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1.0 Introduction
Mersey Design Group Limited have instructed Curtins Limited to produce a preliminary drainage design 

based on the principal of discharging all the surface water runoff generated by the proposed private 

residential (housing) development, on the site of the existing Home Farm in Llay near Wrexham by 

infiltration. 

2.0 Existing Site Information  
To assess the feasibility of infiltration discharge of the surface water runoff generated by the proposed 

private residential (housing) development on the site of the existing Home Farm in Llay Curtains have 

reviewed the following available existing information sources: 

2.1 Natural Resources Wales/ Environment Agency Information

A review of the information available on the Natural Resources Wales and Environment Agency 

websites for the site location identified the following geophysical information regarding the site:

 The site is shown as in Flood Zone 1, and not a risk of fluvial flooding from reservoirs on the 

Natural Resources Wales online flood map, see Figure 1 below:
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Figure 1 -  Flooding from Rivers or Sea Map 

 The site is shown as having some areas at risk of pluvial flooding on the Natural Resources Wales 

online surface water flooding map, see Figure 2 below:
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 Low Risk – 1% to 0.1% A.E.P. of surface water flooding

 Medium Risk – 3.3% to 1% A.E.P. of surface water flooding

 High Risk – > 3.3 A.E.P. of surface water Flooding
Figure 2 -  Flooding from Surface Water Map

The areas shown as at risk of surface water flooding coincide with existing ponds and depressions 

in the landscape.

 The Environment Agency groundwater map shows that site is not located over any source 

protection zone. And the BGS Aquifer maps show the site as located over a secondary A aquifer 

with a low to High vulnerability to degradation.
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2.2 Topographical Survey

The Powers and Tiltman Limited topographical survey drawings show the site generally falls from the 

northwest to the two ponds adjacent to the south-southeast boundary. With the topography appearing 

to rise beyond this boundary. See Topographical Survey drawing in Appendix A.

2.3 British Geological Survey Borehole Records

Curtins have procured British Geological Survey Borehole Records for the existing borehole records 

that are near to the proposed development. These local borehole records show the area to be underlain 

by interbedded sands, gravels and clays down to approximately 7m below ground level (bgl). Below 

these strata the records record a thickness of sand and gravel down to approximately 22m bgl. Some 

of the boreholes remained dry to base, SJ35NW4 recorded a ground water level at 24.45m bgl. Copies 

of these British Geological Survey Borehole Records are contained in Appendix B.

2.4 BRE Digest 365 Soakaway Tests

The Kane Design ‘Soakaway Results and Calculations for Proposed Development at Home Farm, Llay 

Wrexham LL12 0NE’. States 7 No. soakaway tests where undertaken in the near surface clay soil to a 

depth of 2.65m bgl. None of these soakaway tests emptied to the required 25% depth in accordance 

with BRE 365, and test pits 1,2 and 7 showed zero movement over the course of the test. Extrapolated 

results were calculated for the tests that did show some drop in water level, however these returned 

infiltration rates ranging from 8.31E-10m/s to 2.95E-10m/s. These extrapolated rates are to be expected 

for the dense clays encountered, and are way below the rates required to provide viable near surface 

infiltration discharge systems, due to the volume of storage required and the that drainage system will 

not empty quickly enough before the next potential storm event arrives over the site. The Kane Design 

‘Soakaway Results and Calculations’ report is contained in Appendix B.
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3.0 Development Proposals
The proposed development is for up to a 365no. plot, private residential (housing) development with 

associated access roads and footpaths. It is assumed that the new access roads and footpaths will be 

adopted by Wrexham Council highways under a section 38 agreement upon completion of the proposed 

development. See the Home Farm, Llay Proposed Development Plan Figure 3.

Figure 3 – Proposed Development Plan 

A full size version of this drawing is contained in Appendix A.

As can be seen from the proposed development plan, there are several public green spaces located 

throughout the development. Mersey Design Group Ltd. have stated that each housing plot will include 

a private drive. Curtins have been informed by Mersey Design Group Ltd. that there are no Welsh Water 

surface water sewers in the vicinity of the site and that the developer has been informed by Welsh 

Water that there is no possibility of discharging surface water to their drainage network.
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4.0 Stakeholder Correspondences  
As it is proposed for the new access roads on the development are to be adopted by Wrexham County 

Borough Council (WCBC) under a Highways Act:1980 - Section 38 highway adoption agreement 

between the developer and WCBC, (acting as the highway authority). Curtins have been in contact with 

WCBC highways department regarding the drainage proposals, whose officers have stated that a 

sensible and maintainable SuDS will be adopted by WCBC, as long as the following constraints/ 

conditions are met:

 A commuted sum payment is provided by the developer to cover the future maintenance of the 

adopted SuDS. The commuted sum will be agreed as part of any Section 38 highway adoption 

agreement between the developer and WCBC.

 The private and adopted highway drainage systems will need to be kept separate.

 The adopted drainage system will have to be included within the adopted highway boundary

 Any pervious paving systems will not be adopted

Copies of the correspondences received from WCBC are included in Appendix E:

Further consultation with WCBC will be undertaken as the scheme proposals develop. 

5.0 SuDS Design Philosophy 
A review of the local borehole records shows that there should be permeable soils (Sands and Gravels) 

at approximately 7m bgl, below the near surface low permeability clayey soils. And that the ground 

water table is well below these soils at circa 24m bgl. Therefore, it will be possible to collect the surface 

water runoff from the various sub-catchments within the site and convey the collected stormwater 

through a Sustainable Drainage System (SuDS)’ that will remove silt and any collected pollutants and 

provide attenuation storage, before discharge to ground by borehole soakaways or deep manhole 

soakaways that extend into the thick layer of sand a gravel permeable soils below the site. A typical 

detail of a borehole and a Manhole soakaways are included in Appendix C.

As it is unlikely that it will be commercially viable to provide a deep soakaway for each proposed 

residential plot. The runoff form several plots will be collected together and discharged to a nearest 

deep borehole soakaway. As the proposed residential development is spread-out over a large area, 

and following the best practice source control principal as closely as possible, requires that deep 

borehole soakaways are provided at convenient locations across the development. Where possible 

overflow outlets are provided.  Alternatively, the proposed Deep borehole soakaways could be replaced 

with shallower deep manhole ring soakaways that are circa 10m deep to provide a similar discharge 

rate.
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The proposed SuDS comprises the following techniques arranged in treatment trains:

 Water Butts – Rainwater Harvesting for garden irrigation.

 Back inlet gullies with integral filter screens at base of rainwater pipes (rwp’s) - settlement of 

suspended solids and screening of detritus

 Catchpit on all access chambers and manholes – settlement of suspended solids and detritus

 Permeable Paving in driveways, patios, private roads and footpaths.

 Filter Strips and Swales – to the sides of highways for treatment and conveyance of 

contaminated runoff.

 Standard road gullies with proprietary mini-interceptor (Permaceptor Units) on the outlets 

 Bio Retention areas – adjacent to highways for treatment and storage 

 Attenuation basins/ detention ponds – placed prior to discharge location and provides storage 

of collected stormwater. Depending on design basins and ponds can also provide treatment of 

contaminated stormwater. Secondly can be multifunctional providing amenity/ and leisure 

facilities and can be placed in the currently proposed green space areas.

Table 4.3 of the CIRIA C753 SuDS manual the describes the pollution hazard level for residential roofs 

as Very Low. This table also describes the pollution hazard level for the private drives and access roads 

Low, therefore the simple index pollution mitigation approach can be used. A simple index pollution 

mitigation approach calculation was undertaken using the Susdrain calculator to show that sufficient 

pollution mitigation is provided by the proposed SuDS treatment train prior to discharge to ground. A 

copy of the Susdrain simple index pollution mitigation calculation output summary for the car park SuDS 

treatment train is contained in Appendix D:

A simple index pollution mitigation approach calculation was undertaken using the Susdrain calculator 

to show that sufficient pollution mitigation is provided by the proposed SuDS treatment train prior to 

discharge to ground. A copy of the Susdrain simple index pollution mitigation calculation output 

summary for the car park SuDS treatment train is contained in Appendix C

A typical treatment train for the proposed private residential will consist of water butt on the rwp pipe 

discharging to a back inlet gully with internal filter screen at the base before discharging to the 

stormwater collection pipe-network. The stormwater collection pipe-network will include catchpit 

inspection chambers that will further settle out any silts or detritus as the stormwater passes through 

the chambers at low velocity. Where available the stormwater will be discharged to the porous subbase 

below the permeable paved drive, where the stormwater will be stored prior to controlled discharge to 

the rest of the SuDS system. The permeable paving to the drives will include a proprietary oleophilic 

treatment geotextile that will trap hydrocarbons in the will trap contaminated silts and pollutants in the 

top 130mm of the construction as the first stage of treatment train. This oxygenated environment will 
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allow naturally occurring bacteria to break down the captured hydrocarbons in to their non-polluting 

constituents and act as a self-cleansing mechanism. Where the houses are located adjacent to the 

proposed pervious shared space areas the stormwater discharges from the hose plots will be 

discharged direct into the porous sub-base storage layer below the shared space. The stormwater will 

be stored in the porous sub-base storage layer until it can flow through the sub-base into the nearest 

down slope deep soakaway structure. To control the flow of stormwater through the sloping porous 

sub-base layer regular check-dams constructed through the sub-base in conjunction with check-gate 

flow controls will be used.  Where there is sufficient open green space the controlled stormwater 

discharge from the housing plots will be collected together and piped to a local detention pond or 

attenuation basin. The stormwater will be temporarily stored in the pond or basin until it can be 

discharge to ground by the adjacent deep borehole soakaway(s).

The adopted access roads runoff will be conveyed by surface falls to adjacent vegetated filter strips 

that filter out the washed off pollutants as the runoff passes through the turf. The runoff will then either 

flow into a swale which conveys the stormwater to a nearby bio-retention area or flows directly into a 

bio-retention area. The swale will treat the stormwater by filtration and absorption as it passes over the 

turf/ vegetation on sides and flat bottom of the swale. The bio-retention area will swale will treat the 

stormwater by filtration and absorption as it filters through the engineered rootzone and be taken up by 

the trees and planning as well as providing surface storage. The stormwater will be collected from the 

formation of the bio-retention areas by a filter drain that conveys the stormwater to the adjacent 

infiltration structure.

Where there is insufficient space to provide the above SuDS features the road runoff will be collected 

by standard road gullies with proprietary mini-interceptor (Permaceptor Units) on the outlets that will 

treat the stormwater prior to discharge to a highways drain pipework that will convey the stormwater to 

the nearest highway infiltration structure.

From CIRIA C753 Table 25.1 we have chosen a conservative infiltration capacity of the soil of 5E-5m/s 

and applied a conservative factor of safety for the infiltration system of 2. Inputting these factors in to 

the Micro-Drainage Source Control design module the we have calculated that there is sufficient storage 

provided within the proposed SuDS features for each proposed sub-catchment within the development 

to store the 33%AEP storm event plus 30% for climate change at critical duration. 

For storm events producing storage volumes in excess of the 33%AEP storm event plus 30% for climate 

change at critical duration this additional stormwater will be temporarily stored on the green spaces of 

the development until it can be drained back into the SuDS system.  To aid the storage of the above 

33%AEP storm event we recommend that the proposed ground levels adjacent to the southeast 

boundary of the site be raised to c.81.00m A.O.D. to prevent stormwater flowing onto the adjacent farm 
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and direct exceedance overflows on to Gresford Road. This stormwater containment bund will be up-

to c.1.6m in height and will be less than the 2.1m height of the boundary fence.  

Exceedance routes through the development should be developed during the detailed design phase of 

the development, but in principal should be directed by land falls away from the proposed properties 

and towards the proposed access roads.

Our calculations also show that there is sufficient temporary surface storage capacity within the 

proposed green spaces of the development.

To inform the detailed design of the development we recommend that at least 6 no. Constant Head 

borehole soakaway tests, at least 4m into the target permeable sand and gravel soils below the near 

surface clay soils at a depth of circa 12m deep (dependent on the depth of the near surface clay layer 

encountered at each borehole location) in tandem with long-term (over winter) groundwater level 

monitoring, are undertaken by a competent and experienced ground investigation company. 

Should the site recorded sand and gravel infiltration rate be different from the conservative assumed 

rate used in our calculations the depth or number of soakaways can be increased/decreased to suit the 

measured rates. 
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6.0 Conclusions/Recommendations 
Upon review of the available site information and development proposals we have concluded that the 

discharge of surface water runoff by infiltration by the use of a network of several deep soakaways 

located across the proposed development site is SUDS scheme is deliverable taking account of the 

Illustrative Masterplan; as long as adequate treatment and attenuation storage is provided. The 

proposed SuDS system will negate the need for any surface water to be discharged into the public 

sewer.   

Following current best practice, the required stormwater treatment and storage can be provided by 

conventional SuDS techniques arranged into treatment trains prior to discharge by the proposed 

borehole soakaways. Curtins recommend that the proposed soakaways should be networked together 

to provide a robust drainage system.

From consultations with Wrexham County Borough Council, for the drainage for the new roads within 

the proposed development to be adopted the drainage system has been designed to meet the following 

requirements:

 The private and adopted highway drainage systems will need to be kept separate.

 The adopted drainage system will have to be included within the adopted highway boundary

 Do not include pervious paving systems

We have calculated that there is sufficient storage provided within the proposed SuDS features for each 

proposed sub-catchment within the development to store the 33%AEP storm event plus 30% for climate 

change at critical duration.

To aid the storage of the above 33%AEP storm event we recommend that the proposed ground levels 

adjacent to the southeast boundary of the site be raised to c.81.00m A.O.D. to prevent stormwater 

flowing onto the adjacent farm and direct exceedance overflows on to Gresford Road. This stormwater 

containment bund will be up-to c.1.6m in height and will be less than the 2.1m height of the boundary 

fence. 

Exceedance routes through the development should be developed during the detailed design phase of 

the development, but in principal should be directed by land falls away from the proposed properties 

and towards the proposed access roads.

Our calculations also show that there is sufficient temporary surface storage capacity within the 

proposed green spaces of the development.

To inform the detailed design of the development we recommend that at least 6 no. Constant Head 

borehole soakaway tests at least 4m into the target permeable sand and gravel soils below the near 
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surface clay soils at a depth of circa 12m deep (dependent on the depth of the near surface clay layer 

encountered at each borehole location) in tandem with long-term (over winter) groundwater level 

monitoring, are undertaken by a competent and experienced ground investigation company.

A suitable maintenance strategy should be adopted to ensure the designed SuDS is maintained and 

cleaned regularly and the routine maintenance and cleansing regime should be documented.

Therefore, if the principles set out within the previous sections of this report are 
followed and developed at detailed design stage by the design engineer, the site can 
be considered to be appropriate and at low risk of flooding.
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7.0 Appendices 
Appendix A Existing and Proposed drawings 

Appendix B Existing Available Geotechnical Information

Appendix C Preliminary Drainage Design Drawings

Appendix D Design Calculations

Appendix E Correspondences with Wrexham County Borough Council
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Appendix A Existing and Proposed drawings
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TYPICAL MANHOLE SOAKAWAY DETAIL
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1.0 Introduction                                                                       
 
 
1.1 Soakaway tests were requested by Mike Cunningham Architects at the location 

of the proposed residential development and undertaken by Kane Design / Alan 
Kane on 13 August 2015. 
This site is Greenfield farming land, approximately 450m in length, and 535m at 
the northern boundary on Straight Mile Road, tapering to 230m on the southern 
boundary.  
Site levels range from 88m - 79.5m, falling from the north-west to south / south-
east. 
The overall grade is about 1 in 84, but large tracts are relatively flat. 

 
1.2 Weather on the test day was warm and dry 
 
1.3 Test pits were partially filled with water and the time taken to empty recorded. 

 In accordance with BRE 365, the time to empty from 75% to 25% was computed, 
and from this a soil infiltration rate was calculated. 
 

1.4        This was compared with the BRE 365 criteria for the acceptance of soakaways,  
              namely: 

 The effective pit depth (depth beneath incoming pipework) must be able to  
            contain a worst-in-30 year storm, all storm durations up to 6 hours. 

 The pit must half-empty within 24 hours. 
 
 
 

 2.0 Limitations: 
 

 

Seven tests were undertaken, with each test pit filled once, and readings recorded. These 
tests give an overview of the ability of the site to soak. All measurements are 
approximate. 
 

These test results do not remove the need for a site investigation. Comments on the trial 
pit composition are visual from site, and there is no detailed analysis. 
 
For detailed design, the Highway Authority are likely to ask for tests in proposed roads at 
intervals of about 50m. They may want to be present for these tests. The full BRE 365 
testing criteria is for each test to be repeated three times. 
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 3.0 Results. 
 

                                                       
None of the tests produced results capable of meeting BRE 365 standards. It will not half-
empty within 24 hours 
Tests 1,2, and 7 showed zero movement during the duration of measurement. 
Tests 3, 4, and 5 showed very slight movement but nowhere hear the standard. 
Even this slight movement tended to peter out, and could possibly be put down to initial 
impact of the water from the bowser. 
 
Test Pit 6 encountered a land drain, as indicated in the photo. Water drained to the invert 
level of this drain, which appeared to be fully functioning, but then no further infiltration 
took place. The routes, extent and effectiveness of this or any other land drains are not 
known. 
 
The possibility had been considered that there might be some infiltration in areas known 
to contain some sand, but this did not transpire. Clay / silt / loam was present at depth 
and none of the seven infiltration tests even came close to being successful. 
 
Note the presence of a manhole adjacent to test pit 5, and included in the photographs.  
This was dry and possibly damaged, and is assumed to be some sort of land drain 
collector. However, it was not taking any of the flow into test pit 6. 
 
 
4.0 Comments from the land owner. 
 

There is an unlocated 150mm drain from the existing farm, crossing through the centre of 
the site in a west-east direction. 
There is also a foul sewer from the farm draining north along Gresford Road, but not 
impinging on the actual site. 
There has been flooding into the low south-east of the site in the past, from Gresford 
Road. Apparently a localised land drainage system was installed to cater for this. 
 
The above information is unconfirmed. 
 
 
5.0    Summary 
 
 
None of the seven test pits worked to BRE 365 standards. 
On the basis of this, the soakaways tested will not work for this site. 
There remains the possibility that deeper soakaways will encounter more receptive 
conditions, and acceptable infiltration rates.  
The alternative is to take an agreed discharge to the Welsh Water public sewer network.  
The standard design is to match the permissible discharge to current green-field run-off, 
and attenuate / store the remainder on site by oversize pipes and / or a storage pond. 
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For locations see drawing 1266-100

SOAKAWAY REFERENCE : TEST PIT 1

Test details

Date Thur 13 August 2015

Weather: Hot sunny

TIME DEPTH OF WATER IN PIT( mm)

START 10.00am 1.10 1550 PIT SIZE (m)

10.26am 1.10 1550 Length 2.9

11.21am 1.10 1550 Width 1.2

12.03pm 1.10 1550 Average Depth 2.65  

12.53pm 1.10 1550

14.32pm 1.10 1550                              PIT AREA (m2) = 3.48

END 15.32pm 1.10 1550 Visual Site Inspection: 0-400mm Topsoil

Approx depths. 400-bottom Clay

Slight foul smell. Cracked land drain visible

ACTUAL INTERPOLATED

CALCULATED: TIME (mins) TIME DEPTH (mm)

TOTAL TIME 332 minutes V25 25%

V75 75%

TIME TO FALL FROM 75% to 25% ( mins) 0

CALCULATION:

INFILTRATION RATE  =   f   = V = Effective Storage Volume between 75% and 25% full

T= Time taken to drain above   X    AP

where AP = 50% internal surface area, including base:

= 14.35 m2

CALCULATED

FROM ABOVE V (V75-V25) CALCULATED

SOAKAWAY PIT AREA Depth 25% Depth 75%  x PIT AREA T AP      f  (Infiltration rate)

m2 mm mm m3 minutes m2

1 3.48 0.00 0.00 0.000 0.00 14.35 m3/second

SOAKAWAY DID NOT DRAIN

13 August 2015

DEPTH 

TO 

WATER(m

)
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For locations see drawing 1266-100

SOAKAWAY REFERENCE : TEST PIT 2

Test details

Date Thur 13 August 2015

Weather: Hot sunny

TIME DEPTH OF WATER IN PIT( mm)

START 10.12am 0.90 1600 PIT SIZE (m)

10.40am 0.90 1600 Length 2.3

11.26am 0.90 1600 Width 1.2

12.06pm 0.90 1600 Average Depth 2.50  

12.58pm 0.90 1600

14.37pm 0.90 1600                              PIT AREA (m2) = 2.76

END 15.37pm 0.90 1600 Visual Site Inspection: 0-600mm Topsoil

Approx depths. 600-bottom Sand/silt/clay

(Loam)

ACTUAL INTERPOLATED

CALCULATED: TIME (mins) TIME DEPTH (mm)

TOTAL TIME 325 minutes V25 25%

V75 75%

TIME TO FALL FROM 75% to 25% ( mins) 0

CALCULATION:

INFILTRATION RATE  =   f   = V = Effective Storage Volume between 75% and 25% full

T= Time taken to drain above   X    AP

where AP = 50% internal surface area, including base:

= 11.51 m2

CALCULATED

FROM ABOVE V (V75-V25) CALCULATED

SOAKAWAY PIT AREA Depth 25% Depth 75%  x PIT AREA T AP      f  (Infiltration rate)

m2 mm mm m3 minutes m2

1 2.76 0.00 0.00 0.000 0.00 11.51 m3/second

SOAKAWAY DID NOT DRAIN

13 August 2015

DEPTH 

TO 

WATER(m

)
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For locations see drawing 1266-100

SOAKAWAY REFERENCE : TEST PIT 3

Test details

Date Thur 13 August 2015

Weather: Hot sunny

TIME DEPTH OF WATER IN PIT( mm)

START 10.50am 0.90 1750 PIT SIZE (m)

11.27am 0.96 1690 Length 2.5

12.10am 0.98 1670 Width 1.2

13.01pm 0.98 1670 Average Depth 2.65  

14.45am 0.98 1670

END 15.39pm 0.98 1670                              PIT AREA (m2) = 3.00

Visual Site Inspection: 0-300mm Topsoil

Approx depths. 300-bottom Sand becoming silt

ACTUAL INTERPOLATED

CALCULATED: TIME (mins) TIME DEPTH (mm)

TOTAL TIME 289 minutes V25 25% 72.25 12.02pm 0.98

V75 75% 216.75 14.27pm 0.98

TIME TO FALL FROM 75% to 25% ( mins) 144.5 0.00

CALCULATION:

INFILTRATION RATE  =   f   = V = Effective Storage Volume between 75% and 25% full

T= Time taken to drain above   X    AP

where AP = 50% internal surface area, including base:

= 12.81 m2

CALCULATED

FROM ABOVE V (V75-V25) CALCULATED

SOAKAWAY PIT AREA Depth 25% Depth 75%  x PIT AREA T AP      f  (Infiltration rate)

m2 mm mm m3 minutes m2

1 3.00 0.98 0.98 0.000 144.50 12.81 m3/second

SOAKAWAY DID NOT DRAIN

13 August 2015

DEPTH 

TO 

WATER(m

)
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SOAKAWAY REFERENCE : TEST PIT 4

Test details

Date Thur 13 August 2015

Weather: Hot sunny

TIME DEPTH OF WATER IN PIT( mm)

START 11.05am 0.90 1850 PIT SIZE (m)

11.15am 1.20 1550 Length 2.7

11.32am 1.20 1550 Width 1.2

12.14pm 1.20 1550 Average Depth 2.75  

13.05pm 1.20 1550

14.53pm 1.25 1500                              PIT AREA (m2) = 3.18

END 15.43pm 1.13 1620 Collapse in? Visual Site Inspection: 0-600mm Grey clay

Approx depths. 600-bottom Dense Clay

1.16

158

0.0394304 ACTUAL INTERPOLATED

CALCULATED: TIME (mins) TIME DEPTH (mm)

TOTAL TIME 278 minutes V25 25% 69.5 12.25pm 1.20

V75 75% 208.5 14.34pm 1.23

End result used

TIME TO FALL FROM 75% to 25% ( mins) 139 0.03

CALCULATION:

INFILTRATION RATE  =   f   = V = Effective Storage Volume between 75% and 25% full

T= Time taken to drain above   X    AP

where AP = 50% internal surface area, including base:

= 13.77 m2

CALCULATED

FROM ABOVE V (V75-V25) CALCULATED

SOAKAWAY PIT AREA Depth 25% Depth 75%  x PIT AREA T AP      f  (Infiltration rate)

m2 mm mm m3 minutes m2

1 3.18 1.20 1.23 -0.00010 139.00 13.77 -8.31E-10 m3/second

SOAKAWAY DID NOT DRAIN

13 August 2015

DEPTH 

TO 

WATER(m

)
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SOAKAWAY REFERENCE : TEST PIT 5

Test details

Date Thur 13 August 2015

Weather: Hot sunny

TIME DEPTH OF WATER IN PIT( mm)

START 11.38am 0.50 2500 PIT SIZE (m)

12.16pm 0.60 2050 Length 2.9

13.07pm 0.60 2050 Width 1.2

END 15.47pm 0.63 2020 Average Depth 3.00  

                             PIT AREA (m2) = 3.48

Visual Site Inspection: 0-500mm Topsoil

Approx depths. 500-bottom Black Clay / Mud

Foul smell

ACTUAL INTERPOLATED

CALCULATED: TIME (mins) TIME DEPTH (mm)

TOTAL TIME 249 minutes V25 25% 62.25 12.41pm 0.60

V75 75% 186.75 14.45pm 0.61

TIME TO FALL FROM 75% to 25% ( mins) 124.5 0.01

CALCULATION:

INFILTRATION RATE  =   f   = V = Effective Storage Volume between 75% and 25% full

T= Time taken to drain above   X    AP

where AP = 50% internal surface area, including base:

= 15.78 m2

CALCULATED

FROM ABOVE V (V75-V25) CALCULATED

SOAKAWAY PIT AREA Depth 25% Depth 75%  x PIT AREA T AP      f  (Infiltration rate)

m2 mm mm m3 minutes m2

1 3.48 0.60 0.61 -0.00003 124.50 15.78 -2.95E-10 m3/second

SOAKAWAY DID NOT DRAIN

13 August 2015

DEPTH 

TO 

WATER(m

)
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SOAKAWAY REFERENCE : TEST PIT 6

Test details

Date Thur 13 August 2015

Weather: Hot sunny

TIME DEPTH OF WATER IN PIT( mm)

START 15.00pm 0.48 2220 PIT SIZE (m)

15.15pm 0.80 1900 Length 2.9

15.51pm 0.80 1900 Width 1.2

Average Depth 2.70  

Water falling to land drain depth (800mm)

Then flowing away                              PIT AREA (m2) = 3.48

Visual Site Inspection: 0-300mm Topsoil

Approx depths. 300-bottom Clay

Several land drains ( see photo)

ACTUAL INTERPOLATED

CALCULATED: TIME (mins) TIME DEPTH (mm)

TOTAL TIME minutes V25 25%

V75 75%

TIME TO FALL FROM 75% to 25% ( mins) 0

CALCULATION:

INFILTRATION RATE  =   f   = V = Effective Storage Volume between 75% and 25% full

T= Time taken to drain above   X    AP

where AP = 50% internal surface area, including base:

= 14.55 m2

CALCULATED

FROM ABOVE V (V75-V25) CALCULATED

SOAKAWAY PIT AREA Depth 25% Depth 75%  x PIT AREA T AP      f  (Infiltration rate)

m2 mm mm m3 minutes m2

1 3.48 0.00 0.00 0.000 0.00 14.55 m3/second

SOAKAWAY DID NOT DRAIN

13 August 2015

DEPTH 

TO 

WATER(m

)
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SOAKAWAY REFERENCE : TEST PIT 7

Test details

Date Thur 13 August 2015

Weather: Hot sunny

TIME DEPTH OF WATER IN PIT( mm)

START 12.44pm 0.68 1820 PIT SIZE (m)

END 16.03pm 0.68 1820 Length 2.5

Width 1.2

Average Depth 2.50  

                             PIT AREA (m2) = 2.94

Visual Site Inspection: 0-300mm Topsoil

Approx depths. 300-bottom Dry clay, then wet

ACTUAL INTERPOLATED

CALCULATED: TIME (mins) TIME DEPTH (mm)

TOTAL TIME 199 minutes V25 25%

V75 75%

TIME TO FALL FROM 75% to 25% ( mins) 0

CALCULATION:

INFILTRATION RATE  =   f   = V = Effective Storage Volume between 75% and 25% full

T= Time taken to drain above   X    AP

where AP = 50% internal surface area, including base:

= 12.07 m2

CALCULATED

FROM ABOVE V (V75-V25) CALCULATED

SOAKAWAY PIT AREA Depth 25% Depth 75%  x PIT AREA T AP      f  (Infiltration rate)

m2 mm mm m3 minutes m2

1 2.94 0.00 0.00 0.000 0.00 12.07 m3/second

SOAKAWAY DID NOT DRAIN

13 August 2015

DEPTH 

TO 

WATER(m

)
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Appendix C Preliminary Drainage Design Drawings
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General Notes

1.1. This drawing is to be read in conjunction with all relevant Architects' and Engineers' drawings
and specifications. All materials and workmanship are to comply with the Contract Specifications,
National / EU Codes of Practice as well as Local Authority requirements where applicable.

1.2. Please do not scale this drawing. All dimensions are in millimetres unless noted otherwise. All
details and dimensions, particularly those relating to existing structure, are to be checked or verified
onsite by the Contractor / Subcontractor prior to commencement of construction / fabrication. Any
discrepancies are to be reported to the Engineer and / or Architect.

1.3. For final setting out information such as grid line to wall alignment please refer to the
Architects' drawings.

1.4. Routing of all mechanical and electrical services should be as defined by the M&E Engineer
and Architect. All horizontal and vertical penetrations / openings in new and existing structure must be
agreed with the Structural Engineer before construction.

1.5. The contractor must not undermine or compromise the integrity of any existing substructure or
superstructure. The Contractor is responsible for all temporary works design (unless noted otherwise)
but should consult the Structural Engineer with any sequence or overall building stability queries.

Drainage Notes:

D.1. Prior to commencement of the works the contractor shall:

a) Confirm the location and level of the proposed drainage outfalls and report any

discrepancies to the engineer.

b) Carry out an internal survey of the outfall chambers and provide detailed

dimensioned sketches of each for the engineers consideration.

2. No deviation from the details shown on this drawing shall be allowed unless prior

written consent has been obtained.All drainage is to be in accordance with BN EN

752-4 - code of practice for building drainage.

D.1. Cover levels shown are approximate and shall be adjusted on site by the

contractor to suit final levels. the contractor shall provide written confirmation of the

finished cover and invert levels of all manholes.

D.2. Manhole and rodding eye covers and frames shall comply with the relevant

provisions of BS EN124 Part 1.

D.3. At the conclusion of the works, the contractor shall provide a marked up

drawing to record any as built variations not shown on the drawings.

D.4. RWP's to feed into a trapped back inlet gully when discharging into a combined

system.

NOTES:

This drawing is the copyright of Curtins Consulting Ltd
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Appendix D Design Calculations



Project Number: B061751.000
Project Name: Home Farm Housing Devlopement, Llay.
Elemant 30yr Storm

Storage Volumes Provided

Sub-Catchment Required Storage Actual Storage Tank Tank/Conduit Dimensions
Description Per Sub-Catchment Per Sub-Catchment Ref. Length Width Depth Void Raito Slope

(cu.m) (cu.m) (m) (m) (m) % Factor
(Items in Italics = Areas) or No bays

West Corner Green 24.30 24.84 PP1 69.000 3.000 0.400 30% 1.000
NW Green Buffer 21.20 11.88 PPD 5.500 3.000 0.300 30% 8.000
NW Green Space 78.60 37.13 PPD 5.500 3.000 0.300 30% 25.000

49.50 PP2 100.000 5.500 0.300 30% 1.000
NE Green Buffer 21.20 22.28 PPD 5.500 3.000 0.300 30% 15.000
NE Green Space 78.60 13.37 PPD 5.500 3.000 0.300 30% 9.000

62.70 PP3 76.000 5.500 0.500 30% 1.000
NE Cul-De-Sac 64.50 28.22 PPD 5.500 3.000 0.300 30% 19.000

37.13 PP4 45.000 5.500 0.500 30% 1.000
W Shared Space 31.80 17.82 PPD 5.500 3.000 0.300 30% 12.000

22.28 PP5 45.000 5.500 0.300 30% 1.000
Verge N of Home Farm 15.90 12.38 PPD 5.500 3.000 0.500 30% 5.000
Green Space N of Home Farm 15.30 14.85 PPD 5.500 3.000 0.500 30% 6.000
Shared Space E of Home Farm 78.60 22.28 PPD 5.500 3.000 0.300 30% 15.000

54.72 PP6 76.000 6.000 0.400 30% 1.000
N Shared Space 58.80 13.37 PPD 5.500 3.000 0.300 30% 9.000

48.60 PP7 108.000 5.000 0.300 30% 1.000
E Cul-De-Sac 82.20 19.80 PPD 5.500 3.000 0.400 30% 10.000

61.05 PP8 74.000 5.500 0.500 30% 1.000
E Dead End 23.20 7.43 PPD 5.500 3.000 0.300 30% 5.000

18.32 PP8 37.000 5.500 0.300 30% 1.000
Village Green Central Catchment 291.90 87.62 PD 5.500 3.000 0.300 30% 59.000

213.00 CPond 426.000 1.000 0.500 100% 1.000
West Enterance Verge 16.90 5.94 PD 5.500 3.000 0.300 30% 4.000

10.20 SS 25.500 1.000 0.400 100% 1.000
SW Green Space 52.50 13.37 PPD 5.500 3.000 0.300 30% 9.000

49.50 PP9 100.000 5.500 0.300 30% 1.000
SW Shared Space 28.10 10.40 PPD 5.500 3.000 0.300 30% 7.000

26.73 PP10 54.000 5.500 0.300 30% 1.000
SW Shared Space 121.20 25.25 PPD 5.500 3.000 0.300 30% 17.000

46.17 PP11 57.000 9.000 0.300 30% 1.000
52.50 SWPond 350.000 1.000 0.150 100% 1.000

SE Cul-De-Sac 25.20 8.91 PPD 5.500 3.000 0.300 30% 6.000
25.92 PP12 32.000 9.000 0.300 30% 1.000

SE Dead End 25.60 4.46 PPD 5.500 3.000 0.300 30% 3.000
31.59 PP13 39.000 9.000 0.300 30% 1.000

SW Pond 36.20 23.76 PPD 5.500 3.000 0.300 30% 16.000
17.50 SWPond 350.000 1.000 0.050 100% 1.000

Totals 1191.80 1252.69

Note Required Storage Per Sub-catchment from Micro drinage 
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File E Cul-de-Sac-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 1465 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 82.610 24.010 0.3 13.2 FLOOD
30 min Summer 82.615 24.015 0.3 17.7 FLOOD
60 min Summer 82.620 24.020 0.3 22.5 FLOOD

120 min Summer 82.625 24.025 0.3 27.5 FLOOD
180 min Summer 82.627 24.027 0.3 30.3 FLOOD
240 min Summer 82.629 24.029 0.3 32.2 FLOOD
360 min Summer 82.632 24.032 0.3 34.6 FLOOD
480 min Summer 82.633 24.033 0.3 36.0 FLOOD
600 min Summer 82.634 24.034 0.3 36.8 FLOOD
720 min Summer 82.634 24.034 0.3 37.3 FLOOD
960 min Summer 82.634 24.034 0.3 37.5 FLOOD

1440 min Summer 82.633 24.033 0.3 36.4 FLOOD
2160 min Summer 82.632 24.032 0.3 34.9 FLOOD
2880 min Summer 82.631 24.031 0.3 33.6 FLOOD
4320 min Summer 82.628 24.028 0.3 30.9 FLOOD
5760 min Summer 82.625 24.025 0.3 28.0 FLOOD
7200 min Summer 82.622 24.022 0.3 25.2 FLOOD
8640 min Summer 82.619 24.019 0.3 22.4 FLOOD

10080 min Summer 82.617 24.017 0.3 19.8 FLOOD
15 min Winter 82.612 24.012 0.3 14.9 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 10.3 26
30 min Summer 55.879 14.7 41
60 min Summer 35.949 19.5 70

120 min Summer 22.481 24.5 130
180 min Summer 16.899 27.4 188
240 min Summer 13.734 29.2 248
360 min Summer 10.201 31.6 366
480 min Summer 8.260 33.0 486
600 min Summer 7.008 33.8 604
720 min Summer 6.125 34.3 724
960 min Summer 4.949 34.5 962

1440 min Summer 3.659 33.4 1266
2160 min Summer 2.701 32.0 1648
2880 min Summer 2.176 30.6 2044
4320 min Summer 1.602 27.9 2860
5760 min Summer 1.288 25.0 3688
7200 min Summer 1.088 22.2 4472
8640 min Summer 0.947 19.4 5272

10080 min Summer 0.843 16.8 6048
15 min Winter 83.344 11.9 26
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Date 21/10/2016 16:30 Designed by pennington_p

File E Cul-de-Sac-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 82.617 24.017 0.3 19.9 FLOOD
60 min Winter 82.622 24.022 0.3 25.3 FLOOD

120 min Winter 82.628 24.028 0.3 31.1 FLOOD
180 min Winter 82.631 24.031 0.3 34.4 FLOOD
240 min Winter 82.634 24.034 0.3 36.6 FLOOD
360 min Winter 82.637 24.037 0.3 39.5 FLOOD
480 min Winter 82.638 24.038 0.3 41.4 FLOOD
600 min Winter 82.640 24.040 0.3 42.6 FLOOD
720 min Winter 82.640 24.040 0.3 43.4 FLOOD
960 min Winter 82.641 24.041 0.3 44.1 FLOOD

1440 min Winter 82.641 24.041 0.3 43.8 FLOOD
2160 min Winter 82.638 24.038 0.3 41.3 FLOOD
2880 min Winter 82.637 24.037 0.3 39.5 FLOOD
4320 min Winter 82.632 24.032 0.3 35.3 FLOOD
5760 min Winter 82.628 24.028 0.3 30.7 FLOOD
7200 min Winter 82.623 24.023 0.3 26.2 FLOOD
8640 min Winter 82.619 24.019 0.3 21.9 FLOOD

10080 min Winter 82.615 24.015 0.3 17.9 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 16.9 41
60 min Winter 35.949 22.3 70

120 min Winter 22.481 28.1 128
180 min Winter 16.899 31.4 186
240 min Winter 13.734 33.6 244
360 min Winter 10.201 36.5 360
480 min Winter 8.260 38.4 478
600 min Winter 7.008 39.6 594
720 min Winter 6.125 40.4 708
960 min Winter 4.949 41.1 936

1440 min Winter 3.659 40.8 1374
2160 min Winter 2.701 38.3 1768
2880 min Winter 2.176 36.5 2200
4320 min Winter 1.602 32.3 3120
5760 min Winter 1.288 27.8 3992
7200 min Winter 1.088 23.2 4832
8640 min Winter 0.947 18.9 5624

10080 min Winter 0.843 14.9 6448
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Date 21/10/2016 16:30 Designed by pennington_p

File E Cul-de-Sac-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.087

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.029 4 8 0.029 8 12 0.029
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Date 21/10/2016 16:30 Designed by pennington_p

File E Cul-de-Sac-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 82.600

Deep Bore Soakaway Structure

Chamber Invert Level (m) 80.600 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:20 Designed by pennington_p

File E Dead End-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 488 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 83.203 24.003 0.3 5.6 FLOOD
30 min Summer 83.204 24.004 0.3 7.5 FLOOD
60 min Summer 83.206 24.006 0.3 9.3 FLOOD

120 min Summer 83.208 24.008 0.3 11.1 FLOOD
180 min Summer 83.209 24.009 0.3 11.9 FLOOD
240 min Summer 83.209 24.009 0.3 12.2 FLOOD
360 min Summer 83.209 24.009 0.3 12.4 FLOOD
480 min Summer 83.209 24.009 0.3 12.2 FLOOD
600 min Summer 83.209 24.009 0.3 12.0 FLOOD
720 min Summer 83.209 24.009 0.3 11.8 FLOOD
960 min Summer 83.208 24.008 0.3 11.4 FLOOD

1440 min Summer 83.208 24.008 0.3 10.5 FLOOD
2160 min Summer 83.206 24.006 0.3 9.2 FLOOD
2880 min Summer 83.205 24.005 0.3 7.8 FLOOD
4320 min Summer 83.202 24.002 0.3 5.4 FLOOD
5760 min Summer 83.200 24.000 0.3 3.4 FLOOD
7200 min Summer 82.375 23.175 0.3 2.0 O K
8640 min Summer 81.553 22.353 0.3 1.1 O K

10080 min Summer 78.193 18.993 0.3 0.6 O K
15 min Winter 83.203 24.003 0.3 6.3 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 2.7 26
30 min Summer 55.879 4.5 40
60 min Summer 35.949 6.4 68

120 min Summer 22.481 8.1 126
180 min Summer 16.899 8.9 186
240 min Summer 13.734 9.3 244
360 min Summer 10.201 9.4 360
480 min Summer 8.260 9.2 424
600 min Summer 7.008 9.0 486
720 min Summer 6.125 8.8 550
960 min Summer 4.949 8.4 682

1440 min Summer 3.659 7.6 958
2160 min Summer 2.701 6.2 1364
2880 min Summer 2.176 4.9 1760
4320 min Summer 1.602 2.4 2512
5760 min Summer 1.288 0.5 3224
7200 min Summer 1.088 0.0 3888
8640 min Summer 0.947 0.0 4504

10080 min Summer 0.843 0.0 5144
15 min Winter 83.344 3.4 26
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Date 21/10/2016 16:20 Designed by pennington_p

File E Dead End-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 83.205 24.005 0.3 8.4 FLOOD
60 min Winter 83.208 24.008 0.3 10.6 FLOOD

120 min Winter 83.210 24.010 0.3 12.6 FLOOD
180 min Winter 83.211 24.011 0.3 13.6 FLOOD
240 min Winter 83.211 24.011 0.3 14.2 FLOOD
360 min Winter 83.212 24.012 0.3 14.6 FLOOD
480 min Winter 83.212 24.012 0.3 14.5 FLOOD
600 min Winter 83.211 24.011 0.3 14.2 FLOOD
720 min Winter 83.211 24.011 0.3 13.9 FLOOD
960 min Winter 83.210 24.010 0.3 13.3 FLOOD

1440 min Winter 83.209 24.009 0.3 12.0 FLOOD
2160 min Winter 83.207 24.007 0.3 9.8 FLOOD
2880 min Winter 83.205 24.005 0.3 7.7 FLOOD
4320 min Winter 83.201 24.001 0.3 4.0 FLOOD
5760 min Winter 81.848 22.648 0.3 1.4 O K
7200 min Winter 74.672 15.472 0.2 0.5 O K
8640 min Winter 72.672 13.472 0.2 0.4 O K

10080 min Winter 71.185 11.985 0.2 0.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 5.5 40
60 min Winter 35.949 7.6 68

120 min Winter 22.481 9.7 126
180 min Winter 16.899 10.7 182
240 min Winter 13.734 11.2 240
360 min Winter 10.201 11.6 352
480 min Winter 8.260 11.5 462
600 min Winter 7.008 11.3 564
720 min Winter 6.125 10.9 590
960 min Winter 4.949 10.4 738

1440 min Winter 3.659 9.0 1044
2160 min Winter 2.701 6.9 1476
2880 min Winter 2.176 4.7 1884
4320 min Winter 1.602 1.0 2636
5760 min Winter 1.288 0.0 3232
7200 min Winter 1.088 0.0 3672
8640 min Winter 0.947 0.0 4400

10080 min Winter 0.843 0.0 5136
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Date 21/10/2016 16:20 Designed by pennington_p

File E Dead End-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.038

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.013 4 8 0.013 8 12 0.013
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Date 21/10/2016 16:20 Designed by pennington_p

File E Dead End-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 83.200

Deep Bore Soakaway Structure

Chamber Invert Level (m) 81.200 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:20 Designed by pennington_p

File E Green Space-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 702 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 81.005 24.005 0.3 7.5 FLOOD
30 min Summer 81.007 24.007 0.3 10.0 FLOOD
60 min Summer 81.010 24.010 0.3 12.5 FLOOD

120 min Summer 81.012 24.012 0.3 15.1 FLOOD
180 min Summer 81.013 24.013 0.3 16.4 FLOOD
240 min Summer 81.014 24.014 0.3 17.1 FLOOD
360 min Summer 81.015 24.015 0.3 17.7 FLOOD
480 min Summer 81.015 24.015 0.3 17.8 FLOOD
600 min Summer 81.015 24.015 0.3 17.7 FLOOD
720 min Summer 81.014 24.014 0.3 17.5 FLOOD
960 min Summer 81.014 24.014 0.3 17.0 FLOOD

1440 min Summer 81.013 24.013 0.3 16.2 FLOOD
2160 min Summer 81.012 24.012 0.3 14.9 FLOOD
2880 min Summer 81.011 24.011 0.3 13.5 FLOOD
4320 min Summer 81.008 24.008 0.3 10.7 FLOOD
5760 min Summer 81.005 24.005 0.3 8.2 FLOOD
7200 min Summer 81.003 24.003 0.3 6.1 FLOOD
8640 min Summer 81.001 24.001 0.3 4.3 FLOOD

10080 min Summer 80.972 23.972 0.3 2.9 Flood Risk
15 min Winter 81.005 24.005 0.3 8.4 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 4.5 26
30 min Summer 55.879 7.0 40
60 min Summer 35.949 9.6 70

120 min Summer 22.481 12.1 128
180 min Summer 16.899 13.4 186
240 min Summer 13.734 14.1 246
360 min Summer 10.201 14.8 364
480 min Summer 8.260 14.9 482
600 min Summer 7.008 14.7 576
720 min Summer 6.125 14.5 626
960 min Summer 4.949 14.0 752

1440 min Summer 3.659 13.2 1014
2160 min Summer 2.701 11.9 1428
2880 min Summer 2.176 10.5 1828
4320 min Summer 1.602 7.8 2636
5760 min Summer 1.288 5.3 3392
7200 min Summer 1.088 3.1 4104
8640 min Summer 0.947 1.4 4760

10080 min Summer 0.843 0.0 5448
15 min Winter 83.344 5.5 26



Curtins Consulting Ltd Page 2

.

.

.

Date 21/10/2016 16:20 Designed by pennington_p

File E Green Space-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 81.008 24.008 0.3 11.2 FLOOD
60 min Winter 81.011 24.011 0.3 14.2 FLOOD

120 min Winter 81.014 24.014 0.3 17.1 FLOOD
180 min Winter 81.016 24.016 0.3 18.7 FLOOD
240 min Winter 81.017 24.017 0.3 19.7 FLOOD
360 min Winter 81.018 24.018 0.3 20.6 FLOOD
480 min Winter 81.018 24.018 0.3 21.0 FLOOD
600 min Winter 81.018 24.018 0.3 21.0 FLOOD
720 min Winter 81.018 24.018 0.3 20.9 FLOOD
960 min Winter 81.017 24.017 0.3 20.1 FLOOD

1440 min Winter 81.016 24.016 0.3 18.9 FLOOD
2160 min Winter 81.014 24.014 0.3 16.9 FLOOD
2880 min Winter 81.012 24.012 0.3 14.7 FLOOD
4320 min Winter 81.007 24.007 0.3 10.3 FLOOD
5760 min Winter 81.004 24.004 0.3 6.6 FLOOD
7200 min Winter 81.001 24.001 0.3 3.5 FLOOD
8640 min Winter 79.608 22.608 0.3 1.4 O K

10080 min Winter 72.786 15.786 0.2 0.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 8.3 40
60 min Winter 35.949 11.2 68

120 min Winter 22.481 14.2 126
180 min Winter 16.899 15.7 184
240 min Winter 13.734 16.7 242
360 min Winter 10.201 17.6 356
480 min Winter 8.260 18.0 470
600 min Winter 7.008 18.1 580
720 min Winter 6.125 17.9 688
960 min Winter 4.949 17.1 876

1440 min Winter 3.659 16.0 1098
2160 min Winter 2.701 13.9 1560
2880 min Winter 2.176 11.7 1992
4320 min Winter 1.602 7.4 2812
5760 min Winter 1.288 3.6 3568
7200 min Winter 1.088 0.6 4192
8640 min Winter 0.947 0.0 4760

10080 min Winter 0.843 0.0 5136
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Date 21/10/2016 16:20 Designed by pennington_p

File E Green Space-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.050

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.017 4 8 0.017 8 12 0.017
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Date 21/10/2016 16:20 Designed by pennington_p

File E Green Space-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 81.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 79.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:06 Designed by pennington_p

File Green Space N of Home F... Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 617 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 85.504 24.004 0.3 6.7 FLOOD
30 min Summer 85.506 24.006 0.3 8.9 FLOOD
60 min Summer 85.508 24.008 0.3 11.2 FLOOD

120 min Summer 85.510 24.010 0.3 13.4 FLOOD
180 min Summer 85.512 24.012 0.3 14.5 FLOOD
240 min Summer 85.512 24.012 0.3 15.1 FLOOD
360 min Summer 85.513 24.013 0.3 15.5 FLOOD
480 min Summer 85.512 24.012 0.3 15.4 FLOOD
600 min Summer 85.512 24.012 0.3 15.2 FLOOD
720 min Summer 85.512 24.012 0.3 15.0 FLOOD
960 min Summer 85.512 24.012 0.3 14.6 FLOOD

1440 min Summer 85.511 24.011 0.3 13.8 FLOOD
2160 min Summer 85.509 24.009 0.3 12.4 FLOOD
2880 min Summer 85.508 24.008 0.3 11.1 FLOOD
4320 min Summer 85.505 24.005 0.3 8.4 FLOOD
5760 min Summer 85.503 24.003 0.3 6.1 FLOOD
7200 min Summer 85.501 24.001 0.3 4.2 FLOOD
8640 min Summer 85.290 23.790 0.3 2.7 Flood Risk

10080 min Summer 84.340 22.840 0.3 1.6 O K
15 min Winter 85.505 24.005 0.3 7.5 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 3.7 27
30 min Summer 55.879 5.9 41
60 min Summer 35.949 8.2 70

120 min Summer 22.481 10.4 128
180 min Summer 16.899 11.5 188
240 min Summer 13.734 12.1 246
360 min Summer 10.201 12.5 364
480 min Summer 8.260 12.5 480
600 min Summer 7.008 12.3 534
720 min Summer 6.125 12.1 600
960 min Summer 4.949 11.6 724

1440 min Summer 3.659 10.8 990
2160 min Summer 2.701 9.5 1396
2880 min Summer 2.176 8.1 1800
4320 min Summer 1.602 5.4 2596
5760 min Summer 1.288 3.1 3304
7200 min Summer 1.088 1.2 4032
8640 min Summer 0.947 0.0 4680

10080 min Summer 0.843 0.0 5344
15 min Winter 83.344 4.6 27
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Date 21/10/2016 16:06 Designed by pennington_p

File Green Space N of Home F... Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 85.507 24.007 0.3 10.0 FLOOD
60 min Winter 85.510 24.010 0.3 12.7 FLOOD

120 min Winter 85.512 24.012 0.3 15.2 FLOOD
180 min Winter 85.514 24.014 0.3 16.6 FLOOD
240 min Winter 85.514 24.014 0.3 17.4 FLOOD
360 min Winter 85.515 24.015 0.3 18.1 FLOOD
480 min Winter 85.515 24.015 0.3 18.3 FLOOD
600 min Winter 85.515 24.015 0.3 18.2 FLOOD
720 min Winter 85.515 24.015 0.3 17.9 FLOOD
960 min Winter 85.514 24.014 0.3 17.2 FLOOD

1440 min Winter 85.513 24.013 0.3 16.0 FLOOD
2160 min Winter 85.511 24.011 0.3 13.9 FLOOD
2880 min Winter 85.509 24.009 0.3 11.7 FLOOD
4320 min Winter 85.505 24.005 0.3 7.5 FLOOD
5760 min Winter 85.501 24.001 0.3 4.1 FLOOD
7200 min Winter 84.347 22.847 0.3 1.6 O K
8640 min Winter 77.564 16.064 0.3 0.5 O K

10080 min Winter 75.764 14.264 0.2 0.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 7.1 41
60 min Winter 35.949 9.7 70

120 min Winter 22.481 12.3 126
180 min Winter 16.899 13.6 184
240 min Winter 13.734 14.4 242
360 min Winter 10.201 15.1 356
480 min Winter 8.260 15.3 468
600 min Winter 7.008 15.2 578
720 min Winter 6.125 14.9 678
960 min Winter 4.949 14.2 774

1440 min Winter 3.659 13.0 1078
2160 min Winter 2.701 10.9 1536
2880 min Winter 2.176 8.7 1964
4320 min Winter 1.602 4.6 2744
5760 min Winter 1.288 1.2 3456
7200 min Winter 1.088 0.0 4040
8640 min Winter 0.947 0.0 4328

10080 min Winter 0.843 0.0 5064
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Date 21/10/2016 16:06 Designed by pennington_p

File Green Space N of Home F... Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

Volume in Pipe Network (m³) 1 Dia of Outfall Pipe (m) 0.2
Slope of Outfall Pipe (1:X) 175 Roughness of Outfall Pipe (mm) 0.600

Time Area Diagram

Total Area (ha) 0.045

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.015 4 8 0.015 8 12 0.015
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Date 21/10/2016 16:06 Designed by pennington_p

File Green Space N of Home F... Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 85.500

Deep Bore Soakaway Structure

Chamber Invert Level (m) 83.500 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:05 Designed by pennington_p

File N Shared Space-3BHs.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 758 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 84.005 24.005 0.3 7.7 FLOOD
30 min Summer 84.007 24.007 0.3 10.4 FLOOD
60 min Summer 84.010 24.010 0.3 13.2 FLOOD

120 min Summer 84.013 24.013 0.3 16.0 FLOOD
180 min Summer 84.014 24.014 0.3 17.4 FLOOD
240 min Summer 84.015 24.015 0.3 18.2 FLOOD
360 min Summer 84.016 24.016 0.3 19.0 FLOOD
480 min Summer 84.016 24.016 0.3 19.3 FLOOD
600 min Summer 84.016 24.016 0.3 19.2 FLOOD
720 min Summer 84.016 24.016 0.3 19.0 FLOOD
960 min Summer 84.016 24.016 0.3 18.5 FLOOD

1440 min Summer 84.015 24.015 0.3 17.7 FLOOD
2160 min Summer 84.013 24.013 0.3 16.4 FLOOD
2880 min Summer 84.012 24.012 0.3 15.0 FLOOD
4320 min Summer 84.009 24.009 0.3 12.2 FLOOD
5760 min Summer 84.007 24.007 0.3 9.6 FLOOD
7200 min Summer 84.004 24.004 0.3 7.3 FLOOD
8640 min Summer 84.002 24.002 0.3 5.4 FLOOD

10080 min Summer 84.001 24.001 0.3 3.8 FLOOD
15 min Winter 84.006 24.006 0.3 8.7 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 4.8 36
30 min Summer 55.879 7.4 48
60 min Summer 35.949 10.2 76

120 min Summer 22.481 13.0 134
180 min Summer 16.899 14.4 192
240 min Summer 13.734 15.3 252
360 min Summer 10.201 16.1 368
480 min Summer 8.260 16.3 486
600 min Summer 7.008 16.2 600
720 min Summer 6.125 16.0 648
960 min Summer 4.949 15.5 772

1440 min Summer 3.659 14.7 1034
2160 min Summer 2.701 13.4 1452
2880 min Summer 2.176 12.0 1856
4320 min Summer 1.602 9.3 2648
5760 min Summer 1.288 6.7 3408
7200 min Summer 1.088 4.4 4152
8640 min Summer 0.947 2.5 4848

10080 min Summer 0.843 0.9 5552
15 min Winter 83.344 5.7 36
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Date 21/10/2016 16:05 Designed by pennington_p

File N Shared Space-3BHs.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 84.009 24.009 0.3 11.7 FLOOD
60 min Winter 84.012 24.012 0.3 14.9 FLOOD

120 min Winter 84.015 24.015 0.3 18.1 FLOOD
180 min Winter 84.017 24.017 0.3 19.9 FLOOD
240 min Winter 84.018 24.018 0.3 20.9 FLOOD
360 min Winter 84.019 24.019 0.3 22.1 FLOOD
480 min Winter 84.020 24.020 0.3 22.6 FLOOD
600 min Winter 84.020 24.020 0.3 22.7 FLOOD
720 min Winter 84.020 24.020 0.3 22.6 FLOOD
960 min Winter 84.019 24.019 0.3 22.0 FLOOD

1440 min Winter 84.018 24.018 0.3 20.7 FLOOD
2160 min Winter 84.016 24.016 0.3 18.7 FLOOD
2880 min Winter 84.014 24.014 0.3 16.5 FLOOD
4320 min Winter 84.009 24.009 0.3 12.1 FLOOD
5760 min Winter 84.005 24.005 0.3 8.2 FLOOD
7200 min Winter 84.002 24.002 0.3 4.9 FLOOD
8640 min Winter 83.455 23.455 0.3 2.3 O K

10080 min Winter 82.070 22.070 0.3 0.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 8.7 49
60 min Winter 35.949 11.9 76

120 min Winter 22.481 15.2 132
180 min Winter 16.899 16.9 190
240 min Winter 13.734 18.0 248
360 min Winter 10.201 19.1 362
480 min Winter 8.260 19.6 476
600 min Winter 7.008 19.8 588
720 min Winter 6.125 19.7 698
960 min Winter 4.949 19.0 898

1440 min Winter 3.659 17.8 1116
2160 min Winter 2.701 15.8 1580
2880 min Winter 2.176 13.6 2024
4320 min Winter 1.602 9.2 2856
5760 min Winter 1.288 5.2 3592
7200 min Winter 1.088 1.9 4328
8640 min Winter 0.947 0.0 4936

10080 min Winter 0.843 0.0 5376
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Date 21/10/2016 16:05 Designed by pennington_p

File N Shared Space-3BHs.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

Volume in Pipe Network (m³) 5 Dia of Outfall Pipe (m) 0.2
Slope of Outfall Pipe (1:X) 175 Roughness of Outfall Pipe (mm) 0.600

Time Area Diagram

Total Area (ha) 0.053

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.018 4 8 0.018 8 12 0.018
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Date 21/10/2016 16:05 Designed by pennington_p

File N Shared Space-3BHs.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 84.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 82.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:19 Designed by pennington_p

File NE Cul-de-Sac-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 816 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 82.605 24.005 0.3 8.4 FLOOD
30 min Summer 82.608 24.008 0.3 11.2 FLOOD
60 min Summer 82.611 24.011 0.3 14.1 FLOOD

120 min Summer 82.614 24.014 0.3 17.1 FLOOD
180 min Summer 82.616 24.016 0.3 18.6 FLOOD
240 min Summer 82.617 24.017 0.3 19.5 FLOOD
360 min Summer 82.617 24.017 0.3 20.4 FLOOD
480 min Summer 82.618 24.018 0.3 20.8 FLOOD
600 min Summer 82.618 24.018 0.3 20.7 FLOOD
720 min Summer 82.618 24.018 0.3 20.5 FLOOD
960 min Summer 82.617 24.017 0.3 20.0 FLOOD

1440 min Summer 82.616 24.016 0.3 19.2 FLOOD
2160 min Summer 82.615 24.015 0.3 17.9 FLOOD
2880 min Summer 82.614 24.014 0.3 16.5 FLOOD
4320 min Summer 82.611 24.011 0.3 13.7 FLOOD
5760 min Summer 82.608 24.008 0.3 11.1 FLOOD
7200 min Summer 82.606 24.006 0.3 8.7 FLOOD
8640 min Summer 82.604 24.004 0.3 6.6 FLOOD

10080 min Summer 82.602 24.002 0.3 4.9 FLOOD
15 min Winter 82.607 24.007 0.3 9.5 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 5.5 26
30 min Summer 55.879 8.2 41
60 min Summer 35.949 11.2 70

120 min Summer 22.481 14.1 128
180 min Summer 16.899 15.6 188
240 min Summer 13.734 16.6 246
360 min Summer 10.201 17.5 364
480 min Summer 8.260 17.8 482
600 min Summer 7.008 17.8 600
720 min Summer 6.125 17.5 678
960 min Summer 4.949 17.1 792

1440 min Summer 3.659 16.2 1044
2160 min Summer 2.701 14.9 1456
2880 min Summer 2.176 13.5 1856
4320 min Summer 1.602 10.8 2680
5760 min Summer 1.288 8.1 3456
7200 min Summer 1.088 5.7 4184
8640 min Summer 0.947 3.7 4856

10080 min Summer 0.843 1.9 5552
15 min Winter 83.344 6.5 26
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Date 21/10/2016 16:19 Designed by pennington_p

File NE Cul-de-Sac-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 82.610 24.010 0.3 12.6 FLOOD
60 min Winter 82.613 24.013 0.3 16.0 FLOOD

120 min Winter 82.616 24.016 0.3 19.4 FLOOD
180 min Winter 82.618 24.018 0.3 21.2 FLOOD
240 min Winter 82.619 24.019 0.3 22.4 FLOOD
360 min Winter 82.621 24.021 0.3 23.7 FLOOD
480 min Winter 82.621 24.021 0.3 24.3 FLOOD
600 min Winter 82.622 24.022 0.3 24.5 FLOOD
720 min Winter 82.621 24.021 0.3 24.5 FLOOD
960 min Winter 82.621 24.021 0.3 23.9 FLOOD

1440 min Winter 82.620 24.020 0.3 22.6 FLOOD
2160 min Winter 82.618 24.018 0.3 20.6 FLOOD
2880 min Winter 82.615 24.015 0.3 18.4 FLOOD
4320 min Winter 82.611 24.011 0.3 14.0 FLOOD
5760 min Winter 82.607 24.007 0.3 9.9 FLOOD
7200 min Winter 82.603 24.003 0.3 6.3 FLOOD
8640 min Winter 82.601 24.001 0.3 3.5 FLOOD

10080 min Winter 81.292 22.692 0.3 1.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 9.7 40
60 min Winter 35.949 13.0 68

120 min Winter 22.481 16.4 126
180 min Winter 16.899 18.3 184
240 min Winter 13.734 19.4 242
360 min Winter 10.201 20.7 358
480 min Winter 8.260 21.3 472
600 min Winter 7.008 21.5 584
720 min Winter 6.125 21.5 694
960 min Winter 4.949 20.9 904

1440 min Winter 3.659 19.6 1126
2160 min Winter 2.701 17.6 1584
2880 min Winter 2.176 15.5 2028
4320 min Winter 1.602 11.0 2864
5760 min Winter 1.288 6.9 3640
7200 min Winter 1.088 3.4 4392
8640 min Winter 0.947 0.6 5016

10080 min Winter 0.843 0.0 5552



Curtins Consulting Ltd Page 3

.

.

.

Date 21/10/2016 16:19 Designed by pennington_p

File NE Cul-de-Sac-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.056

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.019 4 8 0.019 8 12 0.019
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Date 21/10/2016 16:19 Designed by pennington_p

File NE Cul-de-Sac-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 82.600

Deep Bore Soakaway Structure

Chamber Invert Level (m) 80.600 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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File NE Green Buffer-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 453 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 83.402 24.002 0.3 5.3 FLOOD
30 min Summer 83.404 24.004 0.3 7.0 FLOOD
60 min Summer 83.406 24.006 0.3 8.8 FLOOD

120 min Summer 83.407 24.007 0.3 10.4 FLOOD
180 min Summer 83.408 24.008 0.3 11.1 FLOOD
240 min Summer 83.408 24.008 0.3 11.4 FLOOD
360 min Summer 83.409 24.009 0.3 11.5 FLOOD
480 min Summer 83.408 24.008 0.3 11.3 FLOOD
600 min Summer 83.408 24.008 0.3 11.1 FLOOD
720 min Summer 83.408 24.008 0.3 10.9 FLOOD
960 min Summer 83.408 24.008 0.3 10.5 FLOOD

1440 min Summer 83.407 24.007 0.3 9.7 FLOOD
2160 min Summer 83.405 24.005 0.3 8.3 FLOOD
2880 min Summer 83.404 24.004 0.3 7.0 FLOOD
4320 min Summer 83.402 24.002 0.3 4.6 FLOOD
5760 min Summer 83.266 23.866 0.3 2.8 Flood Risk
7200 min Summer 82.156 22.756 0.3 1.5 O K
8640 min Summer 81.485 22.085 0.3 0.8 O K

10080 min Summer 75.124 15.724 0.2 0.5 O K
15 min Winter 83.403 24.003 0.3 6.0 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 2.4 26
30 min Summer 55.879 4.1 40
60 min Summer 35.949 5.8 68

120 min Summer 22.481 7.4 126
180 min Summer 16.899 8.1 184
240 min Summer 13.734 8.5 244
360 min Summer 10.201 8.5 360
480 min Summer 8.260 8.3 414
600 min Summer 7.008 8.1 476
720 min Summer 6.125 7.9 540
960 min Summer 4.949 7.6 674

1440 min Summer 3.659 6.7 946
2160 min Summer 2.701 5.3 1352
2880 min Summer 2.176 4.0 1740
4320 min Summer 1.602 1.6 2476
5760 min Summer 1.288 0.0 3176
7200 min Summer 1.088 0.0 3824
8640 min Summer 0.947 0.0 4488

10080 min Summer 0.843 0.0 5136
15 min Winter 83.344 3.0 26



Curtins Consulting Ltd Page 2

.

.

.

Date 21/10/2016 16:18 Designed by pennington_p

File NE Green Buffer-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 83.405 24.005 0.3 7.9 FLOOD
60 min Winter 83.407 24.007 0.3 10.0 FLOOD

120 min Winter 83.409 24.009 0.3 11.9 FLOOD
180 min Winter 83.410 24.010 0.3 12.8 FLOOD
240 min Winter 83.410 24.010 0.3 13.3 FLOOD
360 min Winter 83.411 24.011 0.3 13.5 FLOOD
480 min Winter 83.410 24.010 0.3 13.4 FLOOD
600 min Winter 83.410 24.010 0.3 13.1 FLOOD
720 min Winter 83.410 24.010 0.3 12.8 FLOOD
960 min Winter 83.409 24.009 0.3 12.3 FLOOD

1440 min Winter 83.408 24.008 0.3 10.9 FLOOD
2160 min Winter 83.406 24.006 0.3 8.7 FLOOD
2880 min Winter 83.404 24.004 0.3 6.6 FLOOD
4320 min Winter 83.400 24.000 0.3 3.1 FLOOD
5760 min Winter 81.586 22.186 0.3 0.9 O K
7200 min Winter 74.055 14.655 0.2 0.5 O K
8640 min Winter 72.160 12.760 0.2 0.4 O K

10080 min Winter 70.752 11.352 0.2 0.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 5.0 40
60 min Winter 35.949 7.0 68

120 min Winter 22.481 8.9 124
180 min Winter 16.899 9.8 182
240 min Winter 13.734 10.3 240
360 min Winter 10.201 10.6 352
480 min Winter 8.260 10.5 460
600 min Winter 7.008 10.2 554
720 min Winter 6.125 9.9 578
960 min Winter 4.949 9.3 730

1440 min Winter 3.659 7.9 1034
2160 min Winter 2.701 5.8 1468
2880 min Winter 2.176 3.7 1872
4320 min Winter 1.602 0.2 2592
5760 min Winter 1.288 0.0 3120
7200 min Winter 1.088 0.0 3672
8640 min Winter 0.947 0.0 4400

10080 min Winter 0.843 0.0 5136
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Date 21/10/2016 16:18 Designed by pennington_p

File NE Green Buffer-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.036

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.012 4 8 0.012 8 12 0.012
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Date 21/10/2016 16:18 Designed by pennington_p

File NE Green Buffer-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 83.400

Deep Bore Soakaway Structure

Chamber Invert Level (m) 81.400 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:17 Designed by pennington_p

File NW Green Buffer-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 374 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 86.152 24.002 0.3 4.5 FLOOD
30 min Summer 86.153 24.003 0.3 6.0 FLOOD
60 min Summer 86.155 24.005 0.3 7.5 FLOOD

120 min Summer 86.156 24.006 0.3 8.7 FLOOD
180 min Summer 86.156 24.006 0.3 9.3 FLOOD
240 min Summer 86.156 24.006 0.3 9.4 FLOOD
360 min Summer 86.156 24.006 0.3 9.3 FLOOD
480 min Summer 86.156 24.006 0.3 9.2 FLOOD
600 min Summer 86.156 24.006 0.3 9.0 FLOOD
720 min Summer 86.156 24.006 0.3 8.8 FLOOD
960 min Summer 86.155 24.005 0.3 8.4 FLOOD

1440 min Summer 86.155 24.005 0.3 7.5 FLOOD
2160 min Summer 86.153 24.003 0.3 6.1 FLOOD
2880 min Summer 86.152 24.002 0.3 4.9 FLOOD
4320 min Summer 86.051 23.901 0.3 2.8 Flood Risk
5760 min Summer 84.831 22.681 0.3 1.5 O K
7200 min Summer 84.155 22.005 0.3 0.7 O K
8640 min Summer 77.356 15.206 0.2 0.5 O K

10080 min Summer 75.684 13.534 0.2 0.4 O K
15 min Winter 86.152 24.002 0.3 5.1 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 1.6 25
30 min Summer 55.879 3.0 40
60 min Summer 35.949 4.5 68

120 min Summer 22.481 5.8 126
180 min Summer 16.899 6.3 184
240 min Summer 13.734 6.5 242
360 min Summer 10.201 6.4 322
480 min Summer 8.260 6.2 384
600 min Summer 7.008 6.0 448
720 min Summer 6.125 5.8 514
960 min Summer 4.949 5.4 652

1440 min Summer 3.659 4.5 926
2160 min Summer 2.701 3.2 1324
2880 min Summer 2.176 1.9 1704
4320 min Summer 1.602 0.0 2424
5760 min Summer 1.288 0.0 3064
7200 min Summer 1.088 0.0 3688
8640 min Summer 0.947 0.0 4400

10080 min Summer 0.843 0.0 5136
15 min Winter 83.344 2.2 25
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File NW Green Buffer-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 86.154 24.004 0.3 6.8 FLOOD
60 min Winter 86.156 24.006 0.3 8.5 FLOOD

120 min Winter 86.157 24.007 0.3 10.0 FLOOD
180 min Winter 86.158 24.008 0.3 10.7 FLOOD
240 min Winter 86.158 24.008 0.3 11.0 FLOOD
360 min Winter 86.158 24.008 0.3 11.1 FLOOD
480 min Winter 86.158 24.008 0.3 10.8 FLOOD
600 min Winter 86.158 24.008 0.3 10.5 FLOOD
720 min Winter 86.157 24.007 0.3 10.3 FLOOD
960 min Winter 86.157 24.007 0.3 9.6 FLOOD

1440 min Winter 86.155 24.005 0.3 8.2 FLOOD
2160 min Winter 86.153 24.003 0.3 6.1 FLOOD
2880 min Winter 86.151 24.001 0.3 4.1 FLOOD
4320 min Winter 84.702 22.552 0.3 1.3 O K
5760 min Winter 77.095 14.945 0.2 0.5 O K
7200 min Winter 74.762 12.612 0.2 0.4 O K
8640 min Winter 73.131 10.981 0.2 0.3 O K

10080 min Winter 71.918 9.768 0.2 0.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 3.8 39
60 min Winter 35.949 5.5 68

120 min Winter 22.481 7.1 124
180 min Winter 16.899 7.8 182
240 min Winter 13.734 8.1 238
360 min Winter 10.201 8.1 348
480 min Winter 8.260 7.8 448
600 min Winter 7.008 7.6 480
720 min Winter 6.125 7.3 556
960 min Winter 4.949 6.7 710

1440 min Winter 3.659 5.3 1008
2160 min Winter 2.701 3.1 1424
2880 min Winter 2.176 1.2 1796
4320 min Winter 1.602 0.0 2428
5760 min Winter 1.288 0.0 2936
7200 min Winter 1.088 0.0 3672
8640 min Winter 0.947 0.0 4400

10080 min Winter 0.843 0.0 5136
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Date 21/10/2016 16:17 Designed by pennington_p

File NW Green Buffer-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.031

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.010 4 8 0.010 8 12 0.010
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Date 21/10/2016 16:17 Designed by pennington_p

File NW Green Buffer-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 86.150

Deep Bore Soakaway Structure

Chamber Invert Level (m) 84.150 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:16 Designed by pennington_p

File NW Green Space-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 973 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 85.507 24.007 0.3 9.7 FLOOD
30 min Summer 85.510 24.010 0.3 12.9 FLOOD
60 min Summer 85.513 24.013 0.3 16.3 FLOOD

120 min Summer 85.517 24.017 0.3 19.8 FLOOD
180 min Summer 85.519 24.019 0.3 21.6 FLOOD
240 min Summer 85.520 24.020 0.3 22.8 FLOOD
360 min Summer 85.521 24.021 0.3 24.1 FLOOD
480 min Summer 85.522 24.022 0.3 24.7 FLOOD
600 min Summer 85.522 24.022 0.3 24.9 FLOOD
720 min Summer 85.522 24.022 0.3 24.8 FLOOD
960 min Summer 85.521 24.021 0.3 24.3 FLOOD

1440 min Summer 85.520 24.020 0.3 23.3 FLOOD
2160 min Summer 85.519 24.019 0.3 22.1 FLOOD
2880 min Summer 85.518 24.018 0.3 20.7 FLOOD
4320 min Summer 85.515 24.015 0.3 17.9 FLOOD
5760 min Summer 85.512 24.012 0.3 15.1 FLOOD
7200 min Summer 85.510 24.010 0.3 12.5 FLOOD
8640 min Summer 85.507 24.007 0.3 10.2 FLOOD

10080 min Summer 85.505 24.005 0.3 8.1 FLOOD
15 min Winter 85.508 24.008 0.3 10.9 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 6.7 26
30 min Summer 55.879 9.9 41
60 min Summer 35.949 13.3 70

120 min Summer 22.481 16.8 128
180 min Summer 16.899 18.7 188
240 min Summer 13.734 19.8 246
360 min Summer 10.201 21.1 366
480 min Summer 8.260 21.7 484
600 min Summer 7.008 21.9 602
720 min Summer 6.125 21.8 720
960 min Summer 4.949 21.3 844

1440 min Summer 3.659 20.4 1098
2160 min Summer 2.701 19.1 1496
2880 min Summer 2.176 17.7 1908
4320 min Summer 1.602 14.9 2728
5760 min Summer 1.288 12.2 3520
7200 min Summer 1.088 9.6 4256
8640 min Summer 0.947 7.2 5016

10080 min Summer 0.843 5.1 5744
15 min Winter 83.344 7.9 26
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Date 21/10/2016 16:16 Designed by pennington_p

File NW Green Space-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 85.512 24.012 0.3 14.5 FLOOD
60 min Winter 85.515 24.015 0.3 18.4 FLOOD

120 min Winter 85.519 24.019 0.3 22.4 FLOOD
180 min Winter 85.522 24.022 0.3 24.6 FLOOD
240 min Winter 85.523 24.023 0.3 26.1 FLOOD
360 min Winter 85.525 24.025 0.3 27.8 FLOOD
480 min Winter 85.526 24.026 0.3 28.7 FLOOD
600 min Winter 85.526 24.026 0.3 29.1 FLOOD
720 min Winter 85.526 24.026 0.3 29.3 FLOOD
960 min Winter 85.526 24.026 0.3 29.1 FLOOD

1440 min Winter 85.525 24.025 0.3 27.6 FLOOD
2160 min Winter 85.523 24.023 0.3 25.7 FLOOD
2880 min Winter 85.521 24.021 0.3 23.6 FLOOD
4320 min Winter 85.516 24.016 0.3 19.1 FLOOD
5760 min Winter 85.512 24.012 0.3 14.8 FLOOD
7200 min Winter 85.508 24.008 0.3 10.8 FLOOD
8640 min Winter 85.504 24.004 0.3 7.4 FLOOD

10080 min Winter 85.502 24.002 0.3 4.5 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 11.5 40
60 min Winter 35.949 15.4 70

120 min Winter 22.481 19.4 126
180 min Winter 16.899 21.7 184
240 min Winter 13.734 23.1 242
360 min Winter 10.201 24.8 358
480 min Winter 8.260 25.7 474
600 min Winter 7.008 26.2 588
720 min Winter 6.125 26.3 700
960 min Winter 4.949 26.1 918

1440 min Winter 3.659 24.6 1176
2160 min Winter 2.701 22.8 1628
2880 min Winter 2.176 20.7 2080
4320 min Winter 1.602 16.2 2948
5760 min Winter 1.288 11.8 3752
7200 min Winter 1.088 7.9 4536
8640 min Winter 0.947 4.4 5200

10080 min Winter 0.843 1.5 5856
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Date 21/10/2016 16:16 Designed by pennington_p

File NW Green Space-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.064

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.021 4 8 0.021 8 12 0.021
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Date 21/10/2016 16:16 Designed by pennington_p

File NW Green Space-3BHS.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 85.500

Deep Bore Soakaway Structure

Chamber Invert Level (m) 83.500 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:02 Designed by pennington_p

File S Shared Space-6BHs.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 776 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 80.005 24.005 0.3 7.9 FLOOD
30 min Summer 80.008 24.008 0.3 10.6 FLOOD
60 min Summer 80.010 24.010 0.3 13.5 FLOOD

120 min Summer 80.013 24.013 0.3 16.3 FLOOD
180 min Summer 80.015 24.015 0.3 17.8 FLOOD
240 min Summer 80.016 24.016 0.3 18.6 FLOOD
360 min Summer 80.017 24.017 0.3 19.5 FLOOD
480 min Summer 80.017 24.017 0.3 19.8 FLOOD
600 min Summer 80.017 24.017 0.3 19.7 FLOOD
720 min Summer 80.016 24.016 0.3 19.5 FLOOD
960 min Summer 80.016 24.016 0.3 19.0 FLOOD

1440 min Summer 80.015 24.015 0.3 18.2 FLOOD
2160 min Summer 80.014 24.014 0.3 16.9 FLOOD
2880 min Summer 80.013 24.013 0.3 15.5 FLOOD
4320 min Summer 80.010 24.010 0.3 12.7 FLOOD
5760 min Summer 80.007 24.007 0.3 10.1 FLOOD
7200 min Summer 80.005 24.005 0.3 7.8 FLOOD
8640 min Summer 80.003 24.003 0.3 5.8 FLOOD

10080 min Summer 80.001 24.001 0.3 4.2 FLOOD
15 min Winter 80.006 24.006 0.3 8.9 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 4.9 36
30 min Summer 55.879 7.6 49
60 min Summer 35.949 10.5 76

120 min Summer 22.481 13.3 134
180 min Summer 16.899 14.8 192
240 min Summer 13.734 15.7 252
360 min Summer 10.201 16.5 368
480 min Summer 8.260 16.8 486
600 min Summer 7.008 16.7 604
720 min Summer 6.125 16.5 660
960 min Summer 4.949 16.0 778

1440 min Summer 3.659 15.2 1036
2160 min Summer 2.701 13.9 1448
2880 min Summer 2.176 12.5 1860
4320 min Summer 1.602 9.7 2648
5760 min Summer 1.288 7.1 3416
7200 min Summer 1.088 4.8 4168
8640 min Summer 0.947 2.9 4848

10080 min Summer 0.843 1.2 5552
15 min Winter 83.344 5.9 36
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Date 21/10/2016 16:02 Designed by pennington_p

File S Shared Space-6BHs.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 80.009 24.009 0.3 11.9 FLOOD
60 min Winter 80.012 24.012 0.3 15.2 FLOOD

120 min Winter 80.016 24.016 0.3 18.5 FLOOD
180 min Winter 80.017 24.017 0.3 20.3 FLOOD
240 min Winter 80.018 24.018 0.3 21.4 FLOOD
360 min Winter 80.020 24.020 0.3 22.6 FLOOD
480 min Winter 80.020 24.020 0.3 23.2 FLOOD
600 min Winter 80.020 24.020 0.3 23.3 FLOOD
720 min Winter 80.020 24.020 0.3 23.2 FLOOD
960 min Winter 80.020 24.020 0.3 22.6 FLOOD

1440 min Winter 80.018 24.018 0.3 21.3 FLOOD
2160 min Winter 80.016 24.016 0.3 19.4 FLOOD
2880 min Winter 80.014 24.014 0.3 17.2 FLOOD
4320 min Winter 80.010 24.010 0.3 12.7 FLOOD
5760 min Winter 80.006 24.006 0.3 8.7 FLOOD
7200 min Winter 80.002 24.002 0.3 5.3 FLOOD
8640 min Winter 79.785 23.785 0.3 2.7 Flood Risk

10080 min Winter 78.244 22.244 0.3 1.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 9.0 49
60 min Winter 35.949 12.2 76

120 min Winter 22.481 15.5 132
180 min Winter 16.899 17.3 190
240 min Winter 13.734 18.4 248
360 min Winter 10.201 19.6 362
480 min Winter 8.260 20.2 476
600 min Winter 7.008 20.3 590
720 min Winter 6.125 20.3 698
960 min Winter 4.949 19.7 902

1440 min Winter 3.659 18.4 1122
2160 min Winter 2.701 16.4 1584
2880 min Winter 2.176 14.2 2024
4320 min Winter 1.602 9.8 2856
5760 min Winter 1.288 5.8 3640
7200 min Winter 1.088 2.4 4328
8640 min Winter 0.947 0.0 4928

10080 min Winter 0.843 0.0 5440
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Date 21/10/2016 16:02 Designed by pennington_p

File S Shared Space-6BHs.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

Volume in Pipe Network (m³) 5 Dia of Outfall Pipe (m) 0.2
Slope of Outfall Pipe (1:X) 175 Roughness of Outfall Pipe (mm) 0.600

Time Area Diagram

Total Area (ha) 0.054

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.018 4 8 0.018 8 12 0.018
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Date 21/10/2016 16:02 Designed by pennington_p

File S Shared Space-6BHs.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 80.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 78.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:15 Designed by pennington_p

File SE Cul-de-Sac-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 522 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 79.503 24.003 0.3 5.9 FLOOD
30 min Summer 79.505 24.005 0.3 7.9 FLOOD
60 min Summer 79.507 24.007 0.3 9.9 FLOOD

120 min Summer 79.509 24.009 0.3 11.7 FLOOD
180 min Summer 79.510 24.010 0.3 12.6 FLOOD
240 min Summer 79.510 24.010 0.3 13.0 FLOOD
360 min Summer 79.510 24.010 0.3 13.2 FLOOD
480 min Summer 79.510 24.010 0.3 13.1 FLOOD
600 min Summer 79.510 24.010 0.3 12.9 FLOOD
720 min Summer 79.510 24.010 0.3 12.7 FLOOD
960 min Summer 79.509 24.009 0.3 12.3 FLOOD

1440 min Summer 79.508 24.008 0.3 11.5 FLOOD
2160 min Summer 79.507 24.007 0.3 10.1 FLOOD
2880 min Summer 79.506 24.006 0.3 8.7 FLOOD
4320 min Summer 79.503 24.003 0.3 6.2 FLOOD
5760 min Summer 79.501 24.001 0.3 4.1 FLOOD
7200 min Summer 79.157 23.657 0.3 2.6 O K
8640 min Summer 78.183 22.683 0.3 1.5 O K

10080 min Summer 77.579 22.079 0.3 0.8 O K
15 min Winter 79.504 24.004 0.3 6.7 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 3.0 26
30 min Summer 55.879 4.9 40
60 min Summer 35.949 6.9 68

120 min Summer 22.481 8.8 128
180 min Summer 16.899 9.6 186
240 min Summer 13.734 10.1 244
360 min Summer 10.201 10.3 362
480 min Summer 8.260 10.1 442
600 min Summer 7.008 9.9 500
720 min Summer 6.125 9.7 564
960 min Summer 4.949 9.3 692

1440 min Summer 3.659 8.5 968
2160 min Summer 2.701 7.1 1372
2880 min Summer 2.176 5.8 1768
4320 min Summer 1.602 3.3 2520
5760 min Summer 1.288 1.2 3232
7200 min Summer 1.088 0.0 3904
8640 min Summer 0.947 0.0 4584

10080 min Summer 0.843 0.0 5160
15 min Winter 83.344 3.7 26



Curtins Consulting Ltd Page 2

.

.

.

Date 21/10/2016 16:15 Designed by pennington_p

File SE Cul-de-Sac-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 79.506 24.006 0.3 8.9 FLOOD
60 min Winter 79.508 24.008 0.3 11.2 FLOOD

120 min Winter 79.510 24.010 0.3 13.4 FLOOD
180 min Winter 79.512 24.012 0.3 14.5 FLOOD
240 min Winter 79.512 24.012 0.3 15.1 FLOOD
360 min Winter 79.513 24.013 0.3 15.6 FLOOD
480 min Winter 79.513 24.013 0.3 15.6 FLOOD
600 min Winter 79.512 24.012 0.3 15.3 FLOOD
720 min Winter 79.512 24.012 0.3 15.0 FLOOD
960 min Winter 79.511 24.011 0.3 14.4 FLOOD

1440 min Winter 79.510 24.010 0.3 13.1 FLOOD
2160 min Winter 79.508 24.008 0.3 11.0 FLOOD
2880 min Winter 79.506 24.006 0.3 8.8 FLOOD
4320 min Winter 79.502 24.002 0.3 4.9 FLOOD
5760 min Winter 78.723 23.223 0.3 2.1 O K
7200 min Winter 72.937 17.437 0.3 0.5 O K
8640 min Winter 69.684 14.184 0.2 0.4 O K

10080 min Winter 68.118 12.618 0.2 0.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 5.9 40
60 min Winter 35.949 8.2 68

120 min Winter 22.481 10.4 126
180 min Winter 16.899 11.5 182
240 min Winter 13.734 12.1 240
360 min Winter 10.201 12.6 354
480 min Winter 8.260 12.6 464
600 min Winter 7.008 12.4 568
720 min Winter 6.125 12.0 654
960 min Winter 4.949 11.5 748

1440 min Winter 3.659 10.2 1054
2160 min Winter 2.701 8.0 1496
2880 min Winter 2.176 5.8 1908
4320 min Winter 1.602 2.0 2648
5760 min Winter 1.288 0.0 3296
7200 min Winter 1.088 0.0 3744
8640 min Winter 0.947 0.0 4400

10080 min Winter 0.843 0.0 5136
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Date 21/10/2016 16:15 Designed by pennington_p

File SE Cul-de-Sac-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.040

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.013 4 8 0.013 8 12 0.013



Curtins Consulting Ltd Page 4

.

.

.

Date 21/10/2016 16:15 Designed by pennington_p

File SE Cul-de-Sac-2BHS.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 79.500

Deep Bore Soakaway Structure

Chamber Invert Level (m) 77.500 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:14 Designed by pennington_p

File SE Dead End-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 953 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 79.707 24.007 0.3 9.5 FLOOD
30 min Summer 79.710 24.010 0.3 12.7 FLOOD
60 min Summer 79.713 24.013 0.3 16.0 FLOOD

120 min Summer 79.716 24.016 0.3 19.4 FLOOD
180 min Summer 79.718 24.018 0.3 21.3 FLOOD
240 min Summer 79.719 24.019 0.3 22.4 FLOOD
360 min Summer 79.721 24.021 0.3 23.6 FLOOD
480 min Summer 79.721 24.021 0.3 24.2 FLOOD
600 min Summer 79.721 24.021 0.3 24.3 FLOOD
720 min Summer 79.721 24.021 0.3 24.2 FLOOD
960 min Summer 79.721 24.021 0.3 23.7 FLOOD

1440 min Summer 79.720 24.020 0.3 22.8 FLOOD
2160 min Summer 79.719 24.019 0.3 21.5 FLOOD
2880 min Summer 79.717 24.017 0.3 20.2 FLOOD
4320 min Summer 79.714 24.014 0.3 17.4 FLOOD
5760 min Summer 79.712 24.012 0.3 14.6 FLOOD
7200 min Summer 79.709 24.009 0.3 12.0 FLOOD
8640 min Summer 79.707 24.007 0.3 9.7 FLOOD

10080 min Summer 79.705 24.005 0.3 7.7 FLOOD
15 min Winter 79.708 24.008 0.3 10.7 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 6.6 26
30 min Summer 55.879 9.7 41
60 min Summer 35.949 13.1 70

120 min Summer 22.481 16.5 128
180 min Summer 16.899 18.3 188
240 min Summer 13.734 19.4 246
360 min Summer 10.201 20.6 366
480 min Summer 8.260 21.2 484
600 min Summer 7.008 21.4 602
720 min Summer 6.125 21.2 720
960 min Summer 4.949 20.7 838

1440 min Summer 3.659 19.8 1090
2160 min Summer 2.701 18.5 1492
2880 min Summer 2.176 17.2 1904
4320 min Summer 1.602 14.4 2724
5760 min Summer 1.288 11.6 3512
7200 min Summer 1.088 9.1 4256
8640 min Summer 0.947 6.7 5016

10080 min Summer 0.843 4.7 5744
15 min Winter 83.344 7.7 26
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Date 21/10/2016 16:14 Designed by pennington_p

File SE Dead End-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 79.711 24.011 0.3 14.3 FLOOD
60 min Winter 79.715 24.015 0.3 18.1 FLOOD

120 min Winter 79.719 24.019 0.3 22.0 FLOOD
180 min Winter 79.721 24.021 0.3 24.2 FLOOD
240 min Winter 79.723 24.023 0.3 25.6 FLOOD
360 min Winter 79.724 24.024 0.3 27.2 FLOOD
480 min Winter 79.725 24.025 0.3 28.1 FLOOD
600 min Winter 79.726 24.026 0.3 28.6 FLOOD
720 min Winter 79.726 24.026 0.3 28.7 FLOOD
960 min Winter 79.725 24.025 0.3 28.4 FLOOD

1440 min Winter 79.724 24.024 0.3 26.9 FLOOD
2160 min Winter 79.722 24.022 0.3 25.1 FLOOD
2880 min Winter 79.720 24.020 0.3 23.0 FLOOD
4320 min Winter 79.716 24.016 0.3 18.5 FLOOD
5760 min Winter 79.711 24.011 0.3 14.2 FLOOD
7200 min Winter 79.707 24.007 0.3 10.2 FLOOD
8640 min Winter 79.704 24.004 0.3 6.8 FLOOD

10080 min Winter 79.701 24.001 0.3 4.0 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 11.3 40
60 min Winter 35.949 15.1 70

120 min Winter 22.481 19.0 126
180 min Winter 16.899 21.2 184
240 min Winter 13.734 22.6 242
360 min Winter 10.201 24.3 358
480 min Winter 8.260 25.1 474
600 min Winter 7.008 25.6 588
720 min Winter 6.125 25.7 700
960 min Winter 4.949 25.4 916

1440 min Winter 3.659 23.9 1170
2160 min Winter 2.701 22.1 1624
2880 min Winter 2.176 20.0 2080
4320 min Winter 1.602 15.5 2944
5760 min Winter 1.288 11.2 3752
7200 min Winter 1.088 7.3 4536
8640 min Winter 0.947 3.9 5192

10080 min Winter 0.843 1.1 5848
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Date 21/10/2016 16:14 Designed by pennington_p

File SE Dead End-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.063

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.021 4 8 0.021 8 12 0.021
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Date 21/10/2016 16:14 Designed by pennington_p

File SE Dead End-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 79.700

Deep Bore Soakaway Structure

Chamber Invert Level (m) 77.700 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:31 Designed by pennington_p

File SE Pond-2BHs.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 702 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 79.505 24.005 0.3 7.5 FLOOD
30 min Summer 79.507 24.007 0.3 10.0 FLOOD
60 min Summer 79.510 24.010 0.3 12.5 FLOOD

120 min Summer 79.512 24.012 0.3 15.1 FLOOD
180 min Summer 79.513 24.013 0.3 16.4 FLOOD
240 min Summer 79.514 24.014 0.3 17.1 FLOOD
360 min Summer 79.515 24.015 0.3 17.7 FLOOD
480 min Summer 79.515 24.015 0.3 17.8 FLOOD
600 min Summer 79.515 24.015 0.3 17.7 FLOOD
720 min Summer 79.514 24.014 0.3 17.5 FLOOD
960 min Summer 79.514 24.014 0.3 17.0 FLOOD

1440 min Summer 79.513 24.013 0.3 16.2 FLOOD
2160 min Summer 79.512 24.012 0.3 14.9 FLOOD
2880 min Summer 79.511 24.011 0.3 13.5 FLOOD
4320 min Summer 79.508 24.008 0.3 10.7 FLOOD
5760 min Summer 79.505 24.005 0.3 8.2 FLOOD
7200 min Summer 79.503 24.003 0.3 6.1 FLOOD
8640 min Summer 79.501 24.001 0.3 4.3 FLOOD

10080 min Summer 79.472 23.972 0.3 2.9 Flood Risk
15 min Winter 79.505 24.005 0.3 8.4 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 4.5 26
30 min Summer 55.879 7.0 40
60 min Summer 35.949 9.6 70

120 min Summer 22.481 12.1 128
180 min Summer 16.899 13.4 186
240 min Summer 13.734 14.1 246
360 min Summer 10.201 14.8 364
480 min Summer 8.260 14.9 482
600 min Summer 7.008 14.7 576
720 min Summer 6.125 14.5 626
960 min Summer 4.949 14.0 752

1440 min Summer 3.659 13.2 1014
2160 min Summer 2.701 11.9 1428
2880 min Summer 2.176 10.5 1828
4320 min Summer 1.602 7.8 2636
5760 min Summer 1.288 5.3 3392
7200 min Summer 1.088 3.1 4104
8640 min Summer 0.947 1.4 4760

10080 min Summer 0.843 0.0 5448
15 min Winter 83.344 5.5 26
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Date 21/10/2016 16:31 Designed by pennington_p

File SE Pond-2BHs.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 79.508 24.008 0.3 11.2 FLOOD
60 min Winter 79.511 24.011 0.3 14.2 FLOOD

120 min Winter 79.514 24.014 0.3 17.1 FLOOD
180 min Winter 79.516 24.016 0.3 18.7 FLOOD
240 min Winter 79.517 24.017 0.3 19.7 FLOOD
360 min Winter 79.518 24.018 0.3 20.6 FLOOD
480 min Winter 79.518 24.018 0.3 21.0 FLOOD
600 min Winter 79.518 24.018 0.3 21.0 FLOOD
720 min Winter 79.518 24.018 0.3 20.9 FLOOD
960 min Winter 79.517 24.017 0.3 20.1 FLOOD

1440 min Winter 79.516 24.016 0.3 18.9 FLOOD
2160 min Winter 79.514 24.014 0.3 16.9 FLOOD
2880 min Winter 79.512 24.012 0.3 14.7 FLOOD
4320 min Winter 79.507 24.007 0.3 10.3 FLOOD
5760 min Winter 79.504 24.004 0.3 6.6 FLOOD
7200 min Winter 79.501 24.001 0.3 3.5 FLOOD
8640 min Winter 78.108 22.608 0.3 1.4 O K

10080 min Winter 71.286 15.786 0.2 0.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 8.3 40
60 min Winter 35.949 11.2 68

120 min Winter 22.481 14.2 126
180 min Winter 16.899 15.7 184
240 min Winter 13.734 16.7 242
360 min Winter 10.201 17.6 356
480 min Winter 8.260 18.0 470
600 min Winter 7.008 18.1 580
720 min Winter 6.125 17.9 688
960 min Winter 4.949 17.1 876

1440 min Winter 3.659 16.0 1098
2160 min Winter 2.701 13.9 1560
2880 min Winter 2.176 11.7 1992
4320 min Winter 1.602 7.4 2812
5760 min Winter 1.288 3.6 3568
7200 min Winter 1.088 0.6 4192
8640 min Winter 0.947 0.0 4760

10080 min Winter 0.843 0.0 5136
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Date 21/10/2016 16:31 Designed by pennington_p

File SE Pond-2BHs.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.050

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.017 4 8 0.017 8 12 0.017
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Date 21/10/2016 16:31 Designed by pennington_p

File SE Pond-2BHs.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 79.500

Deep Bore Soakaway Structure

Chamber Invert Level (m) 77.500 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:07 Designed by pennington_p

File Shared Space E of Home ... Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 981 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 84.807 24.007 0.3 9.6 FLOOD
30 min Summer 84.810 24.010 0.3 12.9 FLOOD
60 min Summer 84.813 24.013 0.3 16.3 FLOOD

120 min Summer 84.817 24.017 0.3 19.7 FLOOD
180 min Summer 84.819 24.019 0.3 21.6 FLOOD
240 min Summer 84.820 24.020 0.3 22.8 FLOOD
360 min Summer 84.821 24.021 0.3 24.1 FLOOD
480 min Summer 84.822 24.022 0.3 24.7 FLOOD
600 min Summer 84.822 24.022 0.3 24.8 FLOOD
720 min Summer 84.822 24.022 0.3 24.8 FLOOD
960 min Summer 84.821 24.021 0.3 24.3 FLOOD

1440 min Summer 84.820 24.020 0.3 23.3 FLOOD
2160 min Summer 84.819 24.019 0.3 22.1 FLOOD
2880 min Summer 84.818 24.018 0.3 20.7 FLOOD
4320 min Summer 84.815 24.015 0.3 17.9 FLOOD
5760 min Summer 84.812 24.012 0.3 15.1 FLOOD
7200 min Summer 84.810 24.010 0.3 12.5 FLOOD
8640 min Summer 84.807 24.007 0.3 10.2 FLOOD

10080 min Summer 84.805 24.005 0.3 8.1 FLOOD
15 min Winter 84.808 24.008 0.3 10.8 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 6.7 27
30 min Summer 55.879 9.9 42
60 min Summer 35.949 13.3 72

120 min Summer 22.481 16.8 130
180 min Summer 16.899 18.7 190
240 min Summer 13.734 19.8 248
360 min Summer 10.201 21.1 366
480 min Summer 8.260 21.7 484
600 min Summer 7.008 21.9 604
720 min Summer 6.125 21.8 722
960 min Summer 4.949 21.3 850

1440 min Summer 3.659 20.4 1102
2160 min Summer 2.701 19.1 1500
2880 min Summer 2.176 17.7 1912
4320 min Summer 1.602 14.9 2728
5760 min Summer 1.288 12.2 3520
7200 min Summer 1.088 9.6 4264
8640 min Summer 0.947 7.2 5024

10080 min Summer 0.843 5.1 5752
15 min Winter 83.344 7.9 27
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Date 21/10/2016 16:07 Designed by pennington_p

File Shared Space E of Home ... Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 84.812 24.012 0.3 14.5 FLOOD
60 min Winter 84.815 24.015 0.3 18.4 FLOOD

120 min Winter 84.819 24.019 0.3 22.4 FLOOD
180 min Winter 84.822 24.022 0.3 24.6 FLOOD
240 min Winter 84.823 24.023 0.3 26.1 FLOOD
360 min Winter 84.825 24.025 0.3 27.7 FLOOD
480 min Winter 84.826 24.026 0.3 28.7 FLOOD
600 min Winter 84.826 24.026 0.3 29.1 FLOOD
720 min Winter 84.826 24.026 0.3 29.3 FLOOD
960 min Winter 84.826 24.026 0.3 29.1 FLOOD

1440 min Winter 84.825 24.025 0.3 27.6 FLOOD
2160 min Winter 84.823 24.023 0.3 25.7 FLOOD
2880 min Winter 84.821 24.021 0.3 23.6 FLOOD
4320 min Winter 84.816 24.016 0.3 19.2 FLOOD
5760 min Winter 84.812 24.012 0.3 14.8 FLOOD
7200 min Winter 84.808 24.008 0.3 10.8 FLOOD
8640 min Winter 84.804 24.004 0.3 7.4 FLOOD

10080 min Winter 84.802 24.002 0.3 4.5 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 11.5 42
60 min Winter 35.949 15.4 70

120 min Winter 22.481 19.4 128
180 min Winter 16.899 21.6 186
240 min Winter 13.734 23.1 244
360 min Winter 10.201 24.8 360
480 min Winter 8.260 25.7 476
600 min Winter 7.008 26.2 588
720 min Winter 6.125 26.3 702
960 min Winter 4.949 26.1 920

1440 min Winter 3.659 24.6 1182
2160 min Winter 2.701 22.8 1632
2880 min Winter 2.176 20.7 2084
4320 min Winter 1.602 16.2 2948
5760 min Winter 1.288 11.8 3760
7200 min Winter 1.088 7.9 4544
8640 min Winter 0.947 4.4 5208

10080 min Winter 0.843 1.5 5864
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Date 21/10/2016 16:07 Designed by pennington_p

File Shared Space E of Home ... Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

Volume in Pipe Network (m³) 1 Dia of Outfall Pipe (m) 0.2
Slope of Outfall Pipe (1:X) 175 Roughness of Outfall Pipe (mm) 0.600

Time Area Diagram

Total Area (ha) 0.064

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.021 4 8 0.021 8 12 0.021
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Date 21/10/2016 16:07 Designed by pennington_p

File Shared Space E of Home ... Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 84.800

Deep Bore Soakaway Structure

Chamber Invert Level (m) 82.800 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:13 Designed by pennington_p

File SW Green Space-4BHs.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 677 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 83.004 24.004 0.3 7.1 FLOOD
30 min Summer 83.007 24.007 0.3 9.6 FLOOD
60 min Summer 83.009 24.009 0.3 12.1 FLOOD

120 min Summer 83.012 24.012 0.3 14.6 FLOOD
180 min Summer 83.013 24.013 0.3 15.9 FLOOD
240 min Summer 83.014 24.014 0.3 16.6 FLOOD
360 min Summer 83.014 24.014 0.3 17.2 FLOOD
480 min Summer 83.014 24.014 0.3 17.3 FLOOD
600 min Summer 83.014 24.014 0.3 17.2 FLOOD
720 min Summer 83.014 24.014 0.3 17.0 FLOOD
960 min Summer 83.014 24.014 0.3 16.5 FLOOD

1440 min Summer 83.013 24.013 0.3 15.7 FLOOD
2160 min Summer 83.011 24.011 0.3 14.4 FLOOD
2880 min Summer 83.010 24.010 0.3 13.0 FLOOD
4320 min Summer 83.007 24.007 0.3 10.3 FLOOD
5760 min Summer 83.005 24.005 0.3 7.8 FLOOD
7200 min Summer 83.003 24.003 0.3 5.7 FLOOD
8640 min Summer 83.001 24.001 0.3 4.0 FLOOD

10080 min Summer 82.711 23.711 0.3 2.6 Flood Risk
15 min Winter 83.005 24.005 0.3 8.0 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 4.1 36
30 min Summer 55.879 6.6 48
60 min Summer 35.949 9.2 76

120 min Summer 22.481 11.7 134
180 min Summer 16.899 12.9 192
240 min Summer 13.734 13.6 250
360 min Summer 10.201 14.3 368
480 min Summer 8.260 14.4 484
600 min Summer 7.008 14.2 566
720 min Summer 6.125 14.0 622
960 min Summer 4.949 13.6 752

1440 min Summer 3.659 12.7 1016
2160 min Summer 2.701 11.4 1424
2880 min Summer 2.176 10.0 1828
4320 min Summer 1.602 7.3 2608
5760 min Summer 1.288 4.8 3360
7200 min Summer 1.088 2.7 4112
8640 min Summer 0.947 1.0 4768

10080 min Summer 0.843 0.0 5448
15 min Winter 83.344 5.0 36
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Date 21/10/2016 16:13 Designed by pennington_p

File SW Green Space-4BHs.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 83.008 24.008 0.3 10.8 FLOOD
60 min Winter 83.011 24.011 0.3 13.7 FLOOD

120 min Winter 83.014 24.014 0.3 16.6 FLOOD
180 min Winter 83.015 24.015 0.3 18.2 FLOOD
240 min Winter 83.016 24.016 0.3 19.1 FLOOD
360 min Winter 83.017 24.017 0.3 20.1 FLOOD
480 min Winter 83.017 24.017 0.3 20.4 FLOOD
600 min Winter 83.017 24.017 0.3 20.4 FLOOD
720 min Winter 83.017 24.017 0.3 20.2 FLOOD
960 min Winter 83.017 24.017 0.3 19.5 FLOOD

1440 min Winter 83.015 24.015 0.3 18.3 FLOOD
2160 min Winter 83.013 24.013 0.3 16.3 FLOOD
2880 min Winter 83.011 24.011 0.3 14.1 FLOOD
4320 min Winter 83.007 24.007 0.3 9.8 FLOOD
5760 min Winter 83.003 24.003 0.3 6.0 FLOOD
7200 min Winter 83.000 24.000 0.3 3.1 FLOOD
8640 min Winter 81.375 22.375 0.3 1.1 O K

10080 min Winter 74.553 15.553 0.2 0.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 7.8 48
60 min Winter 35.949 10.7 76

120 min Winter 22.481 13.7 132
180 min Winter 16.899 15.2 190
240 min Winter 13.734 16.1 246
360 min Winter 10.201 17.1 362
480 min Winter 8.260 17.5 474
600 min Winter 7.008 17.5 586
720 min Winter 6.125 17.3 692
960 min Winter 4.949 16.5 812

1440 min Winter 3.659 15.4 1100
2160 min Winter 2.701 13.3 1556
2880 min Winter 2.176 11.1 1992
4320 min Winter 1.602 6.8 2808
5760 min Winter 1.288 3.1 3536
7200 min Winter 1.088 0.1 4184
8640 min Winter 0.947 0.0 4704

10080 min Winter 0.843 0.0 5072
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Date 21/10/2016 16:13 Designed by pennington_p

File SW Green Space-4BHs.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

Volume in Pipe Network (m³) 5 Dia of Outfall Pipe (m) 0.2
Slope of Outfall Pipe (1:X) 175 Roughness of Outfall Pipe (mm) 0.600

Time Area Diagram

Total Area (ha) 0.049

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.016 4 8 0.016 8 12 0.016
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Date 21/10/2016 16:13 Designed by pennington_p

File SW Green Space-4BHs.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 83.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 81.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:12 Designed by pennington_p

File SW Shared Space-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 1033 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 81.007 24.007 0.3 10.1 FLOOD
30 min Summer 81.010 24.010 0.3 13.4 FLOOD
60 min Summer 81.014 24.014 0.3 17.1 FLOOD

120 min Summer 81.018 24.018 0.3 20.7 FLOOD
180 min Summer 81.020 24.020 0.3 22.7 FLOOD
240 min Summer 81.021 24.021 0.3 24.0 FLOOD
360 min Summer 81.022 24.022 0.3 25.4 FLOOD
480 min Summer 81.023 24.023 0.3 26.1 FLOOD
600 min Summer 81.023 24.023 0.3 26.4 FLOOD
720 min Summer 81.023 24.023 0.3 26.4 FLOOD
960 min Summer 81.023 24.023 0.3 25.9 FLOOD

1440 min Summer 81.022 24.022 0.3 24.9 FLOOD
2160 min Summer 81.021 24.021 0.3 23.7 FLOOD
2880 min Summer 81.019 24.019 0.3 22.3 FLOOD
4320 min Summer 81.017 24.017 0.3 19.5 FLOOD
5760 min Summer 81.014 24.014 0.3 16.7 FLOOD
7200 min Summer 81.011 24.011 0.3 14.1 FLOOD
8640 min Summer 81.009 24.009 0.3 11.6 FLOOD

10080 min Summer 81.006 24.006 0.3 9.5 FLOOD
15 min Winter 81.008 24.008 0.3 11.3 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 7.1 29
30 min Summer 55.879 10.5 43
60 min Summer 35.949 14.1 72

120 min Summer 22.481 17.8 132
180 min Summer 16.899 19.8 190
240 min Summer 13.734 21.0 250
360 min Summer 10.201 22.4 368
480 min Summer 8.260 23.1 486
600 min Summer 7.008 23.4 604
720 min Summer 6.125 23.4 722
960 min Summer 4.949 22.9 880

1440 min Summer 3.659 22.0 1126
2160 min Summer 2.701 20.7 1520
2880 min Summer 2.176 19.3 1936
4320 min Summer 1.602 16.5 2732
5760 min Summer 1.288 13.7 3528
7200 min Summer 1.088 11.1 4320
8640 min Summer 0.947 8.7 5040

10080 min Summer 0.843 6.5 5760
15 min Winter 83.344 8.4 29
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Date 21/10/2016 16:12 Designed by pennington_p

File SW Shared Space-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 81.012 24.012 0.3 15.1 FLOOD
60 min Winter 81.016 24.016 0.3 19.2 FLOOD

120 min Winter 81.021 24.021 0.3 23.5 FLOOD
180 min Winter 81.023 24.023 0.3 25.9 FLOOD
240 min Winter 81.024 24.024 0.3 27.4 FLOOD
360 min Winter 81.026 24.026 0.3 29.3 FLOOD
480 min Winter 81.027 24.027 0.3 30.3 FLOOD
600 min Winter 81.028 24.028 0.3 30.9 FLOOD
720 min Winter 81.028 24.028 0.3 31.1 FLOOD
960 min Winter 81.028 24.028 0.3 31.0 FLOOD

1440 min Winter 81.027 24.027 0.3 29.5 FLOOD
2160 min Winter 81.025 24.025 0.3 27.7 FLOOD
2880 min Winter 81.023 24.023 0.3 25.6 FLOOD
4320 min Winter 81.018 24.018 0.3 21.2 FLOOD
5760 min Winter 81.014 24.014 0.3 16.7 FLOOD
7200 min Winter 81.010 24.010 0.3 12.6 FLOOD
8640 min Winter 81.006 24.006 0.3 9.0 FLOOD

10080 min Winter 81.003 24.003 0.3 5.9 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 12.2 43
60 min Winter 35.949 16.3 72

120 min Winter 22.481 20.5 130
180 min Winter 16.899 22.9 188
240 min Winter 13.734 24.4 246
360 min Winter 10.201 26.3 362
480 min Winter 8.260 27.3 476
600 min Winter 7.008 27.9 592
720 min Winter 6.125 28.1 704
960 min Winter 4.949 28.0 924

1440 min Winter 3.659 26.5 1308
2160 min Winter 2.701 24.7 1648
2880 min Winter 2.176 22.7 2108
4320 min Winter 1.602 18.2 2988
5760 min Winter 1.288 13.8 3816
7200 min Winter 1.088 9.7 4608
8640 min Winter 0.947 6.1 5288

10080 min Winter 0.843 3.0 5960
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Date 21/10/2016 16:12 Designed by pennington_p

File SW Shared Space-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

Volume in Pipe Network (m³) 2 Dia of Outfall Pipe (m) 0.2
Slope of Outfall Pipe (1:X) 175 Roughness of Outfall Pipe (mm) 0.600

Time Area Diagram

Total Area (ha) 0.067

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.022 4 8 0.022 8 12 0.022
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Date 21/10/2016 16:12 Designed by pennington_p

File SW Shared Space-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 81.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 79.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:34 Designed by pennington_p

File Typical highway-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 358 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 80.001 24.001 0.3 4.4 FLOOD
30 min Summer 80.003 24.003 0.3 5.8 FLOOD
60 min Summer 80.004 24.004 0.3 7.2 FLOOD

120 min Summer 80.005 24.005 0.3 8.4 FLOOD
180 min Summer 80.006 24.006 0.3 8.9 FLOOD
240 min Summer 80.006 24.006 0.3 9.0 FLOOD
360 min Summer 80.006 24.006 0.3 8.9 FLOOD
480 min Summer 80.006 24.006 0.3 8.7 FLOOD
600 min Summer 80.006 24.006 0.3 8.6 FLOOD
720 min Summer 80.005 24.005 0.3 8.4 FLOOD
960 min Summer 80.005 24.005 0.3 8.0 FLOOD

1440 min Summer 80.004 24.004 0.3 7.1 FLOOD
2160 min Summer 80.003 24.003 0.3 5.7 FLOOD
2880 min Summer 80.002 24.002 0.3 4.5 FLOOD
4320 min Summer 79.623 23.623 0.3 2.5 O K
5760 min Summer 78.496 22.496 0.3 1.3 O K
7200 min Summer 75.322 19.322 0.3 0.6 O K
8640 min Summer 70.714 14.714 0.2 0.5 O K

10080 min Summer 69.095 13.095 0.2 0.4 O K
15 min Winter 80.002 24.002 0.3 4.9 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 1.4 25
30 min Summer 55.879 2.8 39
60 min Summer 35.949 4.2 68

120 min Summer 22.481 5.5 126
180 min Summer 16.899 5.9 184
240 min Summer 13.734 6.1 242
360 min Summer 10.201 6.0 316
480 min Summer 8.260 5.8 380
600 min Summer 7.008 5.6 442
720 min Summer 6.125 5.4 510
960 min Summer 4.949 5.0 648

1440 min Summer 3.659 4.1 920
2160 min Summer 2.701 2.8 1320
2880 min Summer 2.176 1.5 1700
4320 min Summer 1.602 0.0 2388
5760 min Summer 1.288 0.0 3056
7200 min Summer 1.088 0.0 3680
8640 min Summer 0.947 0.0 4400

10080 min Summer 0.843 0.0 5136
15 min Winter 83.344 2.0 25
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Date 21/10/2016 16:34 Designed by pennington_p

File Typical highway-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 80.004 24.004 0.3 6.6 FLOOD
60 min Winter 80.005 24.005 0.3 8.2 FLOOD

120 min Winter 80.007 24.007 0.3 9.7 FLOOD
180 min Winter 80.007 24.007 0.3 10.3 FLOOD
240 min Winter 80.008 24.008 0.3 10.6 FLOOD
360 min Winter 80.008 24.008 0.3 10.6 FLOOD
480 min Winter 80.007 24.007 0.3 10.3 FLOOD
600 min Winter 80.007 24.007 0.3 10.0 FLOOD
720 min Winter 80.007 24.007 0.3 9.8 FLOOD
960 min Winter 80.006 24.006 0.3 9.1 FLOOD

1440 min Winter 80.005 24.005 0.3 7.7 FLOOD
2160 min Winter 80.003 24.003 0.3 5.6 FLOOD
2880 min Winter 80.001 24.001 0.3 3.7 FLOOD
4320 min Winter 78.310 22.310 0.3 1.0 O K
5760 min Winter 70.461 14.461 0.2 0.5 O K
7200 min Winter 68.204 12.204 0.2 0.4 O K
8640 min Winter 66.625 10.625 0.2 0.3 O K

10080 min Winter 65.451 9.451 0.1 0.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 3.6 39
60 min Winter 35.949 5.2 68

120 min Winter 22.481 6.7 124
180 min Winter 16.899 7.3 180
240 min Winter 13.734 7.6 238
360 min Winter 10.201 7.6 346
480 min Winter 8.260 7.3 442
600 min Winter 7.008 7.1 476
720 min Winter 6.125 6.8 552
960 min Winter 4.949 6.2 706

1440 min Winter 3.659 4.7 1000
2160 min Winter 2.701 2.6 1412
2880 min Winter 2.176 0.7 1788
4320 min Winter 1.602 0.0 2388
5760 min Winter 1.288 0.0 2936
7200 min Winter 1.088 0.0 3672
8640 min Winter 0.947 0.0 4400

10080 min Winter 0.843 0.0 5136
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Date 21/10/2016 16:34 Designed by pennington_p

File Typical highway-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.030

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.010 4 8 0.010 8 12 0.010
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Date 21/10/2016 16:34 Designed by pennington_p

File Typical highway-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 80.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 78.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000



Curtins Consulting Ltd Page 1

.

.

.

Date 21/10/2016 16:08 Designed by pennington_p

File Verge N of Home Frarm-3... Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 288 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 86.001 24.001 0.3 3.6 FLOOD
30 min Summer 86.002 24.002 0.3 4.7 FLOOD
60 min Summer 86.003 24.003 0.3 5.9 FLOOD

120 min Summer 86.004 24.004 0.3 6.8 FLOOD
180 min Summer 86.004 24.004 0.3 7.0 FLOOD
240 min Summer 86.004 24.004 0.3 7.1 FLOOD
360 min Summer 86.004 24.004 0.3 6.9 FLOOD
480 min Summer 86.004 24.004 0.3 6.8 FLOOD
600 min Summer 86.004 24.004 0.3 6.6 FLOOD
720 min Summer 86.003 24.003 0.3 6.4 FLOOD
960 min Summer 86.003 24.003 0.3 5.9 FLOOD

1440 min Summer 86.002 24.002 0.3 5.0 FLOOD
2160 min Summer 86.001 24.001 0.3 3.8 FLOOD
2880 min Summer 85.791 23.791 0.3 2.7 Flood Risk
4320 min Summer 84.476 22.476 0.3 1.2 O K
5760 min Summer 79.612 17.612 0.3 0.6 O K
7200 min Summer 76.128 14.128 0.2 0.4 O K
8640 min Summer 74.287 12.287 0.2 0.4 O K

10080 min Summer 72.911 10.911 0.2 0.3 O K
15 min Winter 86.001 24.001 0.3 4.1 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 0.6 26
30 min Summer 55.879 1.8 40
60 min Summer 35.949 2.9 68

120 min Summer 22.481 3.8 126
180 min Summer 16.899 4.1 182
240 min Summer 13.734 4.1 230
360 min Summer 10.201 4.0 290
480 min Summer 8.260 3.8 358
600 min Summer 7.008 3.6 424
720 min Summer 6.125 3.4 492
960 min Summer 4.949 3.0 628

1440 min Summer 3.659 2.1 900
2160 min Summer 2.701 0.8 1280
2880 min Summer 2.176 0.0 1648
4320 min Summer 1.602 0.0 2308
5760 min Summer 1.288 0.0 2944
7200 min Summer 1.088 0.0 3648
8640 min Summer 0.947 0.0 4400

10080 min Summer 0.843 0.0 5144
15 min Winter 83.344 1.1 26
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Date 21/10/2016 16:08 Designed by pennington_p

File Verge N of Home Frarm-3... Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 86.002 24.002 0.3 5.4 FLOOD
60 min Winter 86.004 24.004 0.3 6.7 FLOOD

120 min Winter 86.005 24.005 0.3 7.8 FLOOD
180 min Winter 86.005 24.005 0.3 8.2 FLOOD
240 min Winter 86.005 24.005 0.3 8.3 FLOOD
360 min Winter 86.005 24.005 0.3 8.1 FLOOD
480 min Winter 86.005 24.005 0.3 7.9 FLOOD
600 min Winter 86.005 24.005 0.3 7.6 FLOOD
720 min Winter 86.004 24.004 0.3 7.3 FLOOD
960 min Winter 86.004 24.004 0.3 6.6 FLOOD

1440 min Winter 86.002 24.002 0.3 5.2 FLOOD
2160 min Winter 86.000 24.000 0.3 3.2 FLOOD
2880 min Winter 84.890 22.890 0.3 1.7 O K
4320 min Winter 77.020 15.020 0.2 0.5 O K
5760 min Winter 74.111 12.111 0.2 0.4 O K
7200 min Winter 72.241 10.241 0.2 0.3 O K
8640 min Winter 70.874 8.874 0.1 0.3 O K

10080 min Winter 69.913 7.913 0.1 0.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 2.4 40
60 min Winter 35.949 3.7 68

120 min Winter 22.481 4.8 124
180 min Winter 16.899 5.3 180
240 min Winter 13.734 5.4 236
360 min Winter 10.201 5.2 338
480 min Winter 8.260 4.9 382
600 min Winter 7.008 4.7 460
720 min Winter 6.125 4.3 536
960 min Winter 4.949 3.7 686

1440 min Winter 3.659 2.2 972
2160 min Winter 2.701 0.3 1348
2880 min Winter 2.176 0.0 1688
4320 min Winter 1.602 0.0 2200
5760 min Winter 1.288 0.0 2888
7200 min Winter 1.088 0.0 3664
8640 min Winter 0.947 0.0 4424

10080 min Winter 0.843 0.0 5056
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Date 21/10/2016 16:08 Designed by pennington_p

File Verge N of Home Frarm-3... Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

Volume in Pipe Network (m³) 1 Dia of Outfall Pipe (m) 0.2
Slope of Outfall Pipe (1:X) 175 Roughness of Outfall Pipe (mm) 0.600

Time Area Diagram

Total Area (ha) 0.025

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.008 4 8 0.008 8 12 0.008
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Date 21/10/2016 16:08 Designed by pennington_p

File Verge N of Home Frarm-3... Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 86.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 84.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:04 Designed by pennington_p

File Village Green-7BHs.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 1488 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 82.710 24.010 0.3 13.1 FLOOD
30 min Summer 82.715 24.015 0.3 17.7 FLOOD
60 min Summer 82.720 24.020 0.3 22.6 FLOOD

120 min Summer 82.725 24.025 0.3 27.7 FLOOD
180 min Summer 82.728 24.028 0.3 30.6 FLOOD
240 min Summer 82.730 24.030 0.3 32.5 FLOOD
360 min Summer 82.732 24.032 0.3 34.9 FLOOD
480 min Summer 82.733 24.033 0.3 36.4 FLOOD
600 min Summer 82.734 24.034 0.3 37.3 FLOOD
720 min Summer 82.735 24.035 0.3 37.8 FLOOD
960 min Summer 82.735 24.035 0.3 38.0 FLOOD

1440 min Summer 82.734 24.034 0.3 37.0 FLOOD
2160 min Summer 82.733 24.033 0.3 35.5 FLOOD
2880 min Summer 82.731 24.031 0.3 34.2 FLOOD
4320 min Summer 82.728 24.028 0.3 31.5 FLOOD
5760 min Summer 82.726 24.026 0.3 28.6 FLOOD
7200 min Summer 82.723 24.023 0.3 25.7 FLOOD
8640 min Summer 82.720 24.020 0.3 23.0 FLOOD

10080 min Summer 82.717 24.017 0.3 20.4 FLOOD
15 min Winter 82.712 24.012 0.3 14.8 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 10.2 37
30 min Summer 55.879 14.7 50
60 min Summer 35.949 19.6 78

120 min Summer 22.481 24.7 136
180 min Summer 16.899 27.6 194
240 min Summer 13.734 29.5 254
360 min Summer 10.201 31.9 372
480 min Summer 8.260 33.4 490
600 min Summer 7.008 34.3 610
720 min Summer 6.125 34.8 728
960 min Summer 4.949 35.0 966

1440 min Summer 3.659 34.0 1290
2160 min Summer 2.701 32.5 1664
2880 min Summer 2.176 31.2 2048
4320 min Summer 1.602 28.5 2868
5760 min Summer 1.288 25.6 3696
7200 min Summer 1.088 22.8 4480
8640 min Summer 0.947 20.0 5288

10080 min Summer 0.843 17.4 6064
15 min Winter 83.344 11.8 38
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Date 21/10/2016 16:04 Designed by pennington_p

File Village Green-7BHs.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 82.717 24.017 0.3 19.9 FLOOD
60 min Winter 82.722 24.022 0.3 25.4 FLOOD

120 min Winter 82.728 24.028 0.3 31.3 FLOOD
180 min Winter 82.732 24.032 0.3 34.7 FLOOD
240 min Winter 82.734 24.034 0.3 37.0 FLOOD
360 min Winter 82.737 24.037 0.3 39.9 FLOOD
480 min Winter 82.739 24.039 0.3 41.8 FLOOD
600 min Winter 82.740 24.040 0.3 43.1 FLOOD
720 min Winter 82.741 24.041 0.3 43.9 FLOOD
960 min Winter 82.742 24.042 0.3 44.7 FLOOD

1440 min Winter 82.741 24.041 0.3 44.5 FLOOD
2160 min Winter 82.739 24.039 0.3 42.0 FLOOD
2880 min Winter 82.737 24.037 0.3 40.2 FLOOD
4320 min Winter 82.733 24.033 0.3 36.0 FLOOD
5760 min Winter 82.728 24.028 0.3 31.5 FLOOD
7200 min Winter 82.724 24.024 0.3 26.9 FLOOD
8640 min Winter 82.720 24.020 0.3 22.6 FLOOD

10080 min Winter 82.716 24.016 0.3 18.6 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 16.9 50
60 min Winter 35.949 22.4 78

120 min Winter 22.481 28.3 134
180 min Winter 16.899 31.7 192
240 min Winter 13.734 34.0 250
360 min Winter 10.201 36.9 366
480 min Winter 8.260 38.8 482
600 min Winter 7.008 40.1 598
720 min Winter 6.125 40.9 714
960 min Winter 4.949 41.7 942

1440 min Winter 3.659 41.5 1382
2160 min Winter 2.701 39.0 1788
2880 min Winter 2.176 37.2 2216
4320 min Winter 1.602 33.0 3128
5760 min Winter 1.288 28.5 4040
7200 min Winter 1.088 24.0 4848
8640 min Winter 0.947 19.6 5664

10080 min Winter 0.843 15.6 6456
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Date 21/10/2016 16:04 Designed by pennington_p

File Village Green-7BHs.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

Volume in Pipe Network (m³) 5 Dia of Outfall Pipe (m) 0.2
Slope of Outfall Pipe (1:X) 175 Roughness of Outfall Pipe (mm) 0.600

Time Area Diagram

Total Area (ha) 0.088

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.029 4 8 0.029 8 12 0.029
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Date 21/10/2016 16:04 Designed by pennington_p

File Village Green-7BHs.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 82.700

Deep Bore Soakaway Structure

Chamber Invert Level (m) 80.700 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:14 Designed by pennington_p

File West Corner Green.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 374 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 87.002 24.002 0.3 4.5 FLOOD
30 min Summer 87.003 24.003 0.3 6.0 FLOOD
60 min Summer 87.005 24.005 0.3 7.5 FLOOD

120 min Summer 87.006 24.006 0.3 8.7 FLOOD
180 min Summer 87.006 24.006 0.3 9.3 FLOOD
240 min Summer 87.006 24.006 0.3 9.4 FLOOD
360 min Summer 87.006 24.006 0.3 9.3 FLOOD
480 min Summer 87.006 24.006 0.3 9.2 FLOOD
600 min Summer 87.006 24.006 0.3 9.0 FLOOD
720 min Summer 87.006 24.006 0.3 8.8 FLOOD
960 min Summer 87.005 24.005 0.3 8.4 FLOOD

1440 min Summer 87.005 24.005 0.3 7.5 FLOOD
2160 min Summer 87.003 24.003 0.3 6.1 FLOOD
2880 min Summer 87.002 24.002 0.3 4.9 FLOOD
4320 min Summer 86.901 23.901 0.3 2.8 Flood Risk
5760 min Summer 85.681 22.681 0.3 1.5 O K
7200 min Summer 85.005 22.005 0.3 0.7 O K
8640 min Summer 78.206 15.206 0.2 0.5 O K

10080 min Summer 76.534 13.534 0.2 0.4 O K
15 min Winter 87.002 24.002 0.3 5.1 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 1.6 25
30 min Summer 55.879 3.0 40
60 min Summer 35.949 4.5 68

120 min Summer 22.481 5.8 126
180 min Summer 16.899 6.3 184
240 min Summer 13.734 6.5 242
360 min Summer 10.201 6.4 322
480 min Summer 8.260 6.2 384
600 min Summer 7.008 6.0 448
720 min Summer 6.125 5.8 514
960 min Summer 4.949 5.4 652

1440 min Summer 3.659 4.5 926
2160 min Summer 2.701 3.2 1324
2880 min Summer 2.176 1.9 1704
4320 min Summer 1.602 0.0 2424
5760 min Summer 1.288 0.0 3064
7200 min Summer 1.088 0.0 3688
8640 min Summer 0.947 0.0 4400

10080 min Summer 0.843 0.0 5136
15 min Winter 83.344 2.2 25
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Date 21/10/2016 16:14 Designed by pennington_p

File West Corner Green.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 87.004 24.004 0.3 6.8 FLOOD
60 min Winter 87.006 24.006 0.3 8.5 FLOOD

120 min Winter 87.007 24.007 0.3 10.0 FLOOD
180 min Winter 87.008 24.008 0.3 10.7 FLOOD
240 min Winter 87.008 24.008 0.3 11.0 FLOOD
360 min Winter 87.008 24.008 0.3 11.1 FLOOD
480 min Winter 87.008 24.008 0.3 10.8 FLOOD
600 min Winter 87.008 24.008 0.3 10.5 FLOOD
720 min Winter 87.007 24.007 0.3 10.3 FLOOD
960 min Winter 87.007 24.007 0.3 9.6 FLOOD

1440 min Winter 87.005 24.005 0.3 8.2 FLOOD
2160 min Winter 87.003 24.003 0.3 6.1 FLOOD
2880 min Winter 87.001 24.001 0.3 4.1 FLOOD
4320 min Winter 85.552 22.552 0.3 1.3 O K
5760 min Winter 77.945 14.945 0.2 0.5 O K
7200 min Winter 75.612 12.612 0.2 0.4 O K
8640 min Winter 73.981 10.981 0.2 0.3 O K

10080 min Winter 72.768 9.768 0.2 0.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 3.8 39
60 min Winter 35.949 5.5 68

120 min Winter 22.481 7.1 124
180 min Winter 16.899 7.8 182
240 min Winter 13.734 8.1 238
360 min Winter 10.201 8.1 348
480 min Winter 8.260 7.8 448
600 min Winter 7.008 7.6 480
720 min Winter 6.125 7.3 556
960 min Winter 4.949 6.7 710

1440 min Winter 3.659 5.3 1008
2160 min Winter 2.701 3.1 1424
2880 min Winter 2.176 1.2 1796
4320 min Winter 1.602 0.0 2428
5760 min Winter 1.288 0.0 2936
7200 min Winter 1.088 0.0 3672
8640 min Winter 0.947 0.0 4400

10080 min Winter 0.843 0.0 5136
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Date 21/10/2016 16:14 Designed by pennington_p

File West Corner Green.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.031

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.010 4 8 0.010 8 12 0.010
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Date 21/10/2016 16:14 Designed by pennington_p

File West Corner Green.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 87.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 85.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:11 Designed by pennington_p

File W Entrance Vrege-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 664 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 84.304 24.004 0.3 7.1 FLOOD
30 min Summer 84.306 24.006 0.3 9.4 FLOOD
60 min Summer 84.309 24.009 0.3 11.9 FLOOD

120 min Summer 84.311 24.011 0.3 14.3 FLOOD
180 min Summer 84.313 24.013 0.3 15.6 FLOOD
240 min Summer 84.313 24.013 0.3 16.2 FLOOD
360 min Summer 84.314 24.014 0.3 16.8 FLOOD
480 min Summer 84.314 24.014 0.3 16.9 FLOOD
600 min Summer 84.314 24.014 0.3 16.7 FLOOD
720 min Summer 84.313 24.013 0.3 16.5 FLOOD
960 min Summer 84.313 24.013 0.3 16.0 FLOOD

1440 min Summer 84.312 24.012 0.3 15.2 FLOOD
2160 min Summer 84.311 24.011 0.3 13.9 FLOOD
2880 min Summer 84.310 24.010 0.3 12.5 FLOOD
4320 min Summer 84.307 24.007 0.3 9.8 FLOOD
5760 min Summer 84.304 24.004 0.3 7.4 FLOOD
7200 min Summer 84.302 24.002 0.3 5.3 FLOOD
8640 min Summer 84.301 24.001 0.3 3.6 FLOOD

10080 min Summer 83.767 23.467 0.3 2.4 O K
15 min Winter 84.305 24.005 0.3 8.0 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 4.1 31
30 min Summer 55.879 6.5 44
60 min Summer 35.949 9.0 74

120 min Summer 22.481 11.4 132
180 min Summer 16.899 12.6 190
240 min Summer 13.734 13.3 248
360 min Summer 10.201 13.8 366
480 min Summer 8.260 13.9 482
600 min Summer 7.008 13.7 564
720 min Summer 6.125 13.5 616
960 min Summer 4.949 13.1 742

1440 min Summer 3.659 12.2 1004
2160 min Summer 2.701 10.9 1420
2880 min Summer 2.176 9.5 1824
4320 min Summer 1.602 6.8 2608
5760 min Summer 1.288 4.4 3360
7200 min Summer 1.088 2.3 4064
8640 min Summer 0.947 0.7 4760

10080 min Summer 0.843 0.0 5432
15 min Winter 83.344 5.0 31
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Date 21/10/2016 16:11 Designed by pennington_p

File W Entrance Vrege-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 84.308 24.008 0.3 10.7 FLOOD
60 min Winter 84.311 24.011 0.3 13.5 FLOOD

120 min Winter 84.313 24.013 0.3 16.3 FLOOD
180 min Winter 84.315 24.015 0.3 17.8 FLOOD
240 min Winter 84.316 24.016 0.3 18.7 FLOOD
360 min Winter 84.317 24.017 0.3 19.6 FLOOD
480 min Winter 84.317 24.017 0.3 19.9 FLOOD
600 min Winter 84.317 24.017 0.3 19.9 FLOOD
720 min Winter 84.317 24.017 0.3 19.7 FLOOD
960 min Winter 84.316 24.016 0.3 18.9 FLOOD

1440 min Winter 84.315 24.015 0.3 17.8 FLOOD
2160 min Winter 84.313 24.013 0.3 15.7 FLOOD
2880 min Winter 84.310 24.010 0.3 13.4 FLOOD
4320 min Winter 84.306 24.006 0.3 9.2 FLOOD
5760 min Winter 84.303 24.003 0.3 5.5 FLOOD
7200 min Winter 84.076 23.776 0.3 2.7 Flood Risk
8640 min Winter 82.475 22.175 0.3 0.9 O K

10080 min Winter 75.526 15.226 0.2 0.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 7.7 44
60 min Winter 35.949 10.5 72

120 min Winter 22.481 13.4 130
180 min Winter 16.899 14.8 188
240 min Winter 13.734 15.7 244
360 min Winter 10.201 16.6 360
480 min Winter 8.260 16.9 472
600 min Winter 7.008 16.9 582
720 min Winter 6.125 16.7 688
960 min Winter 4.949 16.0 796

1440 min Winter 3.659 14.8 1094
2160 min Winter 2.701 12.7 1552
2880 min Winter 2.176 10.5 1976
4320 min Winter 1.602 6.2 2784
5760 min Winter 1.288 2.6 3528
7200 min Winter 1.088 0.0 4168
8640 min Winter 0.947 0.0 4664

10080 min Winter 0.843 0.0 5080
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Date 21/10/2016 16:11 Designed by pennington_p

File W Entrance Vrege-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

Volume in Pipe Network (m³) 3 Dia of Outfall Pipe (m) 0.2
Slope of Outfall Pipe (1:X) 175 Roughness of Outfall Pipe (mm) 0.600

Time Area Diagram

Total Area (ha) 0.048

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.016 4 8 0.016 8 12 0.016
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Date 21/10/2016 16:11 Designed by pennington_p

File W Entrance Vrege-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 84.300

Deep Bore Soakaway Structure

Chamber Invert Level (m) 82.300 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:09 Designed by pennington_p

File W Green Space-2BHs.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 840 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 85.705 24.005 0.3 8.5 FLOOD
30 min Summer 85.708 24.008 0.3 11.3 FLOOD
60 min Summer 85.711 24.011 0.3 14.3 FLOOD

120 min Summer 85.714 24.014 0.3 17.4 FLOOD
180 min Summer 85.716 24.016 0.3 19.0 FLOOD
240 min Summer 85.717 24.017 0.3 19.9 FLOOD
360 min Summer 85.718 24.018 0.3 20.9 FLOOD
480 min Summer 85.718 24.018 0.3 21.2 FLOOD
600 min Summer 85.718 24.018 0.3 21.2 FLOOD
720 min Summer 85.718 24.018 0.3 21.0 FLOOD
960 min Summer 85.718 24.018 0.3 20.5 FLOOD

1440 min Summer 85.717 24.017 0.3 19.7 FLOOD
2160 min Summer 85.715 24.015 0.3 18.4 FLOOD
2880 min Summer 85.714 24.014 0.3 17.0 FLOOD
4320 min Summer 85.711 24.011 0.3 14.2 FLOOD
5760 min Summer 85.709 24.009 0.3 11.6 FLOOD
7200 min Summer 85.706 24.006 0.3 9.1 FLOOD
8640 min Summer 85.704 24.004 0.3 7.0 FLOOD

10080 min Summer 85.702 24.002 0.3 5.3 FLOOD
15 min Winter 85.707 24.007 0.3 9.5 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 5.5 31
30 min Summer 55.879 8.4 45
60 min Summer 35.949 11.4 74

120 min Summer 22.481 14.4 132
180 min Summer 16.899 16.0 190
240 min Summer 13.734 16.9 250
360 min Summer 10.201 17.9 368
480 min Summer 8.260 18.3 486
600 min Summer 7.008 18.3 604
720 min Summer 6.125 18.1 688
960 min Summer 4.949 17.6 800

1440 min Summer 3.659 16.7 1054
2160 min Summer 2.701 15.4 1460
2880 min Summer 2.176 14.0 1872
4320 min Summer 1.602 11.3 2684
5760 min Summer 1.288 8.6 3464
7200 min Summer 1.088 6.2 4192
8640 min Summer 0.947 4.1 4920

10080 min Summer 0.843 2.3 5568
15 min Winter 83.344 6.6 31
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Date 21/10/2016 16:09 Designed by pennington_p

File W Green Space-2BHs.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 85.710 24.010 0.3 12.7 FLOOD
60 min Winter 85.713 24.013 0.3 16.2 FLOOD

120 min Winter 85.717 24.017 0.3 19.7 FLOOD
180 min Winter 85.719 24.019 0.3 21.6 FLOOD
240 min Winter 85.720 24.020 0.3 22.8 FLOOD
360 min Winter 85.721 24.021 0.3 24.2 FLOOD
480 min Winter 85.722 24.022 0.3 24.8 FLOOD
600 min Winter 85.722 24.022 0.3 25.1 FLOOD
720 min Winter 85.722 24.022 0.3 25.1 FLOOD
960 min Winter 85.722 24.022 0.3 24.5 FLOOD

1440 min Winter 85.720 24.020 0.3 23.2 FLOOD
2160 min Winter 85.718 24.018 0.3 21.2 FLOOD
2880 min Winter 85.716 24.016 0.3 19.1 FLOOD
4320 min Winter 85.712 24.012 0.3 14.6 FLOOD
5760 min Winter 85.708 24.008 0.3 10.5 FLOOD
7200 min Winter 85.704 24.004 0.3 6.9 FLOOD
8640 min Winter 85.701 24.001 0.3 3.9 FLOOD

10080 min Winter 84.654 22.954 0.3 1.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 9.8 45
60 min Winter 35.949 13.2 72

120 min Winter 22.481 16.7 130
180 min Winter 16.899 18.6 188
240 min Winter 13.734 19.8 246
360 min Winter 10.201 21.2 360
480 min Winter 8.260 21.8 476
600 min Winter 7.008 22.1 588
720 min Winter 6.125 22.1 700
960 min Winter 4.949 21.6 910

1440 min Winter 3.659 20.2 1130
2160 min Winter 2.701 18.3 1600
2880 min Winter 2.176 16.1 2048
4320 min Winter 1.602 11.6 2900
5760 min Winter 1.288 7.5 3688
7200 min Winter 1.088 3.9 4408
8640 min Winter 0.947 1.0 5024

10080 min Winter 0.843 0.0 5576
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Date 21/10/2016 16:09 Designed by pennington_p

File W Green Space-2BHs.srcx Checked by

XP Solutions Source Control 2016.1

Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

Volume in Pipe Network (m³) 3 Dia of Outfall Pipe (m) 0.2
Slope of Outfall Pipe (1:X) 175 Roughness of Outfall Pipe (mm) 0.600

Time Area Diagram

Total Area (ha) 0.057

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.019 4 8 0.019 8 12 0.019



Curtins Consulting Ltd Page 4

.

.

.

Date 21/10/2016 16:09 Designed by pennington_p

File W Green Space-2BHs.srcx Checked by

XP Solutions Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 85.700

Deep Bore Soakaway Structure

Chamber Invert Level (m) 83.700 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:10 Designed by pennington_p

File W Shared Space-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Half Drain Time : 1163 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 84.908 24.008 0.3 10.9 FLOOD
30 min Summer 84.912 24.012 0.3 14.6 FLOOD
60 min Summer 84.916 24.016 0.3 18.6 FLOOD

120 min Summer 84.920 24.020 0.3 22.7 FLOOD
180 min Summer 84.922 24.022 0.3 25.0 FLOOD
240 min Summer 84.923 24.023 0.3 26.4 FLOOD
360 min Summer 84.925 24.025 0.3 28.1 FLOOD
480 min Summer 84.926 24.026 0.3 29.1 FLOOD
600 min Summer 84.927 24.027 0.3 29.5 FLOOD
720 min Summer 84.927 24.027 0.3 29.6 FLOOD
960 min Summer 84.926 24.026 0.3 29.3 FLOOD

1440 min Summer 84.925 24.025 0.3 28.3 FLOOD
2160 min Summer 84.924 24.024 0.3 26.9 FLOOD
2880 min Summer 84.923 24.023 0.3 25.6 FLOOD
4320 min Summer 84.920 24.020 0.3 22.8 FLOOD
5760 min Summer 84.917 24.017 0.3 20.0 FLOOD
7200 min Summer 84.914 24.014 0.3 17.2 FLOOD
8640 min Summer 84.912 24.012 0.3 14.7 FLOOD

10080 min Summer 84.909 24.009 0.3 12.3 FLOOD
15 min Winter 84.909 24.009 0.3 12.3 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 83.344 8.0 32
30 min Summer 55.879 11.7 45
60 min Summer 35.949 15.7 74

120 min Summer 22.481 19.7 132
180 min Summer 16.899 22.0 192
240 min Summer 13.734 23.5 250
360 min Summer 10.201 25.2 370
480 min Summer 8.260 26.1 488
600 min Summer 7.008 26.5 606
720 min Summer 6.125 26.6 724
960 min Summer 4.949 26.3 942

1440 min Summer 3.659 25.3 1166
2160 min Summer 2.701 24.0 1548
2880 min Summer 2.176 22.6 1964
4320 min Summer 1.602 19.8 2776
5760 min Summer 1.288 17.0 3584
7200 min Summer 1.088 14.3 4376
8640 min Summer 0.947 11.7 5112

10080 min Summer 0.843 9.4 5856
15 min Winter 83.344 9.3 32
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Date 21/10/2016 16:10 Designed by pennington_p

File W Shared Space-1BH.srcx Checked by

XP Solutions Source Control 2016.1

Summary of Results for 30 year Return Period (+30%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 84.914 24.014 0.3 16.5 FLOOD
60 min Winter 84.918 24.018 0.3 21.0 FLOOD

120 min Winter 84.923 24.023 0.3 25.7 FLOOD
180 min Winter 84.925 24.025 0.3 28.4 FLOOD
240 min Winter 84.927 24.027 0.3 30.2 FLOOD
360 min Winter 84.929 24.029 0.3 32.3 FLOOD
480 min Winter 84.931 24.031 0.3 33.6 FLOOD
600 min Winter 84.931 24.031 0.3 34.4 FLOOD
720 min Winter 84.932 24.032 0.3 34.8 FLOOD
960 min Winter 84.932 24.032 0.3 34.9 FLOOD

1440 min Winter 84.931 24.031 0.3 33.7 FLOOD
2160 min Winter 84.929 24.029 0.3 31.7 FLOOD
2880 min Winter 84.927 24.027 0.3 29.7 FLOOD
4320 min Winter 84.922 24.022 0.3 25.3 FLOOD
5760 min Winter 84.918 24.018 0.3 20.8 FLOOD
7200 min Winter 84.914 24.014 0.3 16.5 FLOOD
8640 min Winter 84.910 24.010 0.3 12.6 FLOOD

10080 min Winter 84.906 24.006 0.3 9.1 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 55.879 13.5 45
60 min Winter 35.949 18.0 74

120 min Winter 22.481 22.7 130
180 min Winter 16.899 25.4 188
240 min Winter 13.734 27.2 248
360 min Winter 10.201 29.3 364
480 min Winter 8.260 30.6 478
600 min Winter 7.008 31.4 594
720 min Winter 6.125 31.8 708
960 min Winter 4.949 31.9 932

1440 min Winter 3.659 30.7 1348
2160 min Winter 2.701 28.7 1676
2880 min Winter 2.176 26.7 2140
4320 min Winter 1.602 22.3 3036
5760 min Winter 1.288 17.8 3872
7200 min Winter 1.088 13.5 4688
8640 min Winter 0.947 9.6 5448

10080 min Winter 0.843 6.2 6152



Curtins Consulting Ltd Page 3

.

.

.

Date 21/10/2016 16:10 Designed by pennington_p
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Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

Volume in Pipe Network (m³) 3 Dia of Outfall Pipe (m) 0.2
Slope of Outfall Pipe (1:X) 175 Roughness of Outfall Pipe (mm) 0.600

Time Area Diagram

Total Area (ha) 0.073

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.024 4 8 0.024 8 12 0.024
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Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 84.900

Deep Bore Soakaway Structure

Chamber Invert Level (m) 82.900 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0

Borehole Diameter (m) 0.200
Borehole Depth (m) 22.000

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

Depth
 (m)

Side
Infil.
Coef.

(m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000



SUMMARY TABLE DESIGN CONDITIONS
1 2 3 4

Land Use Type Plus private Drives

Pollution Hazard Level Low
Pollution Hazard Indices

TSS 0.5
Metals 0.4

Hydrocarbons 0.4
SuDS components proposed

Component 1 Swale

SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
hydraulics and treatment set out in the relevant technical
component chapters of the SuDS Manual. See also
checklists in Appendix B

Component 2 Bioretention system (where the system is not
designed as an infiltration component)

SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
hydraulics and treatment set out in the relevant technical
component chapters of the SuDS Manual. See also
checklists in Appendix B

Component 3 None

SuDS Pollution Mitigation Indices
TSS 0.9

Metals >0.95
Hydrocarbons >0.95

Groundwater protection type None

Groundwater protection
Pollution Mitigation

Indices
TSS 0

Metals 0
Hydrocarbons 0

Combined Pollution Mitigation
Indices

Reference to local planning documents should also be made
to identify any additional protection required for sites due to
habitat conservation (see Chapter 7 The SuDS design
process). The implications of developments on or within
close proximity to an area with an environmental
designation, such as a Site of Special Scientific Interest
(SSSI), should be considered via consultation with relevant
conservation bodies such as Natural England

TSS 0.9
Metals >0.95

Hydrocarbons >0.95

Acceptability of Pollution
Mitigation

TSS Sufficient
Metals Sufficient

Hydrocarbons Sufficient



SUMMARY TABLE DESIGN CONDITIONS
1 2 3 4

Land Use Type Plus private Drives

Pollution Hazard Level Low
Pollution Hazard Indices

TSS 0.5
Metals 0.4

Hydrocarbons 0.4
SuDS components proposed

Component 1 Pervious pavement (where the pavement is not
designed as an infiltration component)

SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
hydraulics and treatment set out in the relevant technical
component chapters of the SuDS Manual. See also
checklists in Appendix B

Component 2 Detention basin

SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
hydraulics and treatment set out in the relevant technical
component chapters of the SuDS Manual. See also
checklists in Appendix B

Component 3 None

SuDS Pollution Mitigation Indices
TSS 0.95

Metals 0.85
Hydrocarbons >0.95

Groundwater protection type None

Groundwater protection
Pollution Mitigation

Indices
TSS 0

Metals 0
Hydrocarbons 0

Combined Pollution Mitigation
Indices

Reference to local planning documents should also be made
to identify any additional protection required for sites due to
habitat conservation (see Chapter 7 The SuDS design
process). The implications of developments on or within
close proximity to an area with an environmental
designation, such as a Site of Special Scientific Interest
(SSSI), should be considered via consultation with relevant
conservation bodies such as Natural England

TSS 0.95
Metals 0.85

Hydrocarbons >0.95

Acceptability of Pollution
Mitigation

TSS Sufficient
Metals Sufficient

Hydrocarbons Sufficient



SUMMARY TABLE DESIGN CONDITIONS
1 2 3 4

Land Use Type Plus private Drives

Pollution Hazard Level Low
Pollution Hazard Indices

TSS 0.5
Metals 0.4

Hydrocarbons 0.4
SuDS components proposed

Component 1 Pervious pavement (where the pavement is not
designed as an infiltration component)

SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
hydraulics and treatment set out in the relevant technical
component chapters of the SuDS Manual. See also
checklists in Appendix B

Component 2 None

Component 3 None

SuDS Pollution Mitigation Indices
TSS 0.7

Metals 0.6
Hydrocarbons 0.7

Groundwater protection type None

Groundwater protection
Pollution Mitigation

Indices
TSS 0

Metals 0
Hydrocarbons 0

Combined Pollution Mitigation
Indices

Reference to local planning documents should also be made
to identify any additional protection required for sites due to
habitat conservation (see Chapter 7 The SuDS design
process). The implications of developments on or within
close proximity to an area with an environmental
designation, such as a Site of Special Scientific Interest
(SSSI), should be considered via consultation with relevant
conservation bodies such as Natural England

TSS 0.7
Metals 0.6

Hydrocarbons 0.7

Acceptability of Pollution
Mitigation

TSS Sufficient
Metals Sufficient

Hydrocarbons Sufficient
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Appendix E Correspondences with Wrexham County Borough Council



From: Peter Douthwaite <Peter.Douthwaite@wrexham.gov.uk> 

Sent: 19 July 2016 14:51 

To: Paul Pennington 

Cc: Neil Taunt 

Subject: RE: Home Farm, Llay Development Planning App Ref: P/2014/0905  

 

Paul 

  

Our area Engineer responsible for the adoption of highways has made the following response:  

  

I have several concerns about the use of pervious materials for draining surface water run off from 

carriageways. 

They are :- 

1)            The open textured nature of the surface material will silt up with time and impair the 

effectiveness of the material. Conventional sweeping will not rectify the situation and 

therefore the road will fail over time resulting in flooding of the carriageway. 

2)            The water within the porous layers will freeze during harsh winters and will have an effect 

on both the life of the surface course and render the surface icy during such conditions as it is 

unlikely that the roads which are constructed of this material will not make the gritting 

routes. 

3)            The open porous texture of the material does not lend itself to providing a long lifecycle.  

4)            The use of sub-base layers for storage of the run off does question the structural integrity of 

the road and whether the road would be subject to settlement or heave over time. 

  

Based on the above I would refuse their request to use this process and encourage them to utilise an 

alternative highway drainage system which can be maintained. 

  

Regards 

  

Pete Douthwaite 

Senior Development Control Engineer    Uwch Beiriannydd Rheoli Datblygu 

  

01978 729689 

*     Wrexham County Borough Council, Environment Department, Abbey Road South, Wrexham 

Industrial Estate LL13 9PW 

*      Cyngor Bwrdeistref Sirol Wrecsam, Adran yr Amgylchedd, Ffordd Abaty De,Ystâd Ddiwydiannol 

Wrecsam, LL13 9PW 

  

            www.wrexham.gov.uk 

            www.twitter.com/wrexhamcbc 

            www.facebook.com/wrexhamcouncil 

  

  

  

From: Paul Pennington [mailto:Paul.Pennington@curtins.com]  
Sent: 18 July 2016 11:04 
To: Peter Douthwaite 
Subject: RE: Home Farm, Llay Development Planning App Ref: P/2014/0905  

  

Thanks Pete, I thought I’d best check. 

  

Also I have 2 specific adoption queries that Neil stated you would be better place to answer: 



  

1.       Will WCBC adopt pervious asphalt paving in the highway (full or partial i.e. not at junctions) 

2.       If not will WCBC adopt a reservoir pavement system (i.e. impervious asphalt over a type 3 

porous subbase storage layer, with some other system to get run-off into the storage layer) 

  

I look forward to receiving your responses. 

  

Regards 

  

Paul Pennington  Principal Engineer 
Curtins 

T. 0151 726 2000 | paul.pennington@curtins.com 
  

From: Peter Douthwaite [mailto:Peter.Douthwaite@wrexham.gov.uk]  

Sent: 15 July 2016 16:30 

To: Paul Pennington <Paul.Pennington@curtins.com> 

Subject: RE: Home Farm, Llay Development Planning App Ref: P/2014/0905  

  

Paul 

  

The highway drainage system must discharge into a system which is maintained by either the 

Council or by Welsh Water – we will not adopt any highway drainage system that discharges into a 

privately owned system. 

  

Regards 

Pete  

  

  

  

  

From: Paul Pennington [mailto:Paul.Pennington@curtins.com]  
Sent: 15 July 2016 09:48 
To: Peter Douthwaite 
Subject: RE: Home Farm, Llay Development Planning App Ref: P/2014/0905  

  

Peter 

  

Thanks for the quick response, just to clarify your response to the first query below. If the highway 

drainage were to be collected and then discharged to a private owned and maintained attenuation 

pond/ basin with borehole discharge so that the limit of the WCBC’s responsibility ended at the 

highway boundary, would this be acceptable to WCBC? Or would the highway drainage system 

require a totally separate up to the point of discharge to ground? 

  

Regards 

  

Paul Pennington  Principal Engineer 
Curtins 

T. 0151 726 2000 | paul.pennington@curtins.com 
  

From: Peter Douthwaite [mailto:Peter.Douthwaite@wrexham.gov.uk]  

Sent: 15 July 2016 09:04 

http://www.curtins.com/
http://www.curtins.com/


To: Paul Pennington <Paul.Pennington@curtins.com> 

Cc: Neil Taunt <Neil.Taunt@wrexham.gov.uk> 

Subject: RE: Home Farm, Llay Development Planning App Ref: P/2014/0905  

  

Paul 

  

In response to your email; 

  

•         Will the Borough Council require the adopted highway drainage system to be kept entirely 

separate from the private SuDS, or will the council be prepared to adopt a drainage system that also 

serves the private housing? 

  

Wrexham CBC will only adopt highway drainage – all private drainage will need to enter a separate 

system 

  

•         What types of SuDS devices are the council prepared to adopt and maintain e.g. Pervious 

Pavements/ Reservoir Pavements, Standard Road gullies with propriety  treatment devices or 

treatment channels, filter strips, swales, attenuation basins, detention ponds, interceptors, below 

ground storage structures (pipe, arch or geocellular), borehole soakaways (see typical detail below) 

etc. 

  

WCBC have no policy on the adoption of SuDS devices but we are willing to consider any sensible 

proposals; we will take commuted sum payments for future maintenance of any SuDS device we 

agree to adopt. All SuDS features associated with the drainage of the highway would need to be 

included in the adopted highway area.    

  

You should discuss any SuDS proposals  with WCBC Senior Flood Management Officer Neil 

Taunt  neil.taunt@wrexham.gov.uk 

          

Regards 

  

Pete Douthwaite 

Senior Development Control Engineer    Uwch Beiriannydd Rheoli Datblygu 

  

01978 729689 

*     Wrexham County Borough Council, Environment Department, Abbey Road South, Wrexham 

Industrial Estate LL13 9PW 

*      Cyngor Bwrdeistref Sirol Wrecsam, Adran yr Amgylchedd, Ffordd Abaty De,Ystâd Ddiwydiannol 

Wrecsam, LL13 9PW 

  

            www.wrexham.gov.uk 

            www.twitter.com/wrexhamcbc 

            www.facebook.com/wrexhamcouncil 

  

  

From: Paul Pennington [mailto:Paul.Pennington@curtins.com]  
Sent: 13 July 2016 12:19 
To: Peter Douthwaite 
Cc: Tim Bingham 
Subject: Home Farm, Llay Development Planning App Ref: P/2014/0905  

  

Peter 



  

We have been asked to assess the feasibility of infiltration discharge of the surface water runoff 

from the Home Farm, Llay Development Planning App Ref: P/2014/0905; and my colleague Keith 

York who you have previously corresponded with regarding the transport assessment for this project 

passed me your contact details as the council Highways Officer contact for this project. 

  

As it is intended that the new access roads and shared space areas will be adopted under a section 

38 agreement between the developer and Wrexham CBC, we would like some guidance from the 

relevant council officer regarding the likely council requirements/ constraints for adoption of the 

proposed new highway drainage system under a section 38 agreement. 

  

As our the feasibility study has shown the only viable option for the development is to discharge the 

surface water runoff to ground via borehole soakaways. And that the collected stormwater will 

require a robust SuDS treatment train and attenuation storage prior to discharge to ground to 

protect the ground water we have the following specific questions regarding the likely council 

requirements/ constraints for adoption of the proposed new highway drainage system:  

  

•         Will the Borough Council require the adopted highway drainage system to be kept entirely 

separate from the private SuDS, or will the council be prepared to adopt a drainage system 

that also serves the private housing? 

•         What types of SuDS devices are the council prepared to adopt and maintain e.g. Pervious 

Pavements/ Reservoir Pavements, Standard Road gullies with propriety  treatment devices 

or treatment channels, filter strips, swales, attenuation basins, detention ponds, 

interceptors, below ground storage structures (pipe, arch or geocellular), borehole 

soakaways (see typical detail below) etc. 

  

 
  



Please can you pass these queries on to the relevant council officer (if it is not yourself). If you or 

have any queries regarding the above please contact me at the contact details below to discuss the 

proposals. 

  

Regards 

  

  

  

  

Click her

  

Paul Pennington 
Principal Engineer 
T. 0151 726 2000  
paul.pennington@curtins.com  
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