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1. INTRODUCTION
1.1.  Appointment and Brief

This Flood Risk Assessment (FRA) and Drainage Strategy (DS) report has been produced by Ridge and
Partners LLP on the instructions Spruce Town Planning in support of alterations of the former Dairy Crest
Depot in Havant. The site is to be redeveloped to provide a new dwelling scheme of circa 9 flats and 22
houses.

The purpose of the report is to assess the drainage network of the application site and any impact the new
structures will have. The assessment 15 based on all sources, taken from recorded and modelled data where
known, in order to position the development in the context of Naticnal Planning Policy Framework (March
2019) and its associated Planning Policy Guidance (PPG).

1.2.  Aims and Objectives

The DS has been prepared with reference to the following requirements:

- The DS must:
—  Ensure that flood risk 1o the Application Site and surrounding area is not increased over the lifetime
of the Proposed Development;
- Conform with all relevant National and Local flood risk polices,
—  Adopt current design standards; and
Consider long-term maintenance with respect to practicality, ownership and funding.

= The DS should:
- Mimic the existing drainage characteristics of the Application Site as far as is practical;
—  Look for opportunities to provide a reduction in flood risk to the Application Site and the surrounding
area;
- Adhere to current best practice guidance;
—  Contnibute to the enhanced amenity and aesthetic value of the Application Site; and
—  Propose opportunities for biological enhancement and provide habitats for wildlife in urban areas.

1.3.  Limitations

The purpose of this report as outlined in Section 1.3, together with those related matters specifically referred
to therein and it is not intended to be used tor any other purposes, The report 15 for the sole benefit and may
only be relied upon by the addressee, 10 whom we will owe a duty of care. The report and any part of it is
confidential to the addressee and should not be disclosed to any third party for any purpose, without the prior
written consent of Ridge and Partners LLP as to the form and context of such disclosure, The granting of such
consent shall not entitle the third party to place reliance on the report, nar shall it confer any third-party rights
pursuant to the Contracts (Rights of Third Parties) Act. The report may not be assigned to any third party.

1.4 Reference Information

The following information has been obtained and interrogated as part of this study:

=  Havant Borough Council i2011) Local Plan for flood and erosion risk,
»  Southern Water {2021) Sewer records.
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In addition, the following documents have been consulted:

»  Communities and Local Government Document. (2019}, The National Planning Policy Framewark;

»  Environment Agency. (2016). Flood Risk Assessments: Climate Change Allowances;

=  Environment Agency. (2013). Rainfall Runoff Management for Developments;

. Environmant Agency. {2019). Flood Risk Assessments: Climate Change Allowances;

= CIRIA: (2015). C753 — The SuDS Manual;

=  Secretary of State. (2015). Building Regulations Approved Document H;

=  Butler & Davies. {2012). 2nd Ed. Urban Drainage;

= British Geological Survey Online Mapping Tool;

= DEFRA/ EA Interactive online mapping {magic.defra.gov.ukl;

« Department for Environment, Food and Rural Affairs. (2015). Non-Statutory Technical Standards for

* Sustainable Drainage Systems;

= Department for Environment, Food and Rural Affairs & Environment Agency. (2017). Flood Risk
Assessment for Planning Applications;
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2. PROJECT BACKGROUND
2.1.  S5ite Location and Existing Land Use

The application site is located at British National Grid co-ordinates 471320, 108224. The site is a farmer dairy
crest depot. There is a former Co-Operative funeral care located in the South West of the site which has been
relocated within the Local area. The site is bounded by a car and van rental to the east as well as trees 1o the
south.

SOE160 - Site Localion
grane Trewn Pope-ay) . 7 1w Doar Drer Toar. Duinry iy +isee -
¥ .

Figure 1: Site focation

2.2.  Existing Drainage Infrastructure

The Sewerage Undertaker is understood to be Southern water and review of their asset records (see
appendices) suggests the followmng significant public infrastructure on or within close wvicinity of the
Application Site:

= To the north boundary
—  There is a 225mm diameter foul water sewer travelling from Fulflood Road toward Dunsbury Way
south.
-~ There is also a8 37bmm diameter surface water sewer traveling from Fulflood road toward Dunsbury
Way where the diameter of the surface water increases to 4b0mm.

=  To the Western boundary
- There is a 225mm diameter foul water sewer travelling from north south in Dunsbury Way.
—  There is also a 450mm diameter surface water sewer traveling north to south Dunsbury Way.
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= To the southern boundary
—  There is a 300mm diameter foul water sewer flowing east to west joining the foul sewer mentioned
in Dunsbury way

The existing site is not known to have any surface water flow restriction or benefit from SuDS features but it
is understood to have pre existing connections into the public sewer,

2.3. Topography
The site predominantly slopes from North East to South West an elevation of circa 18.0m Above Ordinance
Datum (AOD) at down to circa 15.0m at Morth west of the site.

2.4. Geology and Hydrogeology

British Geological Survey (BGS) online mapping indicates that there are superficial deposits in the majority of
the site which are Clay, silt, sand and gravel. However, small parts of the site {horth and east) have no
superficial deposits recorded. The Application Site is situated on a sedimentary bedrock of Sand.

The Environment Agency’s online mapping suggests the underlying superficial soils in south east of the site
to be classified Secondary A and the site is known to be located in a medium groundwater vulnerability zone.
Howewver, the underlying superficial in part of the north and west side of the site is classified as Unproductive
and is located within a low (west) and unproductive (north) groundwater vulnerability zone.

2.5. Hydrology

The nearest main river is the River Lavant at Crosslands Drive to the south east of the site,
There is a river along the south of the site which is a tributary of Hermitage Stream

2.6. Proposed Development

The proposed development is for a housing development which consist of circa 31 new dwellings made up
of a block of flats and 22 terraced and semi-detached houses with associated parking and green space.

Pt

Figure 2! Site Plan
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3. QUANTIFYING FLOOD RISK

Detailed flood data has been requested from the Environment Agency, but we are yet 10 receive a respense.
As such the following review is of the maps available on the gov.uk' site.

3.1. Flood Zone

It Lt

Site Location

Fiood rone 3

\

Lreas BemetiTing
from fiood
deferoes

Figure 3! Flood Zone map for Planning from EA4

Figure 3 above confirms that the developed part of the site sits in a Flood Zone 1 area and it is circa 0.50 Ha.
The site does not currently benefit from flood defences. Although, the site is close to an area within flood

zone 3, it will not have an effect on the site.

' Flood risk maps accessed via Flood map for planning - GOV, UK (flood-map-for-planning, service.gov.uk)
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3.2. Surface Water Flooding
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As shown in figure 4, the majority of the site currently sits within areas that suffer from a wvery low extent of
flooding from Surface Water, However, the south east area suffers from a low extent of flooding. The site is
bound to the northwest by areas of surface water flooding which follows the natural topography of the
surroundings. The high extent of surface water flooding 1s outside of the site to the south and this is due to
the topography of the local watercourse. It is therefore considered that the site is at a low risk of flooding

from surface water.

12



FLOOD RISK ASSESSMENT AND DRAINAGE STRATEGY

3.3. River and Sea Flooding
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Figure 5 shows that the there is no flooding from rivers or the sea. The site s currently sits within areas that
suffer from a very low extent of flooding from rivers or the sea. It is therefore considered that the site i1s at a

very low risk of flooding from rivers or sea.

There is a river along the south of the site which is a tributary of Hermitage Stream. The river enters a culvert
under Dunsbury way via an EA maintained screen in which if blocked it would cause the river to back up and
flood. However, it understood the screen is maintained in a very good condition and there is no report of
flooding due to the screen,

14
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3.4. Flooding from Reservoirs
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As shown in figure 6, the developed site does not sit within areas that are at risk of flooding from reservaoirs.
It is therefore considered that the application site is currently at a very low risk of flooding from reservoirs,
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4. ANALYSIS OF NATIONAL AND LOCAL POLICY

4.1. National Policy

National Planning Policy Framework (NPPF)

Communities and Local Gavernment Document. (2018). The National Planning Policy Framework requires the
Planning Application to demonstrate that the Proposed Development will be safe for the duration of its' design
life, taking into account the vulnerability of its' users and without increasing flood nisk elsewhere, and where
possible, reducing flood risk overall.

Non-Statutory Technical Standards for Sustainable Drainage Systems

Department for Environment, Food and Rural Affairs. (2015). Non-Statutory Technical Standards for
Sustainable Drainage Systems state that the peak rate of discharge from a redevelopment during the 1:1 year
and 1:100 year rainfall events should be as close as reasonably practical to the corresponding greenfield runoft
rate, but should never exceed that of the pre-development state.

The standards also recommend that, where reasonably practicable, the runoff volume generated from the
1:100 year, 6 hour rainfall event should be constrained to the corresponding greenfield runoff volume.

Building Regulations Approved Document H

Secretary of State. (2015). Buiding Regulations Approved Document H establishes a hierarchy for surface
water disposal and encourages a SuDS approach. The hierarchy stipulates that surface water runoff which is
not collected for re-use must be discharged in the following order of priority:

1. Discharge 1o ground via infiltration; or, where not reasonably practicable,

2. [Discharge to a surface water body (i.e. river, watercourse or the like); or, where not reasonably
practicable,

3. Discharge to a surface water sewer, highway drain or other surface water drainage system; or, where
not reasonably practicable,

4, Discharge to a combined sewer.

4.2. Local Policy

Havant Borough Council Local Plan-2011
Havant Borough Council Local Plan flood and erosion risk states the following:
Policy C515 Flood and Coastal Erosion Risk

Development in areas at nisk of flooding now and in the future as identified on the latest Envircnment Agency
flood risk maps and Strategic Flood Risk Assessment climate change maps will only be permitted where:

1. It meets the sequential and exception test (where required) in relation to PPS25.

2. The site is located in a low hazard area as defined in the Strategic Flood Risk Assessment.

3. A site-specific flood risk assessment demonstrates that the development will be safe, including the
access, without increasing flood rnisk elsewhere, and, where possible, will reduce flood risk overall.

4. The scheme incorporates flood protection, flood resilience and resistance measures appropriate to
the character and biodiversity of the area and the specific reguirements of the site.

5.  Appropriate flood warning and evacuation plans are in place.

6. Mew site drainage systems are designed 1aking account of events which exceed the normal design
standard.
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All development will be required to ensure that there 1s no net increase in surface water run off. Prionty
should be given 1o incorporating Sustainable Drainage Systems (SuD5) to manage surface water drainage,
unless it is proven that SuDS are not appropriate. Where SuDs are provided arrangements must be put in
place for their whole life management and maintanance.

The council will work with partners to implement the Coastal Policy Zones in the MNorth Solent Shereline

Management Plan to ensure that development avoids areas at risk from coastal erosion and coastal flooding
and that areas required to offset coastal squeeze and prevent habitat fragmentation, to allow species to adapt

1o climate change, are identified and protected from development

All FRAs should include topographic survey with levels reduced to ordnance datum Finished Floor levels must
be set at an agreed level above ordnance datum which should include 600 millimetres freeboard.

Where appropriate, sustainable drainage systems (SuDS) should be incorporated inte the design of the
development.

4.3. Opportunities

The redevelopment of the former Dairy Crest Depot site currently has both foul and surface water discharge
to a sewer. Therefore, it there is an opportunity to reduce the current rate of discharge to the sewer.

The incorporation of sustainable drainage systems within the Proposed Development should seek to offer a
reduction in peak runoff rates in accordance with the National, and local policies described above.
Subsequently, a reduction in peak flow rates would result in a lower surface water flood risk downstream of
the Proposed Development, with larger reductions providing a greater betterment,

Surface water currently generated by the Site is believed to discharge un-treated directly to the public surface
water network. Subsequently the management of surface water in accordance with the requirements of local
policy and CIRIA. (2015). C753 - The SuDS Manual would result in an increase in the qguality of the surface
water generated by the Application Site as a result of the Proposed Development,

18
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5. FOUL WATER MANAGEMENT

2.1.  Existing Discharge Rates and Points of Connection

There is an existing 225mm diameter foul water drain in Dunsbury way which originally accommodated the
flows from the site, There is also a 300mm diameter lateral that extends from manhole 3201 towards the site
and terminates at the boundary. As the existing building has been demolished, there is no flow currently

leaving the site,

5.2. Proposed Discharge Rates and Points of Connection
The proposed development will provide a total of 31 (units) residential hemes (9 flats and 22 houses).
All foul water drainage will be designed and constructed in accordance with the Building Regulations Part H

and 1t is intended to connect to new foul water drains constructed as part of the construction phase.
Primary foul runs have been preliminarily sized as 150 mm diameter.

5.3. Analysis & Summary

The analysis demonstrates that the Proposed Development will generate a nett increase in foul water volume
and peak flow to the public foul water sewer netwaork, as summarnsed below:;

DESCRIPTION

Existing Flow 0.25 /s
Proposed Flow 1.44 /5
Increase / Decrease +1.19 s

The increase is directly attributable to the uplift in new residential units as part of the proposed development.
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6. SURFACE WATER MANAGEMENT

6.1.  Existing Site Location Data
The site location and hydrological data used within this assessment is summarised as follows:

= Grid Reference: SU 71318 08226, 471319, Eastern, 108226 Northern
= Average Annual Rainfall (SAAR): 800 mm/year

= Soil Index: 0.45

= UK Hydrological Regicn: Region 7

6.2.  Existing Total Site Area

Total existing site area is calculated as follows:

AREA (S0 M) AREA |HECTARES)

Within red line boundary 5000 0.50

Therefore, existing permeable percentages are calculated as follows:

WIFERMEARBLE
Area (Ha) 0.055 0.445
Percentage (%) 11 89

6.3. Calculation of Greenfield Runoff Rates

Greenfield runoff rates have been estimated for the site using the methodology outlined in the Institute of
Hydrology Report 124 method as set out within the Interim Code of Practice for SuDS (ICP) and Environment
Agency guidance for catchment areas of b0 hectares or less.

This method of assessment is widely recognised as current best practice for estimation of catchment release
rates for small catchments.

Detailed calculations can be found within the appendices of this document with results summarnised below:

RETURM PERIDD GREENFIELD RUN OFF RATE BROWNFIELD RUN OFF RATE

{L/S) (L/S)

QBar (2.3) 2.6 7.8
30 5.8 13.5
100 8.2 15.8

| e
%]



FLOOD RISK ASSESSMENT AND DRAINAGE STRATEGY RIDGE

6.4. Proposed Site Total Area

Total proposed site area 15 calculated as follows:

AREA (S0 M) AREA (HECTARES)

Within red line boundary 5000 0.5

6.5. Proposed Site Impermeable Area & Percentages

Total impermeable areas for the proposed site have been calculated as follows:

AREA {HECTARES)
Roads 633.93 0.063
Parking 550 0.065
Buildings 1220.43 0.122
Totals: 2404.36 0.240

Therefore, proposed permeable and impermeable percentages are calculated as follows:

IMPERMEABLE

Area (Hal 0.24 0.26
Percentage (%) 48 52
Change from Existing (%) -37 +37

6.6. Allowance for Climate Change

Table 2 (Peak Rainfall Intensity Allowance in Small and Urban Catchments) of Environment Agency (2019
Flood Risk Assessments: Climate Change Allowances confirms the climate change allowance of 40% should
be adopted for the Application Site, assuming a lifespan of 100 years for residential development as
recommended within the NPPF.

6.7. SuDS Management Train & Proposed SuDS Features

In accordance with the discharge hierarchy identified in Section 3, surface water generated by the Proposed
Development should be discharged to ground via infiltration, where practicable to do so.

The underlying soils present at the Application Site are known to be unsuitable for soakaways and therefore

discharge of surface water via infiltration-based SuDS features {i.e. soakaways, infiltration basins or permeable
paving) 15 considerad inappropriate.

23
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With this in consideration, it is proposed that the Application Site will dispose of surface water to the public
surface water sewer, subject to seeking appropriate permissions from the local sewerage undertaker.
Surface water will be discharged at the QBAR green field run off rate via the incorporation of appropriate
complex flow restriction devices to the system.

Resulting from this, surface water attenuation will be required to tempararily store surface water on-site, It is
likely that these will take the torm of permeable paving with increased sub base storage.

The Proposed Development also has potential for the incorporation of above-ground SuDS features offering

complementary benefits, such as, tree pits and Water Butts, and the like and these will be explored further
as part of the ongoing detailed design development.

6.8. Proposed Flow Restriction per Catchment and Attenuation Estimates

For storms up to and including the 1 in 100 year event, the catchment is restricted to the QBEAR greenfield
run off rate for the catchment.

Cutline storage estimates along with the proposed catchment Flow restrictions are given below using the
Quick Storage Estimate tool in Microdrainage, with detailed calculations within the appendices of this report:
CIRIA 753,

CATCHMENT IMPERME FLOW DISCHARGE 1: 100 ¥R + 40% STORAGE STORAGE METHOD
AREA ABLE RESTRIC | METHOD REQUIREMENT
AREA [HA)  TION
(IL/S)UP
01100
YR+
A0%
EVENTS
Building, 0.24 2.6 Via permeable 130-182 m3 Permeable paving
Parking & paving to 400 mm depth of stones
Roads surface water wiin. 0.3 voids
sewer Providing 142m?

Total 0.24 1.2 142m?

6.9. Water Quality

The Proposed Development intends to construct new surface water sewers and associated drainage
networks,

Car parking areas are understood to be to serve residents only and of an insufficient area to constitute a
reguirement for hydrocarbon interceptors. Motwithstanding this, the permeable paving will offer a level of
treatrment for hydrocarbons (in accordance with CIRIA 753).

This new construction to modern standards is likely to reduce the risk of overall pollutant loading and therefore
the vulnerability of water quality within the wider surface water catchment is low and indeed reduced by the
Proposed Development.

[
[
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6.10. Summary

Surface Water management is summarised as follows:

«  Surface water will be managed within the Application Site and as close to source as possible.

=  Volume and rate of existing run-off will be reduced to the greenfield rate.

= This will demonstrate a reduction of circa 84% during the 1 in 100 year storm event.

= The scheme proposes a significant decrease in impermeable area through the introduction of gardens
and green spaces.

With the above in consideration, the Proposed Development would therefore contribute to a reduction in flood
risk associated with the exceedance of the public sewerage network within the vicinity of the Application Site,
by providing a significant reduction in peak discharge rates and avoiding an increase in total runoff velume.

25
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7. OUTLINE OWNERSHIP AND MAINTENANCE SCHEDULE

Toensure the long-term perfarmance of the propased DS, the on-site drainage system will be owned and maintained by the a maintenance company (MC) in accordance
with the indicative schedule below:

ELEMENT / OWNERSHIP MAINTENANCE REQUIREMENTS
DRAINAGE

COMPONENT

Flow MC To be monitored for silt build-up and cleaned as required using suction methods. Check function of flow restriction componentry 1o
Hestriction suit manufacturer's guidance.

Deviced Inspection annually and before / after extreme storm events.

Chamber

Catchpit pAC To be monitored for silt build-up and cleaned as required using suction methods.

Manholes Inspection annually and before / after extreme storm events.

Permeable MC Mon-aggressive brushing of the whole surface (avoiding disruption of the jointing matenal, with suction rates adjusted, based on a
paving trial), either manually or mechanically carried out annually. Top up of the gritstone may be required after cleaning.

Weed control - excessive weed growth can be managed by localised spot-treatment with weed killers, in accordance with supplers’
recommendations,
Inspection annually.

Hain \Water Homeowners Clearance of leaves [ debris from guttering and hopper inlets. Rodding points provided to clear blockages via conventional rodding
FPipes methods.
Inspection annually and before / after extreme storm events.

Soil Vent Piles/ Homeowners Rodding pomnts to be provided to clear blockages via conventional roedding methods,

"Stub Stacks” Inspection annually.

Below Ground MC To be inspected for reduction in cross-sectional area (i.e. due to blockage, silt or debris build-up, root ingress etc) general condition
Pipework of maternals, pipe displacement and the like.

Generally Inspection annually and where appropriate before / after extreme storm events.



SURFACE AND FOUL WATER DRAINAGE STRATEGY RIDGE

Manholes { MC To be inspected for debris and integrity of chambers and covers generally.

Inspection Inspection annually and where appropriate before / after extreme storm events.
Chambers

Generally
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SURFACE AND FOUL WATER DRAINAGE STRATEGY RIDGE

8. CONCLUSIONS

* The scheme proposes the construction of 31 residential homes units and associated car parking and
ACCess roads,

= [Due to the suitable nature of the underlying soils at the site, the incorporation of soakaways and other
infiltration devices is considered to be impracticable.

= Mo watercourses or appropriate surface water bodies are present within the application site, and it is
therefore proposed to discharge to the existing public sewer systemn for the disposal of surface water.

= Surface water will be managed within the application site and as close to source as possible.

. The scheme proposes an increase in permeable area.

= The proposed development will present an overall increase in foul water volume and peak flow to the
public sewer, which is directly comparable to the increase in units on the site.

= |t should be noted that this strategy presents one possible solution to demonstrate that the Proposed
Development can be sustainably drained and should not be interpreted as the definitive solution.
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\.Manhula Raferanualuquid Type IG‘.‘WEI“ Level [Invert Level  |Depth to Invert ]

2001
2006
2201
2202
2301
2303
2304
2305
3006
3101
3102
3103
3104
3105
3201
3202
3203
3204
3302
3305
3306
3307
3308
3309
3310
3314
4101
4102
4201
4202
4203
4301
5100
2101
2102
5103
5200
5300
5301
6200
6300
1051
1150
1250
1251
1252
2052
2150
2151
21562

F

o il G MMMIMMIMMMATTAM A TMN{IT A AN TANITAAM T MM MM T M A M T T M AT (TN T

0.00

0.00

15.29
15.99
17.75
17.59
18.10
17.60
0.00

14.62
15.49
14.78
0.00

0.00

15.27
15.80
15.68
15.68
17.35
17.29
17.43
16.44
0.00

0.00

0.00

0.00

0.00

16.45
16.20
16.36
17.14
16.44
17.88
18.95
0.00

0.00

17.66
17.61
16.99
19.22
16.52
15.17
15.03
15.29
0.00

15.13
13.40
15.15
13.05
13.40

0.00
0.00
13.15
13.29
14.90
15.25
14.92
14 .66
0.00
12.25
12.16
12.37
0.00
0.00
12.54
12.73
14.19
14.23
14.77
14.68
14.58
14.40
0.00
0.00
0.00
0.00
0.00
14.20
0.00
0.00
14.75
13.06
0.00
15.90
0.00
0.00
0.00
0.00
14.70
16.39
14.54
13.30
13.16
13.26
0.00
13.63
11.74
13.44
11.30
0.00

tManh'r;:le Reference|Liquid Type [Cover Level |Invert Level

Depth to Invert

2153
2154
2250
2251
2252
2253
2350
2351
2352
2353
2354
3052
3150
3250
3291
3252
3253
3351
3354
4150
4151
4152
4153
4154
4155
5150
5250

5

oo b onnnooon oo ooonnnonndn

13.95
13.72
15.61
15.82
13.20
15.38
17.18
17.78
18.31
17.61
17.56
14.97
16.01
15.67
12.63
15.81
15.44
17.47
17.38
16.92
17.27
17.98
17.32
17.59
17.63
18.50
18.70

11.96
12.27
13.71
13.66
1335
13.48
14.58
16.22
16.10
15.95
15.46
13.59
0.00

13.59
13.62
14.42
13.50
15.09
14.85
14.87
15.50
16.00
15.52
15.71
15.73
16.91
16.51

Manhole Hafe'rencalLiqu'id Type |[Cover Level

Invert Level

Depth to Invert
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PROJECT CALCULATION SHEET

RIDGE Spruce Town Planning - Former Dairy Crest Depot, JOB Na 5016460
Dunsbury Way !

CALCULATION PAGE 1 of 1
PARTMERSHIP HOUSE  TEL: D106 B14400
MOORSIDE ROAD FAc: 01993 815001 Eoul W ; DATE 19/08/2021
WINGCHESTER weasw ridg. oo, Lk DUI -atﬂ'r FI:DW ES“mEItE .
B3 THX BY AA | cHECKED | TC

Foul water discharge rates are to be calculated in accordance with Sewers for Adoption and Urban Drainage (Butler &
Davies, 2nd Ed, 2004 ).

OFFICES 7501/12

Area G Infiltration Peak Flow Volume
m? I1100m® day  Factor Factor  lday/100m*  lday
220 750 1.9 B 4950 10890

43200 s Estimated Flow (Q): 0.25 I/s

Anticipated Usage Hours: 12  hrs




PROJECT CALCULATION SHEET

RI DG E Spruce Town Planning - Former Dairy Crest Depot, JOB Na 5016460
Dunsbury Way !

[CALCULATION FAGE 1 of 1
PARTMERSHIP HOUSE  TEL: D106 B14400
MOORSIDE ROAD FAc: 01993 815001 Eoul W ; DATE 19/08/2021
WINGCHESTER weasw ridg. oo, Lk DUI ET-EI‘ FEDW ESlImEtE "
543 THE 1 BY AA | CHECKED | TC

Foul water discharge rates are to be calculated in accordance with Sewers for Adoption and Urban Drainage (Butler &
Davies, Znd Ed, 2004 ).

RESIDENTIAL (Note that minimum design flow of 4000 Vs/unit applies, after recommendations given in SfA)

Dasafibtion Ui Parsons G Infiltration  Peak Flow Volume
Irhd.day Factor Factor lday/unit lday

1 bed 2 person 15 1:10 6 4000 ]
2 bed 3 person 15 15 1.10 6 4000 60000
2 bed 4 person 15 1.10 6 4000 0
3 bed 5 person 12 15 1.10 6 4000 48000
3 bed 6 person 4 19 1.10 6 4000 16000

31 TOTAL: 124000

Anticipated Usage Hours: 24 hrs = 86400 s Estimated Flow (Q;): 1.44 |lis

20%  usage reduction Estimated Flow (Q): 1.15 iIs
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Ridge and Partners LLF

The Cowyards
Blenheim Park, 0Oxford Rocad
Woodstock OXZ20 1QR

Page 1

Date 02/09/2021 12:20 Designed by tomclark
File Checked by
Innovyze Source Contral 2020.1

ICE SUDS Mean Anhual Flood

Input
Feturn Period (years) 1040 Soil B.450
Araa {ha) O.50d Drban (Rl L]
L5AAR [mm} 00 Region Mumher Eegion 7

Results /=

QBAR Rural 2.6
QBAR Urban 2.6

ALo0 wvears 8.

sl

0l year 2.2
D30 ywars 5.8
QL0 years &.2

@1982-2020 Innovyze




Ridge and Partners LLF

The Cowyards
Blenheim Park, 0Oxford Rocad
Woodstock OXZ20 1QR

Page 1

Date 02/09/2021 12:25 Designed by tomclark
File Checked by
Innovyze Source Contral 2020.1

ICE SUDS Mean Anhual Flood

Input
Feturn Period (years) 1040 Soil B.450
Araa {ha) 0,593 Drban 0. TF50
L5AAR [mm} 00 Region Mumbher Eegion 7

Results /=

OBAR Bural 3.4
QBAR Urkan 7.8

o100 years 15.8

[=g]

gl year 6.
30 yedrs 13.
o100 years 15.8

o

@1982-2020 Innovyze




Ridge and Partners LLFP

Page

The Cowyards
Blenheim Park, 0Oxford Rocad

Woodstock OXZ20 1QR
Date 02/09/2021 12:51 Designed by tomclark
File Permeable paving outlin... |Checked by
Innovyze Source Contral 2020.1
Summary of Results for 100 year Return Period (+40%
Half Drain Time 458 minutes,
Storm Max Max - Max Max Max Max Status
Event Level Depth Infiltration Control T Qutflew Volume
{m) {m) (1/s) (1/s}) (1/s) (m*}
15 min Summers 15,140 0.140 0.0 2.6 2.8 49,6 Flood Risk
30 min Summer 15.1%3 0.183 0.0 o 2.6 B3.2 Flood Risk
60 min Summer 15,2498 0,248 0.0 2.6 g B7.7 Flood Risk
120 min sSummer 15,300 0.300 o, 0 25k 2.8 106.3 Flood Risk
180 min Summer 15,325 0.325 B.0 2.6 2.8 114.9 Flood Risk
240 min Summer 15,336 (.338 0.0 2.6 2.8 118.% Flood Risk
260 min Summer 15,345 {.345 .0 2.8 2.8 122.3 Flood Risk
480 min-Summer 15,347 4.347 0, 0 2B 2.6 122.7 Fleod Risk
w00 min Suammer 15_346 {4,345 0.0 2.8 2.6 122.4 Flopd RBisk
T20 min: Summer 15.343 0.343 oo 2.0 2.8 121.5 Flood Risk
20 mln Bummer 15,335 0,335 .0 £.6 2:% 118.7 Flood Risk
1440 min Summer 15.312 0.312 0.0 2.6 2.6 11D.% Flood BRisk
2160 min Summer 15.2859 0,289 0.0 2.5 Z.8 5.2 Flood Risk
2880 min Summer 5,228 0,228 0,0 et 2.8 80.7 Flogd Risk
4320 min Summer 15.163 0.I63 g.0 L 2.6 57.2 Flopd Risk
5760 min Sommer 15,120 9,120 0,0 Z.8 .6 42.5 Flood Risk
TZ200 min Sommer 15.098 0.0498 o0 25 2.5 34.8 a K
B64d min Summer 15,087 4,087 o, 0 Wiad AR 30 E L
10080 min Summer L5479 0,079 0.0 2.0 2.0 28.1 o K
15 min Winter 15.159 0.I59 .o 2.6 2.8 56.5 Flood Risk
Storm Rain Flooded Diacharge Time-Peak
Evant (mm/he) WVolume Volume {mins)
{m*} (m*}
15 mip Summer 128,182 R 48.7 26
30 min Summer 86,387 0.0 of.4 440
60 min Summer S55.544 0.0 - B 5%
120 min Summer 34,441 Q.0 115.0 1328
180 mino Summer 25,630 0.0 120.2 186
a4l min Summer 20,820 0,0 L4400 294
360 min Summer 15.205 oo | e 3g0
J80 min 'Summer 12,227 0.0 166, 8 4114
el min Summer 10.31c 0.0 17a.0 476
T20 min Summer B.373 0. 183,7 538
R0 min Summer 7.184 0 A 196.2 674
1442 min Summer .25 0.0 214.3 952
2160 min Summer 3.B30 0.0 2362 1348
Z8B0 min Summer J061 0.0 25,3 1732
4320 min Summer 222 0.0 £69.5 2428
2760 min Summet LiTTx 0.0 285.3 F112
T200 min Summer 1.485 G0 226,13 ATHZ
B840 min Summer 1,288 .0 J05.1 c4H5
IOGRE min Supamer 1,139 o.a 312.0 5152
15 min Winter 128.182 0.0 Ehah 26

@1982-2020 Innovyze




Ridge and Partners LLF

Page 2

The Cowyards

Blenheim Park, 0Oxford Rocad

Woodstock

0X20 1QR

Date 02/09%/2021 12:51
File Permeable paving outlin... |Checked by

Designed by tomclark

Innovyze Source Contral 2020.1
Summary of Results for 100 year Return Period (+40%
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control E Qutflow Volume

(m} o} (1/s) {1/s) (1/s8) (m*)
10 min Winter L5.219 04.21%9 0.0 2.8 2.6 TT.% Floed Risk
60 min Winter 15.281 1.281 0.0 Z2.h 2.0 9.6 Flood Risk
120 min Winter 15.341 0.341 0.0 2.6 2:6 1207 Flood Risk
180 min Winter 15h.38% 0.36% .0 Z.h 2.6 130.5 Flood Risk
2490 min Winter 15.382 0,382 0.0 2.6 2.6 135.4 Flood Risk
380 min Winter 15.39%5 0,385 0.0 2.6 2.6 140.0 Flood Risk
430 min Winter 15,3837 3,397 3 3% ¢ P £ B 404 Flood Risk
600 min Winter 15.393 0,383 0.0 2.6 ¥.6 13%.0 Flood Risk
T2 min Winter 15.38% 0.3E8% o0 LM 246 137.7 Flood Risk
960 min Winter 15.377 9.377 .0 &b .6 133.4 Flood Risk
1449 min Winter 15 342 0_342 0.0 2.8 .6 121 .7 Flopd Risk
2160 min Winter 15.277 0.277 o.o Z2.h 2. 3.1 Flood Risk
2880 min Winter 15.213 0.:213 .0 £.6 2.% 7%.4 Flood Risk
4320 min Winter 15,123 0.123 .0 2.4 2.6 43,7 Flood Risk
576" min Winter 15.0%1 0,001 L 0 Z.3 | a2, a R
T200 min Winter 5078 J,.07H 0,0 25 2.0 275 O K
BE4d ‘min Winter L15.4070 4.070 8.0 1.8 1.4 24 .46 a K
10080 min Winter 15.064 0,064 0.0 1.5 145 22,8 0K

Storm Rain Flooded Discharge Time-Peak

Evaent (mm/hr} Volume Volume {mins)
(m?*) (m?)

30 min Winter 8&.387% o0 TG a4

B min Winter 55.544 .0 Ling, 2 73]

120 min Winter 34.441 0.0 1%0.8 1246

1B} min Winter 25.630 0.0 L4&.7 182

240 min Winter (ML gD 0 157.7 238

160 min Winter 15.205 0.0 174.9 250

80 min Winter 12.227 IR ¢ 1&7.8 154

el min Winter 10.31% o0 1ag.1 S0

120 min Winter B.373 0.0 20E.8 SES

SE0 min Winter T by 0,0 2el . 8 Tad

1440 min Winter R ZEHD 0.0 241.2 1030

L1600 mipn Winter 1,35 0.0 dhE. 0 L4gd

ZBEB0 min Winter 3,061 .0 282.0 1824

4320 min Winter 2.4 0.0 04,2 2468

STRL min Winter 1.771 A 321 A0ed

T200 min Winter 1.485 o.0 1Z£.9 1752

BE4D min Winter L2886 0.0 345 .4 4432

19GE80 min Winter 1139 oo = s s 240

@1982-2020 Innovyze




Ridge and Partners LLF Fage 3

The Cowyards
Blenheim Park, 0Oxford Rocad
Woodstock OXZ20 1QR

Date 02/70%/2021 12:51 Designed by tomclark
File Permeable paving outlin... |Checked by
Innovyze Source Contral 2020.1

Rainfall Details

RBainfall Maodel ESR Winter Skorms Tas

Eeturn Period (yeara) ) Cv (Summer) 0,750
Region England and Wales Cv (Winter) 0O.3:30

M5-&{ (men) 19.000 Shortest Storm (mins) )

Ratin B 0.344 Lengest Etorm (mins] 100BO

Summer Storms Yes Climate Change % +ai

Time Area Diagram
Total Area (ha) 4.240

Time (mins) Area | Time [(mins) fArea | Time (minz) Area
From: To: tha} |From: To: tha) |From: To: iha)

| d 0,030 4 B O.0BO d 12 0,.0BD

@1982-2020 Innovyze




Ridge and Partners LLFP Page. 4

The Cowyards [
Blenheim Park, 0Oxford Rocad
Woodstock OXZ20 1QR

Date 02/09%/2021 12:51 Designed by tomclark
File Permeable paving outlin... |Checked by
Innovyze Source Contral 2020.1

Model Details

Storage is Onlipne Cover Lewvel {(m) 15.400

Porcus Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Widch (m) IR
Membrane Percolation {mm/hr) 10040 Length {m} 118.0
Max Fercolation (1/s) 327 .8 Slope {1:X) G.0
cafety Fackor 2.0 Depressicon Storage (mm) 5
Parasity 0,30 Evaporation (mm/day) 3
Invert Lewsel (m] 150040 Membrane Depth (m] &
i L 1

Unit Reference MD-SHE-0025-2600-0400-2600

Cesign Head (m) d.4aan
De=zign Flow (l/s5}) 2.6
Flush-Flo™ Calculated
Chiective Minimlise upstream storage
Application Surface
Sumg Avallable Tes
Diameter {mm} BS
Invert Level (m) 15,000
Minimum Qutlet Filpe Diameter {mm} 100
Suggested Manhole Diameter {mm} 1200
Contrel Points Head (m) Fleow (l/=)
Design Foint {(Calculated) Q.400 2.5
Flush-Fla™ .134 £.8
BEick=Flo® 0294 2.3
Mean Flow over Head Rarge = 2.1

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

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m} Flow (l1/s) |Depth (m) Flow (1/s)
0,100 2.8 1.200 4.3 3,000 6.6 T.000 10,0
d.200 g 1.4400 4.6 3.500 Tal TLE00 10.4
;3010 i 1.5600 4.9 4, 4aead A H. 000 107
0. 400 2.6 1.200 5.2 4.500 gL 83500 1L.0
0. 500 2.9 2.080 LEE 5.000 3.4 S oo 11.3
0,600 3.1 2200 . 5,500 8.5 8,500 119
d. 800 2.6 2.400 6.1 6000 2.3
1.00f 4.0 2800 b.d B, 500 9.8

@1982-2020 Innovyze
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. N W T “'-L.I 2 - a0 DISCLAIMER NOTES:
3 ﬁl'-..F‘__l‘ = ____.-" ____.-" PROPOSED IMPERMEABLE AREA | I, 115 0ocUMENT 1S COPYRIGHT 0F THE DRIGINATOR AND MUST BE TREATED AS

_____- - COMFIDENTIAL
ROADS 633.93 m? » THIS DOCUMENT MUST NOT BE ALTERED, REPRODUCED OR DISTRIBUTED WITHOUT

PRIOR WRITTEN CONSENT OF THE ORIGINATOR
« THIS DOCUMENT MUST MOT BE ALTERED - THE ORIGMATOR ACCEPTS O RESPOMNSIBILITY
B FOR ANY DISCREPANCIES ARISING AS A RESULT OF THE DRIGINATORS INFORMATION
BEING ALTERED BY OTHERS
.-"'- PARKING 250 m?2 « ANY DISCREPANCY MUST BE REPORTED TQ THE ORIGINATOR
« DO NOT SCALE THIS DOCUMENT - USE FIGURED DIMENSIONS ONLY

« ALL DIMENSIONS MUST BE CHECKED ON SITE PRIOR TO COMMENCEMENT OF ANY RELATED
BUILDINGS 1220.43 ALON
mz # THIS DOCLMENT MUST BE READ IN COMIUNCTION WITH ALL SUPPCRTING DOCLUMENTS
PRODUCED BY THE ORIGINATOR AND OTHER PROJECT DISCIPLINES
» THE ORIGINATOR ACCEPTS NO RESPONSIBILITY FOR THE ACCURACY OF BACKGROUND
I".. L TOTAL 122043 INFORMATION PRODUCED BY THIRD PARTIES - THIS MUST BE TREATED AS INDICATIVE
CMLY
-...L‘ ‘\-1 m2 « USERS OF THIS DOCUMENT ARE RESPONSIBLE FOR CHECKING WHICH REVISION 18
CURRENT
« THE DOCUMENT STATUS "INFORMATION® OR “PRELIMINARY", INDICATES THAT THIS
I.'lll .I.. PHDPDSED FLDW 2'6 ”5 DRAWING IS FOR REFERENCE PURPOSES ONLY - THE ORIGINATOR WILL ACCEPT MO
_ y | RESPONSIBILITY FOR THE COMPLETENESS GF INFORMATION UNDER THIS STATUS
y y REQUIRED STORAGE VOL. « THE DOCUMENT STATUS "RECORD" OR *AS BUILT” HAS BEEN PREPARED. IN PART, BASED
! UPON INEORMATION FURNISHED Y OTHERS. WHILE THIS INFORMATION 1S BELIEVED TO BE
i1 ESTIMATE 130 m3 RELIABLE, THE ORIGIMATOR ASSUMES NO RESPONSIBILITY FOR THE ACCLIRACY OF THIS
‘-III "RECORD" OR *AS BUILT" DOCUMENT OR FOR ANY ERRORS OR OMISSIONS THAT MAY HAVE
BEEN INCORPORATED INTO IT AS A RESULT OF INCORRECT INFORMATION PROVIDED TO
"-, PROPOSED STORAGE METHOD THE ORIGINATOR. THOSE RELYING ON THE "RECORD” OR "AS BUILT® DOCUMENT ARE
PERMEABLE PAVING ADVISED TO OSTAIN INDEPENDENT VERIFICATION OF TS ACCURACY

DRAWING NOTES:

DEPTH 0.4 m COM REGULATIONS 2015

SIGNIFICANT OR NON-OBVIOUS RISKS AND RISKS WHICH ARE DIFFICULT TO MANAGE

RA | ARE IDENTIFIED ON THIS DRAWING LISING THE FOLLOWING SYMBOL IDENTIFIED TO
I'. PROVIDE 142 m3 STO GE THE RIGHT WITH BRIEF ACCOMPANYING TEXT. FOR FURTHER DETAILS OF THE RISKS
II"\ IDENTIFIED BY DESIGNERS, REFERENCE SHOULD BE MADE TO CDM HAZARD

DETAILED ANAYLSIS REGISTER.

Lt 18

CONFIRMED NO FLOODING EXTERNAL REFERENCES:

THIS INFORMATION AND RIDGE AND PARTNERS LLP REVIT MODEL AND ASSOCIATED 3D
DUTPUTS ARE BASED UPON THE FOLLOWING INFORMATION FROM THE DESIGN TEAM

'l_-. '—-__-- ARCHITECT REFERENCE: ASPIRE ARCHITECTS LTD
DWG Mo. : FE-ASP-1T-670-003 Rav. * (DATED JUNE 2020

-] =
.-_-_.-_-n---- SOUTHERN WATER BECCRDS REFEREMCE!
-

632560 -1 (DATED 24/08/2021)

Unit 15

IT |5 THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY THIS INFORMATION 15 CURRENT
PRIOR TO CONSTRUCTION

LEGEND

Unit 13
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