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Prepared By: Lewis Hubbard

Subject: Proposed Drainage — Surface Water Attenuat  ion Calculations
1. Introduction
1.1. This technical note responds to comments by The Environment Agency regarding the

PBA Flood Risk Assessment for the Agar Grove Regeneration project. The comments
received state that:

"Having now reviewed the Flood Risk Assessment (FRA) our Flood Risk Engineer (FRE)
has asked me to object in the absence of an acceptable FRA. Please see the comments
from the FRE which I have summarised below. Please note we require further
information to be submitted in order to address our outstanding concerns. Once we
receive this additional information, the FRE will review this information and provide
further comments.”

Summary

"The applicant has not demonstrated that the storage volume required to attenuate
surface water run-off from the critical 1 in 100 chance in any year storm event, with an
appropriate allowance for climate change, can be provided on site. There are volumes
stated but the calculations need to be provided.”

Overcoming our objection

"The current FRA states the volumes provided but does not provide calculations to
demonstrate this. These calculations should be provided. The applicant must
demonstrate through their surface water strategy that the proposed development will not
create an increased risk of flooding from surface water. The surface water strategy
should be carried out in accordance with the National Planning Policy Framework and
PPS25 Practice Guide, giving preference to infiltration over discharge to a watercourse,
which in turn is preferable to discharge to surface water sewer.

The surface water strategy should clearly show that surface water for up to the 1 in 100
chance in any year storm event, including an allowance for climate change, can be safely
contained on site. It is acceptable to partially flood the site during this event, ensuring
that buildings are not affected by flooding and the site can be safely navigated by users.
Where this flooding will be within roads or pathways, the applicants must ensure that
safe access and egress is still available.”

1.2. This technical note should be read in conjunction with the PBA Flood Risk Assessment
for the Agar Grove Regeneration project.
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TECHNICAL NOTE

2.1.

2.2.

2.3.

Response to the Objection

The objection requests that calculations be provided for the sizing of the surface water
attenuation tanks. The attenuation tanks are sized so that surface water for up to the 1 in
100 chance in any year storm event, including an allowance for climate change, can be
safely contained on site.

In the proposed drainage strategy, none of the external areas are designed to flood. All of
the storage volume needed to contain surface water on site is provided in below ground
attenuation tanks.

Referring to the PBA Flood Risk Assessment, the site is divided into five sub-catchments.
The required attenuation tank volumes are calculated for each sub-catchment using
Microdrainage WInDES Quick Storage Estimate. Screenshots are presented of the
calculations for each sub-catchment.
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3. Sub-Catchment 1
3.1. Roof and Hard Landscaping Catchment Area = 1599m°.

Allowable discharge rate = 5.0 I/s
Climate change allowance = 30%

¢ Quick Seorage Estimate =
'i‘ﬁe\‘f'ﬁﬁ’.-‘.‘- : Variables
IDr3inane e -
RAESEEE | e ~  Cv {Summer) 0.750
Retum Perod fyears) 100 Cu i) 0.840
Impemmeable Area tha) 0160
Variables e Srte LE:CBTIOI‘I e Mandmum Allowable Discharge 50
GB 529250 183900 TQ 252508350 .. | 1/4)
Heaules C(km) 0026  D3(lkm) 0.239
Design | D1(tkm) 0329 = E(tkm) g3zz itretion Coeficient /) 000000
Safety Fact
vervenan | D20 0303 F{llm) 2436 ety Factor 20
Overview 30 Climate Change (%) 0
Wt
Arabse | [ OK || Cancel || Heb
Select required Rainfall Model from the list
£ Quick Storage Estimate EI

= Resulis
Heror
Global Variables require approximate storage

of between 78 m* and 109 m.
These values are estimates only and should not be used for design purposes.

Wariables

Results

Design

Overview 20

Overview 3D

| Anayse | [ oK || Cancel || Hep

Select required Rainfall Model from the list
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TECHNICAL NOTE

4, Sub-Catchment 2

peterorett

4.1. Sub-catchments 3 and 4 both discharge into sub-catchment 2. The required attenuation
volume for sub-catchment 2 is therefore calculated as:

Required

Sub-Catchment 2 _ attenuation volume

Attenuation Volume for the combined
sub-catchments 2, 3

and 4.

Sub-Catchment 2 3
Attenuation Volume 828m

Sub-Catchment 2 525m?3

Attenuation Volume

) Sub-Catchment 3 i Sub-Catchment 4
Attenuation Volume Attenuation Volume
- 190m? - 113m?
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5. Combined Sub-Catchments 2,3 and 4
5.1. Roof and Hard Landscaping Catchment Area = 10518m”.

Allowable discharge rate = 18.9 I/s
Climate change allowance = 30%

7 Quick Storage Estimate B
Variables
FEH Rainfall v Cv (Summer) 0750
Retum Period fyears) 15.[;. b ey 0.840
Impemeable Area fha) 1D52
Warizbles e S'rte Lou:atlon I Maxdmum Allowable Dischange 189
GB 523250 183900 TQ 292508390 .| /q) '
Resutis C(lkm) D026 D3 (Them) 0,239
Design D1 {1km) 0.329 E(fkm} pa3z  |nfitration Coefficient fn/he) o opooo @
Overview 20 D2 (Them) 0303 Fi{llkm) 2436 Safety Factor 20
Bvervicw D Climate Change (%} 30
Wit
e | [ oK | [ Cancal || Heb
Enter Area between 0.000 and 559.595
i Quick Storage Estimate
.fﬁ'.’rl?ﬁ-’ﬁa Lo Pt
(LR T LT ol O B _ :
Global Variables require approximate storage
of between 539 m* and 828 m®.
These values are estimates only and should not be used for design purposes.
ariables
Results
Design
Overdiew 20
Overview 3D
it

D Anabse || OK || Canesl | [ Heb

Enter Area between 0.000 and 959,993

J:\28732_Agar Grove Estate\Communication\Techincal Note\28732-C-TNO03 - Attenuation Calculations\28732-C-TNO3 -
Attenuation Calculations.docx

Page 5 of 8
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6. Sub-Catchment 3
6.1. Roof and Hard Landscaping Catchment Area = 2492m?°.

Allowable discharge rate =5 I/s
Climate change allowance = 30%

i/ Quick Storage Estimate
| — Vanables
R g
" | | FEH Rainfall v Cv{Summer) 0.750
Retum Period fyears) 100 S frex) a0
Impemeable Area ha) 0245
Variables L vca Masimum Allowable Dischargs 5.0
GB 529250 183900 TQ 29250 8390 [:] )
Resulls | Cikm) D026 D3 (tkm) 0239
fesion D1 (Tkm) 0.329 E(lkm) 0332 | Infiration Coefficent nw)  p poooo
— —— S3asEs :
Overview 20 02 (Them) 0.203 F{lkm) 2486 ety Factor 20
Overview 3D Climate Change (%) 30
Wi
Aayse | [ ok || cancel || Hep
Enter Masdmum Allowable Discharge between 0.0 and $35553.0
£ Quick Storage Estimate =3 ol )
[ ey Results
MU Er O
DT AL g e
= Global Variables require approximate storage
of between 138 m® and 190 m?.
These values are estimates only and should not be used for design purposes.
Variables
Results
Design
Overview 20
Overview 30
Wi

| Anayse || OK || Cancel || Hep

Enter Maximum Allowable Discharge between 0.0 and 535353.0
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7. Sub-Catchment 4

7.1. Roof and Hard Landscaping Catchment Area = 1652m°.
Allowable discharge rate =5 I/s
Climate change allowance = 30%

# Quick Storage Estimate =)
| [ —G Variables
IH\I-I‘JL}';"I'r‘-,-L 1=
Drdaindges -- - e —
T FEH Rainfall » v {Summer) 0750
Retum Pericd fyears) 100 Gt 0.840
Impermeable Area tha) 0165
\ariables NP SI‘lE LPcatIOI'I X Meandmum Allowsble Discharge 51}
GB 529250 183900 TQ 29250 830 [ .| ¢/5) '
Feuls C(lkm) 0026  D3{lkm) 0.239
Design | Di{km) 0329  E(tkm) g3zz '"iltrstion Coefiicert n/v) 0 .0poDD
Overview2p | D2 {tkm) 0.303 F{lkm) 2428 Safety Factor 20
et 20N Climate Change (%) 30
Wit
Arayse | [ oK || Cancel || Hebp
Erter Climate Change between -100 and 600
£ Quick Storage Estimate EI@
Drainage
S Global Variables require approximate storage
of between 81 m*and 113 m*.
These values are estimates only and should not be used for design purposes.
“ariables
Results
Design
QOverview 2D
Overview 30
Wt

[ Anabse || OK || Cancel || Hep

Enter Climate Change between -100 and &00
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8. Sub-Catchment 5
8.1. Roof and Hard Landscaping Catchment Area = 1652m°.

Allowable discharge rate =5 I/s
Climate change allowance = 30%

7 Quick Storage Estimate
ppe— Variables
IDrainage:
- ~~ | FEH Rainfzll +  Cv {Summer) 0.750
Retum Period fyears) 100 S ety 0.840
Impemeable Area tha) 0514
prro Site Location ) )
Variables oo S Maximum Allowsble Discharge BER
GE 529250 182300 TQ 25250 8390 D 0/5)
e C(km) 0026  D3({tkm) 0239
Design D1 (tkm) 0.329 E(lkm) pa3z Infitration Coefficiert (n/h) g 00000
Overview 20 D2 (Tkm} 0.303 F(lkm) 2488 Safety Factor 20
Cleriion 30 Climate Change (%) 30
Wi
rayse | [ 0K || Canesl | [ Heb
Enter Area between 0.000 and 359535
/ Quick Storage Estimate EI@
LS eCls Global Variables require approximate storage
of between 300 m* and 414 m3.
These values are estimates only and should not be used for design purposes.
Wariables
Results
Design
Overview 20
Owverview 30
Wi

[ hnayse || oK || Cancel || Hep

Enter Area between 0.000 and 395 939
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