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Executive Summary 

This Drainage Strategy outlines foul and surface water drainage proposals in relation to the proposed 
redevelopment of a brownfield site in accordance with the National Planning Policy Framework (NPPF), 
Planning Practice Guidance (PPG) and the new National standards for sustainable drainage systems 
(SuDS). 

Surface water runoff generated from the development will be managed through a combination of an on-
site pond, below ground tank and permeable paving with additional consideration given to sustainable 
features such as raingardens and tree pits. Together these features will contribute to sustainable runoff 
management while delivering water quality improvements, amenity value and biodiversity 
enhancements. 

The proposed SuDS scheme will be designed to manage surface water runoff from rainfall events up to 
the 1 in 100 year return period, including an appropriate climate change allowance. Runoff will be 
discharged into the adjoining watercourse network at greenfield rates, ensuring no increase in surface 
water flood risk on-site or in the surrounding area. 

A long term maintenance arrangement will be established to ensure the continued performance and 
integrity of the proposed SuDS features as designed. 

Foul water generated from the development will be discharged into the public sewer by gravity subject 
to appropriate agreements with Southern Water. 

The drainage proposals as discussed demonstrates that a robust and sustainable drainage solution can 
be delivered within the proposed development that can function over its lifetime while safeguarding the 
interests of the wider community and environment. 
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Acronyms / Abbreviations 

AOD Above Ordnance Datum 

bgl below ground level 

DCG Design and Construction Guidance  

EA Environment Agency 

HDC Horsham District Council 

LLFA Lead Local Flood Authority 

LPA Local Planning Authority 

NPPF National Planning Policy Framework 

PPG Planning Practice Guidance 

WSCC West Sussex County Council 

SFRA Strategic Flood Risk Assessment 

SSG Sewerage Sector Guidance 

SuDS Sustainable Drainage Systems 
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1 Introduction 

This report has been prepared by Stantec Hydrock Ltd on behalf of Thakeham Tiles Ltd. in support of 
an outline planning application to be submitted to Horsham District Council for a proposed residential 
redevelopment of Thakeham Tiles Manufacturing Factory located at Rock Road, Storrington, West 
Sussex.  

The development proposal comprises the demolition of all existing buildings and the erection of 108 
dwellings, with associated landscaping, open space and the formation of a new access onto Rock 
Road. A proposed layout plan is included in Appendix B. 

This Study has been prepared to discuss surface water and foul drainage issues associated with the 
development in line with the national and local guidance, including the National Planning Policy 
Framework (NPPF) and its accompanying Planning Practice Guidance (PPG), The SuDS Manual and 
the recently published National standards for sustainable drainage systems (19 June 2025). The Study 
also considers the requirements of the Environment Agency (EA), West Sussex County Council 
(WSCC) as a Lead Local Flood Authority (LLFA) and Southern Water.   

The site had an outline planning permission for a residential development with up to 90 dwellings 
(Horsham District Council Planning Application Reference: DC/18/2095), granted permission in 
February 2020.  A Flood Risk Assessment and Drainage Strategy (FRA & DS) (Hydrock Ref: STO-
HYD-XX-XX-RP-D-5001-P03 dated 21 September 2018) and a Technical Note (Hydrock Ref: STO-
HYD-XX-XX-TN-D-5001-P01, dated 5 December 2018) supported the outline planning, which was 
subsequently approved in principle by the Horsham District Council (HDC) drainage team and WSCC 
LLFA.  

A Desktop Study and Ground Investigation Report has also been undertaken (Hydrock Report Ref: 
TRS-HYD-XX-GI-RP-GE-1001-P03, dated 25th September 2018) in support of the previous Application. 
A Supplementary Ground Investigation Report (Hydrock Report Ref: 08347-HYD-XX-XX-RP-GE-1002-
P02, dated 8th June 2021) has since been undertaken; this has been referenced accordingly within this 
report. 

This Drainage Strategy report has been prepared to address the requirements of the NPPF and LLFA 
through the: 

• investigation of the existing drainage regime; 

• evaluation of the main constraints and opportunities to inform suitable drainage strategy for the 
development; 

• incorporation of the sustainable drainage measures to manage surface water runoff adequately 
and to ensure that the development does not increase flood risk within the site and the locality; 
and 

• investigation of the appropriate foul drainage solution to ensure the development does not put 
additional pressure on the local sewerage infrastructure. 

Note that a separate Flood Risk Assessment (FRA) study will support the Planning Application which 
will discuss fluvial, surface water and other flood risk issues associated with the development site.  
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2 Site Information  

2.1 Location and Setting 

The application site is located at the premises of Thakeham Tiles Ltd, Rock Road, Storrington, West 
Sussex, RH20 3AD (grid reference: TQ 10428 14898).  

The site covers approximately 6.12 hectares (ha), and was formerly a quarry and tile / block making 
facility. The site currently comprises an active concrete product manufacturing plant and includes a 
series of warehouses / industrial units containing the manufacturing plant and hoppers for sand and 
cement in the northern half of site. A disused quarry occupies the southern half of the site, which is 
understood to have been partly infilled with inert waste materials from the manufacturing plant, including 
surplus aggregate and waste concrete products, such as blocks and paving slabs. The area is 
predominantly used for aggregate storage.  

The site is enclosed by mature trees with residential housing to the east, south and west of the site. 
Agricultural fields lie beyond Rock Road to the north of the site. 

Table 2.1: Site Location Information 

Site Referencing Information 

Site Address   Rock Road, Storrington, West Sussex, RH20 3AD 
Grid Reference  TQ 10428 14898 

510428, 114898 

 

Figure 2.1 Site Location Plan 
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2.2 Topography 

Ground levels generally fall in a north-westerly route. Ground levels fall from 76.10m AOD within the 
southern extent to 45.00mAOD within the northwestern extent by Rock Road. The land surrounding the 
former quarry slopes from 70.00m AOD down to 61.50m AOD, with steep slopes around the edges. 
Along the site boundaries, concrete and brick retaining walls and embankments have been incorporated 
to manage the steep slopes and differences in ground levels.  

A Topographical Survey of the site is included in Appendix A. 

2.3 Existing Surface Water Features  

A head tributary of the River Stor originates within the woods, c. 80m to the southeast, and flows in a 
general south westerly route through the eastern part of Storrington, coming within 260m at its closest 
from the western site boundary by Rock Road.  

A watercourse / drainage ditch occurs along Rock Road, flowing west to join the above watercourse. 

A small ditch rises within the site, which then flows west and north along the western site boundary to 
drain into the above drainage ditch by Rock Road. 

2.4 Existing Sewers  

A copy of the public sewer record plan for the area has been obtained from Southern Water, refer to 
Appendix C. Records show a 150mm diameter public foul sewer in Rock Road, flowing from east to 
west. There are no recorded public surface water sewers within the site boundaries. 

The Topographic Survey, in Appendix A, has identified a network of surface water drains across the 
site, including manholes, gulleys and drainage channels. Although no definite routes were visible, these 
generally drain westerly towards the watercourses to the west and north as mentioned above in Section 
2.3. 

Also refer to Plan No. STO-HYD-XX-XX-DR-D-2001-P01 Existing Drainage Plan in Appendix E, which 
is based on information included in the topographical survey and historical drainage records. 

2.5 Geology & Hydrogeology 

Based on the British Geological Survey (BGS) mapping, the site is underlain by Folkestone Formation 
(Sandstone) beneath the southern extent and by Fittleworth Member (Sandstone and mudstone) 
beneath the northern half, with Hythe Formation at depth. No superficial deposits are shown to occur. 
Refer to BGS map below. However, Made Ground is anticipated across the site as a result of the sites 
land usage and the infilling of the former sand pit.  
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Figure 2.2: BGS Combined Geology Map 

Ground investigation works undertaken by Hydrock in 2018 and 2021 recorded the underlying geology 
as below: 

• Made Ground – including concrete hardstanding/paving slabs and general made ground 
between ground level and 4.80m bgl within the northern area of the site, and reinforced 
concrete and landfilled madeground, to a maximum depth of 5.45m bgl at the southern area of 
the site, comprising a mixture of sand and gravel with different proportions of silt and clay and 
occasionally asbestos locally; over 

• Fittleworth Member – in the northern area of the site, between 0.40m and 5.45m bgl, 
comprising clayey silty, locally coarse Sand and sandy Clay, 

• Folkestone Formation – in the southern area of the site between 1.20m and 5.45m bgl, 
comprising locally gravelly fine to medium sand with occasional organic matter. 

A groundwater abstraction borehole has been installed at the site to a depth of 58m bgl. This recorded 
Fittleworth Member to a depth of 27mbgl beneath Made Ground, with Hythe Formation occurring to the 
full depth of investigation.  

Shallow groundwater was encountered during field works in the northern half of the site within the Made 
Ground at depth of 0.40 – 1.3m bgl, and within the Fittleworth Member at depth of 1.0 – 2.2m bgl. 
Subsequent monitoring recorded groundwater at 0.78m bgl within the Made Ground and as shallow as 
0.22m bgl within Fittleworth Member. 
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In the southern half of the site, groundwater was encountered during the field works within the Made 

Ground only at 0.47m bgl. No groundwater was encountered during the field works within the 
Folkestone Formation. However, monitoring visits recorded a highest groundwater level of 1.60m bgl 
within the Folkestone Formation.  

Groundwater levels during the drilling of the groundwater abstraction borehole encountered an initial 
seepage within the pit at 1.25m bgl. During drilling, a deeper water strike was encountered at 19.80m 
bgl rising to 12.25m bgl after 40 minutes. Resting groundwater after the drilling was recorded between 
13.65m and 14.43m bgl. Based on data from a diver data-logger installed within the borehole, the 
highest recorded groundwater level was 11.83 m bgl in March 2025. 

Refer to ground investigation report extracts in Appendix D. 

The Folkestone Formation and the Hythe Formation are classified by the Environment Agency as 
Principal aquifers, with high intergranular and/or fracture permeability, usually providing a high level of 
water storage and may support water supply/river base flow on a strategic scale.  

The Fittleworth Member as a ‘Secondary A’ Aquifer which comprises permeable layers capable of 
supporting water supplies at a local rather than strategic scale, and in some cases forming an important 
source of base flow to rivers.  

 
The site is not within a groundwater source protection zone.  
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3 Surface Water Drainage Strategy 

3.1 Pre-Development 

The site (6.12ha) is currently a concrete products manufacturing facility comprising predominately hard 
paved areas, and buildings and structures associated with the existing site use. The site currently 
comprises approximately 1.50ha of impermeable area, which generates 1:100 year runoff of 535.6l/s. 
The site would generate equivalent greenfield runoff of 115.0 l/s in the 1:100 year event. Refer to Table 
3.1 below and existing drainage plan (Plan No. STO-HYD-XX-XX-DR-D-2001-P03) in Appendix E. 

As discussed in Section 2.4 above, the Topographic Survey and historic records confirm that there are 
existing drainage systems serving the site. Given the absence of public surface water sewers in the 
vicinity of the site and poor infiltration, it is evident that all current runoff discharges into the existing 
ditches located immediately to the north and west of the site. 

Table 3.1: Existing Runoff Rates 

 Existing Brownfield Rate 
(l/s) 

Equivalent Greenfield Rate 
(l/s) 

QBAR - 36.1 (5.9l/s/ha) 

1:1yr 168.2 30.6 (5l/s/ha) 

1:30yr 412.7 82.0 (13.4l/s/ha) 

1:100r 535.6 115.0 (18.8l/s/ha) 

3.2 Post Development 

The redeveloped site will include slightly more impermeable area when compared to the current 
brownfield site. Notwithstanding, surface water runoff generated from the impermeable areas will be 
managed appropriately to ensure that the new development does not increase surface water flood risk 
within the site and the local area in line with national and local policy and guidance, namely NPPF, 
PPG, CIRIA C753 The SuDS Manual and Buildings Regulations Part H. The proposals detailed below 
are also broadly consistent with the technical criteria and performance objectives outlined in DEFRA’s 
National Standards for SuDS. 

3.2.1 Drainage Discharge Hierarchy 

In compliance with the drainage disposal hierarchy as advocated within the national and local guidance, 
including the new national Standard for SuDS (June 2025), priority should be given to rainwater reuse 
and infiltration, and runoff should be discharged as high up the hierarchy as reasonably practical, in the 
following order of preference: 

• Collected for non-potable use; 

• Infiltrated to ground; 

• Discharged into an above ground surface water body (watercourses); 

• Discharged to a public surface water sewer or another drainage system; 
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• To a public combined sewer when all other options have been exhausted. 

The new National SuDS standard guidance requires rainwater harvesting to be considered where 
reuse, such as for landscape irrigation, is feasible. Accordingly, the proposal should seek to incorporate 
rainwater harvesting within the scheme. This is further discussed below. Rainwater butts will also be 
provided in each dwelling.  

Infiltration tests undertaken as part of the previous ground investigation works determined negligible 
infiltration within the northern extent and an infiltration rate in the order of 10-5m/s in a test pit placed in 
the Folkestone Formation within the southern extent, implying infiltration drainage may be feasible 
within the southern region.  

However, based on the extent of Made Ground present across the site and potential contamination 
associated with the historical industrial activities, loose fibres detected at location SA103 and visible 
asbestos at SA107), petroleum hydrocarbons in soils, it is deduced that infiltration drainage will not be 
suitable for the site.   

Accordingly, following the drainage discharge hierarchy, the proposal will seek a discharge into the 
adjoining watercourse system at a restricted rate, as per the approved 2018 Drainage Strategy.  

3.2.2 Proposed Drainage Strategy  

Based on the current masterplan (in Appendix B), the development will comprise circa 2.02ha of 
impermeable area (34% impermeability), an increase over 8% over the existing site impermeability. 
Note that the design hard area increases to 2.13ha with 10% urban creep applied to private curtilages.  

Surface water runoff from the development will be discharged into the adjoining watercourse network 
located to the north west of the site, with runoff restricted to the 'greenfield' QBAR rate and attenuation 
storage provided for the 1 in 100 year + 40% storm event. 

The 'greenfield' QBAR rate has been calculated as 5.9l/s/ha using the ICP SUDS methodology (based on 
IH124 Method) in the industry standard Source Control module of Windes Microdrainage (see Appendix 
F for calculations). This translates to a total discharge from the site of 11.9l/s based on an estimated 
impermeable area of 2.02ha. 

Surface water runoff will be managed within onsite SuDS comprising permeable paving, a below ground 
tank located centrally beneath a Public Open Space (POS) and a surface attenuation basin provided 
within the lower north western extent of the site. Flows will be controlled at various location using orifice 
and vortex flow control devices (such as Hydrobrakes). The drainage system will eventually discharge 
into the watercourse by Rock Road at 10.9 l/s. 

Incorporation of bioretention tree pits and raingardens along the internal roads and within individual plot 
levels will be investigated at the detailed design. Rainwater butts will also be provided in each dwelling 
as part of a subsequent Reserved Matters application.  

To meet the new national SuDS standards, the central POS storage tank can be upgraded to a ‘smart’ 
system for both rainwater harvesting and stormwater attenuation. Using a smart control and monitoring 
system (such as SDS SYMBiotICTM), the system can remotely monitor forecasts and automatically 
adjusts water levels by operating a valve or pumps to ensure there is sufficient free capacity for 
upcoming storms. 
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A small development area within the western extent will drain at 1.0l/s to a small watercourse located 
nearby to preserve the existing ecology of this watercourse system. This watercourse flow westerly and 
then northerly along the north western site boundary to drain into the above watercourse by Rock Road. 

In combination, these SuDS features will be designed to accommodate runoff up to the 1:100 year + 
40% climate change event. Total discharge into the watercourse network will be limited to the QBAR of 
11.9l/s. In reality, the proposed discharge at QBAR offers a significant reduction in runoff (98%) 
compared to brownfield rate (11.9l/s as opposed to the proposed 535.6l/s).  

The preliminary drainage strategy is shown on Drawing 37212-STN-XX-XX-DR-C-2200-P01 in 
Appendix E; drainage calculations are included in Appendix F. 

3.2.3 Design Exceedance  

Should the drainage system block/fail or under extreme events of flooding exceeding the design 
standard, floodwater will be routed along the onsite highways and directed towards the adjoining 
landscaped areas, as shown within Drawing 37212-STN-XX-XX-DR-C-2200-P01 in Appendix E.  

3.2.4 Water Quality 

Adequate mitigation measures will be put in place to offset any detrimental effects of the development 
on water quality of the receiving waters. Runoff will primarily be treated using permeable paving and 
surface water basin which will treat runoff through its vegetated surfaces, permanent pool and / or 
gravel medium. Runoff will pass through catch pits prior to entering the SuDS devices. 

CIRIA C753 The SuDS Manual, chapter 26, recommends the use of the ‘Simple Index Approach’ for 
assessing the minimum water quality management requirements and this method has been used to 
check the suitability of the above proposals as follows; 

1. Step 1 – Allocate suitable pollution hazard indices for the proposed land use. 
2. Step 2 – Select SuDS with a total pollution mitigation index that equals or exceeds the pollution 

hazard index.  

The pollution hazard indices for the proposed land uses are shown in Table 3.2 below. 

Table 3.2: Pollution hazard level for different land use classification (taken from table 26.2 CIRIA C753 SuDS 
Manual) 

Land use 
Pollution hazard 
level 

Total suspended 
solids (TSS) Metals Hydrocarbons 

Residential Roofs Very Low 0.2 0.2 0.05 

Private Driveways & 
low traffic roads  

Low 0.5 0.4 0.4 

     

The indicative pollution mitigation Indices for the proposed SuDS devices are shown in Table 3.3 below.  

Table 3.3: Pollution Mitigation Indices for different SuDS Components (based on Tables 26.3 of CIRIA C753 The 
SuDS Manual) 
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Type of SuDS 
Component 

Total suspended solids 
(TSS) Metals Hydrocarbons 

Pond 0.7 0.7 0.5 

Permeable Paving  0.7 0.6 0.7 

    

Catch Pits Mitigation indices unavailable, although considered adequate to treat roof runoff. 

From the above tables, it is confirmed that the proposed SuDS system will provide sufficient water 
quality treatment prior to its discharge into the public sewers. 

3.2.5 Adoption & Maintenance 

All surface water drains and SuDS features will be privately maintained via the engagement of a private 
management company.  

Regular inspection and maintenance are important for the effective operation of SuDS systems as 
designed. Routine inspection and silt removal form the basis of any maintenance regime. Regular 
maintenance of SuDS should be carried out in line with the C753 The SuDS Manual or as per 
manufacturer’s specification, as outlined in tables below. Frequency of maintenance is dependent upon 
site specific circumstance and activities should be undertaken as necessary. 

Table 3.4 Draft Maintenance Schedule for Ponds 

Schedule Maintenance Requirement Frequency 

Regular 

• Remove litter and debris • Monthly 

• Mow grass • Monthly, or as 
required 

• Manage other vegetation and manage nuisance plants • Monthly at start, then 
as required 

Occasional 
• Reseed areas of poor vegetation growth 

• As required  • Prune and trim trees 
• Remove sediment from pre-treatment system when 50% full 

Remedial 

• Repair erosion or other damage by reseeding 

• As required  • Realign the rip-rap 
• Repair or rehabilitate inlets, outlets and overflows 
• Reinstate uneven surface and design levels 

Monitoring 

• Inspect inlets, outlets, and overflows for blockages • Monthly 
• Inspect banksides, structures, pipework etc. for evidence of 

damage • Monthly 

• Inspect inlets and pre-treatment systems for silt 
accumulation • Half yearly 

• Inspect infiltration surfaces for ponding and compacting • Monthly 

Table 3.5: Draft Maintenance Schedule for Attenuation Tanks 

Maintenance 
Schedule 

Required action Typical Frequency 

Regular  • Inspect and identify any areas which are not operating 
correctly. If required take remedial action 

• Monthly for first 3 
months, annually 
after this period 

• Remove debris from catchment surface, where it may cause a 
risk to performance (i.e. litter, leaf fall, sticks and branches) 

• Monthly 
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• Remove sediment from pre-treatment structures (gullies and 
catchpits)  

• Annually or as 
required. 

Remedial 
actions 

• Repair/rehabilitate structure and connecting pipework, vents 
etc as required 

• As required 

Monitoring • Inspect/check all inlets, outlets, vents and overflows to ensure 
they are in good condition and operating as designed 

• Annually 

• Survey inside of carrier pipe for sediment build-up and remove 
is necessary. 

• Every 5 years or as 
required. 

Table 3.6: Draft Maintenance Schedule for Pervious Pavements 

Maintenance 
Schedule 

Required Action Typical Frequency 

Regular • Brushing and vacuuming (standard cosmetic 
sweep over whole surface) 

• Once a year, after autumn 
leaf fall, or reduced 
frequency as required 

Occasional • Stabilise and mow contributing and adjacent 
areas 

• As required 

• Weeds removal • As required 
Remedial • Remedial work to any depressions, rutting or 

cracked or broken blocks considered detrimental 
to performance or a hazard to users   

• As required 

• Rehabilitate surface and upper substructure by 
remedial sweeping 

• Every 10 to 15 years or as 
required 

Monitoring • Initial Inspection • Monthly for 3 months after 
installation 

• Inspect for evidence of poor operation and/or 
weed growth  

• Three monthly, 48 hours 
after large storms in first six 
months 

• Inspect silt accumulation rates • Annually 
• Monitor inspection chambers • Annually 

Table 3.7: Draft Maintenance Schedule for Flow Controls, Catch Pits and Conveyance Pipes 

Maintenance 
Schedule 

Required Action Typical Frequency 

Inspection • Inspect sump and benching in flow control 
chamber and note rate of sediment accumulation.  

• Three times a year or after 
significant rainfall events 

• Inspect pull cables in flow control chamber and 
any moving parts to ensure operational. 

• Three times a year or after 
significant rainfall events  

• Inspect inlets, outlets and overflows for blockages. • Three times a year or after 
significant rainfall events  

• Observe condition of flow control chamber and 
carry out CCTV survey to check condition of pipes.  

• Every two years or if issues are 
identified. 

Maintenance • Remove sediment and debris from sump  • As required, based on 
inspection 

• Grease moving parts in flow control chamber as 
appropriate 

• As required, based on 
inspection. 

• Jet through pipelines • As required, based on 
inspection. 

Remedial Action • Reconstruct inspection chamber structure • As required 
• Replacement of flow control device and/or 

overflow pipe 
• As required 

• Repair damaged joints in pipes or relay new pipes • As required 
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4 Foul Water 

4.1 Pre-Development 

The Southern Water sewer record plan shows a 150mm diameter public foul sewer in Rock Road, 
flowing from east to west. A copy of the Southern Water sewer records and a plan showing the existing 
drainage information is included in Appendix C. 

The existing site comprises offices, store sheds and workshops. Historical information provided by the 
Client indicates that the toilet block in the north-west of the site and office block in the north-east each 
discharge to a cess pit, which are still active and regularly maintained. The historical records also 
indicate that a toilet from another office block, located at the Rock Road entrance, has a connection 
heading out towards the main road, presumably into the public foul sewer mentioned above. 

Any foul flows from the existing site are likely to be very limited. 

4.2 Post-Development  

The proposal is for a total of 108 residential dwellings. Using the recommendations in Sewerage Sector 
Guidance (SSG) Appendix C Design and Construction Guidance, using an allowance of 4,000 litres per 
dwelling per day, the peak flow from the development will be 5.0l/s. 

Foul flows generated from the development will be discharged into the existing foul sewer located at 
Rock Road via a new manhole connection.  

Considering the site levels which generally falls to the north, most of the site will be able to drain by 
gravity into the public sewer located at Rock Road; it is likely the western catchment will require some 
land raising or a pumping arrangement to discharge into the proposed main system.  

A preliminary foul network is shown on the drainage strategy drawing (37212-STN-XX-XX-DR-C-2200-
P01) in Appendix E. The drainage is subject to detailed design including detailed road / site levels 
design. A survey of the public sewer should be undertaken to ascertain the invert level at the connecting 
manhole and to inform the detailed design. 

In their response to the earlier 90 dwellings application, Southern Water had advised the below (SW ref: 
PLAN-024909, dated 26th October 2018): 

“Southern Water has undertaken a desk study of the impact that the additional foul sewerage flows from 
the proposed development will have on the existing public sewer network.  

This initial study indicates that there is an increased risk of flooding unless any required network 
reinforcement is provided by Southern Water. Any such network reinforcement will be part funded 
through the New Infrastructure Charge with the remainder funded through Southern Water’s Capital 
Works programme.  

Southern Water and the Developer will need to work together in order to review if the delivery of our 
network reinforcement aligns with the proposed occupation of the development, as it will take time to 
design and deliver any such reinforcement.” 
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Accordingly, the developer will work closely with Southern Water to ensure any necessary works are 
delivered to suit the development programme.  
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5 Conclusions 

Preliminary surface and foul water drainage strategies have been developed for the proposed scheme 
which demonstrate that the site can be drained without detrimental effects within the wider environment 
in accordance with the NPPF, PPG and local policy.  

To effectively manage the additional surface water runoff generated by the proposed development, a 
multifunctional SuDS scheme has been incorporated into the design. This incorporates permeable 
paving, a landscaped pond, and below ground attenuation tanks with additional consideration given to 
sustainable features such as raingardens and tree pits, where feasible. Rainwater harvesting 
opportunity will also be explored at detailed design stage. Together these features contribute to 
sustainable runoff management while delivering water quality improvements, amenity value and 
biodiversity enhancements.  

Surface water runoff generated by the development will be discharged into the adjoining watercourse 
network at greenfield rates, ensuring no increase in surface water flood risk on-site or in the surrounding 
area. In fact, the proposal offers a reduction in surface water runoff of 98% over the existing brownfield 
runoff state. 

Design exceedance flow routes will be managed by diverting such flows towards the adjoining 
landscaped areas and into the pond.  

Foul water will discharge into the public foul sewer located at Rock Road subject to an agreement with 
Southern Water. Southern Water in their earlier correspondence advised of the capacity constraints 
within their sewerage infrastructure and confirmed that network upgrading will be necessary. It is 
expected that Southern Water and the developer can work together to ensure that necessary 
improvements are implemented to align with the development schedule. 

All drainage components including SuDS features will be managed appropriately in accordance with the 
recommended guidance, such as The SuDS Manual. 

The drainage proposals are subject to discussions with the LLFA and Southern Water.  

Provided the development adheres to the conditions as discussed in this Report, the proposals are 
concluded to meet the requirements of the NPPF and relevant local and national guidance and should 
be considered acceptable on drainage grounds. 
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PINE

PINE

BEECH

SILVER.B
SILVER.B

SILVER.B

SILVER.B

BEECH

OAK
OAK

BEECH

BEECHSILVER.B

SILVER.B

SILVER.B

BEECH

SILVER.B

SILVER.B

SILVER.B

PINE

PINE

PINE

PINE

PINE

SILVER.B

SILVER.B

OAK

PINE

BEECH

SWEET CHESTNUT

SWEET CHESTNUT

OAK

BEECH

PINE

PINE

PINE

PINESILVER.B

SILVER.B

SILVER.B

SILVER.B

SILVER.B

PINE

PINE

PINE

PINE

PINE

PINE

BEECH

SWEET CHESTNUT

SWEET CHESTNUT SWEET CHESTNUT

PINE

BEECH
SWEET CHESTNUT

BEECH

SILVER.B

SILVER.B

SILVER.B

OAK

BEECH

BEECH
SWEET CHESTNUT

SILVER.B

SILVER.B

SWEET CHESTNUT

SYCAMORE

SYCAMORE

PINE

PINE

OAK
SILVER.B

SWEET CHESTNUT

SWEET CHESTNUT

SILVER.B

SILVER.B

SWEET CHESTNUT

BEECH

SWEET CHESTNUT

SWEET CHESTNUT

OAK

OAK
OAK

OAK

OAK

SILVER.B

CONIFER

OAK OAK

SWEET CHESTNUT

SILVER.B

SWEET CHESTNUT

SWEET CHESTNUT

PINE

SILVER.B

PINE

PINE

SILVER.B

OAK

OAK

OAK

OAK

ASH

ASH

ASH

OAK

SILVER.B

OAK

OAK

SILVER.B

SILVER.B

65.08

65.05 71.19

61.87

61.72

61.72

61.75

62.09

62.06

61.75

62.26

61.99

61.79

61.62

61.64

61.71

62.10

61.85

61.61

61.87

61.68
61.71

61.45

61.62

61.65

61.61

61.63

61.55

61.47

61.93

62.06

62.05

62.10

62.00

65.21

70.59

70.72

67.03

64.32

64.09

66.92

70.23

70.69

66.90

64.01

61.52

61.58

61.83
61.73

61.60

66.00

69.10

68.22

66.04

63.66

64.46

61.71

61.55

61.73

61.83

62.19

62.13

61.54

63.9464.25

62.37

61.56

61.71 61.62
61.62

63.62

63.84

63.98

62.05

62.33

62.26

62.12

61.74

64.74

64.52

64.09

62.60

61.92

61.89

67.05

66.17

69.61

68.89

61.67

61.91

65.46

61.60

61.59

74.84

71.66

68.73

65.03

68.63

64.75

69.82

63.57

61.90
61.58

68.47

62.78

64.11

68.61

61.64

61.72

61.55

67.58

68.16
69.14

63.75

61.67

61.6161.80

61.70

61.74
62.03

62.11

61.98

62.04

67.52

65.65

63.46

65.57

63.71

62.25

62.57

63.34

63.38

62.90

63.04

62.93

63.05

63.24

64.25

64.53

60.77

58.95

59.04

60.76

57.70
61.43

57.47

62.89

71.14

73.64
73.99 70.20

61.89

61.87

61.58

61.55

61.5561.58

61.44

61.49

61.46

61.62

61.62

61.65

61.67

61.61

61.47

62.59

62.35

62.32

62.32

61.88

61.76

61.68

62.26

62.65

62.60

62.43

61.92

62.32

62.31

62.74

62.60

62.61

62.64

62.59

62.76

62.61

62.84

60.44

60.06

61.60

61.34

59.39

60.94 62.97

63.02 62.31

62.21
62.35

62.38

62.93

62.17

60.58

62.27

61.32

58.97

61.26
58.74

58.55
60.95

59.82
59.01

62.77

62.88

63.26
62.42

62.45

62.5662.6663.06

62.64

61.46

61.62

60.40

59.81

59.87

61.76

61.10
59.52

59.15

58.84

59.71

61.48

61.91

62.91

62.85

62.92

62.94

62.18

62.42

62.53

62.76

62.51

62.40

62.37

63.21

62.98

63.21

65.25

65.02

63.14

62.37
62.55

63.38

65.23

63.14

62.57

61.72

62.55

63.71
63.90

64.0664.58

62.49

62.50

62.76

62.53

62.55

62.44

64.57

64.41

64.18

62.33

64.46

59.62

60.52

63.90

62.29

63.31

65.25

65.6165.36

62.54

62.99

63.06

60.97

61.33

66.86

64.87

63.30

63.54

59.18

59.64

59.31

59.07
59.29

59.07

60.68

61.19

62.65

62.48

62.81

63.33

61.58

59.26

57.89

58.25

58.99

61.01

59.62

61.60

62.86

60.02

59.66 59.48

59.87
60.14

60.23

62.19

60.84

61.72

61.06

63.19

62.89

59.97

59.67

60.52

64.54
63.16

63.31

63.34

61.22

59.85

G 1.3
HT 12m

3xG 1.1
HT 20m

G 1.3
HT 18m

G 1.1
HT 18m

G 0.8
HT 14m

G 1.3
HT 18m

G 1.4
HT 18m

G 0.7
HT 18m

G 1.2
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 2x1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.2
HT 18m

G 1.2
HT 18m

G 1.3
HT 18m

G 1.1
HT 18m

G 0.7
HT 8m

G 1.0
HT 18mG 0.7

HT 18m

G 0.9
HT 18m

G 1.0
HT 18m

G 2x1.2
HT 18m

G 0.9
HT 18m

G 1.0
HT 18m

G 0.7
HT 18m

G 2x1.2
HT 18m

G 1.3
HT 18mG 1.3

HT 18m

G 2x1.1
HT 18m

G 1.3
HT 18m

G 1.3
HT 18m

G 1.1
HT 18m

G 1.0
HT 18m

G 0.9
HT 18m

G 0.9
HT 18m

G 0.9
HT 18m

G 0.7
HT 18m

G 1.3
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 0.9
HT 18m

G 0.9
HT 18m

G 0.9
HT 18mG 0.9

HT 18m

G 0.9
HT 18m

G 0.9
HT 18m

G 0.9
HT 18m

G 0.9
HT 18m

G 1.0
HT 18m

G 1.2
HT 15m

G 0.9
HT 15m

G 0.9
HT 15m

G 2x1.0
HT 18m

G 2x1.2
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 16m

G 1.4
HT 18m

G 1.4
HT 18m

G 1.4
HT 18m

G 1.4
HT 18m

G 1.4
HT 18m

G 1.5
HT 18m

G 1.0
HT 18m G 1.0

HT 18m

G 1.2
HT 18m

G 2x0.7
HT 16m

G 1.0
HT 16m

G 1.4
HT 16m

G 1.4
HT 16m

G 1.4
HT 16m

G 1.2
HT 16m

G 1.0
HT 16m

G 1.0
HT 12m

G 1.0
HT 12m

G 1.4
HT 18mG 1.4

HT 18m

G 1.1
HT 18m

G 1.2
HT 18m

G 1.2
HT 18m

G 1.2
HT 18m

G 2x1.0
HT 18m

G 1.3
HT 18m

G 1.3
HT 18m

G 1.1
HT 18m

G 1.1
HT 18m

G 1.5
HT 15m

G 1.6
HT 15m

G 0.9
HT 18m

G 0.9
HT 10m

G 1.4
HT 18m

G 1.6
HT 18m

G 1.4
HT 18m

G 1.1
HT 18m

G 2x0.8
HT 18m

G 1.3
HT 18m

G 1.0
HT 18m

G 1.3
HT 18m

G 0.7
HT 18m

G 1.0
HT 18m

G 1.1
HT 18m

G 1.3
HT 18m

G 1.3
HT 18m

G 0.8
HT 10m

G 0.8
HT 10m

G 2x0.7
HT 13m

G 0.7
HT 13m

G 1.1
HT 18m

G 1.1
HT 18m

G 0.7
HT 10m

G 1.3
HT 18m

G 1.3
HT 18m

G 1.5
HT 18m

G 1.3
HT 18m

G 1.3
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.1
HT 18m

G 1.1
HT 18m

G 1.1
HT 18m

G 1.1
HT 18m

G 1.4
HT 18m

G 1.1
HT 18m

G 1.3
HT 18m

G 1.3
HT 18m

G 1.3
HT 18m

G 1.2
HT 18m

G 2x1.0
HT 18m

G 0.8
HT 16m

G 1.5
HT 18m

G 0.9
HT 16m

G 0.9
HT 16m

G 1.0
HT 18m

G 1.4
HT 20m

G 0.9
HT 16m

G 1.2
HT 18m

G 0.7
HT 15m

G 0.9
HT 18m

G 1.2
HT 18m

G 1.3
HT 18m

G 1.4
HT 18m

G 1.5
HT 18m

G 0.7
HT 15m

G 1.1
HT 15m

G 1.2
HT 18m

G 0.9
HT 18m

G 1.3
HT 18m

G 1.0
HT 18m

G 0.7
HT 18m

G 1.2
HT 18m

G 1.2
HT 18m

G 1.2
HT 18m

G 1.4
HT 18m

G 1.4
HT 18m

G 1.3
HT 18m

G 1.3
HT 18m

G 1.2
HT 18m

G 1.2
HT 18m

G 1.0
HT 18m

G 0.9
HT 18m

G 0.8
HT 18m

G 1.0
HT 18m

G 1.2
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 0.7
HT 18m

G 0.7
HT 18m

G 0.7
HT 18m

G 0.7
HT 18m

G 1.1
HT 18m

G 1.4
HT 18m

G 1.3
HT 18m

G 0.7
HT 18m

G 0.7
HT 18m

G 1.2
HT 18m

G 1.2
HT 18m

G 0.9
HT 18m

G 0.9
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.2
HT 18m

G 1.2
HT 18m

G 1.4
HT 18m

G 1.3
HT 18m

G 1.3
HT 18m

G 1.3
HT 18m

G 1.2
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.2
HT 18m

G 1.3
HT 18m

G 1.0
HT 18m

G 0.7
HT 18m

G 0.7
HT 18m

G 1.0
HT 18m

G 1.2
HT 18m

G 1.0
HT 18m

G 1.3
HT 18m

G 1.2
HT 18m

G 1.4
HT 18m

G 0.7
HT 10mG 1.1

HT 10m

G 1.1
HT 10m

G 1.3
HT 10m

G 0.8
HT 10m

G 1.3
HT 10m

G 1.2
HT 10m

G 1.2
HT 10m

G 1.0
HT 10m

G 0.7
HT 10m

G 0.7
HT 10m

G 1.1
HT 10m

G 1.3
HT 10m

G 1.3
HT 10m

G 1.3
HT 10m

G 1.0
HT 10m

G 1.0
HT 10m

G 1.0
HT 10m

G 0.7
HT 10m

G 0.7
HT 10m

G 0.7
HT 10m

G 1.0
HT 10m

G 1.3
HT 10m

G 1.1
HT 10m

G 1.2
HT 10m G 1.2

HT 10m

G 1.1
HT 10m

G 1.4
HT 10m

G 1.3
HT 10m

G 1.3
HT 10m

G 1.0
HT 10m

G 1.5
HT 10m

G 1.2
HT 10m

G 1.2
HT 10m

G 1.3
HT 10m

G 1.3
HT 10m

G 1.3
HT 10m

G 1.2
HT 10m

G 1.2
HT 10m

G 1.0
HT 10m

G 1.0
HT 10m

G 1.0
HT 10m

G 1.3
HT 10m

G 1.3
HT 10m

G 0.7
HT 16m

G 0.7
HT 14m

G 0.7
HT 16m

G 1.4
HT 16m

G 1.1
HT 16m

G 1.0
HT 16m

G 2x0.8
HT 16m

G 1.4
HT 16m

G 1.0
HT 16m

G 0.7
HT 10m

G 0.7
HT 14m G 0.7

HT 10m

G 1.0
HT 10m

G 0.7
HT 14m

G 1.0
HT 16mG 1.3

HT 16m

G 0.8
HT 15m

G 0.8
HT 16m

G 0.8
HT 16m

G 1.0
HT 16m

G 1.0
HT 16m

G 1.4
HT 18m

G 1.1
HT 18m

G 1.1
HT 18m

G 1.3
HT 18m

G 0.9
HT 15m

G 1.0
HT 15m

G 1.0
HT 15m

G 1.2
HT 15m

G 0.8
HT 15m

G 0.8
HT 15mG 0.8

HT 15m

G 0.8
HT 15mG 1.0

HT 15m

G 2x1.0
HT 15m

G 1.5
HT 15m

G 1.0
HT 15m

G 1.1
HT 15m

G 1.0
HT 15m

G 1.0
HT 15m

G 1.1
HT 15m

G 0.8
HT 15m

G 1.1
HT 15m

G 1.2
HT 15m

G 1.2
HT 15m

G 1.2
HT 15m

G 0.8
HT 15m

G 0.8
HT 15m G 0.8

HT 15m
G 1.0
HT 15m

G 0.9
HT 15m

G 1.2
HT 15m G 0.8

HT 15m

G 1.3
HT 15m

G 0.9
HT 15m

G 0.9
HT 15m

G 1.1
HT 15m

G 1.1
HT 15m

G 1.1
HT 15m

G 1.0
HT 15m

G 1.0
HT 15m

G 1.0
HT 15m

G 1.0
HT 15mG 0.9

HT 15m G 1.1
HT 15m

G 1.1
HT 15m

G 1.2
HT 15m

G 1.0
HT 18mG 0.9

HT 18m

G 1.1
HT 18m

G 1.0
HT 18m

G 0.9
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 0.8
HT 18m

G 2x0.8
HT 18m

G 2x1.0
HT 18m

G 1.1
HT 18m

G 1.1
HT 18m

G 2x1.1
HT 18m G 1.1

HT 18m

G 1.1
HT 18m

G 2x0.9
HT 18m

G 1.1
HT 18m

G 0.8
HT 18m

G 1.1
HT 18m

G 1.2
HT 18m

G 1.1
HT 18m

G 1.0
HT 18m

G 0.8
HT 18mG 1.0

HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 2x1.0
HT 18m

G 0.9
HT 18m

G 0.7
HT 18m

G 1.0
HT 18m

G 1.4
HT 18m

G 1.3
HT 18m

G 1.1
HT 18m

G 1.1
HT 18m

G 0.7
HT 15m

G 1.2
HT 18m

G 1.1
HT 18m

G 1.1
HT 18m

G 0.8
HT 18m

G 0.9
HT 18m

G 2x1.2
HT 18m

G 2x1.2
HT 18m

G 0.9
HT 18m

G 0.9
HT 18m

G 0.9
HT 18m

G 1.2
HT 18m

G 1.2
HT 18m

G 1.2
HT 18m

G 1.0
HT 18m

G 0.9
HT 18m

G 0.8
HT 18m

G 1.0
HT 18m

G 1.2
HT 18m

G 0.9
HT 18m

G 1.3
HT 18m

G 0.9
HT 18m

G 0.9
HT 18m G 1.0

HT 18m

G 1.0
HT 18m G 1.0

HT 18m

G 0.9
HT 18m

G 1.3
HT 18m

G 1.3
HT 18m

G 1.3
HT 15m

G 1.0
HT 18m

G 0.8
HT 18m

G 0.8
HT 18m

G 0.8
HT 18m

G 1.0
HT 18m

G 1.0
HT 18m

G 1.5
HT 18m

G 1.4
HT 18m

G 0.7
HT 18m

G 0.7
HT 18m

G 0.7
HT 10m

G 0.7
HT 10m

G 2x0.8
HT 15m

G 0.8
HT 15m G 4x0.8

HT 15m

G 0.8
HT 15m

G 3x0.8
HT 15m

G 0.7
HT 15m

G 0.7
HT 15m

G 4x0.7
HT 15m

G 1.3
HT 15m

G 1.3
HT 15m G 1.1

HT 15m
G 0.9
HT 15mG 1.0

HT 15m

G 1.2
HT 15m

G 1.2
HT 15m

G 1.1
HT 15m

G 0.8
HT 15m

G 0.8
HT 15m

G 0.8
HT 15m

G 0.8
HT 15m

G 0.8
HT 15m

G 1.2
HT 15m

G 1.2
HT 15m

G 1.2
HT 15mG 1.1

HT 15m

G 1.1
HT 15m

G 1.2
HT 15m

G 1.2
HT 15m

G 1.2
HT 15m G 1.2

HT 15m

G 1.2
HT 15m

G 1.0
HT 15m G 1.0

HT 15m

G 1.1
HT 15m

G 1.0
HT 15m

G 2x1.2
HT 15mG 1.2

HT 15m

G 1.1
HT 15mG 0.9

HT 15m

G 0.9
HT 15m

G 1.1
HT 15m

G 1.1
HT 15m

G 1.3
HT 12m

G 0.8
HT 14m

G 0.7
HT 14mG 0.7

HT 14m

G 0.7
HT 14m

G 0.7
HT 14m

G 0.7
HT 14m

G 0.8
HT 14m G 0.8

HT 14m

G 0.8
HT 14m

G 0.8
HT 14m

G 0.9
HT 14m

G 0.9
HT 14m

G 0.9
HT 14m

G 1.0
HT 14m

G 0.8
HT 14m

G 0.8
HT 14m

G 0.8
HT 14m

G 1.0
HT 18m

G 1.2
HT 18m

G 1.5
HT 18m

G 0.9
HT 18m

G 1.1
HT 18m

G 0.8
HT 18m

G 2x0.7
HT 18m

G 0.9
HT 16m

G 1.1
HT 16m

G 1.0
HT 16m

G 0.9
HT 16m

G 0.9
HT 16m

G 1.0
HT 18m

G 1.0
HT 15m

G 1.2
HT 15m

G 1.4
HT 15m

G 1.2
HT 15m

G 1.2
HT 15mG 0.7

HT 15m

G 0.7
HT 15m

G 0.7
HT 15m

G 0.7
HT 15m

G 0.7
HT 15m

G 0.7
HT 15m

G 1.2
HT 15m

G 1.5
HT 18m

G 0.9
HT 18m

G 1.3
HT 18m

G 1.8
HT 18m

G 1.2
HT 18m

G 1.0
HT 18m

G 1.4
HT 18m

G 2x1.1
HT 18m

G 1.1
HT 18m

G 1.5
HT 18m G 1.2

HT 18m

G 1.5
HT 18m

G 0.7
HT 15m

G 0.7
HT 15m

G 0.7
HT 15m

G 0.9
HT 15m

G 0.8
HT 15m

G 1.0
HT 18m

G 1.2
HT 18m

G 0.8
HT 18m

G 0.7
HT 18m

G 2x1.0
HT 18m

G 0.7
HT 18m

G 0.7
HT 18m

G 2x1.0
HT 18m

G 1.5
HT 18m

G 1.4
HT 18m

G 1.0
HT 18m

G 0.8
HT 18m

G 0.8
HT 18m

G 1.5
HT 12m

G 2x1.0
HT 16m

G 2x0.9
HT 16m

G 1.5
HT 18m

G 1.8
HT 18m

G 1.5
HT 16m

G 2x1.2
HT 18m

G 1.3
HT 16m

G 1.0
HT 16m

G 1.2
HT 16m

G 1.1
HT 16m

G 1.3
HT 16m

G 1.1
HT 10m

G 1.2
HT 10m

G 1.5
HT 16m G 1.0

HT 16m

G 2x1.1
HT 16m

G 0.8
HT 16m

G 1.4
HT 15m

G 1.2
HT 15m

G 1.3
HT 18m

G 1.0
HT 16m

G 1.3
HT 18m

G 1.0
HT 18m

G 0.8
HT 18m

G 1.2
HT 18m

G 1.0
HT 15m

G 0.9
HT 16m

G 1.1
HT 12m

G 1.5
HT 12m

G 1.0
HT 12m

G 1.0
HT 12m

G 0.6
HT 12m

G 0.7
HT 12m

G 0.9
HT 12m

G 1.4
HT 12m

G 2x1.0
HT 16m

G 1.5
HT 15m

G 1.2
HT 15m

G 1.0
HT 16m

G 1.0
HT 16m

RIDGE 61.46

FLAT 59.46

RIDGE 61.43

RIDGE 62.68

EAVES 60.94

64.31
64.09

62.37

62.05

62.10

62.04

61.82

61.98

61
.7

6

61.63

61.92
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Appendix E Drainage Strategy Plans 

• STO-HYD-XX-XX-DR-D-2001-P03 Existing Drainage Plan 

• 37212-HYD-XX-XX-DR-D-2200-P01 Proposed Drainage Strategy Plan 
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ILETS

SITE R
EC

EPTIO
N

WAREHOUSE

SITE BUILDING

OFFICES

SITE BUILDING

OFFICE

WORKSHOPS

GARAGES

CUTTING BUILDING

S1

S10

S10A

S10B

S2

S200

S200A

S201

S202

S203

S204

S3S30

S4

S40

S5

S50

S500

S6

S7

S8

S9

S90

ROCK ROAD

ROCK ROAD

S100

S101

S110

WOODLAND

IL.   51.33

Ex FMH 2001
CL. 46.08
IL.   44.58

150mm dia.

150mm dia.

150mm dia.

150mm dia.
Ex FMH 3001
CL. 50.32
IL.   48.82(est)

PERMEABLE PAVING1
(360m2X0.67m subbase)
DRAINAGE AREA 880m2

DISCHARGE 1l/s

PERMEABLE PAVING2
(265m2x0.57m subbase)
DRAINAGE AREA
600m2

DISCHARGE 1l/s

PERMEABLE PAVING7
(445m2x0.53m subbase)
DRAINAGE AREA 790m2

DISCHARGE 2l/sATTENUATION
POND (710m3)
Bed Level: 44.60
Water Level: 45.60
Minimum Bank Level:
46.00
Drainge area 6770m2

CELLULAR TANK3
(84m3)
(22x10x0.4m)
DRAINAGE AREA 970m2

DISCHARGE 1L/S

PERMEABLE PAVING3
(120m2x0.71m subbase)
DRAINAGE AREA
530m2

DISCHARGE 3l/s

PERMEABLE PAVING4
(190m2x0.69m subbase)
DRAINAGE AREA
560m2

DISCHARGE 1l/s

CELLULAR TANK2
(78m2x0.4mdeep)
DRAINAGE AREA
420m2

DISCHARGE 1l/s

PERMEABLE PAVING6
(1240m2x0.76m subbase)
DRAINAGE AREA 2740m2

DISCHARGE 3l/s

PERMEABLE PAVING5
(180m2x0.45m subbase)
DRAINAGE AREA
360m2

DISCHARGE 1l/s

PERMEABLE PAVING8
(90m2x0.68m subbase)
DRAINAGE AREA 370m2

DISCHARGE 2l/s

CULVERTED
DITCH

EXISTING
DITCH

PROPOSED
HYDROBRAKE

FLOW CONTROL
MAXIMUM

DISCHARGE
RATE 10.9 l/s

EXISTING DITCH
BED LEVEL: ≈

44.40

EXISTING
DITCHLINE

PROPOSED FLOW
CONTROL
(HYDROBRAKE
WITH WEIR WALL)
DISCHARGE 4l/s

PROPOSED
DISCHARGE INTO
THE EXISTING
DITCHLINE AT 1L/S
DITCH IL 49.16

PROPOSED FOUL
CONNECTION
(SHOWN WITH 3m
EASEMENT EITHER SIDE)

NOTE: SURFACE
WATER OUTFALL

THROUGH RPZ TO BE
HAND DUG IN

APPROVAL WITH
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Appendix F Drainage Calculations 

• Greenfield Runoff Calculations 

• Existing Brownfield Runoff Calculations 

• Storage Calculations



Hydrock Consultants Ltd Page 1

. Thakeham Tiles

. Rock Road, Storrington

. Existing Greenfield Runoff

Date 1st March 2018 Designed by RJH

File Checked by

XP Solutions Source Control 2016.1

ICP SUDS Mean Annual Flood

©1982-2016 XP Solutions

Input

Return Period (years) 100 SAAR (mm) 900 Urban 0.000
Area (ha) 1.000 Soil 0.450 Region Number Region 7

Results l/s

QBAR Rural 5.9
QBAR Urban 5.9

Q100 years 18.8

Q1 year 5.0
Q30 years 13.4
Q100 years 18.8



Brownfield Run-off Rates

Revision: P01
Date: 24/09/2025
Author: NP
Checked: JC

Peak run-off rate for Brownfields sites is estimated using the following equation:

Q = 2.78CiA
Where

Q = Peak run-off (l/s)
C = Non-dimensional run-off coefficient which is dependent on the catchment characteristics
i = Rainfall intensity for the design return period (mm/hr)
A = Total catchment area being drained (ha)

And 
C = CvCr
Cv = Volumetric run-off coefficient -  usually set at 0.95 for brownfield sites
Cr = Dimensionless routing coefficient - usually set at 1.3

CATCHMENT DETAILS :

A = Impervious Area 1.5 Ha

RAINFALL DETAILS :

Cv = Volumetric run-off coefficient 1.0

Cr = Dimensionless routing coefficient 1.3

Storm Duration

Average Rainfall intensity (i) 1 year 31.0 mm/hr

30 year 76.1 mm/hr

100 year 98.8 mm/hr

(storm duration 15min storm)

(taken from Microdrainage Event Simulator)

FLOW RATES :

Return Period

1 Year

30 Year
100 Year

412.7
535.6

Flow Rates (l/s)

Catchment Type:

Project Name:
Contract no.

Brownfield

168.2

Thakeham Tiles 
333800445



Brownfield Run-off Rates

Microdrainage Rainfall Simulator Output





Hydrock Consultants Ltd Page 1
. Thakeham Tiles, Storrington
. PermPav1
.
Date 24/09/2025 11:09 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Summary of Results for 37212-PermPav1.SRCX

©1982-2020 Innovyze

Upstream
Structures

Outflow To Overflow To

(None) 37212-Tank1.SRCX (None)

Half Drain Time : 619 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 61.507 0.307 0.0 0.7 0.7 28.1 O K
30 min Summer 61.598 0.398 0.0 0.8 0.8 37.9 O K
60 min Summer 61.690 0.490 0.0 0.9 0.9 47.9 O K

120 min Summer 61.776 0.576 0.0 1.0 1.0 57.3 O K
180 min Summer 61.816 0.616 0.0 1.0 1.0 61.6 O K
240 min Summer 61.839 0.639 0.0 1.0 1.0 64.0 O K
360 min Summer 61.862 0.662 0.0 1.1 1.1 66.5 O K
480 min Summer 61.867 0.667 0.0 1.1 1.1 67.1 O K
600 min Summer 61.868 0.668 0.0 1.1 1.1 67.2 O K
720 min Summer 61.867 0.667 0.0 1.1 1.1 67.1 O K
960 min Summer 61.861 0.661 0.0 1.1 1.1 66.4 O K

1440 min Summer 61.839 0.639 0.0 1.0 1.0 64.1 O K
2160 min Summer 61.798 0.598 0.0 1.0 1.0 59.6 O K
2880 min Summer 61.757 0.557 0.0 1.0 1.0 55.2 O K
4320 min Summer 61.685 0.485 0.0 0.9 0.9 47.4 O K
5760 min Summer 61.627 0.427 0.0 0.8 0.8 41.0 O K
7200 min Summer 61.579 0.379 0.0 0.8 0.8 35.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.329 0.0 28.6 19
30 min Summer 92.613 0.0 38.9 34
60 min Summer 59.033 0.0 50.1 64

120 min Summer 36.216 0.0 61.8 122
180 min Summer 26.756 0.0 68.7 182
240 min Summer 21.503 0.0 73.7 242
360 min Summer 15.799 0.0 81.3 360
480 min Summer 12.674 0.0 87.1 458
600 min Summer 10.672 0.0 91.7 510
720 min Summer 9.269 0.0 95.5 570
960 min Summer 7.414 0.0 101.9 694

1440 min Summer 5.401 0.0 110.4 968
2160 min Summer 3.927 0.0 121.0 1384
2880 min Summer 3.128 0.0 128.1 1788
4320 min Summer 2.265 0.0 138.5 2592
5760 min Summer 1.800 0.0 145.9 3352
7200 min Summer 1.508 0.0 152.0 4112



Hydrock Consultants Ltd Page 2
. Thakeham Tiles, Storrington
. PermPav1
.
Date 24/09/2025 11:09 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Summary of Results for 37212-PermPav1.SRCX

©1982-2020 Innovyze

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

8640 min Summer 61.540 0.340 0.0 0.7 0.7 31.6 O K
10080 min Summer 61.506 0.306 0.0 0.7 0.7 28.0 O K

15 min Winter 61.507 0.307 0.0 0.7 0.7 28.1 O K
30 min Winter 61.598 0.398 0.0 0.8 0.8 37.9 O K
60 min Winter 61.691 0.491 0.0 0.9 0.9 48.0 O K

120 min Winter 61.777 0.577 0.0 1.0 1.0 57.3 O K
180 min Winter 61.818 0.618 0.0 1.0 1.0 61.7 O K
240 min Winter 61.841 0.641 0.0 1.0 1.0 64.3 O K
360 min Winter 61.865 0.665 0.0 1.1 1.1 66.9 O K
480 min Winter 61.872 0.672 0.0 1.1 1.1 67.7 O K
600 min Winter 61.871 0.671 0.0 1.1 1.1 67.5 O K
720 min Winter 61.867 0.667 0.0 1.1 1.1 67.1 O K
960 min Winter 61.858 0.658 0.0 1.0 1.0 66.1 O K

1440 min Winter 61.826 0.626 0.0 1.0 1.0 62.7 O K
2160 min Winter 61.769 0.569 0.0 1.0 1.0 56.5 O K
2880 min Winter 61.714 0.514 0.0 0.9 0.9 50.5 O K
4320 min Winter 61.622 0.422 0.0 0.8 0.8 40.5 O K
5760 min Winter 61.550 0.350 0.0 0.8 0.8 32.8 O K
7200 min Winter 61.495 0.295 0.0 0.7 0.7 26.8 O K
8640 min Winter 61.452 0.252 0.0 0.6 0.6 22.1 O K

10080 min Winter 61.417 0.217 0.0 0.6 0.6 18.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.305 0.0 157.1 4840
10080 min Summer 1.155 0.0 161.3 5552

15 min Winter 138.329 0.0 28.6 19
30 min Winter 92.613 0.0 38.9 33
60 min Winter 59.033 0.0 50.1 62

120 min Winter 36.216 0.0 61.8 120
180 min Winter 26.756 0.0 68.7 178
240 min Winter 21.503 0.0 73.7 236
360 min Winter 15.799 0.0 81.3 348
480 min Winter 12.674 0.0 87.1 458
600 min Winter 10.672 0.0 91.7 558
720 min Winter 9.269 0.0 95.5 582
960 min Winter 7.414 0.0 101.9 732

1440 min Winter 5.401 0.0 110.4 1038
2160 min Winter 3.927 0.0 121.0 1488
2880 min Winter 3.128 0.0 128.1 1904
4320 min Winter 2.265 0.0 138.5 2724
5760 min Winter 1.800 0.0 145.9 3512
7200 min Winter 1.508 0.0 152.0 4256
8640 min Winter 1.305 0.0 157.1 5016

10080 min Winter 1.155 0.0 161.4 5744
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Innovyze Source Control 2020.1

Cascade Rainfall Details for 37212-PermPav1.SRCX

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 20.800 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.088

Time
From:

(mins)
To:

Area
(ha)

0 4 0.088
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Date 24/09/2025 11:09 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Model Details for 37212-PermPav1.SRCX

©1982-2020 Innovyze

Storage is Online Cover Level (m) 62.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 19.0
Membrane Percolation (mm/hr) 1000 Length (m) 19.0

Max Percolation (l/s) 100.3 Slope (1:X) 200.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 61.200 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.025 Discharge Coefficient 0.600 Invert Level (m) 61.200
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File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Summary of Results for 37212-PermPav2.SRCX

©1982-2020 Innovyze

Upstream
Structures

Outflow To Overflow To

(None) 37212-Tank1.SRCX (None)

Half Drain Time : 432 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 61.979 0.279 0.0 0.7 0.7 19.0 O K
30 min Summer 62.061 0.361 0.0 0.8 0.8 25.5 O K
60 min Summer 62.143 0.443 0.0 0.9 0.9 32.0 O K

120 min Summer 62.215 0.515 0.0 0.9 0.9 37.8 O K
180 min Summer 62.244 0.544 0.0 1.0 1.0 40.1 O K
240 min Summer 62.257 0.557 0.0 1.0 1.0 41.2 O K
360 min Summer 62.265 0.565 0.0 1.0 1.0 41.8 O K
480 min Summer 62.266 0.566 0.0 1.0 1.0 41.8 O K
600 min Summer 62.263 0.563 0.0 1.0 1.0 41.7 O K
720 min Summer 62.259 0.559 0.0 1.0 1.0 41.3 O K
960 min Summer 62.247 0.547 0.0 1.0 1.0 40.3 O K

1440 min Summer 62.214 0.514 0.0 0.9 0.9 37.8 O K
2160 min Summer 62.165 0.465 0.0 0.9 0.9 33.8 O K
2880 min Summer 62.122 0.422 0.0 0.8 0.8 30.4 O K
4320 min Summer 62.051 0.351 0.0 0.8 0.8 24.7 O K
5760 min Summer 61.997 0.297 0.0 0.7 0.7 20.4 O K
7200 min Summer 61.956 0.256 0.0 0.6 0.6 17.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.329 0.0 19.4 19
30 min Summer 92.613 0.0 26.4 33
60 min Summer 59.033 0.0 34.1 62

120 min Summer 36.216 0.0 42.1 122
180 min Summer 26.756 0.0 46.7 182
240 min Summer 21.503 0.0 50.1 240
360 min Summer 15.799 0.0 55.3 324
480 min Summer 12.674 0.0 59.2 382
600 min Summer 10.672 0.0 62.4 446
720 min Summer 9.269 0.0 65.0 512
960 min Summer 7.414 0.0 69.3 652

1440 min Summer 5.401 0.0 75.7 924
2160 min Summer 3.927 0.0 82.3 1336
2880 min Summer 3.128 0.0 87.2 1728
4320 min Summer 2.265 0.0 94.2 2504
5760 min Summer 1.800 0.0 99.2 3232
7200 min Summer 1.508 0.0 103.3 3968
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Date 24/09/2025 12:09 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Summary of Results for 37212-PermPav2.SRCX

©1982-2020 Innovyze

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

8640 min Summer 61.923 0.223 0.0 0.6 0.6 14.5 O K
10080 min Summer 61.897 0.197 0.0 0.6 0.6 12.4 O K

15 min Winter 61.979 0.279 0.0 0.7 0.7 19.0 O K
30 min Winter 62.061 0.361 0.0 0.8 0.8 25.5 O K
60 min Winter 62.143 0.443 0.0 0.9 0.9 32.1 O K

120 min Winter 62.216 0.516 0.0 0.9 0.9 37.9 O K
180 min Winter 62.246 0.546 0.0 1.0 1.0 40.3 O K
240 min Winter 62.260 0.560 0.0 1.0 1.0 41.4 O K
360 min Winter 62.269 0.569 0.0 1.0 1.0 42.1 O K
480 min Winter 62.266 0.566 0.0 1.0 1.0 41.8 O K
600 min Winter 62.262 0.562 0.0 1.0 1.0 41.5 O K
720 min Winter 62.255 0.555 0.0 1.0 1.0 41.0 O K
960 min Winter 62.236 0.536 0.0 0.9 0.9 39.5 O K

1440 min Winter 62.191 0.491 0.0 0.9 0.9 35.9 O K
2160 min Winter 62.124 0.424 0.0 0.8 0.8 30.6 O K
2880 min Winter 62.068 0.368 0.0 0.8 0.8 26.1 O K
4320 min Winter 61.983 0.283 0.0 0.7 0.7 19.3 O K
5760 min Winter 61.923 0.223 0.0 0.6 0.6 14.5 O K
7200 min Winter 61.880 0.180 0.0 0.5 0.5 11.1 O K
8640 min Winter 61.849 0.149 0.0 0.5 0.5 8.6 O K

10080 min Winter 61.825 0.125 0.0 0.4 0.4 6.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.305 0.0 106.6 4672
10080 min Summer 1.155 0.0 109.5 5440

15 min Winter 138.329 0.0 19.4 19
30 min Winter 92.613 0.0 26.4 33
60 min Winter 59.033 0.0 34.1 62

120 min Winter 36.216 0.0 42.1 120
180 min Winter 26.756 0.0 46.7 178
240 min Winter 21.503 0.0 50.1 234
360 min Winter 15.799 0.0 55.3 342
480 min Winter 12.674 0.0 59.2 392
600 min Winter 10.672 0.0 62.4 464
720 min Winter 9.269 0.0 65.0 542
960 min Winter 7.414 0.0 69.3 694

1440 min Winter 5.401 0.0 75.7 994
2160 min Winter 3.927 0.0 82.3 1408
2880 min Winter 3.128 0.0 87.2 1820
4320 min Winter 2.265 0.0 94.2 2596
5760 min Winter 1.800 0.0 99.2 3344
7200 min Winter 1.508 0.0 103.3 4040
8640 min Winter 1.305 0.0 106.7 4760

10080 min Winter 1.155 0.0 109.5 5456
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Innovyze Source Control 2020.1

Cascade Rainfall Details for 37212-PermPav2.SRCX

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 20.800 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.060

Time
From:

(mins)
To:

Area
(ha)

0 4 0.060
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File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Model Details for 37212-PermPav2.SRCX

©1982-2020 Innovyze

Storage is Online Cover Level (m) 62.500

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 16.3
Membrane Percolation (mm/hr) 1000 Length (m) 16.3

Max Percolation (l/s) 73.8 Slope (1:X) 200.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 61.700 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.025 Discharge Coefficient 0.600 Invert Level (m) 61.700
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Cascade Summary of Results for 37212-PermPav3.SRCX

©1982-2020 Innovyze

Upstream
Structures

Outflow To Overflow To

(None) 37212-Tank1.SRCX (None)

Half Drain Time : 86 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 62.170 0.470 0.0 2.6 2.6 16.1 O K
30 min Summer 62.293 0.593 0.0 2.9 2.9 20.5 O K
60 min Summer 62.375 0.675 0.0 3.1 3.1 23.5 O K

120 min Summer 62.409 0.709 0.0 3.2 3.2 24.7 Flood Risk
180 min Summer 62.399 0.699 0.0 3.2 3.2 24.4 O K
240 min Summer 62.377 0.677 0.0 3.1 3.1 23.6 O K
360 min Summer 62.327 0.627 0.0 3.0 3.0 21.8 O K
480 min Summer 62.278 0.578 0.0 2.9 2.9 20.0 O K
600 min Summer 62.233 0.533 0.0 2.8 2.8 18.4 O K
720 min Summer 62.194 0.494 0.0 2.7 2.7 16.9 O K
960 min Summer 62.126 0.426 0.0 2.5 2.5 14.5 O K

1440 min Summer 62.029 0.329 0.0 2.1 2.1 10.9 O K
2160 min Summer 61.937 0.237 0.0 1.8 1.8 7.6 O K
2880 min Summer 61.881 0.181 0.0 1.5 1.5 5.6 O K
4320 min Summer 61.820 0.120 0.0 1.2 1.2 3.3 O K
5760 min Summer 61.789 0.089 0.0 1.0 1.0 2.2 O K
7200 min Summer 61.771 0.071 0.0 0.9 0.9 1.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.329 0.0 17.7 18
30 min Summer 92.613 0.0 23.9 31
60 min Summer 59.033 0.0 30.7 58

120 min Summer 36.216 0.0 37.8 88
180 min Summer 26.756 0.0 41.9 122
240 min Summer 21.503 0.0 44.9 158
360 min Summer 15.799 0.0 49.5 226
480 min Summer 12.674 0.0 53.0 292
600 min Summer 10.672 0.0 55.8 356
720 min Summer 9.269 0.0 58.2 420
960 min Summer 7.414 0.0 62.0 548

1440 min Summer 5.401 0.0 67.7 792
2160 min Summer 3.927 0.0 73.8 1148
2880 min Summer 3.128 0.0 78.2 1500
4320 min Summer 2.265 0.0 84.8 2208
5760 min Summer 1.800 0.0 89.5 2936
7200 min Summer 1.508 0.0 93.5 3672
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Cascade Summary of Results for 37212-PermPav3.SRCX

©1982-2020 Innovyze

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

8640 min Summer 61.760 0.060 0.0 0.8 0.8 1.2 O K
10080 min Summer 61.755 0.055 0.0 0.7 0.7 1.0 O K

15 min Winter 62.171 0.471 0.0 2.6 2.6 16.1 O K
30 min Winter 62.295 0.595 0.0 2.9 2.9 20.6 O K
60 min Winter 62.380 0.680 0.0 3.1 3.1 23.7 O K

120 min Winter 62.404 0.704 0.0 3.2 3.2 24.6 Flood Risk
180 min Winter 62.383 0.683 0.0 3.1 3.1 23.8 O K
240 min Winter 62.349 0.649 0.0 3.1 3.1 22.6 O K
360 min Winter 62.278 0.578 0.0 2.9 2.9 20.0 O K
480 min Winter 62.212 0.512 0.0 2.7 2.7 17.6 O K
600 min Winter 62.155 0.455 0.0 2.5 2.5 15.5 O K
720 min Winter 62.106 0.406 0.0 2.4 2.4 13.7 O K
960 min Winter 62.029 0.329 0.0 2.1 2.1 10.9 O K

1440 min Winter 61.928 0.228 0.0 1.8 1.8 7.3 O K
2160 min Winter 61.848 0.148 0.0 1.4 1.4 4.4 O K
2880 min Winter 61.806 0.106 0.0 1.1 1.1 2.9 O K
4320 min Winter 61.768 0.068 0.0 0.8 0.8 1.5 O K
5760 min Winter 61.755 0.055 0.0 0.7 0.7 1.0 O K
7200 min Winter 61.749 0.049 0.0 0.6 0.6 0.8 O K
8640 min Winter 61.745 0.045 0.0 0.5 0.5 0.7 O K

10080 min Winter 61.741 0.041 0.0 0.4 0.4 0.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.305 0.0 96.8 4384
10080 min Summer 1.155 0.0 99.7 5088

15 min Winter 138.329 0.0 17.7 17
30 min Winter 92.613 0.0 23.9 31
60 min Winter 59.033 0.0 30.7 58

120 min Winter 36.216 0.0 37.8 92
180 min Winter 26.756 0.0 41.9 132
240 min Winter 21.503 0.0 44.9 168
360 min Winter 15.799 0.0 49.5 240
480 min Winter 12.674 0.0 53.0 308
600 min Winter 10.672 0.0 55.8 374
720 min Winter 9.269 0.0 58.2 440
960 min Winter 7.414 0.0 62.0 566

1440 min Winter 5.401 0.0 67.7 808
2160 min Winter 3.927 0.0 73.8 1164
2880 min Winter 3.128 0.0 78.2 1504
4320 min Winter 2.265 0.0 84.8 2208
5760 min Winter 1.800 0.0 89.5 2936
7200 min Winter 1.508 0.0 93.5 3600
8640 min Winter 1.305 0.0 96.8 4400

10080 min Winter 1.155 0.0 99.7 5136
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Cascade Rainfall Details for 37212-PermPav3.SRCX

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 20.800 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.053

Time
From:

(mins)
To:

Area
(ha)

0 4 0.053
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Cascade Model Details for 37212-PermPav3.SRCX

©1982-2020 Innovyze

Storage is Online Cover Level (m) 62.500

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 11.0
Membrane Percolation (mm/hr) 1000 Length (m) 11.0

Max Percolation (l/s) 33.6 Slope (1:X) 200.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 61.700 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.043 Discharge Coefficient 0.600 Invert Level (m) 61.700
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Cascade Summary of Results for 37212-PermPav4.SRCX

©1982-2020 Innovyze

Upstream
Structures

Outflow To Overflow To

(None) 37212-Tank1.SRCX (None)

Half Drain Time : 350 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 63.548 0.348 0.0 0.8 0.8 17.9 O K
30 min Summer 63.653 0.453 0.0 0.9 0.9 23.9 O K
60 min Summer 63.756 0.556 0.0 1.0 1.0 29.8 O K

120 min Summer 63.843 0.643 0.0 1.0 1.0 34.8 O K
180 min Summer 63.874 0.674 0.0 1.1 1.1 36.5 O K
240 min Summer 63.884 0.684 0.0 1.1 1.1 37.1 O K
360 min Summer 63.889 0.689 0.0 1.1 1.1 37.4 O K
480 min Summer 63.888 0.688 0.0 1.1 1.1 37.3 O K
600 min Summer 63.882 0.682 0.0 1.1 1.1 37.0 O K
720 min Summer 63.874 0.674 0.0 1.1 1.1 36.5 O K
960 min Summer 63.851 0.651 0.0 1.0 1.0 35.2 O K

1440 min Summer 63.802 0.602 0.0 1.0 1.0 32.4 O K
2160 min Summer 63.732 0.532 0.0 0.9 0.9 28.4 O K
2880 min Summer 63.673 0.473 0.0 0.9 0.9 25.1 O K
4320 min Summer 63.582 0.382 0.0 0.8 0.8 19.8 O K
5760 min Summer 63.515 0.315 0.0 0.7 0.7 16.0 O K
7200 min Summer 63.466 0.266 0.0 0.7 0.7 13.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.329 0.0 18.4 19
30 min Summer 92.613 0.0 25.0 33
60 min Summer 59.033 0.0 32.1 62

120 min Summer 36.216 0.0 39.6 122
180 min Summer 26.756 0.0 43.9 180
240 min Summer 21.503 0.0 47.1 240
360 min Summer 15.799 0.0 52.0 296
480 min Summer 12.674 0.0 55.6 358
600 min Summer 10.672 0.0 58.6 424
720 min Summer 9.269 0.0 61.1 492
960 min Summer 7.414 0.0 65.1 632

1440 min Summer 5.401 0.0 71.1 908
2160 min Summer 3.927 0.0 77.4 1300
2880 min Summer 3.128 0.0 82.0 1700
4320 min Summer 2.265 0.0 88.7 2460
5760 min Summer 1.800 0.0 93.5 3176
7200 min Summer 1.508 0.0 97.5 3896
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Cascade Summary of Results for 37212-PermPav4.SRCX

©1982-2020 Innovyze

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

8640 min Summer 63.427 0.227 0.0 0.6 0.6 11.0 O K
10080 min Summer 63.398 0.198 0.0 0.6 0.6 9.3 O K

15 min Winter 63.548 0.348 0.0 0.8 0.8 17.9 O K
30 min Winter 63.653 0.453 0.0 0.9 0.9 23.9 O K
60 min Winter 63.757 0.557 0.0 1.0 1.0 29.9 O K

120 min Winter 63.845 0.645 0.0 1.0 1.0 34.9 O K
180 min Winter 63.877 0.677 0.0 1.1 1.1 36.7 O K
240 min Winter 63.889 0.689 0.0 1.1 1.1 37.4 O K
360 min Winter 63.890 0.690 0.0 1.1 1.1 37.5 O K
480 min Winter 63.886 0.686 0.0 1.1 1.1 37.2 O K
600 min Winter 63.876 0.676 0.0 1.1 1.1 36.7 O K
720 min Winter 63.863 0.663 0.0 1.1 1.1 35.9 O K
960 min Winter 63.830 0.630 0.0 1.0 1.0 34.0 O K

1440 min Winter 63.761 0.561 0.0 1.0 1.0 30.1 O K
2160 min Winter 63.670 0.470 0.0 0.9 0.9 24.9 O K
2880 min Winter 63.596 0.396 0.0 0.8 0.8 20.7 O K
4320 min Winter 63.491 0.291 0.0 0.7 0.7 14.7 O K
5760 min Winter 63.422 0.222 0.0 0.6 0.6 10.7 O K
7200 min Winter 63.375 0.175 0.0 0.5 0.5 8.0 O K
8640 min Winter 63.342 0.142 0.0 0.5 0.5 6.1 O K

10080 min Winter 63.318 0.118 0.0 0.4 0.4 4.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.305 0.0 100.9 4592
10080 min Summer 1.155 0.0 103.7 5344

15 min Winter 138.329 0.0 18.4 18
30 min Winter 92.613 0.0 25.0 33
60 min Winter 59.033 0.0 32.1 62

120 min Winter 36.216 0.0 39.6 120
180 min Winter 26.756 0.0 43.9 176
240 min Winter 21.503 0.0 47.1 230
360 min Winter 15.799 0.0 52.0 326
480 min Winter 12.674 0.0 55.6 372
600 min Winter 10.672 0.0 58.6 450
720 min Winter 9.269 0.0 61.1 526
960 min Winter 7.414 0.0 65.1 676

1440 min Winter 5.401 0.0 71.1 966
2160 min Winter 3.927 0.0 77.4 1384
2880 min Winter 3.128 0.0 82.0 1784
4320 min Winter 2.265 0.0 88.7 2548
5760 min Winter 1.800 0.0 93.5 3280
7200 min Winter 1.508 0.0 97.5 3968
8640 min Winter 1.305 0.0 100.9 4672

10080 min Winter 1.155 0.0 103.7 5352
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Innovyze Source Control 2020.1

Cascade Rainfall Details for 37212-PermPav4.SRCX

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 20.800 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.056

Time
From:

(mins)
To:

Area
(ha)

0 4 0.056
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File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Model Details for 37212-PermPav4.SRCX

©1982-2020 Innovyze

Storage is Online Cover Level (m) 64.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 13.8
Membrane Percolation (mm/hr) 1000 Length (m) 13.8

Max Percolation (l/s) 52.9 Slope (1:X) 200.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 63.200 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.025 Discharge Coefficient 0.600 Invert Level (m) 63.200
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Date 24/09/2025 12:10 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Summary of Results for 37212-PermPav5.SRCX

©1982-2020 Innovyze

Upstream
Structures

Outflow To Overflow To

(None) 37212-Tank1.SRCX (None)

Half Drain Time : 262 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 61.940 0.240 0.0 0.6 0.6 11.1 O K
30 min Summer 62.010 0.310 0.0 0.7 0.7 14.9 O K
60 min Summer 62.077 0.377 0.0 0.8 0.8 18.5 O K

120 min Summer 62.128 0.428 0.0 0.8 0.8 21.3 O K
180 min Summer 62.142 0.442 0.0 0.9 0.9 22.0 O K
240 min Summer 62.145 0.445 0.0 0.9 0.9 22.2 O K
360 min Summer 62.146 0.446 0.0 0.9 0.9 22.2 O K
480 min Summer 62.141 0.441 0.0 0.9 0.9 21.9 O K
600 min Summer 62.133 0.433 0.0 0.8 0.8 21.5 O K
720 min Summer 62.124 0.424 0.0 0.8 0.8 21.0 O K
960 min Summer 62.103 0.403 0.0 0.8 0.8 19.9 O K

1440 min Summer 62.063 0.363 0.0 0.8 0.8 17.7 O K
2160 min Summer 62.011 0.311 0.0 0.7 0.7 15.0 O K
2880 min Summer 61.970 0.270 0.0 0.7 0.7 12.7 O K
4320 min Summer 61.910 0.210 0.0 0.6 0.6 9.5 O K
5760 min Summer 61.868 0.168 0.0 0.5 0.5 7.3 O K
7200 min Summer 61.839 0.139 0.0 0.5 0.5 5.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.329 0.0 11.5 18
30 min Summer 92.613 0.0 15.8 33
60 min Summer 59.033 0.0 20.3 62

120 min Summer 36.216 0.0 25.1 122
180 min Summer 26.756 0.0 27.9 180
240 min Summer 21.503 0.0 30.0 206
360 min Summer 15.799 0.0 33.1 268
480 min Summer 12.674 0.0 35.4 336
600 min Summer 10.672 0.0 37.3 404
720 min Summer 9.269 0.0 38.9 474
960 min Summer 7.414 0.0 41.4 610

1440 min Summer 5.401 0.0 45.2 880
2160 min Summer 3.927 0.0 49.2 1276
2880 min Summer 3.128 0.0 52.1 1644
4320 min Summer 2.265 0.0 56.2 2380
5760 min Summer 1.800 0.0 59.2 3112
7200 min Summer 1.508 0.0 61.6 3824
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File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Summary of Results for 37212-PermPav5.SRCX

©1982-2020 Innovyze

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

8640 min Summer 61.817 0.117 0.0 0.4 0.4 4.5 O K
10080 min Summer 61.801 0.101 0.0 0.4 0.4 3.6 O K

15 min Winter 61.940 0.240 0.0 0.6 0.6 11.1 O K
30 min Winter 62.011 0.311 0.0 0.7 0.7 14.9 O K
60 min Winter 62.078 0.378 0.0 0.8 0.8 18.5 O K

120 min Winter 62.130 0.430 0.0 0.8 0.8 21.4 O K
180 min Winter 62.145 0.445 0.0 0.9 0.9 22.2 O K
240 min Winter 62.147 0.447 0.0 0.9 0.9 22.3 O K
360 min Winter 62.144 0.444 0.0 0.9 0.9 22.1 O K
480 min Winter 62.136 0.436 0.0 0.8 0.8 21.7 O K
600 min Winter 62.124 0.424 0.0 0.8 0.8 21.0 O K
720 min Winter 62.110 0.410 0.0 0.8 0.8 20.3 O K
960 min Winter 62.081 0.381 0.0 0.8 0.8 18.7 O K

1440 min Winter 62.027 0.327 0.0 0.7 0.7 15.8 O K
2160 min Winter 61.962 0.262 0.0 0.7 0.7 12.3 O K
2880 min Winter 61.913 0.213 0.0 0.6 0.6 9.7 O K
4320 min Winter 61.849 0.149 0.0 0.5 0.5 6.2 O K
5760 min Winter 61.810 0.110 0.0 0.4 0.4 4.1 O K
7200 min Winter 61.786 0.086 0.0 0.4 0.4 2.8 O K
8640 min Winter 61.770 0.070 0.0 0.3 0.3 1.9 O K

10080 min Winter 61.759 0.059 0.0 0.3 0.3 1.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.305 0.0 63.5 4504
10080 min Summer 1.155 0.0 65.2 5248

15 min Winter 138.329 0.0 11.5 18
30 min Winter 92.613 0.0 15.8 32
60 min Winter 59.033 0.0 20.3 62

120 min Winter 36.216 0.0 25.1 118
180 min Winter 26.756 0.0 27.9 174
240 min Winter 21.503 0.0 30.0 226
360 min Winter 15.799 0.0 33.1 280
480 min Winter 12.674 0.0 35.4 358
600 min Winter 10.672 0.0 37.3 434
720 min Winter 9.269 0.0 38.9 508
960 min Winter 7.414 0.0 41.4 654

1440 min Winter 5.401 0.0 45.2 936
2160 min Winter 3.927 0.0 49.2 1336
2880 min Winter 3.128 0.0 52.1 1704
4320 min Winter 2.265 0.0 56.2 2460
5760 min Winter 1.800 0.0 59.2 3168
7200 min Winter 1.508 0.0 61.6 3888
8640 min Winter 1.305 0.0 63.5 4576

10080 min Winter 1.155 0.0 65.2 5240
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File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Rainfall Details for 37212-PermPav5.SRCX

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 20.800 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.036

Time
From:

(mins)
To:

Area
(ha)

0 4 0.036
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Cascade Model Details for 37212-PermPav5.SRCX

©1982-2020 Innovyze

Storage is Online Cover Level (m) 62.500

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 13.4
Membrane Percolation (mm/hr) 1000 Length (m) 13.4

Max Percolation (l/s) 49.9 Slope (1:X) 200.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 61.700 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.025 Discharge Coefficient 0.600 Invert Level (m) 61.700
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Cascade Summary of Results for 37212-Tank2.SRCX

©1982-2020 Innovyze

Upstream
Structures

Outflow To Overflow To

(None) 37212-Tank1.SRCX (None)

Half Drain Time : 367 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 60.791 0.191 0.0 0.6 0.6 14.2 O K
30 min Summer 60.852 0.252 0.0 0.6 0.6 18.7 O K
60 min Summer 60.913 0.313 0.0 0.7 0.7 23.2 O K

120 min Summer 60.964 0.364 0.0 0.8 0.8 27.0 O K
180 min Summer 60.983 0.383 0.0 0.8 0.8 28.4 O K
240 min Summer 60.990 0.390 0.0 0.8 0.8 28.9 O K
360 min Summer 60.995 0.395 0.0 0.8 0.8 29.2 O K
480 min Summer 60.995 0.395 0.0 0.8 0.8 29.3 O K
600 min Summer 60.993 0.393 0.0 0.8 0.8 29.1 O K
720 min Summer 60.989 0.389 0.0 0.8 0.8 28.8 O K
960 min Summer 60.978 0.378 0.0 0.8 0.8 28.0 O K

1440 min Summer 60.951 0.351 0.0 0.8 0.8 26.0 O K
2160 min Summer 60.912 0.312 0.0 0.7 0.7 23.1 O K
2880 min Summer 60.878 0.278 0.0 0.7 0.7 20.6 O K
4320 min Summer 60.825 0.225 0.0 0.6 0.6 16.7 O K
5760 min Summer 60.787 0.187 0.0 0.5 0.5 13.9 O K
7200 min Summer 60.759 0.159 0.0 0.5 0.5 11.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.329 0.0 14.1 19
30 min Summer 92.613 0.0 19.0 33
60 min Summer 59.033 0.0 24.6 62

120 min Summer 36.216 0.0 30.2 122
180 min Summer 26.756 0.0 33.5 180
240 min Summer 21.503 0.0 35.9 240
360 min Summer 15.799 0.0 39.6 296
480 min Summer 12.674 0.0 42.4 358
600 min Summer 10.672 0.0 44.6 424
720 min Summer 9.269 0.0 46.5 492
960 min Summer 7.414 0.0 49.5 628

1440 min Summer 5.401 0.0 54.1 908
2160 min Summer 3.927 0.0 59.3 1300
2880 min Summer 3.128 0.0 62.9 1700
4320 min Summer 2.265 0.0 68.3 2460
5760 min Summer 1.800 0.0 72.5 3176
7200 min Summer 1.508 0.0 75.9 3896
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Cascade Summary of Results for 37212-Tank2.SRCX

©1982-2020 Innovyze

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

8640 min Summer 60.737 0.137 0.0 0.5 0.5 10.1 O K
10080 min Summer 60.720 0.120 0.0 0.4 0.4 8.9 O K

15 min Winter 60.791 0.191 0.0 0.6 0.6 14.2 O K
30 min Winter 60.853 0.253 0.0 0.6 0.6 18.7 O K
60 min Winter 60.913 0.313 0.0 0.7 0.7 23.2 O K

120 min Winter 60.965 0.365 0.0 0.8 0.8 27.1 O K
180 min Winter 60.985 0.385 0.0 0.8 0.8 28.5 O K
240 min Winter 60.993 0.393 0.0 0.8 0.8 29.1 O K
360 min Winter 60.995 0.395 0.0 0.8 0.8 29.3 O K
480 min Winter 60.993 0.393 0.0 0.8 0.8 29.2 O K
600 min Winter 60.989 0.389 0.0 0.8 0.8 28.8 O K
720 min Winter 60.982 0.382 0.0 0.8 0.8 28.3 O K
960 min Winter 60.965 0.365 0.0 0.8 0.8 27.0 O K

1440 min Winter 60.927 0.327 0.0 0.7 0.7 24.2 O K
2160 min Winter 60.876 0.276 0.0 0.7 0.7 20.4 O K
2880 min Winter 60.834 0.234 0.0 0.6 0.6 17.3 O K
4320 min Winter 60.773 0.173 0.0 0.5 0.5 12.8 O K
5760 min Winter 60.733 0.133 0.0 0.5 0.5 9.9 O K
7200 min Winter 60.706 0.106 0.0 0.4 0.4 7.9 O K
8640 min Winter 60.688 0.088 0.0 0.4 0.4 6.5 O K

10080 min Winter 60.674 0.074 0.0 0.3 0.3 5.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.305 0.0 78.8 4592
10080 min Summer 1.155 0.0 81.3 5344

15 min Winter 138.329 0.0 14.1 18
30 min Winter 92.613 0.0 19.0 33
60 min Winter 59.033 0.0 24.6 62

120 min Winter 36.216 0.0 30.2 120
180 min Winter 26.756 0.0 33.5 176
240 min Winter 21.503 0.0 35.9 232
360 min Winter 15.799 0.0 39.6 328
480 min Winter 12.674 0.0 42.4 372
600 min Winter 10.672 0.0 44.6 450
720 min Winter 9.269 0.0 46.5 528
960 min Winter 7.414 0.0 49.5 676

1440 min Winter 5.401 0.0 54.1 966
2160 min Winter 3.927 0.0 59.3 1384
2880 min Winter 3.128 0.0 62.9 1764
4320 min Winter 2.265 0.0 68.3 2512
5760 min Winter 1.800 0.0 72.5 3240
7200 min Winter 1.508 0.0 75.9 3968
8640 min Winter 1.305 0.0 78.8 4672

10080 min Winter 1.155 0.0 81.3 5352
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Cascade Rainfall Details for 37212-Tank2.SRCX

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 20.800 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.042

Time
From:

(mins)
To:

Area
(ha)

0 4 0.042
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Cascade Model Details for 37212-Tank2.SRCX

©1982-2020 Innovyze

Storage is Online Cover Level (m) 62.000

Cellular Storage Structure

Invert Level (m) 60.600 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)

0.000 78.0 78.0 0.400 78.0 92.1

Orifice Outflow Control

Diameter (m) 0.025 Discharge Coefficient 0.600 Invert Level (m) 60.600
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Cascade Summary of Results for 37212-PermPav6.SRCX

©1982-2020 Innovyze

Upstream
Structures

Outflow To Overflow To

(None) 37212 - Pond.SRCX (None)

Half Drain Time : 711 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 52.407 0.407 0.0 2.1 2.1 85.7 O K
30 min Summer 52.489 0.489 0.0 2.3 2.3 116.3 O K
60 min Summer 52.574 0.574 0.0 2.5 2.5 147.9 O K

120 min Summer 52.654 0.654 0.0 2.7 2.7 177.7 O K
180 min Summer 52.693 0.693 0.0 2.7 2.7 192.0 O K
240 min Summer 52.715 0.715 0.0 2.8 2.8 200.5 O K
360 min Summer 52.741 0.741 0.0 2.8 2.8 209.8 O K
480 min Summer 52.749 0.749 0.0 2.9 2.9 213.1 O K
600 min Summer 52.750 0.750 0.0 2.9 2.9 213.2 O K
720 min Summer 52.748 0.748 0.0 2.9 2.9 212.7 O K
960 min Summer 52.742 0.742 0.0 2.8 2.8 210.4 O K

1440 min Summer 52.722 0.722 0.0 2.8 2.8 203.1 O K
2160 min Summer 52.686 0.686 0.0 2.7 2.7 189.4 O K
2880 min Summer 52.649 0.649 0.0 2.6 2.6 175.8 O K
4320 min Summer 52.583 0.583 0.0 2.5 2.5 151.4 O K
5760 min Summer 52.528 0.528 0.0 2.4 2.4 130.7 O K
7200 min Summer 52.481 0.481 0.0 2.3 2.3 113.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.329 0.0 88.5 34
30 min Summer 92.613 0.0 120.6 48
60 min Summer 59.033 0.0 155.4 76

120 min Summer 36.216 0.0 191.9 134
180 min Summer 26.756 0.0 213.2 190
240 min Summer 21.503 0.0 228.8 248
360 min Summer 15.799 0.0 252.6 364
480 min Summer 12.674 0.0 270.3 482
600 min Summer 10.672 0.0 284.6 564
720 min Summer 9.269 0.0 296.7 618
960 min Summer 7.414 0.0 316.3 742

1440 min Summer 5.401 0.0 338.0 1008
2160 min Summer 3.927 0.0 375.5 1420
2880 min Summer 3.128 0.0 397.7 1828
4320 min Summer 2.265 0.0 429.6 2640
5760 min Summer 1.800 0.0 452.4 3408
7200 min Summer 1.508 0.0 471.0 4184
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Cascade Summary of Results for 37212-PermPav6.SRCX

©1982-2020 Innovyze

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

8640 min Summer 52.441 0.441 0.0 2.2 2.2 98.6 O K
10080 min Summer 52.407 0.407 0.0 2.1 2.1 85.9 O K

15 min Winter 52.407 0.407 0.0 2.1 2.1 85.7 O K
30 min Winter 52.489 0.489 0.0 2.3 2.3 116.4 O K
60 min Winter 52.574 0.574 0.0 2.5 2.5 148.1 O K

120 min Winter 52.655 0.655 0.0 2.7 2.7 178.0 O K
180 min Winter 52.694 0.694 0.0 2.7 2.7 192.6 O K
240 min Winter 52.717 0.717 0.0 2.8 2.8 201.3 O K
360 min Winter 52.744 0.744 0.0 2.8 2.8 211.0 O K
480 min Winter 52.754 0.754 0.0 2.9 2.9 214.7 O K
600 min Winter 52.755 0.755 0.0 2.9 2.9 215.3 O K
720 min Winter 52.751 0.751 0.0 2.9 2.9 213.9 O K
960 min Winter 52.742 0.742 0.0 2.8 2.8 210.2 O K

1440 min Winter 52.715 0.715 0.0 2.8 2.8 200.3 O K
2160 min Winter 52.664 0.664 0.0 2.7 2.7 181.6 O K
2880 min Winter 52.614 0.614 0.0 2.6 2.6 162.8 O K
4320 min Winter 52.526 0.526 0.0 2.4 2.4 130.1 O K
5760 min Winter 52.454 0.454 0.0 2.2 2.2 103.5 O K
7200 min Winter 52.398 0.398 0.0 2.1 2.1 82.4 O K
8640 min Winter 52.352 0.352 0.0 1.9 1.9 65.3 O K

10080 min Winter 52.313 0.313 0.0 1.8 1.8 51.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.305 0.0 486.4 4928
10080 min Summer 1.155 0.0 499.4 5656

15 min Winter 138.329 0.0 88.5 34
30 min Winter 92.613 0.0 120.6 47
60 min Winter 59.033 0.0 155.4 76

120 min Winter 36.216 0.0 191.9 132
180 min Winter 26.756 0.0 213.2 188
240 min Winter 21.503 0.0 228.8 244
360 min Winter 15.799 0.0 252.6 358
480 min Winter 12.674 0.0 270.3 470
600 min Winter 10.672 0.0 284.6 576
720 min Winter 9.269 0.0 296.7 676
960 min Winter 7.414 0.0 316.3 764

1440 min Winter 5.401 0.0 338.1 1070
2160 min Winter 3.927 0.0 375.5 1524
2880 min Winter 3.128 0.0 397.7 1960
4320 min Winter 2.265 0.0 429.6 2780
5760 min Winter 1.800 0.0 452.4 3576
7200 min Winter 1.508 0.0 471.1 4328
8640 min Winter 1.305 0.0 486.5 5032

10080 min Winter 1.155 0.0 499.5 5760
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Cascade Rainfall Details for 37212-PermPav6.SRCX

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 20.800 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.274

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.064 8 12 0.050 16 20 0.050
4 8 0.060 12 16 0.050
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Date 24/09/2025 12:10 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Model Details for 37212-PermPav6.SRCX

©1982-2020 Innovyze

Storage is Online Cover Level (m) 53.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 35.2
Membrane Percolation (mm/hr) 1000 Length (m) 35.2

Max Percolation (l/s) 344.2 Slope (1:X) 100.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 52.000 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.040 Discharge Coefficient 0.600 Invert Level (m) 52.000
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Date 24/09/2025 12:10 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Summary of Results for 37212-PermPav7.SRCX

©1982-2020 Innovyze

Upstream
Structures

Outflow To Overflow To

(None) 37212 - Pond.SRCX (None)

Half Drain Time : 244 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 52.556 0.356 0.0 1.5 1.5 24.0 O K
30 min Summer 52.617 0.417 0.0 1.6 1.6 32.3 O K
60 min Summer 52.676 0.476 0.0 1.7 1.7 40.0 O K

120 min Summer 52.720 0.520 0.0 1.8 1.8 45.9 O K
180 min Summer 52.730 0.530 0.0 1.8 1.8 47.4 O K
240 min Summer 52.731 0.531 0.0 1.8 1.8 47.5 O K
360 min Summer 52.729 0.529 0.0 1.8 1.8 47.1 O K
480 min Summer 52.722 0.522 0.0 1.8 1.8 46.2 O K
600 min Summer 52.713 0.513 0.0 1.8 1.8 45.0 O K
720 min Summer 52.703 0.503 0.0 1.8 1.8 43.7 O K
960 min Summer 52.682 0.482 0.0 1.7 1.7 40.9 O K

1440 min Summer 52.643 0.443 0.0 1.7 1.7 35.6 O K
2160 min Summer 52.592 0.392 0.0 1.6 1.6 28.9 O K
2880 min Summer 52.552 0.352 0.0 1.5 1.5 23.5 O K
4320 min Summer 52.487 0.287 0.0 1.3 1.3 15.7 O K
5760 min Summer 52.437 0.237 0.0 1.2 1.2 10.7 O K
7200 min Summer 52.399 0.199 0.0 1.1 1.1 7.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.329 0.0 25.1 18
30 min Summer 92.613 0.0 34.3 33
60 min Summer 59.033 0.0 44.4 62

120 min Summer 36.216 0.0 54.9 122
180 min Summer 26.756 0.0 61.0 180
240 min Summer 21.503 0.0 65.5 210
360 min Summer 15.799 0.0 72.3 272
480 min Summer 12.674 0.0 77.4 338
600 min Summer 10.672 0.0 81.5 408
720 min Summer 9.269 0.0 85.0 476
960 min Summer 7.414 0.0 90.6 614

1440 min Summer 5.401 0.0 98.8 880
2160 min Summer 3.927 0.0 107.4 1276
2880 min Summer 3.128 0.0 113.7 1644
4320 min Summer 2.265 0.0 122.6 2376
5760 min Summer 1.800 0.0 128.9 3064
7200 min Summer 1.508 0.0 134.1 3752



Hydrock Consultants Ltd Page 2
. Thakeham Tiles, Storrington
. PermPav7
.
Date 24/09/2025 12:10 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Summary of Results for 37212-PermPav7.SRCX

©1982-2020 Innovyze

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

8640 min Summer 52.368 0.168 0.0 1.0 1.0 5.4 O K
10080 min Summer 52.345 0.145 0.0 0.9 0.9 4.0 O K

15 min Winter 52.556 0.356 0.0 1.5 1.5 24.1 O K
30 min Winter 52.618 0.418 0.0 1.6 1.6 32.3 O K
60 min Winter 52.676 0.476 0.0 1.7 1.7 40.1 O K

120 min Winter 52.721 0.521 0.0 1.8 1.8 46.1 O K
180 min Winter 52.733 0.533 0.0 1.8 1.8 47.7 O K
240 min Winter 52.734 0.534 0.0 1.8 1.8 47.8 O K
360 min Winter 52.728 0.528 0.0 1.8 1.8 47.0 O K
480 min Winter 52.718 0.518 0.0 1.8 1.8 45.6 O K
600 min Winter 52.704 0.504 0.0 1.8 1.8 43.9 O K
720 min Winter 52.690 0.490 0.0 1.8 1.8 42.0 O K
960 min Winter 52.660 0.460 0.0 1.7 1.7 38.0 O K

1440 min Winter 52.606 0.406 0.0 1.6 1.6 30.8 O K
2160 min Winter 52.541 0.341 0.0 1.5 1.5 22.1 O K
2880 min Winter 52.488 0.288 0.0 1.3 1.3 15.7 O K
4320 min Winter 52.407 0.207 0.0 1.1 1.1 8.1 O K
5760 min Winter 52.352 0.152 0.0 0.9 0.9 4.4 O K
7200 min Winter 52.317 0.117 0.0 0.8 0.8 2.6 O K
8640 min Winter 52.293 0.093 0.0 0.7 0.7 1.6 O K

10080 min Winter 52.277 0.077 0.0 0.6 0.6 1.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.305 0.0 138.2 4488
10080 min Summer 1.155 0.0 141.7 5152

15 min Winter 138.329 0.0 25.1 18
30 min Winter 92.613 0.0 34.3 32
60 min Winter 59.033 0.0 44.4 62

120 min Winter 36.216 0.0 54.9 118
180 min Winter 26.756 0.0 61.0 174
240 min Winter 21.503 0.0 65.5 226
360 min Winter 15.799 0.0 72.3 282
480 min Winter 12.674 0.0 77.4 358
600 min Winter 10.672 0.0 81.5 436
720 min Winter 9.269 0.0 85.0 512
960 min Winter 7.414 0.0 90.6 656

1440 min Winter 5.401 0.0 98.8 938
2160 min Winter 3.927 0.0 107.4 1320
2880 min Winter 3.128 0.0 113.7 1700
4320 min Winter 2.265 0.0 122.6 2380
5760 min Winter 1.800 0.0 129.0 3056
7200 min Winter 1.508 0.0 134.1 3744
8640 min Winter 1.305 0.0 138.3 4408

10080 min Winter 1.155 0.0 141.8 5136
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Date 24/09/2025 12:10 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Rainfall Details for 37212-PermPav7.SRCX

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 20.800 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.079

Time
From:

(mins)
To:

Area
(ha)

0 4 0.079



Hydrock Consultants Ltd Page 4
. Thakeham Tiles, Storrington
. PermPav7
.
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File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Model Details for 37212-PermPav7.SRCX

©1982-2020 Innovyze

Storage is Online Cover Level (m) 53.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 21.1
Membrane Percolation (mm/hr) 1000 Length (m) 21.1

Max Percolation (l/s) 123.7 Slope (1:X) 60.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 52.200 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.035 Discharge Coefficient 0.600 Invert Level (m) 52.200
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Date 24/09/2025 12:10 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Summary of Results for 37212-PermPav8.SRCX

©1982-2020 Innovyze

Upstream
Structures

Outflow To Overflow To

(None) 37212 - Pond.SRCX (None)

Half Drain Time : 96 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 51.641 0.441 0.0 1.7 1.7 11.3 O K
30 min Summer 51.758 0.558 0.0 1.9 1.9 14.5 O K
60 min Summer 51.842 0.642 0.0 2.0 2.0 16.7 O K

120 min Summer 51.877 0.677 0.0 2.1 2.1 17.7 O K
180 min Summer 51.871 0.671 0.0 2.1 2.1 17.5 O K
240 min Summer 51.854 0.654 0.0 2.0 2.0 17.1 O K
360 min Summer 51.811 0.611 0.0 2.0 2.0 15.9 O K
480 min Summer 51.767 0.567 0.0 1.9 1.9 14.7 O K
600 min Summer 51.726 0.526 0.0 1.8 1.8 13.6 O K
720 min Summer 51.689 0.489 0.0 1.8 1.8 12.6 O K
960 min Summer 51.626 0.426 0.0 1.6 1.6 10.9 O K

1440 min Summer 51.533 0.333 0.0 1.4 1.4 8.4 O K
2160 min Summer 51.443 0.243 0.0 1.2 1.2 5.9 O K
2880 min Summer 51.386 0.186 0.0 1.1 1.1 4.4 O K
4320 min Summer 51.323 0.123 0.0 0.8 0.8 2.7 O K
5760 min Summer 51.290 0.090 0.0 0.7 0.7 1.8 O K
7200 min Summer 51.271 0.071 0.0 0.6 0.6 1.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.329 0.0 12.3 18
30 min Summer 92.613 0.0 16.7 32
60 min Summer 59.033 0.0 21.4 60

120 min Summer 36.216 0.0 26.3 90
180 min Summer 26.756 0.0 29.2 124
240 min Summer 21.503 0.0 31.3 158
360 min Summer 15.799 0.0 34.6 228
480 min Summer 12.674 0.0 37.0 294
600 min Summer 10.672 0.0 38.9 360
720 min Summer 9.269 0.0 40.6 426
960 min Summer 7.414 0.0 43.3 550

1440 min Summer 5.401 0.0 47.2 794
2160 min Summer 3.927 0.0 51.4 1152
2880 min Summer 3.128 0.0 54.6 1524
4320 min Summer 2.265 0.0 59.1 2244
5760 min Summer 1.800 0.0 62.4 2944
7200 min Summer 1.508 0.0 65.2 3672
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Date 24/09/2025 12:10 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Summary of Results for 37212-PermPav8.SRCX

©1982-2020 Innovyze

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

8640 min Summer 51.259 0.059 0.0 0.5 0.5 0.9 O K
10080 min Summer 51.250 0.050 0.0 0.5 0.5 0.7 O K

15 min Winter 51.641 0.441 0.0 1.7 1.7 11.3 O K
30 min Winter 51.760 0.560 0.0 1.9 1.9 14.5 O K
60 min Winter 51.846 0.646 0.0 2.0 2.0 16.9 O K

120 min Winter 51.874 0.674 0.0 2.1 2.1 17.6 O K
180 min Winter 51.859 0.659 0.0 2.0 2.0 17.2 O K
240 min Winter 51.831 0.631 0.0 2.0 2.0 16.4 O K
360 min Winter 51.769 0.569 0.0 1.9 1.9 14.8 O K
480 min Winter 51.709 0.509 0.0 1.8 1.8 13.1 O K
600 min Winter 51.656 0.456 0.0 1.7 1.7 11.7 O K
720 min Winter 51.610 0.410 0.0 1.6 1.6 10.5 O K
960 min Winter 51.535 0.335 0.0 1.4 1.4 8.4 O K

1440 min Winter 51.436 0.236 0.0 1.2 1.2 5.7 O K
2160 min Winter 51.354 0.154 0.0 0.9 0.9 3.5 O K
2880 min Winter 51.310 0.110 0.0 0.8 0.8 2.3 O K
4320 min Winter 51.269 0.069 0.0 0.6 0.6 1.2 O K
5760 min Winter 51.250 0.050 0.0 0.5 0.5 0.7 O K
7200 min Winter 51.244 0.044 0.0 0.4 0.4 0.6 O K
8640 min Winter 51.240 0.040 0.0 0.3 0.3 0.5 O K

10080 min Winter 51.237 0.037 0.0 0.3 0.3 0.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.305 0.0 67.5 4408
10080 min Summer 1.155 0.0 69.4 5120

15 min Winter 138.329 0.0 12.3 17
30 min Winter 92.613 0.0 16.7 31
60 min Winter 59.033 0.0 21.4 58

120 min Winter 36.216 0.0 26.3 94
180 min Winter 26.756 0.0 29.2 132
240 min Winter 21.503 0.0 31.3 170
360 min Winter 15.799 0.0 34.6 242
480 min Winter 12.674 0.0 37.0 312
600 min Winter 10.672 0.0 38.9 380
720 min Winter 9.269 0.0 40.6 444
960 min Winter 7.414 0.0 43.3 570

1440 min Winter 5.401 0.0 47.2 820
2160 min Winter 3.927 0.0 51.4 1168
2880 min Winter 3.128 0.0 54.6 1528
4320 min Winter 2.265 0.0 59.1 2232
5760 min Winter 1.800 0.0 62.4 2936
7200 min Winter 1.508 0.0 65.2 3672
8640 min Winter 1.305 0.0 67.5 4384

10080 min Winter 1.155 0.0 69.4 5112
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Date 24/09/2025 12:10 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Rainfall Details for 37212-PermPav8.SRCX

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 20.800 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.037

Time
From:

(mins)
To:

Area
(ha)

0 4 0.037
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File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Model Details for 37212-PermPav8.SRCX

©1982-2020 Innovyze

Storage is Online Cover Level (m) 52.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 9.5
Membrane Percolation (mm/hr) 1000 Length (m) 9.5

Max Percolation (l/s) 25.1 Slope (1:X) 200.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 51.200 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.035 Discharge Coefficient 0.600 Invert Level (m) 51.200
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Cascade Summary of Results for 37212-Tank1.SRCX

©1982-2020 Innovyze

Upstream
Structures

Outflow To Overflow To

37212-PermPav1.SRCX 37212 - Pond.SRCX (None)
37212-PermPav2.SRCX
37212-PermPav3.SRCX
37212-PermPav4.SRCX
37212-PermPav5.SRCX

37212-Tank2.SRCX

Half Drain Time : 2198 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 55.518 0.518 0.0 3.1 3.1 233.8 O K
30 min Summer 55.723 0.723 0.0 3.1 3.1 326.2 O K
60 min Summer 55.931 0.931 0.0 3.1 3.1 420.1 O K

120 min Summer 56.141 1.141 0.0 3.1 3.1 514.9 O K
180 min Summer 56.262 1.262 0.0 3.2 3.2 569.4 O K
240 min Summer 56.349 1.349 0.0 3.3 3.3 608.7 O K
360 min Summer 56.479 1.479 0.0 3.5 3.5 667.6 O K
480 min Summer 56.574 1.574 0.0 3.6 3.6 710.5 O K
600 min Summer 56.649 1.649 0.0 3.7 3.7 744.1 O K
720 min Summer 56.710 1.710 0.0 3.7 3.7 771.5 O K
960 min Summer 56.804 1.804 0.0 3.8 3.8 814.0 O K

1440 min Summer 56.921 1.921 0.0 3.9 3.9 867.0 O K
2160 min Summer 56.976 1.976 0.0 4.0 4.0 891.7 O K
2880 min Summer 56.943 1.943 0.0 3.9 3.9 876.8 O K
4320 min Summer 56.849 1.849 0.0 3.9 3.9 834.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.329 0.0 262.5 189
30 min Summer 92.613 0.0 237.7 377
60 min Summer 59.033 0.0 489.6 452

120 min Summer 36.216 0.0 496.5 526
180 min Summer 26.756 0.0 504.4 580
240 min Summer 21.503 0.0 514.4 624
360 min Summer 15.799 0.0 537.2 704
480 min Summer 12.674 0.0 552.4 776
600 min Summer 10.672 0.0 562.6 846
720 min Summer 9.269 0.0 569.6 914
960 min Summer 7.414 0.0 577.0 1050

1440 min Summer 5.401 0.0 576.4 1460
2160 min Summer 3.927 0.0 1088.1 2168
2880 min Summer 3.128 0.0 1085.4 2756
4320 min Summer 2.265 0.0 1051.0 3440
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Date 26/09/2025 08:32 Designed by nparajuli
File 37212-cascade.CASX Checked by
Innovyze Source Control 2020.1

Cascade Summary of Results for 37212-Tank1.SRCX

©1982-2020 Innovyze

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

5760 min Summer 56.763 1.763 0.0 3.8 3.8 795.6 O K
7200 min Summer 56.689 1.689 0.0 3.7 3.7 762.1 O K
8640 min Summer 56.616 1.616 0.0 3.6 3.6 729.3 O K

10080 min Summer 56.546 1.546 0.0 3.5 3.5 697.4 O K
15 min Winter 55.518 0.518 0.0 3.1 3.1 233.8 O K
30 min Winter 55.723 0.723 0.0 3.1 3.1 326.1 O K
60 min Winter 55.931 0.931 0.0 3.1 3.1 420.1 O K

120 min Winter 56.141 1.141 0.0 3.1 3.1 514.9 O K
180 min Winter 56.262 1.262 0.0 3.2 3.2 569.5 O K
240 min Winter 56.349 1.349 0.0 3.3 3.3 609.0 O K
360 min Winter 56.481 1.481 0.0 3.5 3.5 668.2 O K
480 min Winter 56.577 1.577 0.0 3.6 3.6 711.4 O K
600 min Winter 56.652 1.652 0.0 3.7 3.7 745.4 O K
720 min Winter 56.713 1.713 0.0 3.7 3.7 773.2 O K
960 min Winter 56.809 1.809 0.0 3.8 3.8 816.5 O K

1440 min Winter 56.930 1.930 0.0 3.9 3.9 871.1 O K
2160 min Winter 56.993 1.993 0.0 4.0 4.0 899.1 O K
2880 min Winter 56.971 1.971 0.0 4.0 4.0 889.3 O K
4320 min Winter 56.854 1.854 0.0 3.9 3.9 836.5 O K
5760 min Winter 56.744 1.744 0.0 3.7 3.7 787.0 O K
7200 min Winter 56.635 1.635 0.0 3.6 3.6 737.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

5760 min Summer 1.800 0.0 1638.6 4184
7200 min Summer 1.508 0.0 1711.9 4968
8640 min Summer 1.305 0.0 1767.7 5760

10080 min Summer 1.155 0.0 1727.6 6560
15 min Winter 138.329 0.0 262.6 189
30 min Winter 92.613 0.0 237.8 377
60 min Winter 59.033 0.0 489.7 452

120 min Winter 36.216 0.0 496.5 526
180 min Winter 26.756 0.0 504.4 580
240 min Winter 21.503 0.0 514.3 624
360 min Winter 15.799 0.0 536.8 702
480 min Winter 12.674 0.0 551.8 776
600 min Winter 10.672 0.0 561.8 844
720 min Winter 9.269 0.0 568.5 912
960 min Winter 7.414 0.0 575.4 1046

1440 min Winter 5.401 0.0 573.8 1446
2160 min Winter 3.927 0.0 1085.2 2124
2880 min Winter 3.128 0.0 1082.7 2752
4320 min Winter 2.265 0.0 1049.1 3496
5760 min Winter 1.800 0.0 1638.6 4336
7200 min Winter 1.508 0.0 1712.0 5208
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File 37212-cascade.CASX Checked by
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Cascade Summary of Results for 37212-Tank1.SRCX

©1982-2020 Innovyze

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

8640 min Winter 56.526 1.526 0.0 3.5 3.5 688.5 O K
10080 min Winter 56.418 1.418 0.0 3.4 3.4 639.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Winter 1.305 0.0 1768.7 6072
10080 min Winter 1.155 0.0 1739.7 6960
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Cascade Rainfall Details for 37212-Tank1.SRCX

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 20.800 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.626

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.106 8 12 0.110 16 20 0.100
4 8 0.110 12 16 0.100 20 24 0.100
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Storage is Online Cover Level (m) 58.000

Cellular Storage Structure

Invert Level (m) 55.000 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)

0.000 475.0 470.0 2.000 475.0 643.4

Complex Outflow Control

Hydro-Brake® Optimum

Unit Reference MD-SHE-0082-4000-2000-4000
Design Head (m) 2.000

Design Flow (l/s) 4.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 82

Invert Level (m) 55.000
Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 2.000 4.0
Flush-Flo™ 0.356 3.1
Kick-Flo® 0.729 2.5

Mean Flow over Head Range - 3.1

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 2.4 1.200 3.2 3.000 4.8 7.000 7.2
0.200 3.0 1.400 3.4 3.500 5.2 7.500 7.4
0.300 3.1 1.600 3.6 4.000 5.5 8.000 7.7
0.400 3.1 1.800 3.8 4.500 5.8 8.500 7.9
0.500 3.1 2.000 4.0 5.000 6.1 9.000 8.1
0.600 2.9 2.200 4.2 5.500 6.4 9.500 8.3
0.800 2.6 2.400 4.3 6.000 6.7
1.000 2.9 2.600 4.5 6.500 6.9
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Discharge Coef 0.544 Width (m) 0.500 Invert Level (m) 57.000
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Upstream
Structures

Outflow To Overflow To

37212-Tank1.SRCX (None) (None)
37212-PermPav1.SRCX
37212-PermPav2.SRCX
37212-PermPav3.SRCX
37212-PermPav4.SRCX
37212-PermPav5.SRCX

37212-Tank2.SRCX
37212-PermPav6.SRCX
37212-PermPav7.SRCX
37212-PermPav8.SRCX

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 44.984 0.384 10.9 231.6 O K
30 min Summer 45.099 0.499 10.9 310.6 O K
60 min Summer 45.217 0.617 10.9 396.7 O K

120 min Summer 45.335 0.735 10.9 487.9 O K
180 min Summer 45.397 0.797 10.9 538.2 O K
240 min Summer 45.439 0.839 10.9 573.0 O K
360 min Summer 45.497 0.897 10.9 621.9 O K
480 min Summer 45.533 0.933 10.9 653.3 O K
600 min Summer 45.557 0.957 10.9 674.1 O K
720 min Summer 45.572 0.972 10.9 687.7 O K
960 min Summer 45.586 0.986 10.9 700.4 O K

1440 min Summer 45.581 0.981 10.9 695.6 O K
2160 min Summer 45.543 0.943 10.9 661.8 O K
2880 min Summer 45.504 0.904 10.9 628.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.329 0.0 584.5 42
30 min Summer 92.613 0.0 682.4 57
60 min Summer 59.033 0.0 1072.0 86

120 min Summer 36.216 0.0 1220.8 148
180 min Summer 26.756 0.0 1313.6 208
240 min Summer 21.503 0.0 1386.5 266
360 min Summer 15.799 0.0 1501.4 384
480 min Summer 12.674 0.0 1583.5 502
600 min Summer 10.672 0.0 1642.4 620
720 min Summer 9.269 0.0 1673.4 736
960 min Summer 7.414 0.0 1655.2 972

1440 min Summer 5.401 0.0 1598.2 1442
2160 min Summer 3.927 0.0 2541.8 1844
2880 min Summer 3.128 0.0 2631.8 2216
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

4320 min Summer 45.426 0.826 10.9 562.5 O K
5760 min Summer 45.338 0.738 10.9 490.7 O K
7200 min Summer 45.212 0.612 10.9 393.0 O K
8640 min Summer 45.102 0.502 10.9 313.1 O K

10080 min Summer 45.010 0.410 10.9 249.2 O K
15 min Winter 44.984 0.384 10.9 231.6 O K
30 min Winter 45.099 0.499 10.9 310.7 O K
60 min Winter 45.216 0.616 10.9 396.5 O K

120 min Winter 45.334 0.734 10.9 487.2 O K
180 min Winter 45.396 0.796 10.9 537.3 O K
240 min Winter 45.438 0.838 10.9 572.1 O K
360 min Winter 45.496 0.896 10.9 621.2 O K
480 min Winter 45.533 0.933 10.9 653.0 O K
600 min Winter 45.557 0.957 10.9 674.3 O K
720 min Winter 45.573 0.973 10.9 688.4 O K
960 min Winter 45.588 0.988 10.9 702.1 O K

1440 min Winter 45.584 0.984 10.9 698.1 O K
2160 min Winter 45.536 0.936 10.9 655.7 O K
2880 min Winter 45.481 0.881 10.9 608.7 O K
4320 min Winter 45.352 0.752 10.9 502.0 O K
5760 min Winter 45.146 0.546 10.9 344.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

4320 min Summer 2.265 0.0 2726.5 2988
5760 min Summer 1.800 0.0 3447.2 3816
7200 min Summer 1.508 0.0 3599.4 4512
8640 min Summer 1.305 0.0 3713.3 5184

10080 min Summer 1.155 0.0 3712.1 5840
15 min Winter 138.329 0.0 584.5 42
30 min Winter 92.613 0.0 682.4 56
60 min Winter 59.033 0.0 1072.1 86

120 min Winter 36.216 0.0 1220.8 146
180 min Winter 26.756 0.0 1313.6 204
240 min Winter 21.503 0.0 1386.3 262
360 min Winter 15.799 0.0 1501.0 378
480 min Winter 12.674 0.0 1582.9 494
600 min Winter 10.672 0.0 1641.6 608
720 min Winter 9.269 0.0 1672.5 724
960 min Winter 7.414 0.0 1654.2 952

1440 min Winter 5.401 0.0 1597.8 1400
2160 min Winter 3.927 0.0 2539.0 1960
2880 min Winter 3.128 0.0 2629.0 2268
4320 min Winter 2.265 0.0 2725.0 3200
5760 min Winter 1.800 0.0 3447.3 3880
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

7200 min Winter 44.981 0.381 10.9 229.9 O K
8640 min Winter 44.863 0.263 10.8 153.5 O K

10080 min Winter 44.792 0.192 10.5 109.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

7200 min Winter 1.508 0.0 3599.8 4496
8640 min Winter 1.305 0.0 3715.7 5096

10080 min Winter 1.155 0.0 3724.8 5568
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 20.800 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.677

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.100 8 12 0.100 16 20 0.100 24 28 0.077
4 8 0.100 12 16 0.100 20 24 0.100
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Storage is Online Cover Level (m) 46.000

Tank or Pond Structure

Invert Level (m) 44.600

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

0.000 540.0 0.400 675.0 0.800 820.0 1.200 975.0
0.200 605.0 0.600 745.0 1.000 900.0 1.400 1055.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0152-1090-1000-1090
Design Head (m) 1.000

Design Flow (l/s) 10.9
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 152

Invert Level (m) 44.600
Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 10.9
Flush-Flo™ 0.306 10.9
Kick-Flo® 0.680 9.1

Mean Flow over Head Range - 9.3

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 5.5 1.200 11.9 3.000 18.3 7.000 27.6
0.200 10.6 1.400 12.8 3.500 19.7 7.500 28.5
0.300 10.9 1.600 13.6 4.000 21.1 8.000 29.4
0.400 10.8 1.800 14.4 4.500 22.3 8.500 30.3
0.500 10.5 2.000 15.1 5.000 23.4 9.000 31.1
0.600 10.0 2.200 15.8 5.500 24.5 9.500 31.9
0.800 9.8 2.400 16.5 6.000 25.6
1.000 10.9 2.600 17.1 6.500 26.6
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Half Drain Time : 804 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 49.659 0.159 0.0 0.6 0.6 33.2 O K
30 min Summer 49.711 0.211 0.0 0.7 0.7 44.1 O K
60 min Summer 49.765 0.265 0.0 0.8 0.8 55.4 O K

120 min Summer 49.817 0.317 0.0 0.9 0.9 66.3 O K
180 min Summer 49.843 0.343 0.0 0.9 0.9 71.7 O K
240 min Summer 49.859 0.359 0.0 1.0 1.0 75.0 O K
360 min Summer 49.877 0.377 0.0 1.0 1.0 78.9 O K
480 min Summer 49.885 0.385 0.0 1.0 1.0 80.6 O K
600 min Summer 49.888 0.388 0.0 1.0 1.0 81.1 O K
720 min Summer 49.889 0.389 0.0 1.0 1.0 81.3 O K
960 min Summer 49.889 0.389 0.0 1.0 1.0 81.3 O K

1440 min Summer 49.884 0.384 0.0 1.0 1.0 80.2 O K
2160 min Summer 49.868 0.368 0.0 1.0 1.0 77.0 O K
2880 min Summer 49.850 0.350 0.0 0.9 0.9 73.1 O K
4320 min Summer 49.813 0.313 0.0 0.9 0.9 65.5 O K
5760 min Summer 49.781 0.281 0.0 0.8 0.8 58.8 O K
7200 min Summer 49.754 0.254 0.0 0.8 0.8 53.2 O K
8640 min Summer 49.732 0.232 0.0 0.8 0.8 48.4 O K

10080 min Summer 49.712 0.212 0.0 0.7 0.7 44.3 O K
15 min Winter 49.659 0.159 0.0 0.6 0.6 33.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.329 0.0 29.6 19
30 min Summer 92.613 0.0 39.1 34
60 min Summer 59.033 0.0 55.5 64

120 min Summer 36.216 0.0 68.1 122
180 min Summer 26.756 0.0 75.4 182
240 min Summer 21.503 0.0 80.7 242
360 min Summer 15.799 0.0 88.7 362
480 min Summer 12.674 0.0 94.4 480
600 min Summer 10.672 0.0 98.9 570
720 min Summer 9.269 0.0 102.4 616
960 min Summer 7.414 0.0 107.4 740

1440 min Summer 5.401 0.0 111.4 998
2160 min Summer 3.927 0.0 135.9 1408
2880 min Summer 3.128 0.0 144.1 1820
4320 min Summer 2.265 0.0 155.3 2636
5760 min Summer 1.800 0.0 167.1 3408
7200 min Summer 1.508 0.0 174.9 4184
8640 min Summer 1.305 0.0 181.4 4928

10080 min Summer 1.155 0.0 186.8 5656
15 min Winter 138.329 0.0 29.6 19



Hydrock Consultants Ltd Page 2
. Thakeham Tiles, Storrington
. Cellular Tank3
.
Date 26/09/2025 09:24 Designed by nparajuli
File 37212-Tank3.SRCX Checked by
Innovyze Source Control 2020.1

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

©1982-2020 Innovyze

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

30 min Winter 49.711 0.211 0.0 0.7 0.7 44.1 O K
60 min Winter 49.765 0.265 0.0 0.8 0.8 55.5 O K

120 min Winter 49.818 0.318 0.0 0.9 0.9 66.4 O K
180 min Winter 49.844 0.344 0.0 0.9 0.9 71.8 O K
240 min Winter 49.860 0.360 0.0 1.0 1.0 75.2 O K
360 min Winter 49.879 0.379 0.0 1.0 1.0 79.1 O K
480 min Winter 49.888 0.388 0.0 1.0 1.0 81.0 O K
600 min Winter 49.891 0.391 0.0 1.0 1.0 81.7 O K
720 min Winter 49.891 0.391 0.0 1.0 1.0 81.7 O K
960 min Winter 49.888 0.388 0.0 1.0 1.0 81.2 O K

1440 min Winter 49.879 0.379 0.0 1.0 1.0 79.2 O K
2160 min Winter 49.855 0.355 0.0 1.0 1.0 74.3 O K
2880 min Winter 49.829 0.329 0.0 0.9 0.9 68.9 O K
4320 min Winter 49.781 0.281 0.0 0.8 0.8 58.7 O K
5760 min Winter 49.741 0.241 0.0 0.8 0.8 50.3 O K
7200 min Winter 49.709 0.209 0.0 0.7 0.7 43.6 O K
8640 min Winter 49.683 0.183 0.0 0.7 0.7 38.1 O K

10080 min Winter 49.661 0.161 0.0 0.6 0.6 33.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 92.613 0.0 39.1 33
60 min Winter 59.033 0.0 55.5 62

120 min Winter 36.216 0.0 68.1 120
180 min Winter 26.756 0.0 75.4 180
240 min Winter 21.503 0.0 80.7 238
360 min Winter 15.799 0.0 88.7 352
480 min Winter 12.674 0.0 94.4 464
600 min Winter 10.672 0.0 98.9 572
720 min Winter 9.269 0.0 102.5 672
960 min Winter 7.414 0.0 107.4 760

1440 min Winter 5.401 0.0 111.5 1068
2160 min Winter 3.927 0.0 135.9 1516
2880 min Winter 3.128 0.0 144.1 1960
4320 min Winter 2.265 0.0 155.3 2772
5760 min Winter 1.800 0.0 167.1 3576
7200 min Winter 1.508 0.0 175.0 4392
8640 min Winter 1.305 0.0 181.5 5104

10080 min Winter 1.155 0.0 186.9 5848
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 20.800 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.097

Time
From:

(mins)
To:

Area
(ha)

0 4 0.097
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Storage is Online Cover Level (m) 51.000

Cellular Storage Structure

Invert Level (m) 49.500 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)

0.000 220.0 220.0 0.400 220.0 243.7

Orifice Outflow Control

Diameter (m) 0.028 Discharge Coefficient 0.600 Invert Level (m) 49.500
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Drainage Calculations 

• Greenfield Runoff Calculations 

• Existing Brownfield Runoff Calculations 

• Storage Calculations 
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