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Issue 0

1. Introduction

With reference to the previous OPUS reports on this project (original EF2128 FRASDS/APT 17 May
2017 and EF2191 14 August 2018) we have produced this summary report to update and revise the
currently proposed drainage plans to the current proposed scheme.

With reference to the most recent submission, which can be found in Appendix A, we have
summarised below the proposed revisions to this appraisal.

The OPUS report in Appendix A was for a minor revision to the site plan, this consisted of an
extension of some 150m2 footprint to the rear (East) of Block D and extension of some 50m2
footprint to the rear of Block C to the current scheme under construction (consent 18/82410) and
expansion of the proposed car park to the south of Block D. The currently consented scheme is
shown on the attached drainage drawing by Opus EF2191-C350-P1 and the proposed extension to
Block D on Urban Pulse drawing 16-1092-036.
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Issue 0

The revised proposals included within this report consist of the changes as noted below.

The removal of the proposed office buildings and all access roads and car parking. The new
scheme consist of Blocks A through to D encompassing 15 industrial units in total. See below for
the site layout plan.

Calculations included in Appendix B show the existing and proposed run off volumes produced by
the existing consented development and the new proposed development as shown above. They also
show the storage volumes of the existing designed storm water tank and pond system. These
calculations have shown that although the storm water volumes generated by the new proposals
have increased the existing designed tank and pond storage systems have sufficient capacity to store
this increase without increasing the peak flow into the nearby water course.

A drawing showing the revised proposals can be found in Appendix C, this is referenced as 393640-
500P9.

The new buildings A to D will discharge to the treatment train established for 18/82410.

It is further proposed that to offset the very small deficit within the storm water attenuation tank
part of the lower car park, approximately 25m2, will be type C permeable pavement with
impermeable barrier membrane separating stored run-off from the fill material beneath. A
calculation is attached (Appendix D) for the make-up of this pavement including 20% Climate Change
and compound addition of +10% urban creep ( i.e. +32% overall). Discharge from the pavement
matrix will be regulated by perforated pipe to achieve greenfield rates for the car park area. For a
discharge rate of 0.11Ha x 5.6 |/sec/ha = 0.6 I/sec the calculation indicates a minimum 0.25m
thickness of CGA with 35% porosity would provide adequate storage. The actual structural thickness
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Issue 0

of the total pavement will depend on the soils CBRs present and the intended traffic use. The
treatment train for the proposed car park extension will comprise permeable pavement which will
then discharge to the established treatment train i.e. the composite train will be: permeable
pavement — swale/vertical filter bed — pond 1— pond 2 then outfall to the watercourse on the
northern boundary.

With regard to site flood risk as established in EF2128 FRASDS/APT, the Partnership for Urban South
Hampshire (PUSH) Strategic Flood Risk Assessment (SFRA) has been reviewed and this indicates the
following:

SFRA map set 1A indicates the site is wholly in FZ1.

SFRA map set 1B indicates the site is not in a hazard zone.

SFRA map set 1C indicates the site is not in a breach risk area.

SFRA map set 1D indicates the site is not in 2115AD Climate change FZ3.

SFRA map set 1F indicates no observed sewer flooding incidents at the site.

SFRA historic flood zone map set indicates the site is not in an historic flood zone.

SFRA surface water flood zone map set indicates the site is at a low risk of surface water
flooding.

EA flood mapping indicates the site is in FZ1 with no main rivers in or abutting the site.

The EA mapping indicates the site is at a very low risk (<0.1%AEP) of flooding from the rivers
and seas.

The EA mapping indicates the site is not in an area at risk of flooding from reservoirs.

The EA mapping indicates the site is at low risk (0.1%-1%AEP) of surface water flooding.

Therefore the site is not at risk from flooding via any of the sources noted above.

Therefore we believe that this report should address the flooding and drainage issues that could be
associated with the site and shows that the redevelopment of the site is feasible from a drainage /
flood water perspective.

ELVIN GOMERY DAVID BUTTON

B.Eng (Hons.) B.Sc. (Hons), C.Eng.,
M.I.C.E.
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A. WSP/OPUS report EF2191

\\\I)

Parsons Construction Lia
Knowie Lana Business Park

Knowie Lana EF2191
Fair Qak
S050 702 14 August 2018

Deaar Sivkadam,
KNOWLE LANE BUSINESS PARK, BLOCGK D EXTENSION

The proposad development comprisas an axtension of soma 150m? footprint to the mar (East) of Block D and
extansion of some S0m? soatprint to the rear of Block C to the cument scheme umdar construction (consent
18/82410) and expansion of the proposed car park to the south of Block D. Tha cumanily consenind schame
Is shown on the attached drainags drawing by Opus EF2181-C350-P1 and the proposad extansion to Block D
on Urban Pulse drawing 16-10%2-036.

Koduius. Howss
Eaforrs Lors, Fanstam,
Hamzshing

POE D38

Tk 444 1320 E22021 WP LK Limilerd | Flog = e 23 WIS Houssy T Chormery L, Loaon WISA. AF
WEpOOm Fir-gitome e B Wado 8 C 21
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Wa have raviewad tha FRA and Drainage Strategy, Opus EF2128 FRADS 17 May 2017 prepared sor tha
cument pamission and have checked curment EA flood zone mapping for the bullding exdension and car park.

« FRADS 3.11: exiansion s In FZ1
« FAADS 3.13: EA mapping Indicatss this 1S not an arma at sk from rasanelr fooding
¢+ FRADSI 14 axtansion 5 In low nsk (0.1-1%AEP) of suface walar flooding

« FRADS 3.6 coitension ovorlles low pormaablity Dodrock with no mcorded histonc grouncwaer
fiooding Incidents

The propasad commarcial extansion fo Biock C & D 15 non-msidantial with a foofprint iBss than 250me. NPPG
T-046-20140303 dafinas ihis as minor davalopmeant and MPPF 104 sats out that the application 15 not subjct
io the Sequential or Exceptions Tesis.

As par FRADS 8.7 the crifical nood sourca 18 surface water flooding and run-off within the sita. Tha diffiencas
In drained Infrastructure from the proposad extonsion am:

1882410 485m? Imparmeable car pam draining to atienuation tanks. Cutiall mgulated by HyaroBraka
discharging to swalke/vartlcal filer bed — pond 1 — pond 2.

Block Dexwnslon  210m? rool exdension, 55m® covered bin store and cycla shaltar and 1,100m? car park
{Including original car park component)

Ghan that the prncipal drainage spines, aftenuation fanks, HydroBrake and pondsfiter bed are almady
Installed for 1&/32410 It Is proposad to ratain these. Clearly as thera Is a nat Increase In drained suriace area
of 1,365 - 485 = 880m? tho additional araa cannot be discharged fo the cument tanks. It Is tharetora proposad
that the Block C& D extansion 210mF and two oulbulikdings 55m< amounting to 265m? ara discharged to tha
cument attenuation tanks and the entargad car park, Including the original smaller car park area ks separataly
dralinad. This will ghve a net load reduction of 485 — 265 = 220m< on the axisting ationuation tanks so0 thosa

will Inherntly already have capacity.

It 1= Turther proposad that the endargad 1,100m? of car park should ba of type C permaable pavemant with
Imparmaabie barmer mambrane saparating stored run-oft from the Ml matenal beneath. A calculation Is
attached for the maks-up of this pavemant Incieding 20% Climate Changa and compound addition of +10%
urban creap | la. +32% ovarall). Discharga from the pavemant matrix will ba regulatad by porforated plpo to
achieve greanfiakd rates for the car park area. For a discharge rate of 0.11Ha X 5.6 Fsecha = 0.6 Vsac the
calculation Indicatas a minimwm 0.25m hickness of CGA with 35% porosity would provide adequats storage.
The actual struciural thickness of the tofal pavemeant will dapand on tha solls CBRS prsant and the Intandad
traific uso.

The Block D extansion will discharge to the teatment train establishad for 18/82410.

The treaimant train for the proposad car park extansion will comprise pamesbls pavamant which will than
discharge to the establshed featment frain Le. the composite train will be: permeable pavement —
swalelvertical filter bed — pond 1 — pond 2 hen outtall to the watercourse on the northem boundary .

/
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The proposad extansion will not akar the axisting nood Now paths thesa will confinua to foliow the natural
tomain Wast to East as indicaod balow:

The axisting detalled drainaga plan will naad 1o e adjusted accordingly.

Thare Wil be a small Incraasa In lxad on tha WWPS. Tha provider will nead to chack If additional storaga Is
required but this 15 considerad unllkaly In the context of the onginal sizing. Southem Watar will als0 maka an
Infrastructure Charge {IC) on the Block C & D extonslons towards aggregaie natwork minforcament.

Yours faithiully

A P Traves
Associan Dimcior

EF2181-G360-P1
16-10924036
Formoable pavemant stomge coloulation

Ref.: 393640
Knowle Lane revised development

Drainage Assessment Report 15 March 2023



B. Existing and revised Stormwater volume calcs
Existing approved development calculations

412020 Surface waler slorage vohene asimabon - membars anly ares
F' Surface water storage
“ HR Wallingford . .
Vifaruth suae requirements for sites
wiww uksuds.com | Storage estimation tool
Calculated BY.  Enwin Gomery Site Details
Site namae: Latitude: P ——
Site location: Longitude: § DR W
Thi= = an sstmaton of e storag s walume requmemants Bal ave nesd od to mast normal
et pract feria in lima with Ema A danos “Raniall unoff it .
for dvelopments”, SCOX219 czunf:&nmul C?g{Cn:2ﬂ:;_| ad Reference: 120118577
tho nonestatutory standards for SulS [Dofm, 2015) @ 5 notto bo used for dofaled design Date:

af drainags systams. B = moommandad that Aydraulic modalling sof wam = ussd fo caloulate Apr 01 20200932

waluma mouemants and design detals bafore fralsing Se design of e dminage sthema

Site characteristics Methodelogy
Tolal sie area (ha): ERT B IH724
Significan public apen space (haj: 1 e sstmaton mefad: Caiguiats fram SPR and SAAR
Area posiively drained (hak 1. 14000000 B0REMbeton metod: Caleuate fram SOIL ype
Impermaatis aea (haj
e .14 Soil characteristics
Perocantage of daned aea thal = npenmaeabls () 100 Dafaull Edied
Impervous area drained via infiration (ha) o SO0 lype: 4 4
Retun period for nd@traton system desgn (year): 10 R AT AT
Impendous anea drained o rainwatas harvesting (hal: o Hydrological characteristics
Dadaull Edited
Retwn period for ranwater harvesting systam (year):
s ! 0 Fantall 100 ys 6 hrs! B .
Complance factor fof ranwater harvesting system (3 go
Fantall 100 yrs 12 hes: _ 8547
Mt sle area for storage valume desgn (ha): 114
: FEH | FSR convernsion facar: 141 'L
Mat impermable anea lor slorage valemea design (haj 114 P : :
: BAAR (mm):
Parvious arsa cantifbubon s runadl (36 . 810 810
= whira rarsacEar by eedmyg o miEe i hoe baan wsad Mo romsegn g suibos wite' o saeh M50 Feaintal {'Hﬁ} 20 20
a it i S af ad, ha
S0’ 1k ARl Doy 40 20t i 1ol W b D A aciingy TR0 ME-GOMS-Z day: 04 0.4
Design criteria Grawt ewrve faclar 1 year: GBE .85
Chmale change alowance Grawh ewve faclar 10 year:
iacior: 14 - 162 1.62
" — Growdh cuve Lig yaar 73 73
faciar: 14 Growth curve faclar 100 years: 349 2,49
Veume contrel apreach  Use lang lerm stamge e for lol she area (Vs). 1REE 1236
IMeseption ramntall dasth Oga for netsle asea (Vs):
fmmp: g 653 .53
Manimum flow rate (Vs 0
Site discharge rates Estimated storage velumes
Dafault Ediad Dt Bditad
1in 1 year (V=) ‘0 0 Altenuation storage 1100 years [l 570 570
1 in 30 years (¥s): i5 15 Lang term starage 1100 years fm: . -
1 in 100 year {¥a): 508 508 Tatal slomga 1100 yeams (a7} s ees
This rigaa® wei ol usng e Sorga fuxd pad by HIFEA: fird mned Al e bt e The uden of s bl G Sulyec i ha UK SuDS e aad oo as and
Ibsarns agrasenie, which can Bath b Bund @ Hi Akanda s b i d hin Tha iz ks Bz | bl Bain o B oo b s g visburres Fagquinaman S Thin wis af s
e b e it e Bty o i uoars of thes ool Mo iy wil ba R ford, tha E Baganizy, CEH ny ehar fer thia wssa o s data
ira e g g ar o ary schama
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Proposed approved development calculations

ZHR Wallmgfcr.'d

Surface water storage

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

Malodeted by | Hvin Gomery
Site rame Knowle Lana
Site kec=tior:

s is an estimatan of the sto rage swalume requirmaents that ane neadad tomaeat norma
best proctice caterain line with Emmironment Agency guidance “Rainfall ranoff management

for developmants”, SC00ESE (2013), theSudS Manual CTE3 {Cria, 2015} and

the non -statutary standards for SulS (Defra, 2008). itis not to beused for detaled design

of dranage systems. it is recommandad that hydradic modalling software is used to calculata
woluma requiremants and design datals bafora findising the dasign of tha dranage schama

Site characteristics

Tiotel site Aree (ha): 214
Siggrificant public npen specs (hal 0BAT
Are peositivady drained ()

Impermeabl: aree (ha)k 1243
Percentage of drained area that & impermesabls (1): 00
Impsarvious Anea drained via infiltration (ha): 0
Reeturm period for infiltrertion syshem cesign (year 0

Impervious Area drained fo reinwater harvesting e ¢
Restum period for rairweter harwesting system eark 0
Momplianicss fasctor fior rainwater harvesting system (8): &s

Hat =ita preea for atorage vedums design ha): 124
Het impermakls Arse for storags wolume design (hal 126
PPt frsss reoitirblUtEon 0 rumad (): 3

* wihera ramwater harveating o infiltration has been usad for
managng surface water runoff auch that the effective
mparmeasdhla area i lass than 50% of the ‘ares positively

draned, tha net site ares and the estimatas of Qear and othar

flow rates will have baen reduced accordingly.

Design criteria
ramata rhange allowancs factor 14
Lirben rresep aAllowancs: factonr 11

Wolume controd approach Use long term storage
Interception rerfall depth (mmk | 5
Minimum floas rata (1/8): 10

Site discharge rates D &fadt Editad
1in 1 e (Vak 10 10

Tin 30 years (12 16.8 17

1in 100 year (V=) 233 236

Gite Details
Listituda 50.863T0° N
Lergitudc 128155" W
Refanartac 2605800778
[rarbe: Mar 152023127
Methodology
et H124
Qtep FeEtimation methadt Calculate from S0R and SAM
PR mctimetron methid | Catculate from 00 type
Soilcharacteristics Defemilt Ecltted
AL typec 4 4
PR 047 047
Hydrological characteristics Defentt Edlied
Féairifall W00 yre & hr=: 63
Feainfall 100 yr= 2 hraz BSAT
FFH / PR ronversion facton 1.1 m
BMR (e B0 B10
ME5=&0 Rairvfiall Depth (mm)e ) 0
' Ratic NE-E0/ME-2 day: 04 0.4
Hydcdogical regior: J J
rrcath rures factor 1yean 0.B5 0.85
rrowth rures factor 10 year: 182 162
rrcanth rures fector 50 yean 23 2.3
firowth rures fachkor W0 years | 313 3w
Qg Fod totad mite anea (1): 121 1228
s fiod mist site ares (Ve ] 14
Estimated storapge volumes Defaut Edited
Attensation storage 1100 years (mP): | ses EES
Long term storags 1100 years (mAE | 134 134
Total starags 1100 years (jmd): B0 B20

Ihis report was produced using the storage estmation tod developad by HWalngford and avalable at weww uksuds com The use of this tod is

subjact to the UL SulS terms and condtions and Boance agreament, which canbaoth be found at httoe fuksuds comfterms-and

conditionshitm. The outputs from this tool heve beenused to estimate storage voluma requirements. Theuse of these resuits is the
regponsibfity of the users of this tool. No Eabity will be eccepted by HR Wallngford, the Ervirenment Agency, CEH, Hydrosolutions or any other
organisation for the use of these datain the design or operational charactenatics of any dranage schama.
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Comparison between approved development and proposed development run offs and storage

Existing/Proposed storm water run off calcualtions Knowle Lane based on OPUS report EF2128 FRASDS/APT

Interception storage Tank 1 Top of site Length 13m Tank 2 Top of site Length 14 m Tank3  Top of site Length 145 m
Width 14 m {Minus tree pits) Width 30 m {Minus tree pits) Width 27 m
Surface area site 11400 m2 Depth 0.8 m Depth 12m Depth 08 m
Rainfall depth 5 mm Vol 13832 m3 Vol 403.56 m3 Vol 276.64 m3
Interception storage 57 m3 Total 81852 |m3
ASW field estimation from OPUS report Areapond  Toparea 128 m2 MNew areas for revised developemtn
(to weirs)  Bottom area 304 m2 Roof Block A 441 m2
al 48  |fs/Ha Depth 07 m Roof Block B 247 m2
Q3o 126 Ifs/Ha Vol 55.44 m3 Roof Block C 349 m2
Qaloo 18 Ifs/Ha Initial storage volume Roof Block D 1003 m2
Car parking/roads 2613.9 m2
Development area (A) 214 Ha Total 4653.9 m2 0.46539 Hec
Impermeable area 1.14 Ha 11400 m2
Proportion of A 0.53271 Original consented scheme
QObar/A final 56  |fs/Ha Building B 372 m2
Building C 372 m2
Attenuation storage req Building D 325 m2
1vyear 162 m3 Bin + cycles 125 m2
30 year A06 m3 Building E 325 m2
100 year 517 m3 Upper carpark 1600 m2
3119 m2 0.3119 Hec
TV initial sizing of treatment storage volume
Lower permeable car park 1775 m2
Development area 2.14 Ha 4894 m2 0.4834 Hec
PFimp est 50 %
SPR 0.47 Original impermeable ara 11400 m2 1.14 Hec
MSE0 rainfall 20
MS60 rainfall r 0.4 Original minus southern site 8281 m2 0.8281 Hec
16 m3
New area 4653.9 m2 0.46539 Hec
LTV initial sizing of long term storage
Total new area with revisions 12934.9 m2 1.29349 Hec
Dewvelopment area 214  Ha
PFimp est 50 %
Impermeable area 107 Ha From Walliingford design tools
LTF 22 m3/Ha.mm Area m2/m3
Rainfall depth 63 mm Existing volume req 688 m3 o
Longterm storage 148 m3/Ha.mm
Proposed volume req 820 m3 1m3 12934.9 15.77427
Total 100yr 738 m3 Therefore area that needs to be permable 23.34592 m2 (This is the area of new car park that needs to be permeable)
Actual tank storage provided on site 818.52 m3
Therefore ok use existing tanks as long as 23.34592 m2 of new road/carparking is permeable
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C. Proposed revised drainage scheme drawing
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D. Permeable Car Park design

Project Ne.:  EF2131
Project Titke:  Knowle Lana

Rectangular Detention Tank Assessment to CIRIA C753

Mo infiltration

Site Location: Fair Oak Catchment ID: Block D car park
r= 036 [(mge 017045
Drained Area = 1100 m’
Design storm 1 in = 100 year
Runoff volume uplift = 2 % for dimate change { Note redfevant uplift applies fo volume MOT peak rainfll rata)
Technical Assessment Base area = 1100.0 m?

BaseaxislengthL, = 4400 m
Base axis Length L, = 2500 m

Discharge rate = 0.5 Iis Tank volume = 963 m’
Tank depth= 025 m Design volume = 883 m’
tank porosity = 35 % M5-60 Rainfall = 20 i
Storm Duration] 5 min 10 min 15 min 30 min 1 hr 2 hr 4 hr & hr 10 hr 24 hr
=== 300 200 S00 1200 3500 7200 144040 21600 36000 BE400
r= 035 Value Z1 0.36 0.51 0.62 0.79 1.00 1.22 1.48 1.67 1.50 2,42
Rainfall M5 {mm) 1.2 10.2 12.4 15.8 20.0 24.4 29.6 334 38.0 48.4
M100/MS gf  Value 72 1.84 1.91 1.95 2.00 2.03 2.01 1.97 1.54 1.91 1.82
Rainfall M100 (mm)] 13.3 19.5 24.2 31.5 4.6 49.1 S58.4 &4.9 72.4 88.2
ith climate upli'ﬁ: {mmj] 17.5 25.8 31.9 41.6 53.6 b4.8 77.1 85.7 95.6 116.5
RUNOFF I:I'I'l'* N 19.3 28.3 35.1 45.8 59.0 71.3 B4.8 94.2 105.2 128.1
inflow rate (Is)] &4.2 47.2 35.0 254 164 9.9 5.9 4.4 2.9 1.5
storage rate (Je)| 536 466 184 248 15.8 9.3 5.3 3.7 2.3 0.9
Discharge I:I'I'IE} 0.2 0.4 0.6 1.1 2.2 4.5 8.9 13.4 22.3 533.6
Req'd STORAGE {nf‘F ) 19.1 28.0 34.5 44.7 56.7 66.8 75.9 80.8 82.8 74.5
Residual drain time (h) 8.5 12.5 15.5 20.0 25.4 29.9 34.0 36.2 37.1 33.4
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