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1.

1.1

Introduction

Purpose of this Report

This report presents a Surface Water Management Plan (SWMP) and Foul Water Drainage Strategy
(FDS) for the construction of a new dwelling at the rear of 19 Underhill Road, Matson, Gloucester, GL4
6HB. The report has been prepared for RRA Architects Ltd working with Lee Williams.

1.1.1 Sources of Information and Consultation

This Report has been informed by the following:

1.2

Location and site plans;

The National Planning Policy Framework (NPPF);
DEFRA'’s non-statutory technical standards for SuDS;
The Building Regulations Part H;

Gloucestershire County Council Strategic Flood Risk Assessment for Minerals and Waste
Development Framework (2008)

Gloucestershire County Council Strategic Flood Risk Assessment Level 1 Executive
Summary (2008)

Gloucestershire Local Flood Risk Management Strategy: Summary Document (2014)
Gloucestershire Local Flood Risk Management Strategy: Main Document (Summer 2014)
CIRIA ‘SuDS Manual’ C753;

Government published flood data.

Structure of this Report

The Report has been structured in order to deal with key flood, surface water and foul drainage related
issues, and also relate to the NPPF Practice Guide. The structure of the report is as follows:

Section 1 presents the purpose and structure of the report.

Section 2 refers to spatial planning considerations.

Section 3 details the existing site arrangements.

Section 4 presents the proposed redevelopment plans and the SWMP for the site.
Section 5 describes foul water management strategy.

Section 6 provides a summary of findings.

Section 7 details the documents referenced.

Additional Appendices are provided that deal with the following.

e Appendix A — Soil Testing Calculations
e Appendix B — Gloucester City Drainage Comments
e Appendix C — Drainage Design outputs
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2. Spatial Planning Considerations

2.1 Location and Background

The proposals comprise:

i) a new dwelling with parking at the rear of 19 Underhill Road;
i) a new driveway past 19 Underhill Road within the garden of number 19.

The site is located within the residential curtilage of 19 Underhill Road, Matson, Gloucester GL4 6HB.
The Location Plan, Aerial View and Development Block Plan are shown in Figure 1, Figure 2 and Figure
3 respectively. The site application boundary is shown in red and land owned by the applicant is outlined
in blue. The site is in Flood Zone 1 and is thus appropriate for housing.

LOCATION PLAN

1:1250 @ A3 0 20 30 40 50 BOM
N |

Figure 1: Location Plan

Figure 2: Site location plan (Aerial View)
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation. Source: Bing Maps
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Proposed new

dwelling

PROPOSED SITE BLOCK PLAN

3 —Ts0ers 0 10 15 20 25 30M

Figure 3: Proposed Block Plan
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3. Existing Arrangements

3.1 Flood Risk

Gloucester City Council have agreed:

o thatthe site is located in Flood Zone 1 and considered to be at low risk from both fluvial
and pluvial flooding. A Flood Risk Assessment is not required.
o to ensure that flood risk elsewhere is not compromised, a drainage strategy will be
required. This needs to detail surfacing details of any hardstanding areas (pavements,
parking, access roads - the use of permeable paving will be preferrable) in additional
to showing and documenting how the additional run-off from the site is managed to

greenfield rates.

3.2 Site-specific ground investigations

A water table test pit was dug at 2.4 m deep and no water was found. Two BRE365 tests were
undertaken each being 1.4m deep, 0.4m wide and 1.1m long. Infiltration testing and a groundwater
level assessment were carried out on site in September 2022. The ground investigations both showed
the same permeability in the soil. The ground investigation data may be found in Appendix A.

Date of Testing: 11/ /2.2
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Figure 4: BRE Test Pit 1 Measurements
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Table 1 - Summary of ground investigations
Trial pit test Infiltration rate (m/hr)

INF1-1 0.0095

INF1-2 0.0049

INF1-3 0.005
Average 0.0065

INF2-1 0.01

INF2-2 0.0054

INF2-3 0.0056
Average 0.007

3.3 Site-specific Area and Topography

The site covers around 390m?, and the existing site levels fall about 1.1m from Underhill Road along
the driveway to the rear of the existing dwelling. The area where the new dwelling is located falls from
the northern tip to the southern tip — with a level difference of some 1.7m, see Figure 6. There are no
finished levels but it is expected that the new driveway will fall as existing, with finished levels around
the new dwelling being relatively flat.

Figure 6 — Topographic Data

October 2022 Page 10



19 Underhill Road, Matson, Glos — Residential Development Corner Water
Foul and Surface Water Management CONSULTING

4. SURFACE WATER MANAGEMENT PLAN

4.1 Development proposals

The development comprises:

e the construction of a new residential dwelling (roof area 100m?);

e permeable parking area 110m? and 400mm deep voided stone sub-base for additional strength
due to turning, which also provides additional storage;

e new section of permeable driveway - 50m? and 300mm deep voided stone sub-base, with
regular check dams.

The proposed site plan and details are shown in Figure 8 and Figure 9 which are extracts of RRA
Architects’ drawings ref. 3754-P(1)-01 to 02, plus P(2)-01 to 02.

To allow the drainage to be designed a nominal datum of 100m has been taken at the southern tip of
the garden and all other levels have been taken from the topographic survey. As the existing garden
slopes up from the southeast tip all other levels are higher. Around the dwelling it is assumed there will
be some earthworks to create a level of around 100.7m.

Y APPROVED

Figure 7 — Previously Approved Development
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CHARGING POINT

70 8E PROVIDED

WATERBUTTS FOR

P

Figure 8 — Proposed Site Layout

Figure 9 — Proposed Layout Including Internal Arrangement and Preliminary Drainage
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4.2 Design Soil Infiltration Rate

According to the ground investigations undertaken on site the soil is similar and is viable for soakaways,
even at 1.4m deep. Nearer the surface the soil shows greater capacity but as a specific shallow test pit
was not undertaken the design values use the 1.4m deep twin test pits, taking the lower of the two
averages. An infiltration rate of 0.0065 m/hr has therefore been adopted as the design value.

4.3 Mitigation of Off-Site Impacts (Surface Water Management Plan)

According to the National Planning Policy Framework, surface water drainage from new developments
should be discharged in the following order of priority:

e Into the ground (infiltration);
e To a surface water body;
e To a surface water sewer, highway drain, or other drainage system;
The philosophy to manage surface water runoff from the new dwelling is to infiltrate runoff into the soil.

As with all soakaway designs a factor of safety has been allowed, using FoS of 2.0. Also the infiltration
features include a freeboard amount as they have all been designed to be larger than required to
accommodate the 1 in 100 year plus climate change event. The parking area soakaway has a peak
water level of 370mm and the stone sub-base layer is 400mm deep below 100mm of block paving. It
half drains 552 minutes, or a little over 9 hours, and is thus a completely viable SuDS solution. The
drive has a peak water level of 168mm within 300mm of stone sub-base and half drains in 277 minutes
or 4.6 hours. The raingarden stores 9.8m? at a peak water level of 87mm within 150mm of open storage
and has an outflow of 0.1 I/s, so it will half drain in around 14 hours. As the parking and the raingarden
are downslope of the drive any exceedance rainfall would first fill each of the storage areas before
flowing overland into the raingarden on the eastern side of the garden and this is the route that excess
rainfall currently takes.

Mode Parking 5-A Depth/Area Storage Structure

Base Inf Coefficient [m/hr]  0.00650 Safety Factor 2.0 Invert Level (m)  100.200
Side Inf Coefficient (m/hr]  0.00650 Porosity  0.30 Time to half empty (mins) 552

Depth  Area  InfArea Depth  Area  Inf Area Depth  Area  Inf Area Depth  Area  Inf Area
(m)  (m2)  (m) (m)  (mz)  (m?) (m)  (mZ)  (m?) (m)  (mZ)  (m?)
0000 1100 1100 0.400 1100 1120 D.401 oo 1120 0.500 oo 120

MNode Rain Garden Depth/Area Storage Structure

Base Inf Coefficient (m/hr] 0.00650 Safety Factor 2.0 Invert Level (m) 100300
Side Inf Coefficient (m/hr] 000850 Porosity 1.00 Time to half empty (mins)

Depth  Area InfArea Depth  Area  Inf Area

(m}  (m7  (m) (mp  (m7  (m?)
0000 1100 1100 0250 1200 1130

Mode Drive Depth/Area Storage Stycture.
Base Inf Coefficient (m/hr] 0.00650 safety Factor 2.0 Invert Level (m)  101.600
Side Inf Coefficient (m/hr] 0.00650 Porosity 0.30 Time to half empty {mins) 277
Depth Area Inf Area Depth  Area  Inf Area Depth  Area Inf Area Depth  Area InfArea

(m)  (mz)  (m7) im}  (m3)  (m?) im}  (m3  (m7) (m)  (m?)  (m?)
0.000 500 50.0 0300 500 50.0 030 00 50.0 0400 00 50.0

Figure 10 — SuDS Storage Details
In terms of the drainage arrangements to manage runoff arising from the increase in impermeable
areas, the strategy is divided in three parts:

e apermeable paved driveway that accepts incident rainfall and discharges it into the soil below
the driveway;
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¢ the new building roof discharges partly into the parking area by the dwelling. This is permeable
paving so as well as the roof inflows it accepts incident rainfall and discharges it into the soil
below the driveway;

¢ the new building roof discharges partly into the rain garden area East of the dwelling. This is a
slightly sunken area that allows rainwater to gather, be retained and enter the soll. It is shown
to have a peak water level of 87mm in the 1 in 100-year plus 40% Climate Change event so
should be constructed 150mm deep. To allow the rainwater to follow SuDS approach the
rainwater downpipes will be fitted with 45 degree shoes to provide downpipe disconnection and
direct inflows into the raingarden.

In line with the drainage hierarchy set out in the National Planning Policy Framework, the proposals for
the finishing materials of the driveway and parking will comprise permeable paving to promote infiltration
of rainfall and runoff generated within this area into the surrounding soil. To the east of the dwelling a
second diffuse soakaway area via a rain-garden will be present.

The driveway is to be constructed of a permeable block paving plus a permeable block paved car
parking area is proposed, such as detailed in Chapter 25 of the SuDS Manual 2015. Using information
published by Interpave, who are the Precast Concrete Paving and Kerb Association, which is
compatible with the SuDS Manual 2015, the sub-base for structural requirements would be at least
300mm assuming cars and light commercial vehicles.

NN A WA N AP AN L
A A

-—_ Jlointing
aggregate

a— Laying

P IR Tl SR S TR N

Upper geotextile
(optional)

+—— Permeable
construction

i .‘______'__. Lower geotextile

———— Subgrade

Figure 11: Permeable Block Paving Construction Details

The characteristics of the attenuation storage was analysed using the Flow module of the industry
leading Causeway Drainage Design suite of software developed by Causeway Technologies Ltd. The
following conservative assumptions and design parameters were applied within the design process.

e Point rainfalls were obtained using the FSR methodology and increased by 40% to allow for
climate change, in line with the requirements of NPPF and the council.

e The impermeable areas proposed on site were measured and connected to the infiltration
SuDS elements.

e The parking and driveways are permeable surfaced, however as they absorb all of the rainfall
landing directly upon them and then discharge it through the base they have been assessed as
impermeable/part of the contributing area.
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o 100% of rainfall is taken as runoff from the proposed impermeable plus permeable surfaces
and is routed into the storage.

e A 30% void ratio has been used as appropriate for Type 3 sub-base, corresponding to stone
filled trenches and pervious surfaces sub-base.

As recommended by Interpave energy dissipation will be taken into account. As such under the
downpipes there will be a larger slab than the blocks. The block paving will then be laid at the same
level up to the edge of the slab.

Typical rainwater downpipe bottom shoe

(o Tpeiii o

Energy in the falling water dissipated by slab

FALL

/ Y a—

Concrete, Stone or other slab to suit design

Permeable Block Paving

Figure 12: Downpipe Energy Dissipation and Direct Flow to Paving

<+———F F  Fall

«— Building
] wall

/ Impermeable

| | geomembrane

I I
Distance to suit local ground

Figure 13: Permeable Paving Close to Buildings

The new driveway plus parking will all be permeable paving, the grassed area will function as a rain-
garden, and as such both of these SuDS elements are diffuse soakaways that can be positioned close
to a building, as detailed by Steve Wilson and SusDrain in publication “1209 Fact Sheet Using SuDS
Close to Buildings” September 2012 and the SuDS Manual.

If the structural engineer requires an impermeable membrane can be introduced near the building wall
— although this should not be required according to SuDS principles and Susdrain factsheet Using SuDS
Close to Buildings published September 2021.
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The design details of the drainage networks elements are shown in Figure 14 to Figure 17.

Figure 14: Drive and Parking Catchments and SuDS

C W Corner Water Consulting Lid File: CWC166 SWMERT Page 1
orner Water | 1 crexase court Netwark: Storm Netwark 18 Underhill Road
Consulting | Criesse sweet Alan Corner Glos GL4 6H3
Swindon SN1 3EY 29/10/2022
35 40 45 50 55 &0
85
80
/" as0mm
/2000
- /" 100mm
f" ﬁ.\l ’
"hq_‘lriv';_ ‘4""\\ )
ion
\. $all"ing S-A :‘;?l,m 450mm o
~~hfhction mm 000
100mm -
= 450mm
Flow= v10.5.1 Copyright © 1988-2022 Causeway Technologies Ltd

Figure 15: Plan of Storage plus Infiltration SuDS in Drive and Parking
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Corner Water
Consulting

Corner Water Consulting Ld
1 Cricklade Court

Crickiade Street

Swindon SN1 3EY

File: CWC166 SWMP.pfd
Network: Storm Netwark
Alan Corner
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Figure 16: Long Section of Storage plus Infiltration SuDS in Parking
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Figure 17: East Part of Roof to Rain Garden - Catchments and SuDS
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Regarding the drainage arrangements to manage runoff from the roof of the new replacement dwelling
these follow DEFRA’s “Non-Statutory Technical Standards for Sustainable Drainage Systems (SuDS)”
plus Gloucestershire County Council SuDS Guidance. According to these sources, post-development
runoff should be attenuated to greenfield runoff rates up to the 1% AEP, including a 40% climate change
allowance in line with the latest guidance of the National Planning Policy Framework. In addition to the
40% climate change allowance, the design has additional capacity to cater for any urban creep, noting
that due to the small plot this is very limited given that there is only a small grassed area — the rain
garden - and this is already acting as a soakaway and is therefore dealing will all incident rainfall
anyway.

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 98.16%

Mode Event us Paak Lewel Depth Inflow  HNode Flood Status
Mode {mins) {mj) {mj) (I/s]  waol(m3)  [(m3)
AB0 minute winter 1 464 100571 0230 0.2 0.0751 0uDDDOD
ARD minute winter  Parking 5-4 464 100570 O.370 14 124886 0.0DDD OK
480 minute winter 11 464 100570 0330 0.4 0.0525 0.DDDOD
480 minute winter  Rain Garden 472 1D003E7 0Q.DB7 1.0 9.8073 0.DDDD OK
3&0 minute winter Drive 352 101.76E O.168 0.4 25523 0.0DDD OK
ABD minute winter 4 472 100570 O.230 0.2 0.0751 0uDDDO
Link Event us Link D5 outflow Wvelocity Flow/Cap Link

[Upstream Depth) Node Node (1/s) {my/fs] ol [rmi]
AED minute wintar 1 1.000 n 0.2 0.400 0.020 0.0266
AED minute winter  Parking 5-4  Infiltration o1
AED minute winter 1 1.001 Parking A 0.3 0115 0.052 0.0258
AED minute winter  Rain Garden  infiltration 0.1
360 minute winter  Drive infiltration 0.0
AED minute wintar 4 2.000 1 0.2 0.404 0.019 0.0258

Figure 18: Results of 1 in 100-year plus 40% Climate Change Rainfall Event

The Flow Causeway hydraulic drainage design reports and outputs for the surface water drainage
system serving the dwelling can be found in Appendix C.

From a water quality point of view, the greatest source of pollution is the traffic in the internal access
road of the development. Any pollutants arising from traffic within the site will however be removed as
surface water runoff percolates through the various layers of the pervious pavement. Regarding any
debris carried in roof drainage, silt traps will ensure the removal of any suspended solids.

The surface water drainage strategy for the proposed development is therefore in line with the
Gloucestershire County Council SUDS guide, plus Policy INF2 of the Joint Core Strategy to Gloucester,
Cheltenham and Tewkesbury, by ensuring adverse impacts on water quantity, plus water quality are
avoided and the development includes appropriate sustainable urban drainage systems.
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The operation and maintenance requirements for permeable paving and a dry basin are shown in Table

2 and Table 3.

Table 2 — CIRIA SuDS Operation and maintenance for permeable paving

TABLE Operation and malntenance requirements for pervious pavements

20.15
Once a year, after autumn leaf fall, or
reduced frequency as required, based on
site-specific observations of clogging or
. Brushing and ing m i 's dations — pay
MELC I TS cosmetic sweep over whole surface) particular attention to areas where water
runs onto pervious surface from adjacent
impermeable areas as this area is most
likely to collect the most sediment
Stabilise and mow contributing and .
As red
adjacent areas =t
(o] nce R | of weeds or management L=ing
As ired — less
glyphospate applied directly into the weeds l‘req':::lv um‘;’“ p::eﬁ”’"
Iy an applicator rather than i
Remediate any landscaping which,
through vegetation maintenance or soil .
slip, has been raised to within 50 mm of ST
the level of the paving
Remedial work to any depressions,
" - rutting and cracked or broken blocks
[Er=iE i considered defrimental to the structural | As required
performance or a hazard to users, and
replace lost jointing material
P Every 10 to 15 years or as required (if
Rehabilitation of surfa nd
nw ;:ed"}:la upf)er infilttration performance is reduced due to
T significant clogging)
Initial inspection Menthly for three months after installation
Inspect for evidence of poor operation B
Three- 48 h after large storms
andior weed growth — if required, take ﬁmmrmrlﬂv. L 2 n
Monitoring remedial action
Inspect silt accumulation rates and Annually
establish appropriate brushing frequencies
Menitor inspection chambers Annually

October 2022
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Table 3 — CIRIA SuDS Operation and maintenance for infiltration basin

TABLE Operation and maintenance requirements for Infiltration basins

13.2
Remove litter, debris and trash Monthly
Monthly (during growing
Cut grass - for landscaped areas and access routes 2 .
Regular maintenance Half yearly: spring (before
Cut grass — meadow grass in and around basin ) and
Manage other vegetstion and remove nuisance plants. | Criny 8t start, then as
required
Reseed areas of poor vegetation growth Annually, or as required
e Prune and trim trees and remove cuttings As required
Remove sediment from pre-treatment system when
50% full b
Repair ion or other ge by g Or re- F5s od
Realign the rip-rap As required
Remedial actions Repair or rehabilitate inlets, outlets and overflows As required
Rehabilitate infiltration surface using scarifying and As recuind
spiking techniques if performance deteriorates
Relevel uneven surfaces and reinstate design levels As required
Inspect inlets, outlets and overflows for blockages, Monthi
and clear If required
Inspect , pipework etc for
evidence of physical damage Moy
Monitoring Inspect inlets and pre-treatment systems for silt
accumulation; approp silt I Half yearly
frequencies
Inspect infiltration surfaces for compaction and rontt
ponding

October 2022
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5. Foul Water Strategy
5.1 General considerations
According to The Building Regulations (2010), foul water drainage from new developments should be
discharged into the following, in order of priority:
e A public sewer, or:
e A private sewer communicating with a public sewer, or;
e A septic tank which has an appropriate form of secondary treatment, or;

e A cesspool.

This new dwelling will be connected to a public foul sewer.

October 2022 Page 21



19 Underhill Road, Matson, Glos — Residential Development Corner Water
Foul and Surface Water Management CONSULTING

6.

Summary and Conclusions

The main conclusions of the surface and foul water drainage strategies are summarised below.

The site is located in Flood Zone 1, meaning a yearly chance of flooding of less than 0.1% and
has no Surface Water Flood Risk so it is suitable for housing;

Site-specific infiltration and percolation testing was undertaken in September 2022. This
determined that the site is suitable for infiltration by soakaways;

The surface water runoff generated from the roof of the new building is proposed to be
conveyed to SuUDS elements under the permeable parking and also to a rain-garden;

Any exceedance flows will first fill the various amounts of freeboard and then pass to the eastern
boundary as at present;

The driveway and parking will be formed of permeable materials, with the capacity of promoting
infiltration of surface water runoff into the local soil directly below;

The new surface water drainage system was designed to cater for rainfall occurring during the
1 in 100 year return period plus allowance for climate change, or 1%AEP40CC rainfall event,
from the new additional impermeable areas. This philosophy is in accordance with the County
Council's SuDS Guidance, plus Policy INF2 of the Joint Core Strategy to Gloucester,
Cheltenham and Tewkesbury;

Foul drainage will connect to the public sewers;
The foul water drainage strategy ensures flows are kept separate from surface water runoff;

The foul water drainage strategy for the development is therefore deemed to be in line with the
Building Regulations Part H, plus Policy SD3 of the Joint Core Strategy to Gloucester,
Cheltenham and Tewkesbury, by ensuring the local surface water and groundwater quality is
not adversely affected;

In terms of maintenance, it is advisable that the surface water drainage system is kept free of
debris by cleaning silt traps and catchpit manholes. Note that the responsibility of maintaining
non-adoptable drainage systems falls with the property owners.
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From:

Sent: Monday, June 13, 2022 4:25 PM

To: Development Control <Development.Control@gloucester.gov.uk>

Ce: I

Subject: FW: Consultation request for 22/00241/FUL (19 Underhill Rd) [MATSON]

Comments in relation to above development.

Site is located in Flood Zone 1 and considered to be at low risk from both fluvial and pluvial flooding.
A Flood Risk Assessment is not required.

To ensure that flood risk elsewhere is not compromised, a drainage strategy will be required. This
needs to detail surfacing details of any hardstanding areas (pavements, parking, access roads - the
use of permeable paving will be preferrable) in additional to showing and documenting how the
additional run-off from the site is managed to greenfield rates.

From the outline plan the proposal is to construct what appears to be a soakaway field. This will need
to be proven that the ground can accept the run-off (percolation test to BRE365 supported by site
photographs of the test) and that it is designed to manage the 100yr +40% climate change design
rainfall for it's critical duration. Furthermore, it must be demonstrated that it will meet building
regulations (5m from any property or road) and have a maintenance schedule.

If the soakaway is not feasible alternative SUDS designs will need to be submitted and approved; this
will again require to meet the LPA criteria of 100yr +40% climate change design rainfall for it’s critical
duration. Alternatives could include the use of any permeable pavement to have storage (crates or
stone) however any design needs to be supported by design calculations.

Unfortunately, this needs to be agreed upfront; until | receive this information and design calculations |
am unable to fully assess the flood risk.

Overall | have no objections to the development but a robust and workable drainage strategy needs to
be agreed up front.

Regards,
I
Environment Officer - Flood Management
Place ]
Gloucester City Council
Shire Halll |
Westgate Street www.gloucester.gov.uk

Gloucester, GL1 2TG

The content of this email and any related emails do not constitute a legally binding agreement and we
do not accept service of court proceedings or any other formal notices by email unless specifically
agreed by us in writing.
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, Corner Water Consulting Ltd File: CWC166 SWMP pfd Page 1
CDr ner Ill'lll"'lld tE [ 1 Cricklade Court Metwark: Storm Metwork 1% Underhill Road
- ) Crickliade Strest Glos GL4E 6HB
f_ﬂr'lsu H:I ﬂg Swindon SN1 3EY 20/10/2022
Design Settings
Rainfall Methodology F5R Maximum Time of Concentration {mins) 30.00
Return Pericd [pears] 100 Meximum Rainfall [mm/hr] 1000
Additional Flow (%) 0 Minimum Velocity [mfs) 1.00
FSR Rezgion England and Walss Conmection Type  Level Soffits
M5-60 [mm) 14.000 Minimum Backdrop Height (m) 0.BO0
Retio-R  0.400 Preferred Cover Depth (m)  0.300
oy 0750 Include Intermediate Ground
Time of Entry {mins) 4.00 Enforce best practice design rules
Hodes
Name Brem TofE  Cower Diemeter Easting MNorthing Depth
{ha]  {mins] Lewel [mmy} {mj} [m] {m)
[m]
1 0.003 4.00 100700 450 53271 75230 D360
Parking 5-A  0.018 4.00 100.700 45769 76.033 0500
1 100,700 450 500049 76306 D450
Rain Garden  0.017 400 100550 63.843 73143 D250
Dirive 15 102.000 1200 39568 76580 D400
4 0.003 4.00 100700 450 51980 784974 D360
Links
Name US D5 Length ks (mm) f UsIL D5SIL Fall Slope Dim TafC Rain
Naode Node (i) n {mi) [m) {m} (LX] ([mm] {mins} [mm/hr]
1 1 1 3.397 100.340 1D0.250 0.0 7.7 100 4.04 100.0
2 4 1 3.24 100.340 100.250 0090 100 4.04 1
1001 1 Parking 5-A 3.202 100.240 100.200 OU04L B2 .3 100 1
MName Vel Cep Flow us D5 EArea I Add Fro Fro
[mifs) (s} (Ifs) Depth Depth f[ha] Inflow Depth Velocity
fmj  jm] W=} fmm) )
1000 1259 99 0B 0.330 D003 0.0 15 0.750
1000 1279 104 OB 0350 OuDa3 0.0 15 0. 762
1.001 6.7 16 03650 0400 OuDAG 0.0 34 0. 704
Pipeline Schedule
link Length Slope Dis Link s CL USIL USDepth DSCL DSIL DS Depth
im}  [1:X] ([mm} Type [m] (m] {m] {m}) [m) [m)
1 3.397 37.7 100 cu'sr 10O.700 100,340 100.700 100250 0.350
2 2 100 cu'sr 100.700  100.340 100.700 100.250 0.350
1.001 292 2 100 cu'sr 100.700  100.240 0.360 100.700 100Q.200 0.400
Link us Dim Made MH b0s Dia Mode MH
MNode  [mim) Typ= Typ= Node [mmi) Type Type=
1 1 430 Menhole HCD Catchpit J1 450 Manhole HCD Catchpit
2 4 430 Menhole HCD Catchpit J1 450 Manhole HCD Catchpit
1001 1 450 Manhole HCD Catchpit Parking 5-A Junction
Flow+ w10.5.1 Copyright & 1088-2022 Causeway Tachnologies Lid
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[YE Corner Water Consulting Lid File: CWC166 SWMP.pfd Page 2
CDr ner III'II"'IId te [ 1 Cricklade Court Metwark: Storm Metwork 1% Underhill Road
- i Cricklade Street Glos GL4 GHE
Lﬂr‘lgu |t| nE‘ Swindon SH1 3EY 20/10,/2022
Manhole Schedule
Node Easting Morthing CL Depth  Dia Connections Link IL Dia
fm] [m] {m] [m]  {mm) fmp ()
1 53.271 75230 100700 0360 450
O
oji 100.340 100
Parking 5-A4 46769 76.033 100.700 0.500 1) 1001 100200 100
1
11 50.04% 76.306 100.700 0460 450 1]2 100.250 100
‘_é 2|1 100250 100
C
1
0| 1001 100240 100
Ramin Garden £3.843 73143 100,550 0.250
Dirive 39.568 76.580 102000 0400 12
1
4 51.980 78974 100.700 0360 450
u o)z 100.340 100
Simulation Settings
Rainfall Methodalogy F5R Analysis Speed  Normal
F5R Region  England and Wales Skip Steady State  x
M35-60 (mm} 17.000 Drain Down Time {mins] 240
Ratic-R  0.40D Additional Storage (miha) 200
Summer GV 075D Check Discharge Rate(s] x
Winter CV  0.84D Check Discharge Volume =
Storm Durations
15 &0 180 3a0 600 B60 2160 4320 720 10080
30 120 240 430 720 1240 ZEBO 5760 8640
Return Period Climate Change Additional Area  Additional Flow
{renrs] fee %) A %) Q%
30 Q 0 [+
100 41 8} [+
Hode Parking 58 Depth/Ares Stormge Structure
Base Inf Coefficient [mshe)  0.00650 Safety Factor 2.0 Imvert Level [m)  100.200
Side Inf Co=fficient (m/hr)  0.00650 Parasity 0.30 Time to half empty {mins) 552
Depth Area  Inf Ares Depth  Area  Inf Area Depth  Area  Inf Area Depth  Ares  Inf Area
fmj  (mf)  (m fmj (w7 (w7 im} w7 (mT fm]  (m7  m)
0000 1100 11000 0400 1100 1120 0,401 oo 112.0 0.500 a0 15200
Flow+ v10.5.1 Copyright @ 1985-2022 Causewsy Technologies Ltd

October 2022



19 Underhill Road, Matson, Glos — Residential Development Corner Water

Foul and Surface Water Management CONSULTING
. 5 | Corner Water Consulting Ltd File: CW L1656 SWMP.pfd Page 3
CDr er III‘I Vd [E 1 Cricklade Court Metwork: Storm Metwork 1% Underhill Roead
- - - Cricklsde Strest Glos GL4 6HB
Consulting | Crickiade Swree I as
- Swindon SN1 3EY 20/10,/2022
Node Rain Garden D Area Storage Structure
Base Inf Coefficient [m/hr) 000650 Safety Factor 2.0 Imveert Level [m) 100300
Side Inf Coeficient [m/hr] 0.00650 Porosity  1.00 Time to half empty |mins)

Depth  Area  Inf Area Depth  Area  Inf fAres
fm)  (m7)  [m?) {m}  [mY w7
0000 1100 110.0 0250 12000 1130

Hgde Drive Depth/Ares Storage Structure
Base Inf Coefficient [m/hr)  0.00650 Safety Factor 2.0 Ireert Level (m) 101500
Side Inf Coefficient [m/hr)  0.00650 Parasity 0.30 Time to half empty {mins) 277
Depth  Area  [nf Ares Depth  Area  Inf Ares Depth Area  Inf Ares Depth  Area  [nffres
m] [m% (w7 fm)  [mf) w7 im} w7 T m)  [m7  [m7]
0.000 50.0 50.0 0.300 500 50.0 0.301 0.0 50.0 0.400 0.0 50.0

Flow+ w10.5.1 Copyright © 1283-2022 Causeway Technolozies Ltd
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AJ- Corner Water Consulting Ltd File: CWC166 SWMP.pfd Poagz 4
I:Dr ner II" ulld tE [ 1 Cricklede Court Metwork: Storm Metwoark 18 Underhill Road
B H Cricklade Stre=t Glos EL4 6HE
Consulting Swindon SN1 3EY 20/10/2022

Results for 30 year Critical Storm Duration. Lowest mass balance: 98_16%

Node Event us Peak Lewel Depth  Inflow Node Flood Status
MNode {miins} {m] {m] fs]  wol[m¥ [m?
720 minute winter 1 583 100385 0.045 01 00147 00000 OK
720 minute winter  Parking 5-& 630 100.385 0.1ES 0Dy 62330 000300 OK
720 minute winter 11 690 100385 0145 0.2 00230 0.0030
960 minute winter  HRain Garden 900 100347  0.047 0.3 53033 000300 OK
180 minute winter Drive 172 101680 0.0BD 0.3 12350 0.0000 OK
720 minute winter 4 585 100385 0.045 01 00147 000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link
{Upstream: Depth] Mode Node [I¥s) {mi/s) Vol [m?)
720 mimute winter 1 1.000 I 01 0395 0.010 00191
720 minute winter Parking 3-8 Infiltration 0.1
720 mimute winter 11 1.001 Parking 5-A a5 0153 0.068 00258
960 minute winter HRain Garden  Infiltration 01
1BD minute winter Drive Infiltration 0.0
720 mimute winter 4 2.000 I 01 0395 0.010 0.0185

Flow+ v10.5.1 Copyright 8 1888-2022 Causeway Technologies Ltd

October 2022



19 Underhill Road, Matson, Glos — Residential Development Corner Water

Foul and Surface Water Management CONSULTING
. Y ~ | Corner Water Consulting Ltd Filez CWC166 SWMP.pfd Page 5
EDr er II"' "lld LE 1 Cricklede Court Meatwork: Storm Metwork 1% Underhill Road
[:'ﬂr-.l,_—u “—I HE; Cricklsde Strest i Glos GL4 GHE
] - - Swindon SN1 3EY 20/10,/2022

Results for 100 yesr +40% CC Critical Storm Durstion. Lowest mass balance: 98.16%

Node Event us Peak Lewel Depth  Inflow  Node Flood Status
Node |mins] {m] [m] Mfs)  wel[mY [mY)

480 minute winter 1 464 100571 0.230 0.2 0.0751 0.0000
480 minute winter Parking 5-A 464 100570 0.370 14 124EBS 0.0000 OK
480 minute winter 1 464 100570 0330 04 0.0525 0.0000
480 minute winter Rain Garden 472 100387 0.087 10 98073 00000 OK
360 minute winter  Drive 352 10075 0.168 04 25523 0.0000 OK
480 minute winter £ 472 100570 0.230 02 00751 0.0000

Link Event us Link DOs Outflow Velocity Flow/Cap Link
|Upstream Depth) Mode Node [li's) {m/s) Val [m¥)
4B0 minute winter 1 1.000 i 0.2 0.400 0.020 0.0266
2BQ minute winter Parking 53-8  Infiltration 0.1
4B0 minute winter 11 1.001 Parking 5-A 0.3 0.115 0.052 00258
480 minute winter Aasin Garden  Infiltration 0.1
360 minute winter  Drive Infiltration Q.0
B0 minute winter 4 2.000 I a2 0404 0.019 00258

Flow+ w10.5.1 Copyright & 1888-2023 Causewsy Technologies Ltd

October 2022



Corner Water

19 Underhill Road, Matson, Glos — Residential Development

Foul and Surface Water Management

CONSULTING

P ssidojouypa) Aemasne] ZZ0Z-BEGT (@ WEuAdo) 15O +ojy

TELE LGEE [ ydua
5] == =
a =)= a
L)
m a4 M () |3 pan)
= [ [
8 B 8
3 3 3 () jane ano
£T8 LUE (x-1) adorg
WwIgOT WwoT adh) uoulsg
T00'T 000°T BUWEN HUr
D006 (w) wnieg
0T 2/e¥5 42
05T 31E35 JoH
Bumesp ¢y
L L LI * L L L L LR
I -+,
L L I LI L] - L L L B LI
L L
LN L B LI B L] L L L B N L B L
I
* * # L % % 8 @ * * L L L B L
L I I I
A L . B B * L @ o ]
75 BUDE] Tr T BWEN 2poN
ZEOZ/otfET AJE TNS UOpuUIMg
8H3 +1D 5019 JBUIC) UERY 133035 BPEPRUD m_.s__u_jchu
peoy [I43pUN 6T HIBMIEN LLOIS HIOMIBN Uno SR T | 151N J2UIO
T adey Py NS 9ITIMD P14 PI7 Sunnsuoy JELEN) JBUg 1EM J

October 2022



Corner Water
CONSULTING

19 Underhill Road, Matson, Glos — Residential Development

Foul and Surface Water Management

P s3id0j0uyaaL AemasneD TZ0T-BE6T @ WEWAdOD TS OTA HMoY

E6T'E

[ (&

0S5T'00T

() e pan)

OO0L'00T | OFE DOT

0oL 00T

[w) Az Janedy

99

{x-1) =dois

adh] uonzag

LULADO0T
000°E

SWe un

000°66 (w) wnieq

OZ 3[E¥5 JaA
05T 35 JoH

Buimeap gy

T L

SWEN SpoN

8H3 192 5919
PECY lI=pun 6T
7 adey

TT0Z/oT 6T
JBUIDY Uey

HAOMIBN W05 HJeMIaN
Pd IS SITIMND 31

AJE TNS USPUIAS
138015 SPEROLD

Hnog FPEEPLD T

P17 Sunnswor J3IEM, J3UKDT)

3u
laie

1NSU0)

M J2ulo)

October 2022



Corner Water
CONSULTING

19 Underhill Road, Matson, Glos — Residential Development
Foul and Surface Water Management

Print Close Report

Surface water storage

requirements for sites
www.uksuds.com | Storage estimation tool

Z HR \In'\f.a.ll.Lnlg.ford

— shaDoas
Latitude: 51.83036° N
Site name: 19 Underhill Road
Longitude: 2.21668° W
Site locatiore CWGC166
This is an estimation of the storage volume requiremants that are needed to meet normal
best practice criteria in line with Environment Agency guidance *Rainfall runoff management Reference: 286820959
for developments”, SC030219 (2013), the SuDS Manual G753 (Cirla, 2015) and
the non-statutory standards for SUDS (Defra, 2015). It is not to ba used for detailed design Date Oct 28 2022 16:27
of drainage systems. It is recommended that hydraulic modelling software is used to calculate
wolume requirements and design detalls before finalising the design of the drainage scheme.
Site characteristics Methodology
Totdl site area (ha): 0.036 esti IH124
Significent public open space (he): 001 Ceor estimationmethod: | Calculate from SPR and SAAR
Area positively drained (nak 0.025999009RR@stomwtion method: | Calculate from SOIL type
Impermesble area (ha): 00259 Soil characteristics ~ Default Edited
Percentage of drained area that is impermeable (%): 100 SOIL type: 3 3
Impervious area crained via infitration (nel): 0.0259 SPR: 0437 0.37
Retum period for irfitration system design (vean: 100 Hydrological Default Ediited
I ious area drained torai ! g (el o characteristics
Fetum period for raiwater hanvestrosystem Gear: | 10 Reintal 100 y1s 6 fre: : 85
" . . Rairfal 100 yrs 12 frs: -

Corrpliance factor for rairwater harvesting system (9€): | 66 wrs 69.93
Net site area for storage volume design (ha): 0.02 FEH/FSR comversion factor: | 1.11 LAL
Net impermeble area for storage volume design ()l 0.01 SAAR (mm): 664 684
Pervious area cortribution to runoff (96): 30 V-0 Rainall Depth (mm): 17 17

'r' Ratio M5-60/M5-2 day: 0.4 0.4
* where rainwater harvesting or infiltration has been used for managing
surface Water runoff such that the effective impermeable area is less Hydological region: 4 4
than 50% of the ‘area positively drained’, the 'net site area’ and the

Growth curve factor 1 year:
estimates of Qgar and other flow rates will have been reduced 0.83 083
accordingly Growth curve factor 10year: | 1. 49 1.49
Design criteria Growth curve factor 30year: 2 2
Climate change dlowance 1.4 Growth curve factor 100 2.57 257
factor: vears:
Urban creep allowence 11 Qe forotalsilearea (/s | 0.1 01

Qi for net site area (V): 0.06 0.06
Volume cortrol approach Use long term storage
Interception reinfell depth 5
(rmy
Vinimum flow rate (/s): 2

Site discharge rates ~ Default Edited Estimated storage volumes Default Edited
1in 1 yeer (Vs): 2 2 Atlenuation storage 1400 years (m: | o 0
1in30 years (/a): 2 2 Long term storage 1/100 years (m): | 0 0
1in 100 yeer (V): 2 2 Tetal storage 1/100 years (m): 0 0

This report was produced using the storage estimation tool developed by HRWallingford 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 hitp:/uksuds.com/terms-
and-conditions.htm. The outputs from this tocl have been used to estimate storage volume requirements. The use of these results is the
rasponsibility 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 thesa data in the design or operational characteristics of any drainage scheme
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