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DRAWING NOTES

Topographical Surveys

Trees are drawn to scale showing the average canopy spread. Descriptions and
heights should be used as a guide only.

All building names, descriptions, number of storeys, construction type including
roof line details are indicative only and taken externally from ground level.

All below ground details including drainage, voids and services have been
identified from above ground and therefore all details relating to these features
including; sizes, depth, description etc will be approximate only. All critical
dimensions and connections should be checked and verified prior to starting
work.

Detail, services and features may not have been surveyed if obstructed or not
reasonably visible at the time of the survey.

Surveyed physical features may not necessarily represent the legal boundary
line.

Measured Building Surveys

Measurements to internal walls are taken to the wall finishes at approx 1m
above the floor level and the wall assumed to be vertical.

General

The contractor must check and verify all site and building dimensions, levels,
utilities and drainage details and connections prior to commencing work.  Any
errors or discrepancies must be notified to Survey Solutions immediately.

The accuracy of the digital data is the same as the plotting scale implies. All
dimensions are in metres unless otherwise stated.

The survey control listed is only to be used for topographical surveys at the
stated scale.  All control must be checked and verified prior to use.

© Land Survey Solutions Limited holds the copyright to all the information
contained within this document and their written consent must be obtained
before copying or using the data other than for the purpose it was originally
supplied.

Do not scale from this drawing.
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British telecom

Drainage pipe size data has been determined from the surface, in order to comply with confined spaces 
health and safetylegislation. Please regard this data as approximate.

Drawing caveats, please note:

LSS carry out surveys in accordance with site procedures using approved
detectors.

Depth data is limited by the accuracy of the detection equipment. Average
accuracy is +/- 10% of depth with GPR and +/- 5% of the depth with
electromagnetic technologies.

It is LSS procedure to use statutory undertakers plans prior to and during
the survey as a guide for the survey team.

In accordance with British Telecom's national policy survey companies are not
permitted to raise BT inspection chamber covers.

Drainage routes between manholes, if not able to be traced by LSS survey
methodologies, are assumed to be direct lines between manholes.

LSS advise that excavations in the vicinity of services are carried out with due
diligence, please refer to HSG47.

Utility Survey Boundary Unable to trace

PAS128 Quality Levels

Please refer to PAS128:2014 Table 1 - “Quality level of survey outputs (normative)”

for in anticipated accuracy of quality levels.

All utilities are located to PAS128 QL-B2 unless otherwise stated.

The following table identifies the PAS128 quality level based on the text

notes shown on the drawing:

Annotation found on drawing             PAS128 Quality Level

Added from records                                PAS128 QL-D

Trench scar, street furniture,

visual note/reference to utility                 PAS128 QL-C

Assumed route                                       PAS128 QL-B4

Unable to obtain depth                           PAS128 QL-B3

QL-B1                                                     PAS128 QL-B1

QL-B3P                                                   PAS128 QL-B3P

QL-B2P                                                   PAS128 QL-B2P

QL-B1P                                                   PAS128 QL-B1P

Quality levels ending with a “P” refer to a utility that has been located with post

processed Ground Penetrating Radar (GPR).
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Any discrepancy found between an Ordnance Survey
benchmark and an OSGB15 computed orthometric
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LÔN CAEATHRO

KEY:

- Proposed Surface Water Sewer

- Proposed Permeable Block Paving

- Proposed Raingarden

- Proposed Attenuation Basin

NOTES:

1. Surface water storage to be provided throughout the site as
follows:

Permeable paving throughout site: 44.7 cu.m
Surface water attenuation basin: 40 cu.m

2. The Permeable Paving is to have a 600mm deep storage
layer with the outfall flows restricted via  orifice plate flow
control devices.

3. The proposed Suds basin has been designed for the 1 in
100yr storm event (+40% allowance for climate change). The
storage volume required for the design storm is 40m³. The
dimensions of the attenuation basin shown is as follows:
114sqm x 1.1m depth, 1 in 3 grading to base.

4. Surface water discharge from site to Afon Bueno to be
restricted to 5 l/s via a vortex flow controller chamber.

5. Raingardens throughout site are to provide additional
storage, as well as enhancing site biodiversity, providing an
amenity to the residents and providing additional pollution
control.
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REPORT REF: 23007/E/01 1 

 

1. INTRODUCTION 

 

In accordance with your instructions, Datrys undertook porosity tests at the site of a 

proposed new housing development on the 1st & 2nd February 2023.  

 

In carrying out these tests Datrys did not encounter any services & utilities or below 

ground structures.  

 

A pre-soak exercise was undertaken on the 1st February with testing commencing the 

subsequent day with tests in all intended positions undertaken as desired. 

 

The results of the tests were recorded for evaluation and future design purposes. 

 

The intention of the testing was to identify ground permeability for potential use of 

soakaways for surface water design. 
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2. GENERAL OVERVIEW 

 

The site is agricultural land located immediately east of Bontnewydd Roundabout at 

National Grid Reference SH 48415 60163. 

 

The purpose of the investigation was to undertake Soil Infiltration tests in accordance 

with BRE Digest 365 and Building Regulations Part H. 

 

The porosity pits were undertaken within the site boundary and located in grassed 

areas as indicated within the attached plan (Appendix A). Three Trial Pits were first 

undertaken to understand the make-up of the ground strata, to ascertain if will 

encounter groundwater and to identify an appropriate depth for testing. 

 

Each pit consisted of an organic topsoil layer underlain by a well graded gravelly sand 

atop a medium dense clay strata, the boundary of the lower differing strata ranging 

from 1m – 1.9m depth across the pits.  

 

Porosity pits were then dug to a pre-determined depth based on the trial pit findings 

within the well graded gravelly sand layer. A pre-soak was then undertaken in each 

and the pits made secure and left overnight. 

 

The purpose of this report is to ascertain the infiltration values of the underlying strata 

for the design of surface water soakaways. 
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3. SITE CONDITIONS  

 

The weather at the time of the investigation was dry and was preceded by a relatively 

dry period. No rain fell overnight with it remaining dry for the duration of the testing. 

 

The site topography consists of a gradual fall from east to west with a steepening 

incline down toward the adjacent watercourse.  The site topography appears 

consistent with the surrounding land which indicates that the site has remained at its 

natural level.  

 

The nearest watercourse (Afon Beuno) runs along the north and western boundary of 

the site. The flood mapping for the area suggests this watercourse is at high risk of 

flooding but appears to be mostly on the opposite side, outside the site extent. 

 

The trial pits indicated that the site comprises of an approximately 300mm organic 

topsoil underlain by a well graded gravelly sand of varying thickness ranging from 0.7-

1.6m. A medium dense clay strata containing gravels and cobbles made up the 

remainder of the test pit depths down to the maximum reach of the excavator, 

approximately 2.5m. Its possible that some fill has been deposited in the centre of the 

site around the area of P2. 

 

Groundwater was not encountered within any of the pits.
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4. SOIL INFILTRATION RESULTS  

 

Despite the pre-soak being undertaken in the well graded gravelly sand, P1 and P2 

failed to have that pre-soak drain away by the next day and the water remained in the 

pits throughout the 2nd day.  

 

P3 was dry on return to site on day 2, thus only this pit was subjected to porosity 

testing. Three tests were undertaken in P3 with the results given below. The results 

indicated a trend of the rate slowing from test to test so a 4th test was undertaken to 

determine if the trend continued. The reduction in the 2-4th test was relatively minimal. 

 

Results: 

P1 Depth 

(m) 

Ground 

Water Depth 

Soil Infiltration Rate (m/s) Comments 

Pre-soak 1.50 N/A N/A Pre-soak did not drain 
100mm remained in pit from 

day 1 

 

P2 Depth 

(m) 

Ground 

Water Depth 

Soil Infiltration Rate (m/s) Comments 

Pre-soak 
1.00 N/A N/A Pre-soak did not drain 

220mm remained in pit from 
day 1 

 

P3 Depth 

(m) 

Ground 

Water Depth 

Soil Infiltration Rate (m/s) Comments 

Pre-soak 1.00 N/A N/A Fully drained 
 

Test 1 1.00 N/A 5.35x10-5  

Test 2 1.00 N/A 3.71x10-5  

Test 3 1.00 N/A 3.54x10-5  

Test 4 1.00 N/A 3.49x10-5 Undertaken to see if 
continued to slow 
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5. CONCLUSIONS 

 

Our findings indicate that the site ground conditions vary across the site with areas of 

the site offering no capacity for infiltration whilst the western side of the site suggests 

a good capacity for infiltration. However, the depth of suitable ground is limited to 

approximately 1.4m with the underlying strata consisting of a predominately clay soil. 

 

Some further trial pits were then undertaken to attempt to ascertain if the ground 

conditions remained the same local to TP3 and P3. TP4, 5 and 6 where undertaken 

with TP6 being between TP3 and P2 to ascertain if there was any noticeable difference 

in material encountered. It had been noted that P2 appeared to suggest the upper 

1.0m could be fill with some shale fragments and larger granular material. TP5 

appeared to give the same strata log as TP3 whilst TP4 suggested the layer suitable 

for infiltration is limited to 1.2m depth. TP6 sides were not stable and the material was 

noted to be closer in similarity to that encountered in P2. 

 

In conclusion, there appears to be a suitable albeit relatively shallow area of material 

that could afford an opportunity for infiltration in the western side of the site with a rate 

of 3.54x10-5 to be applied in any design calculations. 

 

Given the free draining material is somewhat limited in depth, infiltration may not be 

achievable for the whole site. It is possible that any design could use a soakaway or 

an infiltration basin with high level overflow to the watercourse to address more 

significant design events. 

 

If the development does not afford adequate space to accommodate soakaways, then 

an alternative means of discharge should be investigated following the hierarchy set 

out by SUDS and the Building Regulations. 
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APPENDIX 
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APPENDIX A – POROSITY PIT LOCATION PLAN 
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Datrys Consulting Engineers Ltd Project: 23007

Unit 6 Title: Bontnewydd

Doc Fictoria Ref: Porosity Pit 3, Test 1

Caernarfon Test Date: 02.02.23

Gwynedd

LL55 1TH

Tel 01286 671027

Trial Pit Dimensions: Length (m) 0.3 Width (m) 0.3 Depth (m) 1

Time
Depth to 

water

Rate of 

change

Actual 

Water 

Depth

(mins) (m) (m/min) (m) Max effective storage depth 0.30 m

0 0.700 0.300 Volume Outflow, Vp75-25 0.01 m3

10 0.800 0.01000 0.200 Surface Area, ap50 0.27 m2

20 0.910 0.01100 0.090 Time Taken, tp75-25 16 min

27 0.950 0.00571 0.050 Soil Infiltration Rate, f 5.35E-05 m/s

75% depth (m) 0.23 Calc 75% time (min) 7

25% depth (m) 0.08 Calc 25% time (min) 23

Vp 6.24 s/mm

0.00 m3



Datrys Consulting Engineers Ltd Project: 23007

Unit 6 Title: Bontnewydd

Doc Fictoria Ref: Porosity Pit 3, Test 2

Caernarfon Test Date: 02.02.23

Gwynedd

LL55 1TH

Tel 01286 671027

Trial Pit Dimensions: Length (m) 0.3 Width (m) 0.3 Depth (m) 1

Time
Depth to 

water

Rate of 

change

Actual 

Water 

Depth

(mins) (m) (m/min) (m) Max effective storage depth 0.30 m

0 0.700 0.300 Volume Outflow, Vp75-25 0.01 m3

10 0.790 0.00900 0.210 Surface Area, ap50 0.27 m2

20 0.830 0.00400 0.170 Time Taken, tp75-25 22 min

30 0.910 0.00800 0.090 Soil Infiltration Rate, f 3.71E-05 m/s

37 0.950 0.00571 0.050

75% depth (m) 0.23 Calc 75% time (min) 10

25% depth (m) 0.08 Calc 25% time (min) 33

Vp 8.98 s/mm



Datrys Consulting Engineers Ltd Project: 23007

Unit 6 Title: Bontnewydd

Doc Fictoria Ref: Porosity Pit 3, Test 3

Caernarfon Test Date: 02.02.23

Gwynedd

LL55 1TH

Tel 01286 671027

Trial Pit Dimensions: Length (m) 0.3 Width (m) 0.3 Depth (m) 1

Time
Depth to 

water

Rate of 

change

Actual 

Water 

Depth

(mins) (m) (m/min) (m) Max effective storage depth 0.30 m

0 0.700 0.300 Volume Outflow, Vp75-25 0.01 m3

10 0.790 0.00900 0.210 Surface Area, ap50 0.27 m2

20 0.830 0.00400 0.170 Time Taken, tp75-25 24 min

30 0.875 0.00450 0.125 Soil Infiltration Rate, f 3.54E-05 m/s

37 0.950 0.01071 0.050

75% depth (m) 0.23 Calc 75% time (min) 11

25% depth (m) 0.08 Calc 25% time (min) 34

Vp 9.43 s/mm



Datrys Consulting Engineers Ltd Project: 23007

Unit 6 Title: Bontnewydd

Doc Fictoria Ref: Porosity Pit 3, Test 4

Caernarfon Test Date: 02.02.23

Gwynedd

LL55 1TH

Tel 01286 671027

Trial Pit Dimensions: Length (m) 0.3 Width (m) 0.3 Depth (m) 1

Time
Depth to 

water

Rate of 

change

Actual 

Water 

Depth

(mins) (m) (m/min) (m) Max effective storage depth 0.30 m

0 0.700 0.300 Volume Outflow, Vp75-25 0.01 m3

10 0.780 0.00800 0.220 Surface Area, ap50 0.27 m2

25 0.865 0.00567 0.135 Time Taken, tp75-25 24 min

30 0.885 0.00400 0.115 Soil Infiltration Rate, f 3.49E-05 m/s

35 0.930 0.00900 0.070

39 0.950 0.00500 0.050 75% depth (m) 0.23 Calc 75% time (min) 11

25% depth (m) 0.08 Calc 25% time (min) 35

Vp 9.54 s/mm

Volume Outflow, Vp75-25 0.00 m3
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Upstream
Structures

Outflow To Overflow To

(None) 9516 - Preliminary Pond Sizing.SRCX (None)

Half Drain Time : 91 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 99.558 0.268 0.0 0.3 0.3 2.0 O K
30 min Summer 99.649 0.359 0.0 0.4 0.4 2.7 O K
60 min Summer 99.727 0.437 0.0 0.4 0.4 3.3 Flood Risk
120 min Summer 99.776 0.486 0.0 0.4 0.4 3.7 Flood Risk
180 min Summer 99.788 0.498 0.0 0.4 0.4 3.8 Flood Risk
240 min Summer 99.783 0.493 0.0 0.4 0.4 3.7 Flood Risk
360 min Summer 99.759 0.469 0.0 0.4 0.4 3.5 Flood Risk
480 min Summer 99.731 0.441 0.0 0.4 0.4 3.3 Flood Risk
600 min Summer 99.705 0.415 0.0 0.4 0.4 3.1 Flood Risk
720 min Summer 99.679 0.389 0.0 0.4 0.4 2.9 O K
960 min Summer 99.633 0.343 0.0 0.4 0.4 2.6 O K
1440 min Summer 99.560 0.270 0.0 0.3 0.3 2.0 O K
2160 min Summer 99.485 0.195 0.0 0.3 0.3 1.5 O K
2880 min Summer 99.435 0.145 0.0 0.3 0.3 1.1 O K
4320 min Summer 99.374 0.084 0.0 0.2 0.2 0.6 O K
5760 min Summer 99.341 0.051 0.0 0.2 0.2 0.4 O K
7200 min Summer 99.321 0.031 0.0 0.2 0.2 0.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 105.613 0.0 2.2 18
30 min Summer 73.497 0.0 3.2 32
60 min Summer 49.020 0.0 4.3 60
120 min Summer 31.620 0.0 5.5 90
180 min Summer 24.081 0.0 6.4 126
240 min Summer 19.682 0.0 6.9 160
360 min Summer 14.719 0.0 7.8 228
480 min Summer 11.975 0.0 8.5 296
600 min Summer 10.193 0.0 9.0 362
720 min Summer 8.930 0.0 9.5 428
960 min Summer 7.238 0.0 10.2 558
1440 min Summer 5.370 0.0 11.4 806
2160 min Summer 3.972 0.0 12.6 1168
2880 min Summer 3.201 0.0 13.5 1528
4320 min Summer 2.356 0.0 14.9 2248
5760 min Summer 1.897 0.0 16.0 2944
7200 min Summer 1.604 0.0 16.8 3672
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 99.308 0.018 0.0 0.1 0.1 0.1 O K
10080 min Summer 99.298 0.008 0.0 0.1 0.1 0.1 O K

15 min Winter 99.595 0.305 0.0 0.3 0.3 2.3 O K
30 min Winter 99.699 0.409 0.0 0.4 0.4 3.1 O K
60 min Winter 99.791 0.501 0.0 0.4 0.4 3.8 Flood Risk
120 min Winter 99.846 0.556 0.0 0.5 0.5 4.2 Flood Risk
180 min Winter 99.855 0.565 0.0 0.5 0.5 4.3 Flood Risk
240 min Winter 99.843 0.553 0.0 0.5 0.5 4.2 Flood Risk
360 min Winter 99.802 0.512 0.0 0.4 0.4 3.9 Flood Risk
480 min Winter 99.759 0.469 0.0 0.4 0.4 3.5 Flood Risk
600 min Winter 99.717 0.427 0.0 0.4 0.4 3.2 Flood Risk
720 min Winter 99.679 0.389 0.0 0.4 0.4 2.9 O K
960 min Winter 99.614 0.324 0.0 0.4 0.4 2.4 O K
1440 min Winter 99.519 0.229 0.0 0.3 0.3 1.7 O K
2160 min Winter 99.433 0.143 0.0 0.3 0.3 1.1 O K
2880 min Winter 99.382 0.092 0.0 0.2 0.2 0.7 O K
4320 min Winter 99.331 0.041 0.0 0.2 0.2 0.3 O K
5760 min Winter 99.306 0.016 0.0 0.1 0.1 0.1 O K
7200 min Winter 99.293 0.003 0.0 0.1 0.1 0.0 O K
8640 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.399 0.0 17.6 4408
10080 min Summer 1.247 0.0 18.2 5136

15 min Winter 105.613 0.0 2.5 17
30 min Winter 73.497 0.0 3.6 31
60 min Winter 49.020 0.0 4.8 58
120 min Winter 31.620 0.0 6.2 96
180 min Winter 24.081 0.0 7.1 134
240 min Winter 19.682 0.0 7.8 172
360 min Winter 14.719 0.0 8.8 246
480 min Winter 11.975 0.0 9.5 318
600 min Winter 10.193 0.0 10.1 386
720 min Winter 8.930 0.0 10.6 454
960 min Winter 7.238 0.0 11.5 584
1440 min Winter 5.370 0.0 12.8 836
2160 min Winter 3.972 0.0 14.2 1192
2880 min Winter 3.201 0.0 15.2 1556
4320 min Winter 2.356 0.0 16.7 2248
5760 min Winter 1.897 0.0 17.9 2944
7200 min Winter 1.604 0.0 18.9 3672
8640 min Winter 1.399 0.0 19.7 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.247 0.0 20.5 0
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.400 Shortest Storm (mins) 15

Ratio R 0.288 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.012

Time
From:

(mins)
To:

Area
(ha)

0 4 0.012
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Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 2.4
Membrane Percolation (mm/hr) 1000 Length (m) 10.5

Max Percolation (l/s) 7.0 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 99.290 Cap Volume Depth (m) 0.600

Orifice Outflow Control

Diameter (m) 0.017 Discharge Coefficient 0.600 Invert Level (m) 99.250
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Upstream
Structures

Outflow To Overflow To

(None) 9516 - Preliminary Pond Sizing.SRCX (None)

Half Drain Time : 76 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 99.529 0.239 0.0 0.3 0.3 1.7 O K
30 min Summer 99.609 0.319 0.0 0.4 0.4 2.2 O K
60 min Summer 99.672 0.382 0.0 0.4 0.4 2.6 O K
120 min Summer 99.713 0.423 0.0 0.4 0.4 2.9 Flood Risk
180 min Summer 99.718 0.428 0.0 0.4 0.4 3.0 Flood Risk
240 min Summer 99.710 0.420 0.0 0.4 0.4 2.9 Flood Risk
360 min Summer 99.683 0.393 0.0 0.4 0.4 2.7 O K
480 min Summer 99.655 0.365 0.0 0.4 0.4 2.5 O K
600 min Summer 99.629 0.339 0.0 0.4 0.4 2.3 O K
720 min Summer 99.605 0.315 0.0 0.4 0.4 2.2 O K
960 min Summer 99.563 0.273 0.0 0.3 0.3 1.9 O K
1440 min Summer 99.497 0.207 0.0 0.3 0.3 1.4 O K
2160 min Summer 99.433 0.143 0.0 0.3 0.3 1.0 O K
2880 min Summer 99.391 0.101 0.0 0.2 0.2 0.7 O K
4320 min Summer 99.343 0.053 0.0 0.2 0.2 0.4 O K
5760 min Summer 99.318 0.028 0.0 0.1 0.1 0.2 O K
7200 min Summer 99.303 0.013 0.0 0.1 0.1 0.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 105.613 0.0 1.9 17
30 min Summer 73.497 0.0 2.6 31
60 min Summer 49.020 0.0 3.6 56
120 min Summer 31.620 0.0 4.6 88
180 min Summer 24.081 0.0 5.3 122
240 min Summer 19.682 0.0 5.8 158
360 min Summer 14.719 0.0 6.5 226
480 min Summer 11.975 0.0 7.0 292
600 min Summer 10.193 0.0 7.5 358
720 min Summer 8.930 0.0 7.9 422
960 min Summer 7.238 0.0 8.5 548
1440 min Summer 5.370 0.0 9.5 794
2160 min Summer 3.972 0.0 10.5 1148
2880 min Summer 3.201 0.0 11.3 1504
4320 min Summer 2.356 0.0 12.4 2208
5760 min Summer 1.897 0.0 13.3 2944
7200 min Summer 1.604 0.0 14.0 3672
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 99.294 0.004 0.0 0.1 0.1 0.0 O K
10080 min Summer 99.290 0.000 0.0 0.1 0.1 0.0 O K

15 min Winter 99.563 0.273 0.0 0.3 0.3 1.9 O K
30 min Winter 99.655 0.365 0.0 0.4 0.4 2.5 O K
60 min Winter 99.730 0.440 0.0 0.4 0.4 3.0 Flood Risk
120 min Winter 99.772 0.482 0.0 0.4 0.4 3.3 Flood Risk
180 min Winter 99.773 0.483 0.0 0.4 0.4 3.3 Flood Risk
240 min Winter 99.758 0.468 0.0 0.4 0.4 3.2 Flood Risk
360 min Winter 99.713 0.423 0.0 0.4 0.4 2.9 Flood Risk
480 min Winter 99.670 0.380 0.0 0.4 0.4 2.6 O K
600 min Winter 99.630 0.340 0.0 0.4 0.4 2.4 O K
720 min Winter 99.595 0.305 0.0 0.4 0.4 2.1 O K
960 min Winter 99.537 0.247 0.0 0.3 0.3 1.7 O K
1440 min Winter 99.456 0.166 0.0 0.3 0.3 1.1 O K
2160 min Winter 99.386 0.096 0.0 0.2 0.2 0.7 O K
2880 min Winter 99.348 0.058 0.0 0.2 0.2 0.4 O K
4320 min Winter 99.309 0.019 0.0 0.1 0.1 0.1 O K
5760 min Winter 99.292 0.002 0.0 0.1 0.1 0.0 O K
7200 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K
8640 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.399 0.0 14.6 4400
10080 min Summer 1.247 0.0 15.1 0

15 min Winter 105.613 0.0 2.1 17
30 min Winter 73.497 0.0 3.0 31
60 min Winter 49.020 0.0 4.0 58
120 min Winter 31.620 0.0 5.2 94
180 min Winter 24.081 0.0 5.9 132
240 min Winter 19.682 0.0 6.5 170
360 min Winter 14.719 0.0 7.3 242
480 min Winter 11.975 0.0 7.9 312
600 min Winter 10.193 0.0 8.4 380
720 min Winter 8.930 0.0 8.9 444
960 min Winter 7.238 0.0 9.6 570
1440 min Winter 5.370 0.0 10.6 820
2160 min Winter 3.972 0.0 11.8 1172
2880 min Winter 3.201 0.0 12.7 1528
4320 min Winter 2.356 0.0 13.9 2244
5760 min Winter 1.897 0.0 14.9 2936
7200 min Winter 1.604 0.0 15.7 0
8640 min Winter 1.399 0.0 16.4 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.247 0.0 17.0 0
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.400 Shortest Storm (mins) 15

Ratio R 0.288 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.010

Time
From:

(mins)
To:

Area
(ha)

0 4 0.010
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Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 4.8
Membrane Percolation (mm/hr) 1000 Length (m) 4.8

Max Percolation (l/s) 6.4 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 99.290 Cap Volume Depth (m) 0.600

Orifice Outflow Control

Diameter (m) 0.017 Discharge Coefficient 0.600 Invert Level (m) 99.250
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Upstream
Structures

Outflow To Overflow To

(None) 9516 - Preliminary Pond Sizing.SRCX (None)

Half Drain Time : 81 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 99.557 0.267 0.0 0.3 0.3 1.8 O K
30 min Summer 99.645 0.355 0.0 0.4 0.4 2.5 O K
60 min Summer 99.718 0.428 0.0 0.4 0.4 3.0 Flood Risk
120 min Summer 99.764 0.474 0.0 0.4 0.4 3.3 Flood Risk
180 min Summer 99.773 0.483 0.0 0.4 0.4 3.3 Flood Risk
240 min Summer 99.765 0.475 0.0 0.4 0.4 3.3 Flood Risk
360 min Summer 99.737 0.447 0.0 0.4 0.4 3.1 Flood Risk
480 min Summer 99.708 0.418 0.0 0.4 0.4 2.9 Flood Risk
600 min Summer 99.680 0.390 0.0 0.4 0.4 2.7 O K
720 min Summer 99.653 0.363 0.0 0.4 0.4 2.5 O K
960 min Summer 99.607 0.317 0.0 0.4 0.4 2.2 O K
1440 min Summer 99.535 0.245 0.0 0.3 0.3 1.7 O K
2160 min Summer 99.462 0.172 0.0 0.3 0.3 1.2 O K
2880 min Summer 99.414 0.124 0.0 0.2 0.2 0.9 O K
4320 min Summer 99.359 0.069 0.0 0.2 0.2 0.5 O K
5760 min Summer 99.330 0.040 0.0 0.2 0.2 0.3 O K
7200 min Summer 99.312 0.022 0.0 0.1 0.1 0.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 105.613 0.0 2.1 17
30 min Summer 73.497 0.0 2.9 31
60 min Summer 49.020 0.0 3.9 56
120 min Summer 31.620 0.0 5.1 88
180 min Summer 24.081 0.0 5.8 124
240 min Summer 19.682 0.0 6.4 158
360 min Summer 14.719 0.0 7.1 226
480 min Summer 11.975 0.0 7.8 294
600 min Summer 10.193 0.0 8.3 360
720 min Summer 8.930 0.0 8.7 424
960 min Summer 7.238 0.0 9.4 550
1440 min Summer 5.370 0.0 10.4 794
2160 min Summer 3.972 0.0 11.6 1164
2880 min Summer 3.201 0.0 12.4 1524
4320 min Summer 2.356 0.0 13.7 2244
5760 min Summer 1.897 0.0 14.6 2944
7200 min Summer 1.604 0.0 15.4 3672
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 99.300 0.010 0.0 0.1 0.1 0.1 O K
10080 min Summer 99.292 0.002 0.0 0.1 0.1 0.0 O K

15 min Winter 99.593 0.303 0.0 0.3 0.3 2.1 O K
30 min Winter 99.695 0.405 0.0 0.4 0.4 2.8 O K
60 min Winter 99.782 0.492 0.0 0.4 0.4 3.4 Flood Risk
120 min Winter 99.831 0.541 0.0 0.5 0.5 3.7 Flood Risk
180 min Winter 99.836 0.546 0.0 0.5 0.5 3.8 Flood Risk
240 min Winter 99.820 0.530 0.0 0.5 0.5 3.7 Flood Risk
360 min Winter 99.774 0.484 0.0 0.4 0.4 3.3 Flood Risk
480 min Winter 99.728 0.438 0.0 0.4 0.4 3.0 Flood Risk
600 min Winter 99.685 0.395 0.0 0.4 0.4 2.7 O K
720 min Winter 99.647 0.357 0.0 0.4 0.4 2.5 O K
960 min Winter 99.582 0.292 0.0 0.3 0.3 2.0 O K
1440 min Winter 99.491 0.201 0.0 0.3 0.3 1.4 O K
2160 min Winter 99.410 0.120 0.0 0.2 0.2 0.8 O K
2880 min Winter 99.365 0.075 0.0 0.2 0.2 0.5 O K
4320 min Winter 99.320 0.030 0.0 0.1 0.1 0.2 O K
5760 min Winter 99.299 0.009 0.0 0.1 0.1 0.1 O K
7200 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K
8640 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.399 0.0 16.1 4408
10080 min Summer 1.247 0.0 16.7 5136

15 min Winter 105.613 0.0 2.3 17
30 min Winter 73.497 0.0 3.3 31
60 min Winter 49.020 0.0 4.4 58
120 min Winter 31.620 0.0 5.7 94
180 min Winter 24.081 0.0 6.5 132
240 min Winter 19.682 0.0 7.1 170
360 min Winter 14.719 0.0 8.0 244
480 min Winter 11.975 0.0 8.7 314
600 min Winter 10.193 0.0 9.3 380
720 min Winter 8.930 0.0 9.8 448
960 min Winter 7.238 0.0 10.5 578
1440 min Winter 5.370 0.0 11.7 822
2160 min Winter 3.972 0.0 13.0 1188
2880 min Winter 3.201 0.0 13.9 1528
4320 min Winter 2.356 0.0 15.3 2248
5760 min Winter 1.897 0.0 16.4 2936
7200 min Winter 1.604 0.0 17.3 0
8640 min Winter 1.399 0.0 18.1 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.247 0.0 18.8 0
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.400 Shortest Storm (mins) 15

Ratio R 0.288 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.011

Time
From:

(mins)
To:

Area
(ha)

0 4 0.011
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Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 4.8
Membrane Percolation (mm/hr) 1000 Length (m) 4.8

Max Percolation (l/s) 6.4 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 99.290 Cap Volume Depth (m) 0.600

Orifice Outflow Control

Diameter (m) 0.017 Discharge Coefficient 0.600 Invert Level (m) 99.250
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Upstream
Structures

Outflow To Overflow To

(None) 9516 - Preliminary Pond Sizing.SRCX (None)

Half Drain Time : 84 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 99.584 0.294 0.0 0.3 0.3 2.0 O K
30 min Summer 99.682 0.392 0.0 0.4 0.4 2.7 O K
60 min Summer 99.763 0.473 0.0 0.4 0.4 3.3 Flood Risk
120 min Summer 99.816 0.526 0.0 0.5 0.5 3.6 Flood Risk
180 min Summer 99.827 0.537 0.0 0.5 0.5 3.7 Flood Risk
240 min Summer 99.821 0.531 0.0 0.5 0.5 3.7 Flood Risk
360 min Summer 99.793 0.503 0.0 0.4 0.4 3.5 Flood Risk
480 min Summer 99.762 0.472 0.0 0.4 0.4 3.3 Flood Risk
600 min Summer 99.732 0.442 0.0 0.4 0.4 3.1 Flood Risk
720 min Summer 99.703 0.413 0.0 0.4 0.4 2.9 Flood Risk
960 min Summer 99.653 0.363 0.0 0.4 0.4 2.5 O K
1440 min Summer 99.574 0.284 0.0 0.3 0.3 2.0 O K
2160 min Summer 99.493 0.203 0.0 0.3 0.3 1.4 O K
2880 min Summer 99.440 0.150 0.0 0.3 0.3 1.0 O K
4320 min Summer 99.376 0.086 0.0 0.2 0.2 0.6 O K
5760 min Summer 99.342 0.052 0.0 0.2 0.2 0.4 O K
7200 min Summer 99.322 0.032 0.0 0.2 0.2 0.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 105.613 0.0 2.3 17
30 min Summer 73.497 0.0 3.2 31
60 min Summer 49.020 0.0 4.3 58
120 min Summer 31.620 0.0 5.6 90
180 min Summer 24.081 0.0 6.4 124
240 min Summer 19.682 0.0 7.0 158
360 min Summer 14.719 0.0 7.8 228
480 min Summer 11.975 0.0 8.5 294
600 min Summer 10.193 0.0 9.0 362
720 min Summer 8.930 0.0 9.5 426
960 min Summer 7.238 0.0 10.3 552
1440 min Summer 5.370 0.0 11.4 796
2160 min Summer 3.972 0.0 12.6 1164
2880 min Summer 3.201 0.0 13.6 1528
4320 min Summer 2.356 0.0 14.9 2244
5760 min Summer 1.897 0.0 16.0 2944
7200 min Summer 1.604 0.0 16.9 3672
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 99.308 0.018 0.0 0.1 0.1 0.1 O K
10080 min Summer 99.298 0.008 0.0 0.1 0.1 0.1 O K

15 min Winter 99.624 0.334 0.0 0.4 0.4 2.3 O K
30 min Winter 99.737 0.447 0.0 0.4 0.4 3.1 Flood Risk
60 min Winter 99.835 0.545 0.0 0.5 0.5 3.8 Flood Risk
120 min Winter 99.895 0.605 0.0 0.5 0.5 4.2 Flood Risk
180 min Winter 99.941 0.651 0.0 0.5 0.5 4.2 Flood Risk
240 min Winter 99.884 0.594 0.0 0.5 0.5 4.1 Flood Risk
360 min Winter 99.837 0.547 0.0 0.5 0.5 3.8 Flood Risk
480 min Winter 99.788 0.498 0.0 0.4 0.4 3.4 Flood Risk
600 min Winter 99.741 0.451 0.0 0.4 0.4 3.1 Flood Risk
720 min Winter 99.700 0.410 0.0 0.4 0.4 2.8 O K
960 min Winter 99.629 0.339 0.0 0.4 0.4 2.3 O K
1440 min Winter 99.527 0.237 0.0 0.3 0.3 1.6 O K
2160 min Winter 99.436 0.146 0.0 0.3 0.3 1.0 O K
2880 min Winter 99.384 0.094 0.0 0.2 0.2 0.7 O K
4320 min Winter 99.331 0.041 0.0 0.2 0.2 0.3 O K
5760 min Winter 99.307 0.017 0.0 0.1 0.1 0.1 O K
7200 min Winter 99.293 0.003 0.0 0.1 0.1 0.0 O K
8640 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.399 0.0 17.6 4408
10080 min Summer 1.247 0.0 18.2 5136

15 min Winter 105.613 0.0 2.5 17
30 min Winter 73.497 0.0 3.6 31
60 min Winter 49.020 0.0 4.8 58
120 min Winter 31.620 0.0 6.2 94
180 min Winter 24.081 0.0 7.1 132
240 min Winter 19.682 0.0 7.8 172
360 min Winter 14.719 0.0 8.8 244
480 min Winter 11.975 0.0 9.5 316
600 min Winter 10.193 0.0 10.1 384
720 min Winter 8.930 0.0 10.7 450
960 min Winter 7.238 0.0 11.5 578
1440 min Winter 5.370 0.0 12.8 824
2160 min Winter 3.972 0.0 14.2 1188
2880 min Winter 3.201 0.0 15.2 1532
4320 min Winter 2.356 0.0 16.8 2248
5760 min Winter 1.897 0.0 18.0 2944
7200 min Winter 1.604 0.0 18.9 3672
8640 min Winter 1.399 0.0 19.8 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.247 0.0 20.5 0
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.400 Shortest Storm (mins) 15

Ratio R 0.288 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.012

Time
From:

(mins)
To:

Area
(ha)

0 4 0.012
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Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 4.8
Membrane Percolation (mm/hr) 1000 Length (m) 4.8

Max Percolation (l/s) 6.4 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 99.290 Cap Volume Depth (m) 0.600

Orifice Outflow Control

Diameter (m) 0.017 Discharge Coefficient 0.600 Invert Level (m) 99.250
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Upstream
Structures

Outflow To Overflow To

(None) 9516 - Preliminary Pond Sizing.SRCX (None)

Half Drain Time : 48 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 99.635 0.345 0.0 0.7 0.7 2.4 O K
30 min Summer 99.730 0.440 0.0 0.8 0.8 3.0 Flood Risk
60 min Summer 99.797 0.507 0.0 0.9 0.9 3.5 Flood Risk
120 min Summer 99.827 0.537 0.0 0.9 0.9 3.7 Flood Risk
180 min Summer 99.812 0.522 0.0 0.9 0.9 3.6 Flood Risk
240 min Summer 99.784 0.494 0.0 0.9 0.9 3.4 Flood Risk
360 min Summer 99.727 0.437 0.0 0.8 0.8 3.0 Flood Risk
480 min Summer 99.677 0.387 0.0 0.8 0.8 2.7 O K
600 min Summer 99.634 0.344 0.0 0.7 0.7 2.4 O K
720 min Summer 99.597 0.307 0.0 0.7 0.7 2.1 O K
960 min Summer 99.539 0.249 0.0 0.6 0.6 1.7 O K
1440 min Summer 99.459 0.169 0.0 0.5 0.5 1.2 O K
2160 min Summer 99.393 0.103 0.0 0.4 0.4 0.7 O K
2880 min Summer 99.355 0.065 0.0 0.4 0.4 0.5 O K
4320 min Summer 99.317 0.027 0.0 0.3 0.3 0.2 O K
5760 min Summer 99.299 0.009 0.0 0.2 0.2 0.1 O K
7200 min Summer 99.290 0.000 0.0 0.2 0.2 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 105.613 0.0 2.9 17
30 min Summer 73.497 0.0 4.0 30
60 min Summer 49.020 0.0 5.4 46
120 min Summer 31.620 0.0 7.0 80
180 min Summer 24.081 0.0 8.0 116
240 min Summer 19.682 0.0 8.7 148
360 min Summer 14.719 0.0 9.8 214
480 min Summer 11.975 0.0 10.6 278
600 min Summer 10.193 0.0 11.3 340
720 min Summer 8.930 0.0 11.9 402
960 min Summer 7.238 0.0 12.9 522
1440 min Summer 5.370 0.0 14.3 764
2160 min Summer 3.972 0.0 15.9 1124
2880 min Summer 3.201 0.0 17.0 1472
4320 min Summer 2.356 0.0 18.8 2204
5760 min Summer 1.897 0.0 20.1 2936
7200 min Summer 1.604 0.0 21.2 0



Egniol Environmental Page 2
6 Cannon Harnet Court
Wolverton
Milton Keynes,  MK12 5NF
Date 14/03/2023 12:33 Designed by paul.nye
File 9516-Site Cascade File.... Checked by
Innovyze Source Control 2020.1.3

Cascade Summary of Results for 9516 - Preliminary Permeable Paving Sizing
9-10.SRCX

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 99.290 0.000 0.0 0.2 0.2 0.0 O K
10080 min Summer 99.290 0.000 0.0 0.2 0.2 0.0 O K

15 min Winter 99.683 0.393 0.0 0.8 0.8 2.7 O K
30 min Winter 99.795 0.505 0.0 0.9 0.9 3.5 Flood Risk
60 min Winter 99.869 0.579 0.0 0.9 0.9 4.0 Flood Risk
120 min Winter 99.890 0.600 0.0 1.0 1.0 4.1 Flood Risk
180 min Winter 99.858 0.568 0.0 0.9 0.9 3.9 Flood Risk
240 min Winter 99.812 0.522 0.0 0.9 0.9 3.6 Flood Risk
360 min Winter 99.725 0.435 0.0 0.8 0.8 3.0 Flood Risk
480 min Winter 99.654 0.364 0.0 0.8 0.8 2.5 O K
600 min Winter 99.597 0.307 0.0 0.7 0.7 2.1 O K
720 min Winter 99.550 0.260 0.0 0.6 0.6 1.8 O K
960 min Winter 99.481 0.191 0.0 0.6 0.6 1.3 O K
1440 min Winter 99.400 0.110 0.0 0.4 0.4 0.8 O K
2160 min Winter 99.343 0.053 0.0 0.3 0.3 0.4 O K
2880 min Winter 99.316 0.026 0.0 0.3 0.3 0.2 O K
4320 min Winter 99.292 0.002 0.0 0.2 0.2 0.0 O K
5760 min Winter 99.290 0.000 0.0 0.2 0.2 0.0 O K
7200 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K
8640 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.399 0.0 22.1 0
10080 min Summer 1.247 0.0 23.0 0

15 min Winter 105.613 0.0 3.2 17
30 min Winter 73.497 0.0 4.5 30
60 min Winter 49.020 0.0 6.1 48
120 min Winter 31.620 0.0 7.8 88
180 min Winter 24.081 0.0 9.0 124
240 min Winter 19.682 0.0 9.8 160
360 min Winter 14.719 0.0 11.0 226
480 min Winter 11.975 0.0 11.9 292
600 min Winter 10.193 0.0 12.7 354
720 min Winter 8.930 0.0 13.4 416
960 min Winter 7.238 0.0 14.4 538
1440 min Winter 5.370 0.0 16.1 778
2160 min Winter 3.972 0.0 17.8 1124
2880 min Winter 3.201 0.0 19.1 1472
4320 min Winter 2.356 0.0 21.1 2204
5760 min Winter 1.897 0.0 22.6 0
7200 min Winter 1.604 0.0 23.8 0
8640 min Winter 1.399 0.0 24.9 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.247 0.0 25.8 0
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.400 Shortest Storm (mins) 15

Ratio R 0.288 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.015

Time
From:

(mins)
To:

Area
(ha)

0 4 0.015
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Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 4.8
Membrane Percolation (mm/hr) 1000 Length (m) 4.8

Max Percolation (l/s) 6.4 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 99.290 Cap Volume Depth (m) 0.600

Orifice Outflow Control

Diameter (m) 0.024 Discharge Coefficient 0.600 Invert Level (m) 99.250
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Upstream
Structures

Outflow To Overflow To

(None) 9516 - Preliminary Pond Sizing.SRCX (None)

Half Drain Time : 87 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 99.532 0.242 0.0 0.8 0.8 5.0 O K
30 min Summer 99.615 0.325 0.0 1.0 1.0 6.7 O K
60 min Summer 99.684 0.394 0.0 1.1 1.1 8.2 O K
120 min Summer 99.729 0.439 0.0 1.1 1.1 9.1 Flood Risk
180 min Summer 99.739 0.449 0.0 1.1 1.1 9.3 Flood Risk
240 min Summer 99.734 0.444 0.0 1.1 1.1 9.2 Flood Risk
360 min Summer 99.711 0.421 0.0 1.1 1.1 8.7 Flood Risk
480 min Summer 99.686 0.396 0.0 1.1 1.1 8.2 O K
600 min Summer 99.661 0.371 0.0 1.0 1.0 7.7 O K
720 min Summer 99.637 0.347 0.0 1.0 1.0 7.2 O K
960 min Summer 99.595 0.305 0.0 0.9 0.9 6.3 O K
1440 min Summer 99.529 0.239 0.0 0.8 0.8 5.0 O K
2160 min Summer 99.461 0.171 0.0 0.7 0.7 3.6 O K
2880 min Summer 99.417 0.127 0.0 0.6 0.6 2.6 O K
4320 min Summer 99.364 0.074 0.0 0.5 0.5 1.5 O K
5760 min Summer 99.335 0.045 0.0 0.4 0.4 0.9 O K
7200 min Summer 99.318 0.028 0.0 0.4 0.4 0.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 105.613 0.0 5.6 18
30 min Summer 73.497 0.0 7.9 32
60 min Summer 49.020 0.0 10.7 58
120 min Summer 31.620 0.0 13.9 90
180 min Summer 24.081 0.0 15.8 124
240 min Summer 19.682 0.0 17.3 160
360 min Summer 14.719 0.0 19.5 228
480 min Summer 11.975 0.0 21.1 296
600 min Summer 10.193 0.0 22.5 362
720 min Summer 8.930 0.0 23.7 426
960 min Summer 7.238 0.0 25.6 552
1440 min Summer 5.370 0.0 28.4 796
2160 min Summer 3.972 0.0 31.5 1168
2880 min Summer 3.201 0.0 33.8 1528
4320 min Summer 2.356 0.0 37.2 2244
5760 min Summer 1.897 0.0 39.8 2944
7200 min Summer 1.604 0.0 41.9 3672
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 99.306 0.016 0.0 0.3 0.3 0.3 O K
10080 min Summer 99.298 0.008 0.0 0.3 0.3 0.2 O K

15 min Winter 99.566 0.276 0.0 0.9 0.9 5.7 O K
30 min Winter 99.661 0.371 0.0 1.0 1.0 7.7 O K
60 min Winter 99.743 0.453 0.0 1.1 1.1 9.4 Flood Risk
120 min Winter 99.791 0.501 0.0 1.2 1.2 10.4 Flood Risk
180 min Winter 99.798 0.508 0.0 1.2 1.2 10.5 Flood Risk
240 min Winter 99.787 0.497 0.0 1.2 1.2 10.3 Flood Risk
360 min Winter 99.748 0.458 0.0 1.1 1.1 9.5 Flood Risk
480 min Winter 99.708 0.418 0.0 1.1 1.1 8.7 Flood Risk
600 min Winter 99.669 0.379 0.0 1.0 1.0 7.9 O K
720 min Winter 99.635 0.345 0.0 1.0 1.0 7.1 O K
960 min Winter 99.576 0.286 0.0 0.9 0.9 5.9 O K
1440 min Winter 99.491 0.201 0.0 0.8 0.8 4.2 O K
2160 min Winter 99.414 0.124 0.0 0.6 0.6 2.6 O K
2880 min Winter 99.370 0.080 0.0 0.5 0.5 1.7 O K
4320 min Winter 99.326 0.036 0.0 0.4 0.4 0.7 O K
5760 min Winter 99.305 0.015 0.0 0.3 0.3 0.3 O K
7200 min Winter 99.293 0.003 0.0 0.3 0.3 0.1 O K
8640 min Winter 99.290 0.000 0.0 0.2 0.2 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.399 0.0 43.7 4408
10080 min Summer 1.247 0.0 45.3 5136

15 min Winter 105.613 0.0 6.3 17
30 min Winter 73.497 0.0 8.9 31
60 min Winter 49.020 0.0 12.0 58
120 min Winter 31.620 0.0 15.6 96
180 min Winter 24.081 0.0 17.8 134
240 min Winter 19.682 0.0 19.5 172
360 min Winter 14.719 0.0 21.8 246
480 min Winter 11.975 0.0 23.7 316
600 min Winter 10.193 0.0 25.2 384
720 min Winter 8.930 0.0 26.5 450
960 min Winter 7.238 0.0 28.7 578
1440 min Winter 5.370 0.0 31.9 824
2160 min Winter 3.972 0.0 35.4 1188
2880 min Winter 3.201 0.0 38.0 1532
4320 min Winter 2.356 0.0 41.8 2248
5760 min Winter 1.897 0.0 44.7 2944
7200 min Winter 1.604 0.0 47.1 3672
8640 min Winter 1.399 0.0 49.2 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 99.290 0.000 0.0 0.2 0.2 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.247 0.0 51.0 0
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.400 Shortest Storm (mins) 15

Ratio R 0.288 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.030

Time
From:

(mins)
To:

Area
(ha)

0 4 0.030
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Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 4.8
Membrane Percolation (mm/hr) 1000 Length (m) 14.4

Max Percolation (l/s) 19.2 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 99.290 Cap Volume Depth (m) 0.600

Orifice Outflow Control

Diameter (m) 0.028 Discharge Coefficient 0.600 Invert Level (m) 99.250
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Upstream
Structures

Outflow To Overflow To

(None) 9516 - Preliminary Pond Sizing.SRCX (None)

Half Drain Time : 40 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 99.652 0.362 0.0 0.9 0.9 2.5 O K
30 min Summer 99.745 0.455 0.0 1.0 1.0 3.1 Flood Risk
60 min Summer 99.811 0.521 0.0 1.0 1.0 3.6 Flood Risk
120 min Summer 99.832 0.542 0.0 1.1 1.1 3.7 Flood Risk
180 min Summer 99.810 0.520 0.0 1.0 1.0 3.6 Flood Risk
240 min Summer 99.777 0.487 0.0 1.0 1.0 3.4 Flood Risk
360 min Summer 99.713 0.423 0.0 0.9 0.9 2.9 Flood Risk
480 min Summer 99.659 0.369 0.0 0.9 0.9 2.5 O K
600 min Summer 99.614 0.324 0.0 0.8 0.8 2.2 O K
720 min Summer 99.576 0.286 0.0 0.8 0.8 2.0 O K
960 min Summer 99.516 0.226 0.0 0.7 0.7 1.6 O K
1440 min Summer 99.439 0.149 0.0 0.6 0.6 1.0 O K
2160 min Summer 99.376 0.086 0.0 0.5 0.5 0.6 O K
2880 min Summer 99.343 0.053 0.0 0.4 0.4 0.4 O K
4320 min Summer 99.309 0.019 0.0 0.3 0.3 0.1 O K
5760 min Summer 99.294 0.004 0.0 0.2 0.2 0.0 O K
7200 min Summer 99.290 0.000 0.0 0.2 0.2 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 105.613 0.0 3.1 16
30 min Summer 73.497 0.0 4.3 28
60 min Summer 49.020 0.0 5.8 44
120 min Summer 31.620 0.0 7.5 80
180 min Summer 24.081 0.0 8.5 114
240 min Summer 19.682 0.0 9.3 146
360 min Summer 14.719 0.0 10.5 212
480 min Summer 11.975 0.0 11.4 274
600 min Summer 10.193 0.0 12.1 336
720 min Summer 8.930 0.0 12.7 398
960 min Summer 7.238 0.0 13.7 520
1440 min Summer 5.370 0.0 15.3 754
2160 min Summer 3.972 0.0 16.9 1108
2880 min Summer 3.201 0.0 18.2 1472
4320 min Summer 2.356 0.0 20.0 2204
5760 min Summer 1.897 0.0 21.5 2912
7200 min Summer 1.604 0.0 22.6 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 99.290 0.000 0.0 0.2 0.2 0.0 O K
10080 min Summer 99.290 0.000 0.0 0.2 0.2 0.0 O K

15 min Winter 99.702 0.412 0.0 0.9 0.9 2.8 Flood Risk
30 min Winter 99.813 0.523 0.0 1.0 1.0 3.6 Flood Risk
60 min Winter 99.883 0.593 0.0 1.1 1.1 4.1 Flood Risk
120 min Winter 99.894 0.604 0.0 1.1 1.1 4.2 Flood Risk
180 min Winter 99.848 0.558 0.0 1.1 1.1 3.9 Flood Risk
240 min Winter 99.795 0.505 0.0 1.0 1.0 3.5 Flood Risk
360 min Winter 99.699 0.409 0.0 0.9 0.9 2.8 O K
480 min Winter 99.625 0.335 0.0 0.8 0.8 2.3 O K
600 min Winter 99.567 0.277 0.0 0.8 0.8 1.9 O K
720 min Winter 99.521 0.231 0.0 0.7 0.7 1.6 O K
960 min Winter 99.455 0.165 0.0 0.6 0.6 1.1 O K
1440 min Winter 99.381 0.091 0.0 0.5 0.5 0.6 O K
2160 min Winter 99.331 0.041 0.0 0.4 0.4 0.3 O K
2880 min Winter 99.308 0.018 0.0 0.3 0.3 0.1 O K
4320 min Winter 99.290 0.000 0.0 0.2 0.2 0.0 O K
5760 min Winter 99.290 0.000 0.0 0.2 0.2 0.0 O K
7200 min Winter 99.290 0.000 0.0 0.2 0.2 0.0 O K
8640 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.399 0.0 23.6 0
10080 min Summer 1.247 0.0 24.5 0

15 min Winter 105.613 0.0 3.4 16
30 min Winter 73.497 0.0 4.8 29
60 min Winter 49.020 0.0 6.5 48
120 min Winter 31.620 0.0 8.4 86
180 min Winter 24.081 0.0 9.6 122
240 min Winter 19.682 0.0 10.5 156
360 min Winter 14.719 0.0 11.7 222
480 min Winter 11.975 0.0 12.7 286
600 min Winter 10.193 0.0 13.6 348
720 min Winter 8.930 0.0 14.2 410
960 min Winter 7.238 0.0 15.4 530
1440 min Winter 5.370 0.0 17.1 764
2160 min Winter 3.972 0.0 19.0 1120
2880 min Winter 3.201 0.0 20.4 1468
4320 min Winter 2.356 0.0 22.5 0
5760 min Winter 1.897 0.0 24.1 0
7200 min Winter 1.604 0.0 25.4 0
8640 min Winter 1.399 0.0 26.5 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.247 0.0 27.5 0
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.400 Shortest Storm (mins) 15

Ratio R 0.288 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.016

Time
From:

(mins)
To:

Area
(ha)

0 4 0.016



Egniol Environmental Page 5
6 Cannon Harnet Court
Wolverton
Milton Keynes,  MK12 5NF
Date 14/03/2023 12:34 Designed by paul.nye
File 9516-Site Cascade File.... Checked by
Innovyze Source Control 2020.1.3

Cascade Model Details for 9516 - Preliminary Permeable Paving Sizing
17-18.SRCX

©1982-2020 Innovyze

Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 4.8
Membrane Percolation (mm/hr) 1000 Length (m) 4.8

Max Percolation (l/s) 6.4 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 99.290 Cap Volume Depth (m) 0.600

Orifice Outflow Control

Diameter (m) 0.026 Discharge Coefficient 0.600 Invert Level (m) 99.250
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Upstream
Structures

Outflow To Overflow To

(None) 9516 - Preliminary Pond Sizing.SRCX (None)

Half Drain Time : 92 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 99.559 0.269 0.0 0.6 0.6 3.7 O K
30 min Summer 99.650 0.360 0.0 0.7 0.7 5.0 O K
60 min Summer 99.729 0.439 0.0 0.8 0.8 6.1 Flood Risk
120 min Summer 99.778 0.488 0.0 0.8 0.8 6.8 Flood Risk
180 min Summer 99.791 0.501 0.0 0.8 0.8 6.9 Flood Risk
240 min Summer 99.787 0.497 0.0 0.8 0.8 6.9 Flood Risk
360 min Summer 99.763 0.473 0.0 0.8 0.8 6.5 Flood Risk
480 min Summer 99.735 0.445 0.0 0.8 0.8 6.2 Flood Risk
600 min Summer 99.708 0.418 0.0 0.7 0.7 5.8 Flood Risk
720 min Summer 99.683 0.393 0.0 0.7 0.7 5.4 O K
960 min Summer 99.637 0.347 0.0 0.7 0.7 4.8 O K
1440 min Summer 99.564 0.274 0.0 0.6 0.6 3.8 O K
2160 min Summer 99.488 0.198 0.0 0.5 0.5 2.7 O K
2880 min Summer 99.438 0.148 0.0 0.5 0.5 2.0 O K
4320 min Summer 99.377 0.087 0.0 0.4 0.4 1.2 O K
5760 min Summer 99.344 0.054 0.0 0.3 0.3 0.8 O K
7200 min Summer 99.324 0.034 0.0 0.3 0.3 0.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 105.613 0.0 4.1 18
30 min Summer 73.497 0.0 5.8 32
60 min Summer 49.020 0.0 7.9 60
120 min Summer 31.620 0.0 10.2 90
180 min Summer 24.081 0.0 11.7 126
240 min Summer 19.682 0.0 12.7 160
360 min Summer 14.719 0.0 14.3 228
480 min Summer 11.975 0.0 15.5 296
600 min Summer 10.193 0.0 16.5 362
720 min Summer 8.930 0.0 17.4 428
960 min Summer 7.238 0.0 18.8 558
1440 min Summer 5.370 0.0 20.9 806
2160 min Summer 3.972 0.0 23.2 1168
2880 min Summer 3.201 0.0 24.8 1528
4320 min Summer 2.356 0.0 27.3 2248
5760 min Summer 1.897 0.0 29.3 2944
7200 min Summer 1.604 0.0 30.8 3672
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 99.311 0.021 0.0 0.2 0.2 0.3 O K
10080 min Summer 99.301 0.011 0.0 0.2 0.2 0.2 O K

15 min Winter 99.596 0.306 0.0 0.6 0.6 4.2 O K
30 min Winter 99.701 0.411 0.0 0.7 0.7 5.7 Flood Risk
60 min Winter 99.794 0.504 0.0 0.8 0.8 7.0 Flood Risk
120 min Winter 99.849 0.559 0.0 0.8 0.8 7.7 Flood Risk
180 min Winter 99.858 0.568 0.0 0.9 0.9 7.9 Flood Risk
240 min Winter 99.847 0.557 0.0 0.8 0.8 7.7 Flood Risk
360 min Winter 99.806 0.516 0.0 0.8 0.8 7.1 Flood Risk
480 min Winter 99.763 0.473 0.0 0.8 0.8 6.5 Flood Risk
600 min Winter 99.721 0.431 0.0 0.7 0.7 6.0 Flood Risk
720 min Winter 99.683 0.393 0.0 0.7 0.7 5.4 O K
960 min Winter 99.618 0.328 0.0 0.7 0.7 4.5 O K
1440 min Winter 99.523 0.233 0.0 0.6 0.6 3.2 O K
2160 min Winter 99.436 0.146 0.0 0.5 0.5 2.0 O K
2880 min Winter 99.386 0.096 0.0 0.4 0.4 1.3 O K
4320 min Winter 99.334 0.044 0.0 0.3 0.3 0.6 O K
5760 min Winter 99.310 0.020 0.0 0.2 0.2 0.3 O K
7200 min Winter 99.296 0.006 0.0 0.2 0.2 0.1 O K
8640 min Winter 99.290 0.000 0.0 0.2 0.2 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.399 0.0 32.2 4408
10080 min Summer 1.247 0.0 33.3 5136

15 min Winter 105.613 0.0 4.6 17
30 min Winter 73.497 0.0 6.5 31
60 min Winter 49.020 0.0 8.8 58
120 min Winter 31.620 0.0 11.4 96
180 min Winter 24.081 0.0 13.1 134
240 min Winter 19.682 0.0 14.3 172
360 min Winter 14.719 0.0 16.1 246
480 min Winter 11.975 0.0 17.4 318
600 min Winter 10.193 0.0 18.5 386
720 min Winter 8.930 0.0 19.5 454
960 min Winter 7.238 0.0 21.1 584
1440 min Winter 5.370 0.0 23.4 836
2160 min Winter 3.972 0.0 26.0 1192
2880 min Winter 3.201 0.0 27.9 1556
4320 min Winter 2.356 0.0 30.7 2248
5760 min Winter 1.897 0.0 32.9 2944
7200 min Winter 1.604 0.0 34.6 3672
8640 min Winter 1.399 0.0 36.2 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 99.290 0.000 0.0 0.2 0.2 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.247 0.0 37.5 0
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.400 Shortest Storm (mins) 15

Ratio R 0.288 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.022

Time
From:

(mins)
To:

Area
(ha)

0 4 0.022
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Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 4.8
Membrane Percolation (mm/hr) 1000 Length (m) 9.6

Max Percolation (l/s) 12.8 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 99.290 Cap Volume Depth (m) 0.600

Orifice Outflow Control

Diameter (m) 0.023 Discharge Coefficient 0.600 Invert Level (m) 99.250
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Upstream
Structures

Outflow To Overflow To

(None) 9516 - Preliminary Pond Sizing.SRCX (None)

Half Drain Time : 121 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 99.340 0.050 0.0 0.1 0.1 0.7 O K
30 min Summer 99.363 0.073 0.0 0.1 0.1 1.0 O K
60 min Summer 99.385 0.095 0.0 0.1 0.1 1.3 O K
120 min Summer 99.401 0.111 0.0 0.1 0.1 1.5 O K
180 min Summer 99.406 0.116 0.0 0.1 0.1 1.6 O K
240 min Summer 99.407 0.117 0.0 0.1 0.1 1.6 O K
360 min Summer 99.404 0.114 0.0 0.1 0.1 1.6 O K
480 min Summer 99.399 0.109 0.0 0.1 0.1 1.5 O K
600 min Summer 99.394 0.104 0.0 0.1 0.1 1.4 O K
720 min Summer 99.389 0.099 0.0 0.1 0.1 1.4 O K
960 min Summer 99.379 0.089 0.0 0.1 0.1 1.2 O K
1440 min Summer 99.361 0.071 0.0 0.1 0.1 1.0 O K
2160 min Summer 99.341 0.051 0.0 0.1 0.1 0.7 O K
2880 min Summer 99.326 0.036 0.0 0.1 0.1 0.5 O K
4320 min Summer 99.306 0.016 0.0 0.1 0.1 0.2 O K
5760 min Summer 99.295 0.005 0.0 0.1 0.1 0.1 O K
7200 min Summer 99.290 0.000 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 105.613 0.0 0.8 18
30 min Summer 73.497 0.0 1.1 32
60 min Summer 49.020 0.0 1.6 60
120 min Summer 31.620 0.0 2.1 104
180 min Summer 24.081 0.0 2.5 136
240 min Summer 19.682 0.0 2.7 170
360 min Summer 14.719 0.0 3.0 238
480 min Summer 11.975 0.0 3.3 308
600 min Summer 10.193 0.0 3.5 376
720 min Summer 8.930 0.0 3.7 442
960 min Summer 7.238 0.0 4.0 576
1440 min Summer 5.370 0.0 4.5 834
2160 min Summer 3.972 0.0 4.9 1192
2880 min Summer 3.201 0.0 5.2 1560
4320 min Summer 2.356 0.0 5.7 2288
5760 min Summer 1.897 0.0 6.0 2952
7200 min Summer 1.604 0.0 6.3 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 99.290 0.000 0.0 0.1 0.1 0.0 O K
10080 min Summer 99.290 0.000 0.0 0.0 0.0 0.0 O K

15 min Winter 99.349 0.059 0.0 0.1 0.1 0.8 O K
30 min Winter 99.375 0.085 0.0 0.1 0.1 1.2 O K
60 min Winter 99.400 0.110 0.0 0.1 0.1 1.5 O K
120 min Winter 99.419 0.129 0.0 0.1 0.1 1.8 O K
180 min Winter 99.424 0.134 0.0 0.1 0.1 1.9 O K
240 min Winter 99.424 0.134 0.0 0.1 0.1 1.9 O K
360 min Winter 99.419 0.129 0.0 0.1 0.1 1.8 O K
480 min Winter 99.411 0.121 0.0 0.1 0.1 1.7 O K
600 min Winter 99.403 0.113 0.0 0.1 0.1 1.6 O K
720 min Winter 99.395 0.105 0.0 0.1 0.1 1.5 O K
960 min Winter 99.380 0.090 0.0 0.1 0.1 1.2 O K
1440 min Winter 99.355 0.065 0.0 0.1 0.1 0.9 O K
2160 min Winter 99.328 0.038 0.0 0.1 0.1 0.5 O K
2880 min Winter 99.311 0.021 0.0 0.1 0.1 0.3 O K
4320 min Winter 99.292 0.002 0.0 0.1 0.1 0.0 O K
5760 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K
7200 min Winter 99.290 0.000 0.0 0.0 0.0 0.0 O K
8640 min Winter 99.290 0.000 0.0 0.0 0.0 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.399 0.0 6.5 0
10080 min Summer 1.247 0.0 6.7 0

15 min Winter 105.613 0.0 0.9 18
30 min Winter 73.497 0.0 1.3 32
60 min Winter 49.020 0.0 1.8 60
120 min Winter 31.620 0.0 2.4 114
180 min Winter 24.081 0.0 2.8 142
240 min Winter 19.682 0.0 3.0 182
360 min Winter 14.719 0.0 3.4 258
480 min Winter 11.975 0.0 3.7 332
600 min Winter 10.193 0.0 4.0 404
720 min Winter 8.930 0.0 4.2 476
960 min Winter 7.238 0.0 4.5 610
1440 min Winter 5.370 0.0 5.0 868
2160 min Winter 3.972 0.0 5.6 1236
2880 min Winter 3.201 0.0 5.9 1588
4320 min Winter 2.356 0.0 6.5 2248
5760 min Winter 1.897 0.0 6.9 0
7200 min Winter 1.604 0.0 7.2 0
8640 min Winter 1.399 0.0 7.4 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 99.290 0.000 0.0 0.0 0.0 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.247 0.0 7.6 0



Egniol Environmental Page 4
6 Cannon Harnet Court
Wolverton
Milton Keynes,  MK12 5NF
Date 14/03/2023 12:45 Designed by paul.nye
File 9516-Site Cascade File.... Checked by
Innovyze Source Control 2020.1.3

Cascade Rainfall Details for 9516 - Preliminary Permeable Paving Sizing 23-
V2.SRCX

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.400 Shortest Storm (mins) 15

Ratio R 0.288 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.005

Time
From:

(mins)
To:

Area
(ha)

0 4 0.005
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Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 4.8
Membrane Percolation (mm/hr) 1000 Length (m) 9.6

Max Percolation (l/s) 12.8 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 99.290 Cap Volume Depth (m) 0.600

Orifice Outflow Control

Diameter (m) 0.013 Discharge Coefficient 0.600 Invert Level (m) 99.250
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Upstream
Structures

Outflow To Overflow To

(None) 9516 - Preliminary Pond Sizing.SRCX (None)

Half Drain Time : 52 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 99.299 0.009 0.0 0.1 0.1 0.1 O K
30 min Summer 99.307 0.017 0.0 0.1 0.1 0.2 O K
60 min Summer 99.314 0.024 0.0 0.1 0.1 0.3 O K
120 min Summer 99.320 0.030 0.0 0.1 0.1 0.4 O K
180 min Summer 99.322 0.032 0.0 0.1 0.1 0.4 O K
240 min Summer 99.321 0.031 0.0 0.1 0.1 0.4 O K
360 min Summer 99.318 0.028 0.0 0.1 0.1 0.4 O K
480 min Summer 99.314 0.024 0.0 0.1 0.1 0.3 O K
600 min Summer 99.311 0.021 0.0 0.1 0.1 0.3 O K
720 min Summer 99.307 0.017 0.0 0.1 0.1 0.2 O K
960 min Summer 99.302 0.012 0.0 0.1 0.1 0.2 O K
1440 min Summer 99.295 0.005 0.0 0.1 0.1 0.1 O K
2160 min Summer 99.290 0.000 0.0 0.1 0.1 0.0 O K
2880 min Summer 99.290 0.000 0.0 0.1 0.1 0.0 O K
4320 min Summer 99.290 0.000 0.0 0.0 0.0 0.0 O K
5760 min Summer 99.290 0.000 0.0 0.0 0.0 0.0 O K
7200 min Summer 99.290 0.000 0.0 0.0 0.0 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 105.613 0.0 0.2 17
30 min Summer 73.497 0.0 0.3 31
60 min Summer 49.020 0.0 0.5 52
120 min Summer 31.620 0.0 0.7 86
180 min Summer 24.081 0.0 0.8 120
240 min Summer 19.682 0.0 0.9 154
360 min Summer 14.719 0.0 1.1 222
480 min Summer 11.975 0.0 1.2 286
600 min Summer 10.193 0.0 1.2 350
720 min Summer 8.930 0.0 1.3 412
960 min Summer 7.238 0.0 1.4 532
1440 min Summer 5.370 0.0 1.6 766
2160 min Summer 3.972 0.0 1.7 0
2880 min Summer 3.201 0.0 1.8 0
4320 min Summer 2.356 0.0 1.9 0
5760 min Summer 1.897 0.0 1.9 0
7200 min Summer 1.604 0.0 2.0 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 99.290 0.000 0.0 0.0 0.0 0.0 O K
10080 min Summer 99.290 0.000 0.0 0.0 0.0 0.0 O K

15 min Winter 99.303 0.013 0.0 0.1 0.1 0.2 O K
30 min Winter 99.312 0.022 0.0 0.1 0.1 0.3 O K
60 min Winter 99.320 0.030 0.0 0.1 0.1 0.4 O K
120 min Winter 99.325 0.035 0.0 0.1 0.1 0.5 O K
180 min Winter 99.326 0.036 0.0 0.1 0.1 0.5 O K
240 min Winter 99.324 0.034 0.0 0.1 0.1 0.5 O K
360 min Winter 99.319 0.029 0.0 0.1 0.1 0.4 O K
480 min Winter 99.313 0.023 0.0 0.1 0.1 0.3 O K
600 min Winter 99.308 0.018 0.0 0.1 0.1 0.2 O K
720 min Winter 99.303 0.013 0.0 0.1 0.1 0.2 O K
960 min Winter 99.296 0.006 0.0 0.1 0.1 0.1 O K
1440 min Winter 99.290 0.000 0.0 0.1 0.1 0.0 O K
2160 min Winter 99.290 0.000 0.0 0.0 0.0 0.0 O K
2880 min Winter 99.290 0.000 0.0 0.0 0.0 0.0 O K
4320 min Winter 99.290 0.000 0.0 0.0 0.0 0.0 O K
5760 min Winter 99.290 0.000 0.0 0.0 0.0 0.0 O K
7200 min Winter 99.290 0.000 0.0 0.0 0.0 0.0 O K
8640 min Winter 99.290 0.000 0.0 0.0 0.0 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.399 0.0 2.0 0
10080 min Summer 1.247 0.0 1.9 0

15 min Winter 105.613 0.0 0.2 17
30 min Winter 73.497 0.0 0.4 31
60 min Winter 49.020 0.0 0.6 58
120 min Winter 31.620 0.0 0.8 92
180 min Winter 24.081 0.0 1.0 130
240 min Winter 19.682 0.0 1.1 168
360 min Winter 14.719 0.0 1.2 238
480 min Winter 11.975 0.0 1.3 304
600 min Winter 10.193 0.0 1.4 368
720 min Winter 8.930 0.0 1.5 432
960 min Winter 7.238 0.0 1.6 548
1440 min Winter 5.370 0.0 1.8 0
2160 min Winter 3.972 0.0 2.0 0
2880 min Winter 3.201 0.0 2.1 0
4320 min Winter 2.356 0.0 2.2 0
5760 min Winter 1.897 0.0 2.3 0
7200 min Winter 1.604 0.0 2.3 0
8640 min Winter 1.399 0.0 2.4 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 99.290 0.000 0.0 0.0 0.0 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.247 0.0 2.4 0
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.400 Shortest Storm (mins) 15

Ratio R 0.288 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.002

Time
From:

(mins)
To:

Area
(ha)

0 4 0.002
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Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 4.8
Membrane Percolation (mm/hr) 1000 Length (m) 9.6

Max Percolation (l/s) 12.8 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 99.290 Cap Volume Depth (m) 0.600

Orifice Outflow Control

Diameter (m) 0.013 Discharge Coefficient 0.600 Invert Level (m) 99.250
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Upstream
Structures

Outflow To Overflow To

9516 - Preliminary Permeable Paving Sizing 1-2.SRCX (None) (None)
9516 - Preliminary Permeable Paving Sizing 3-4.SRCX
9516 - Preliminary Permeable Paving Sizing 5-6.SRCX
9516 - Preliminary Permeable Paving Sizing 7-8.SRCX
9516 - Preliminary Permeable Paving Sizing 9-10.SRCX
9516 - Preliminary Permeable Paving Sizing 11-16.SRCX
9516 - Preliminary Permeable Paving Sizing 17-18.SRCX
9516 - Preliminary Permeable Paving Sizing 19-22.SRCX
9516 - Preliminary Permeable Paving Sizing 23-V2.SRCX
9516 - Preliminary Permeable Paving Sizing V3-V4.SRCX

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 99.496 0.596 5.0 11.5 O K
30 min Summer 99.597 0.697 5.0 16.8 O K
60 min Summer 99.690 0.790 5.0 22.8 O K
120 min Summer 99.773 0.873 5.0 29.0 Flood Risk
180 min Summer 99.810 0.910 5.0 32.1 Flood Risk
240 min Summer 99.825 0.925 5.0 33.5 Flood Risk
360 min Summer 99.815 0.915 5.0 32.6 Flood Risk
480 min Summer 99.797 0.897 5.0 31.0 Flood Risk
600 min Summer 99.776 0.876 5.0 29.3 Flood Risk
720 min Summer 99.754 0.854 5.0 27.5 Flood Risk
960 min Summer 99.703 0.803 5.0 23.7 Flood Risk
1440 min Summer 99.567 0.667 5.0 15.1 O K
2160 min Summer 99.134 0.234 5.0 1.3 O K
2880 min Summer 98.900 0.000 4.6 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 105.613 0.0 37.7 37
30 min Summer 73.497 0.0 53.1 66
60 min Summer 49.020 0.0 71.3 102
120 min Summer 31.620 0.0 92.4 152
180 min Summer 24.081 0.0 105.9 194
240 min Summer 19.682 0.0 115.3 242
360 min Summer 14.719 0.0 129.7 330
480 min Summer 11.975 0.0 140.8 390
600 min Summer 10.193 0.0 149.7 452
720 min Summer 8.930 0.0 157.7 514
960 min Summer 7.238 0.0 170.4 638
1440 min Summer 5.370 0.0 189.5 896
2160 min Summer 3.972 0.0 210.1 1152
2880 min Summer 3.201 0.0 225.5 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

4320 min Summer 98.900 0.000 3.6 0.0 O K
5760 min Summer 98.900 0.000 3.0 0.0 O K
7200 min Summer 98.900 0.000 2.6 0.0 O K
8640 min Summer 98.900 0.000 2.2 0.0 O K
10080 min Summer 98.900 0.000 2.0 0.0 O K

15 min Winter 99.538 0.638 5.0 13.5 O K
30 min Winter 99.646 0.746 5.0 19.8 O K
60 min Winter 99.747 0.847 5.0 26.9 Flood Risk
120 min Winter 99.837 0.937 5.0 34.5 Flood Risk
180 min Winter 99.877 0.977 5.0 38.3 Flood Risk
240 min Winter 99.895 0.995 5.0 40.0 Flood Risk
360 min Winter 99.893 0.993 5.0 39.8 Flood Risk
480 min Winter 99.865 0.965 5.0 37.1 Flood Risk
600 min Winter 99.834 0.934 5.0 34.2 Flood Risk
720 min Winter 99.798 0.898 5.0 31.1 Flood Risk
960 min Winter 99.712 0.812 5.0 24.3 Flood Risk
1440 min Winter 99.302 0.402 5.0 4.7 O K
2160 min Winter 98.900 0.000 4.3 0.0 O K
2880 min Winter 98.900 0.000 3.6 0.0 O K
4320 min Winter 98.900 0.000 2.7 0.0 O K
5760 min Winter 98.900 0.000 2.2 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

4320 min Summer 2.356 0.0 248.3 0
5760 min Summer 1.897 0.0 265.8 0
7200 min Summer 1.604 0.0 280.3 0
8640 min Summer 1.399 0.0 292.7 0
10080 min Summer 1.247 0.0 303.5 0

15 min Winter 105.613 0.0 42.3 45
30 min Winter 73.497 0.0 59.7 74
60 min Winter 49.020 0.0 80.2 110
120 min Winter 31.620 0.0 103.9 162
180 min Winter 24.081 0.0 118.9 206
240 min Winter 19.682 0.0 129.7 246
360 min Winter 14.719 0.0 145.6 348
480 min Winter 11.975 0.0 157.7 416
600 min Winter 10.193 0.0 168.0 476
720 min Winter 8.930 0.0 176.7 544
960 min Winter 7.238 0.0 191.1 680
1440 min Winter 5.370 0.0 212.6 882
2160 min Winter 3.972 0.0 235.7 0
2880 min Winter 3.201 0.0 253.0 0
4320 min Winter 2.356 0.0 278.7 0
5760 min Winter 1.897 0.0 298.5 0
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

7200 min Winter 98.900 0.000 1.9 0.0 O K
8640 min Winter 98.900 0.000 1.6 0.0 O K
10080 min Winter 98.900 0.000 1.5 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

7200 min Winter 1.604 0.0 314.8 0
8640 min Winter 1.399 0.0 328.8 0
10080 min Winter 1.247 0.0 341.1 0
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.400 Shortest Storm (mins) 15

Ratio R 0.288 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.064

Time
From:

(mins)
To:

Area
(ha)

0 4 0.064
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Storage is Online Cover Level (m) 100.000

Tank or Pond Structure

Invert Level (m) 98.900

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

0.000 2.0 0.700 58.8 1.400 0.0 2.100 0.0
0.100 4.7 0.800 71.7 1.500 0.0 2.200 0.0
0.200 8.2 0.900 85.2 1.600 0.0 2.300 0.0
0.300 21.7 1.000 99.3 1.700 0.0 2.400 0.0
0.400 24.1 1.100 113.9 1.800 0.0 2.500 0.0
0.500 34.9 1.200 150.0 1.900 0.0
0.600 46.6 1.300 0.0 2.000 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0101-5000-1300-5000
Design Head (m) 1.300

Design Flow (l/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 101

Invert Level (m) 98.700
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.300 5.0
Flush-Flo™ 0.384 5.0
Kick-Flo® 0.798 4.0

Mean Flow over Head Range - 4.4

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

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 3.4 1.200 4.8 3.000 7.4 7.000 11.0
0.200 4.7 1.400 5.2 3.500 7.9 7.500 11.4
0.300 4.9 1.600 5.5 4.000 8.5 8.000 11.8
0.400 5.0 1.800 5.8 4.500 9.0 8.500 12.1
0.500 4.9 2.000 6.1 5.000 9.4 9.000 12.5
0.600 4.8 2.200 6.4 5.500 9.8 9.500 12.8
0.800 4.0 2.400 6.7 6.000 10.3
1.000 4.4 2.600 6.9 6.500 10.7
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Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool
Calculated by: Paul Nye

Site name: 9516 - Bontnewydd
Residential

Site Details

Latitude: 53.11700° N

Greenfield runoff rates Default Edited

Q  (l/s): 1.22 1.22

1 in 1 year (l/s): 1.07 1.07

1 in 30 years (l/s): 2.17 2.17

1 in 100 year (l/s): 2.66 2.66

Site location: Bontnewydd
Longitude: 4.26665° W

This is an estimation of the greenfield runoff rates that are used to meet normal best
practice criteria in line with Environment Agency guidance “Rainfall runoff
management for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015)
and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield
runoff rates may be the basis for setting consents for the drainage of surface water
runoff from sites.

Reference: 3245964668

Date: Mar 14 2023 10:10

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 0.338

Methodology

Q  estimation method:BAR Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 2 2

HOST class: N/A N/A

SPR/SPRHOST: 0.3 0.3

Hydrological
characteristics

Default Edited

SAAR (mm): 1255 1255

Hydrological region: 9 9

Growth curve factor 1 year: 0.88 0.88

Growth curve factor 30 years: 1.78 1.78

Growth curve factor 100
years:

2.18 2.18

Growth curve factor 200
years:

2.46 2.46

Notes

(1) Is Q  < 2.0 l/s/ha?BAR

When Q  is < 2.0 l/s/ha then limiting discharge rates
are set at 2.0 l/s/ha.

BAR

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent for
discharge is usually set at 5.0 l/s if blockage from
vegetation and other materials is possible. Lower
consent flow rates may be set where the blockage
risk is addressed by using appropriate drainage
elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally
be preferred for disposal of surface water runoff.

BAR

1 in 200 years (l/s): 3 3



This report was produced using the greenfield runoff tool developed by HR Wallingford and available at
www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and licence agreement , which
can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of
greenfield runoff rates. The use of these results is the responsibility of the users of this tool. No liability will be
accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this
data in the design or operational characteristics of any drainage scheme.





Apparatus Monitoring/ 
Maintenance 

Required Action Frequency of inspection/action 

Road gullies & 
catchpits 

Monitoring 
 
 
Maintenance 

Inspect gullies and catchpits  
 
remove silt when sump is 
full 

Six monthly, changing to yearly 
after 18-month period 

Surface water 
drainage pipes 

Monitoring 
 
 
 
 
 
 
Maintenance 

Inspect surface water drains 
via manholes or catchpits to 
ascertain rate of siltation or 
other related matters 
 
remove debris and silt when 
fouled 

Six monthly, changing to yearly 
after 18-month period 

Grilles and 
non-return 
valve 

Monitoring 
 
 
 
 
 
 
Maintenance 

Inspect grilles and non-
return valves within the 
eastern ditchcourse to 
ensure no fouling / 
blockages 
 
remove debris and silt when 
fouled 

Every 14 days or after a 
significant rainfall event 

Site wide Monitoring 
 
 
 
 
Monitoring 

Inspect silt accumulation 
rates and establish 
appropriate removal 
Frequencies 
 
Inspection of sediment for 
possible hazardous 
materials 

Six Monthly 
 
 
 
 
Six Monthly 

French drains 
and infiltration  

Monitoring 
 
Maintenance  

Inspect drainage system 
and any outfall locations 
Remove debris and silt 
when fouled and possible 
sources of contaminants 
 

Inspect six monthly or after 
significant rainfall event 
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