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1. INTRODUCTION 

In July 2014. AMA Ltd were commissioned by Linden Homes Southem Ltd to undertake a Flood 
Risk Assessment lo meet Ihe requirements of Nat>onal Planning Policy Framework arxJ Ihe Code 
for Sustainable Homes for a devetopmenl of 55 houses al Bartons Road, Havant. Hampshire 
(Figure 1). 

Figure 1 Site Locatkxi Plan 
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1.1 Background 

Subject to the developer obtaining planning permission, the developer intends to develop the site 
for 55 residential units. The site is currently used by a number of premises, including a lawnmov;er 
service arxJ retail centre, dog kennels and three residential dwellings, together with vanous 
associated buikJings. parking areas and an open paddock al the rear of the site. The buiWings 
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associated with these premises will all be demolished As a statutory consultee Ihe Environment 
Agency will comment on the proposals. 

1.1.1 Ground Conditions 

A Site Investigation has been carried out This confinned a general profile of Topsoil overlying 
Head Deposits and London Clay Formation. In addition. Made GnDund was encountered to a depth 
of 1.2m bgl, overlying Head DeFWSits. at the Southern End of the site. Groundwater was not 
encountered within any ot the trial pits to a depth of 3.0m, and is anticipated to be at considerable 
depth beneath the site. 

1.1.2 Flood History 

The Environment Agency flood hsk map Indicates that the site is not located in an area at risk of 
fkDoding (te Flood Zone 1) see Figure 2. The nearest area located in Flood Zone 3 (ie at nsk from 
fluvial flooding, with a 1% or greater chance of flooding each year), is located on the opposite side 
of the railway line to the v^st of the site in an area of public open space. 

Figure 2: Environment Agency Flood Map 

Proposed Development 

Map Coudesy ot Enwronment Agency 

The site is kx^led 2km to Ihe north east of Havant Town Centre on the outskirts of the town, with a 
frontage on Bartons Road and is immediately east of the London to Portsmouth Railway. An area 
of ancient woodland (Bartons Copse) is located to Ihe north of Ihe site with familand to the east 
The nearest watercourse is located to the west of the site on Ihe opposite side of the railway line, 
which is classified as Main River by the Environment Agency. 

The likelihood of future ftooding has been investigated and is discussed in this report. In addition to 
this, issues of local site scale flooding and sile runoff volumes have been addressed. This 
document is designed to fulfil these requirements in line with the National Planning Policy 
Framework. 
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1.1.3 Correspondence and Discussions 

Dunng Ihe preparation of this document the Environment Agency has been contacted in order lo 
obtain information. The report has been based on the information provided by the Environment 
Agency, the client and ot)sen/at)ons from site visits. 

1.1.4 Objectives 

Tf>e pnnaple aims of the FRA are 
1. To assess the nsk associated with all potenba! flood sources. 
2- To ^vesbgate the interaction between potentia! flood sources and ttte redevek)pment proposals 
3 To discuss management of storm water runoff reiated lo the potential devek)pment 

2. SITE DESCRIPTION 

2.1 Location 

The Site is kx^ated 2km to the north east of Havant T<wffi Centre on the outskirts of the town, with a 
frontage on Bartons Road and is immediately east of the LorxJon to Portsmouth Railway An area 
of ancient woodland (Bartons Copse) is tocated to the north of tf>e site with familand to Ihe east 

2.2 Site Appearance 

The site covers an area of approximately 1.50 hectares, and is accessed from Bartons Road 

Appendix 1 shows the existing site survey. The site is currently used by a number of premises a 
lawnmower service/retail centre and three residential dwellings at the southem end of the site, dog 
kennels along the eastern boundary, together with various associated buiklings. parkir>g areas and 
an open paddock at the northem end of the site. The existing impenneable area is 0,375 hectares. 

Site levels generally fall from east lo west towards the Railway Line and south to north towards 
Bartons Copse. The maximum site level is approximately 32.90m ADD at the south east comer of 
Ihe site on Bartons Road. The site then falls steeply tovi/ards the north west comer of the site al an 
average gradient of 1in17. where the minimum site level is approximately 23 OOm AOD. 

The sile is on the outskirts of the Havant conurtiation and separated from existing residential areas 
by the London lo Portsmouth railway line along its westem boundary. The railway line is in a cutting 
approximately 10,0m below site levels al the southern westem end of the site, and al approximately 
1 Cm below sile levels at the northern weslem end of the srte. 

The srte fronts Bartons Road on rts soulhem boundary, the camageway continues westwards 
towards Havant over the railway, via a road brxJge. The areas lo tt>e north and easl of the srte have 
not been devetoped, wrth anaent woodland to Ihe north (Bartons Copse) and pastoral farm land to 
the east 

2 2 1 Srte Drainage 

Southem Water have provided their sewer records for the area (see Figure 4) These confirm that 
there are no exisbng surface water sewers in ttye vicinrty of Itw srte although a fool sewer crosses 
the site from east lo west and then beneath the railway This woukJ suggest thai soakaways were 
used for tfie disposal of surface water njrvoff, but foBowing a drainage investigation of the srte and 
carrying out soakaway tests rt was found that this was not the case The soakaway tests confim>ed 
that the London Clay sub-strata had no soakage potential arxl the drainage nvesttgatxxi confvmed 
that although a some surface water run-off discharged to the exisbng foul sewer, rt mostly 
discharge overtand lo the lowest part of tt^e srte in the north west comer 

The surface water njn-off then erther discharges directly to the open watercourse on the opposite 
sxJe of Ihe railway line, or via the wflxxlland area which also falls towards the railway line, through 
Ihe hogging beneath the railway line Afthough 0.375ha of the existing srte is impenneable. given 
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the pathway by which surface water run-off discharges lo the existing watercourse, the existing 
discharge rates should be deemed to be the equivalent of a greenfield srte. 

It should be noted thai Bartons Copse Is a classified as Ancient Woodland and so a buffer zone at 
the northem end of the site has been left dear of any development in root protecbon zone. This 
effecbvely reduces the developable area by approximately 0.20ha to 1.30ha. 

Therefore from the net development area of 1,30ha, and taking into account the site soil 
characteristics, the Mean Annual Flood Rate (Qbar) for a 'Greenfield Site', can be cateulated using 
the IH124 method of calculabon, together with the peak rate of discharge to the exisbng 
watercourse for varying storm events (Figure 3). 

Figure 3: Existing Discharge Rales. 

IS MJld hose Ctetcvtiz 

s o i l (IC 

C-tMnriel4 <ib*r 
• • i l u a tuad 
>l«v«nt 

Flit -•, • • 1. 
•11 . ' • -. • '.|.' jjo'jrc« d c n t t o t ' n . l l . } 

A l M I H ( t 
l / C f ( i l 

Input 

i iri 
»sll 1-«i v^t,ri 1 

xm 

B u r . I : a . i 
U i l i i n :o.t 

0 | B I I J JJ.i 

Q 1 »••' 1 -

C } 
0 
i 

in 31.3 
/ • 4 I I » . i 

fl M 31 
© to f « a t I I J . I 
0 100 )).^ lao 
- r c i i a I t . ; 
0 noo M . 5 

2.2.2 Geok^gy 

GESL undertook an inbusive sile investigation dunng May 2013. Table 1 shows the generalised 
ground profile encountered during this investigation. 

Table 1. Generalised Ground Profile 
T o p ( m b g l ) B a s e ( m b g l ) D e s c r i p t i o n 
0 0.3 Dark brown sidy clay with roots (TOPSOIL) 
0 1.2 Dark bro\Am sifty sandy clay with brick concrete metal fabric and 

plastic (MADE GROUND) 
0 . 3 - 1 . 2 1 .6 -3 .0 * Son lo stiff orange-brov/n and light grey mottled sandy CLAY wrth 

qravel and cobble sized flint (HEAD DEPOSITS) 
1 .6-2.0 3.0+ Firm lo very stiff grey/brown CLA'>' locally closely to very 

closely fissured with occasional silt partings (LONDON CLAY 
FORMATION) 

A review of published records for boreholes within the vicinrty of the site indicated that the 
London Clay Formation was likely to be at leasl 20m deep beneath the site and underlain by 
approximately 30-35m of interbedded sand and silly clay of the Lambeth Group, which in turn 
was underlain by Chalk. 

2.3 Surrounding Area 

The site is on the outskirts of the Havant conurbation and separated from exisbng residenbal areas 
by the London lo Portsmouth railway line along its weslem boundary. The railway line is in a cutting 
approximately 10.0m below sile levels at the southem westem end of the srte. and at approximately 
1 .Om below site levels at the northem western end of the site. 
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The site fronts Bartons Road on its southem boundary, the carhageway continues westwards 
towards Havant over the railway, via a road bridge. The areas to the north and east of the srte have 
not been developed, wrth ancient woodland lo the north (Bartons Copse) and pastoral fami land lo 
the east. 

The nearest watercourse is kx^ led to the west of Ihe sile on the opposrte side of the railway line, 
which is classified as Main River by the Environment Agency. 

The land to the east of the srte falls westwards towards the railway line from a high point on Comley 
Hill, located approximately 500m easl of the srte. Similariy land to the west of the site falls 
eastwards towards Ihe railway line. It therefore appears that prior to the consb-ucbon of the railway, 
there was a natural valley with a watercourse mnning through rt from north to south. W\th the 
construcbon of the railvray the watercourse was diverted into a man-made channel running parallel 
with and on the westem side of the railway. 

It should also be noted that the Environment Agency maintain a database of maps on their websrte 
indicating groundwater protection zones, wrtiere special measures may need to be taken to prevent 
the discharge of pollutants into the ground water. This website has been inteaogated and rt should 
be noted that the site does not fall within one of these areas. 

2.3.1 Local Drainage Networt< 

As indicated on Southem V\/ater s records (see Figure 4}, there is a foul sewer ainning through the 
sile, but no surface water sewers in the immediate vicinity of the site. The nearest surface water 
sewers are tocated in the exisbng residenbal development on the western side of the railway, these 
eventually discharge to the existing water course. 

There is also an exisbng 225mm dia. Highway Drain along the frontage of the sile in Bartons Road. 
This highway drain is at bie high end of the srte and no surface water run-off from toe site itself 
discharges to it 

Surface water mn-off from the sumDunding area generally discharges to the water course running 
parallel with the railway. As already discussed, surface water run-off from land to the easl of the 
railway, generally fk)ws overiand to the railway and discharges to the watercourse on the opposite 
side of the railway line, or via the woodland area which also falls towards the railway line, torough 
the hogging beneath the railway line. 

Figure 4; Southem Water Drainaqe Records 
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2.4 Description Of Redevelopment 

The proposed residential development consists of 55 new residenbal unitss, as indicated on the 
Drainage Strategy drawing (see Appendix 2). It shouU be noted that Bartons Copse is a classified 
as Ancient Woodland and so the a buffer zone at the northem end of the site has been left clear of 
any development in the root prolecbon zone. Taking into account the net devekDpable area of 
1.30ha, the impenneable area will increase from 0.375ha to 0.711ha, an increase from 28% to 
54%. Proposed ground levels will remain broadly in line with exisbng levels, 

3. EXTERNAL FLOOD SOURCES 

Cun-ent guidance recommends that a FRA must investigate all potential sources of flood risk toat 
may affect each parbcular srte. A number of site-specific mechanisms exist however, many of 
these are not relevant to this srte. Table 2 summarises the range of potenbal flood sources, 
pathways and the possibility of relevance to the site itself and immediately surrounding area. 

Table 2: Summary of polenbal flood sources 
Flood Type Source Palhv.v^y Consider Further 
Fluvial Existing Watercourse 

alongside Railway Line 
Adjacent to site. Yes 

Tidal None None No 
Overiand Flow Higher ground to the 

east of the site and from 
Bartons Road 

Surface Water Run­
off in exceptional 
storm events. 

Yes 

Drainage Existing Highway Drain 
in Bartons Road 

Blockage/overwh elm 
ed capacity 

Yes 

Groundwater Clay Sub-Strata Rising Water Table Yes 

3.1 Fluvial 

The EA Flood Map indicates that fluvial ftooding occurs alongside the watercourse on the opposrte 
side of the railway line from the site. Since this watercourse is a minimum 5.0m below the level of 
the site, the proposed development will not be at risk of fluvial flooding, 

3.2 Overiand Flow 

The overtand flow route for surface water run-off from land to the east of the srte and Barton Road 
is through the proposed development To ensure that this flood route is maintained to bypass the 
proposed buildings, exisUng levels shouW be maintained. 

3.3 Drainage 

Southem Water maintains a database that records reported incidents of sewer flooding. There 
have been no recorded instances of flooding the site as a result of their sewers being 
overwhelmed. This is not surprising as they have no sewers in the vicinity of the sile. 

There is also a Highway Drain in Bartons Road, and anecdotal evidence suggests that this system 
sometimes becomes overwhelmed during exceptional storm events, wrth surface water run-off from 
the public highway flowing overiand into the srte. Measures should therefore be taken to ensure 
that this does not occur once the site is developed. 

3.4 Groundwater 

As part of the inlmsive invesbgalion undertaken by GESL. groundwater data was available. This 
confimied that groundwater was not present at depths up to 3.0m below ground level. II was also 
suggested that because of the depth of London Clay bekDw the site (approximately 15,0m), no 
groundwater woukj be encountered until even greater depths. The site is therefore not al risk of 
flooding from high groundwater levels. 
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4. FLOOD MITIGATION AND MANAGEMENT 

The assessment undertaken in Section 3 idenbfied fluvial flooding, overiand flow, off-site drainage 
and groundwater as a potential source of flood risk to the proposed development However, rt was 
demonstrated that the only potential sources of flooding were from overiand flow and Ihe existing 
highway drainage system in Bartons Road. Provided the foltowing recommendations are 
implemented they will not be a polenbal source of flooding in the future. 

4.1 Overtand Flow Pathways 

It has been idenbfied thai a flood route through the srte from the higher land to the east of the site 
needs to be maintained This should be achieved by maintaining exisbng site levels, so that 
overtand flows bypass the proposed buiklings 

4.2 Exisling Drainage Infrastructure 

It has been idenbfied that when the extsbf>g highway drain in Bartons Road is overA^helmed dunng 
exceptional storm events and surface water njn-off from the pubic highway enters the srte To 
prevent this occurring once the srte has been devetoped, levels on lt>e boundary of Ihe srte shoukl 
be er)gineered. so that surface water run-off from the higtrway is confined to the existing 
camageway in Bartons Road 

5. SITE GENERATED FLOOD RISK 

5.1 Storm Water Strategy 

5.1.1 Background 

Drainage proposals for the srte have been prepared as indicated on the Drainage Layout 
dwg.no,LIND4B-sk2 (see Appendix 2). As the site prior to devetapmenl discharged indirectly, into 
the exisling watercourse on the weslem side of the railway, a new connection to the watercourse 
beneath the railway is proposed with the rate of discharge being limited lo less than existing 
discharge rates (see Figure 3). To this end storage in the form of a cellular tank and oversized 
pipes are kxaled within the site lo cater for excepbonal stomi events. 

It shoukl be noted that rt is the intenbon of the devebper to requisition Ihe sewer connection from 
the watercourse and beneath the railvi/ay line from Southern Water, because of the complexrties in 
dealing with Netvrorit Rail and the carrying out the undertrack aossing. 

5.1.2 Run-off Calculatxxis 

The maximum rate of discharge for the devetoprr^ent post development shoukj not exceed the 
extsbng rates of discharge from tfie srte for each storm event or lo Qbar for all storm events For tt>e 
purposes of compaison, the maximum run-off rale fomi for design storms of Im l year. 1in30 year. 
linlOO year and linlOOyear+30% allowarKe for cimate change, have been calculated prxx to and 
alter the srte is devetoped. m accordafx:e wrth the Nabonal Planning Pobcy Framework and the 
Code for Sustainable Homes (Table 3) 

Table 3 Run-off calculabons based on relevant design storm 

Devek>pment 
Status 

imiywr Qbar - Mean Annual 

MaK Fkiod Rate 

IvrSOyear 

Desqn Stomi 

linlOOyoar 

[V ' i " jn Slon-i 

l ln100yMf*30% 

D u i g n Storm 

9.01/sec 10.6 I/sec 23.9 I/sec 33 / I'sec 43.8 l/sec 
Proposed 9.0 I/sec n.'a 11.4 I/sec /l/soc l-Uirsec 



• Pages 

5.2 Options for Disposal 

5.2.1 Unattenualed Discharge 

The existing site drains indirectly to the exisbng watercourse. Given the increase in impermeable 
area of the development and the deaease in bme of concenbabon associated Vbrith a new piped 
drainage system, an unattenuated discharge may overwrtielm ttie watercourse with an increase in 
the nsk of fluvial flooding Therefore this method of discharge is not an option 

In accordance wrth PPS25. the volume of run-off from the impermeable areas pnor lo and affer 
devekspment have been calculated for a InlOO yr storm +30%CC of 6 hours durabon in Table 4 It 
shoukj be noted that for this srte these figures are irrelevant, because of the issues with overtand 
flows from the exisbr>g srte. 

Table 4 Volume of run-off from Impermeable Areas (linlOO yr storm *30%CC of 6 hours durabon) 

Condrtions I'rDeTneable A'ea Volume 
Existing 2S5m' 
Proposed : r^ecta-es 482m» 

2 2,2 Attenuated Discharge 

Attenuation of storm water will be required if the permrtted maximum rate of discharge is limited to 
existing rates of discharge for each storm event or lo Qbar for all storm events The storage 
requirements will have to accord with the requirements of the Code for Sustainable Homes and 
cater for a linlOOyear storm w\th a 30% altowance In rainfall intensities for climate change. 

A drainage scheme using underground storage with a discharge lo the exisbng watercourse via an 
undertrack aossing is proposed. The maximum rate of discharge will be limited to less than 
exisbng discharge rates to meet ffie aforementioned requirements. 

2.2,3 Infiltration 

As already discussed. GESL have carried out an inbusive site investigation As part of this 
invesbgation soakaway tests have been carried out which confinned ffiat the London Clay sut>-
strala has no soakage potential 

The disposal of surface water run-off using infillrabon techniques is therefore not an option 

2 2 4 Foul Drainage 

As already discussed, an exisbng foul sewer passes through the northem end of the site Southern 
Water have advised there is insuffk;ient capacrty in this sewer to serve the proposed devetopment 
However, the surface waler run-off from exisbng impemieable areas within the site discharge to this 
foul sewer By removing tfiese connecbons and diverting all surface water run-off into the proposed 
surface waler system, suffkaent capacrty wi l be aeated for the proposed devetopment 
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6, CONCLUSIONS AND RECOMMENDATIONS. 

The following conclusions and recommendabons can be made 

• The site is not tocated within an area considered to be at nsk from fluvial flooding 

• ll has been idenbfied that a flood route through toe site from the higher land to the east of 
the srte needs to be maintained This shoukl be achieved by maintaining exisbng srte 
levels, so that overland flows bypass the proposed buiWings, 

• ll has been idenbfied that when ttie exisbng highway drain in Bartons Road is 
ovenMielmed durmg exceptional stomi events and surface water njn-off from the pubhc 
highway enters ttie srte To prevent this occumng orx:e the srte has been devekiped levels 
on the boundary of the srte should be engineered so that surface water run-off from ttie 
highway rs confined lo the exisbng camageway in Bartons Road. 

• Southem Water have advised there is insufficient capacrty in their exisbng foul sewer to 
serve the proposed devekipment Hovwever. the surface waler run-off from exisbng 
impemieable areas within the srte discharge to this foul sewer By removing these 
connecbons and diverting all surface water run-off into the proposed surface water system, 
sufficient capacrty will be created for the proposed devetopment 

• The surface water njn-off from the exisbng srte discharges to the exisbng watercourse on 
the western side of the adjacent railway line. Post development the impemieable area will 
increase from 0.375ha to 0.71 lha. 

• It IS proposed that surface water njn-off from impemieable areas will continue to discharge 
to the existing waler course on the western side of the adjacent railway line, Ihe rate of 
discharge should not exceed the exisbng rates of discharge On-site storage should be 
provided to cater for the volumes of stomi waler anticipated up to and including llnlOOyr 
stomis with a 30% altowance for climate change. 

• A detailed survey of the watercourse on Ihe westem side of toe railway line should tie 
carried out to confirm levels and the point of connecbon. 

• Detailed calculations for storage shouW be undertaken. Based on the drainage sbalegy, 
the maximum discharge rate for each storm event has been catoulated These have 
indicated m Appendix 3. 
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SITE SURVEY 
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Appendix 2 

DRAIN A GE STRA TEGY 



ExMH 0101 
CL 18.63 
IL 16.7a_ 

SURFACE WATER CALCULATIONS 
GROSS AREA(Excluding Ancient Woodland) = 1,300ha 
EXISTING IMPERMEABLE AREA = 0.375ha (29%) * 
PROPOSED IMPERMEABLE AREA = 0.711 ha (54%) 
Using IH 124 Method of calculating the Mean Annual Peak Flow Rate, 
Existing rates of surface water run-off for Greenfield Site are as follows: 
Qbar = 10.6litres/sec 
1 inlyr storm = 9.0 litres/sec 
linSOyr storm = 23.9 litres/sec 
1 in1 OOyr storm =?-33.7 litres/sec / 

So that existing run-off rates are not exceeded and to cater for linlOO year 
storm + 30% allowance for climate change, storage to be provided in 
Cellular Tank amj 1200mm dia. Pipework, with discharge limited by 
hydrobrake manholes as follows: 
MH S10 -14 litres/sec (2.0m head) 
MH S7 -16 litres/sec (2.0m head) 
MH S2 - 9 litres/sec (0.8m head) 
Actual peak rates of discharge from site will be: 
1 inlyr storm = 9.0 litres/sec « 
1in30yr storm = 11.4 litres/sec 
linlOOyr storm +30% = 14.6 litres/sec 
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DRAINAGE CALCULATIONS 



Andrew K a l c o l m AaaoclatCB L i d 
IS HI Id Roa* Crvacant 
Southampton 

K-SOai-fiTG 
Date 29-07-14 

Mi.crQ Draimga 

Network D e t a i l a 
Bar tons Road 
Havant 
Deeigned By AJM 
ChecKed By 

M i c r o 

R«9lon 
Return P a r l o d (yra) 
H5-60 (am) 
R a t i o R 
V o l u m e t r i c Runoff Coe£ 
P r o f i l e Type 
PIMP (%» 
Area ! Reduc t ion Fac tor 
Storw D u r a t i o n <mins) 
Hot S t a r t (fftlna) 
Hot Start Level tarn) 
Manhole Headloaa C o e f f i c i e n t 
MADO Fac tor ' l O v V h a Storage 
Poul Sewage/Hectare (1 /e) 
A d d i t i o n a l Flow - % o f T o t a l Flow 
Number o f Input Hydrographa 
Number o f T i M / A r e a Diagrams 
Number o f B i f u r c a t i o n s 
Number o f Ove r f lows 
Number o f O t f - L i n e C o n t r o l s 
Number o f On-Line C o n t r o l s 

FSR - England k Hales 
100 

30.000 
0, 400 
0.840 

H l n t a r 
100 

1.000 
^60 

0 
0 

O.SOO 
3.000 
0.00 

30 
0 
t 

0 

4 S t a r t i n g Storm f i l e nane 

\\AHA-HP\UaerB\Publlc\DocunentB\PROJECTS\LIHDEN\BARTONS ROAD\Hlndea\24-07-14\ST0RM.SMS 

nno 

Tine (mins) Area 
Fromi To: (ha) 

0 4 0.230 

T o t a l Area (ha) 0 .230 

Time/Area Diaqrai;i at Fm? ;i-imbgt ; 

T i n e ( a in s ) Area 
FroBi Tot (ha) 

0 4 0.034 

T o t a l Area (ha) 0.034 

T l » e (Bins) Area 
F r « i To : (ba) 

0 4 0.1S3 

T o t a l Area (ha) 0.1S3 

HTr>-/A^fa Diagram a t Pipe- Number I.QOfe 

TiB>< 

From 
imins) Area 

To: (ha) 

0 4 0.007 

T o t a l Area (ha) 0.007 

*lSfl2-200E M i c r o . DrdHiaae 



- A c d x c K - X a l c o l a A a a o c i a t e f l L t d 
I S W i l d Rose C r e a c e n t 
S o u t h a i ^ t o n 
S031 fiTC 
D a t e 2 9 - 0 7 - 1 4 
P i l e I i n l Q ( ? t 3 0 % 2 < 0 m i n f l . s m 

N e t w o r l c O e t a i l i 
B a r t o n s R o a d 

D e s i g n e d B y A J H 
. C l i cck .ed_By 

T ime 
F r o m ; 

(ml a s ) 
T o : 

A r e a 
(ha ) 

0 4 0 . 0 3 0 

T o t a l A r e a (ha ) 0 . 0 3 0 

X x m e / A i e a J x a a r a m a t P i p g Mumtirr 2 . 0 0 0 

T i m e 
F r o m : 

( m i n e ) 
T o : 

A r e a 
(ha ) 

0 4 O . l l O 

T o t a l A r e a (ha ) 0 . 1 1 0 

/ A t . v i D i a g r a m a t P i p f Humber 3 - 0 0 2 

T i M 
F r o m : 

( B i n s ) A r e a 
T o : ( b a l 

0 4 0 . 1 0 7 

T o t a l A r e a (ha ) 0 , 1 0 7 

T i m e / A r e a U i a y r a m n - t ' l r . - Numbci l . Q D B 

T i m e 
F r o m ! 

( m i n s ) 

T o : 

A r e a 
(ha ) 

0 4 0 , 0 3 7 

T o t a l A r e a (ha ) 0 . 0 3 7 

O u t f a l l O u t f a l l C . L e v e l I . L e v e l D . L B 
P i p e Number KH/No (m) (m) (ms) (am) 

1 . 0 0 9 S I 2 3 . 9 S 0 2 1 . 1 2 2 1200 



/u id rcH.Malco lm Aaaocia tea LLd 
IS Hi I d Rose Crescent 
Southampton 
S031 fiXG 
Date 29-07-14 

i i n l Q P t 3 0 t 240mina .S in 
M i c r o Drainaae 

Networ)i D o t a i l a 
Bar tons Road 
Hflvaat 

Designed By AJM 

S i j i u l a t i p n H . I 1.2 
On •• L ine-£QaL£Qlf t - JHyja tQ- flxaJte * l 

US/PN V o l C t r l 
MB Nam 

I n v e r t 
(B) Type 

Dia 
(m) 

D.Head D.Flow Readlo 
(m) (1 / s ) 

1.000 55.689 SIO 27.924 Md6 SH Only 0.132 2.000 14.0 

1.003 48.236 87 26.146 Md6 SH Only 0 .141 2.000 16.0 

1.008 0.35S S2 21.150 Md6 SM Only 0 .131 0.790 9.0 

3.00O 154.000 52 21.150 Md6 SH Only 0.131 0.790 9.0 

OBS F l o w 
( l / s ) 

0 . 2 8 .8 
0 . 4 9 . 2 
0 . 6 8 . 7 
0 . 8 9 . 3 
1 .0 1 0 . 0 
1 .4 1 1 . 7 
1 .8 1 3 . 3 
2 . 2 1 4 . 7 
2 . 6 1 6 . 0 

0 . 2 1 0 . 0 
0 . 4 1 1 . 0 
0 . 6 1 0 . 3 

o.a 1 0 . 7 
1 . 0 1 1 . 5 
1 .4 1 3 . 4 
1 .8 1 5 . 3 
2 . 2 1 6 . 8 
2 . 6 1 8 . 3 

0 . 2 8 . 7 
0 . 4 9 . 0 
0 . 6 8 . 5 
0 . 8 9 - 0 
1 .0 9 .8 
1 .4 1 1 . 5 
1.8 1 3 . 1 
2 . 2 14 .4 
2 . 6 1 5 . 7 
3 . 0 1 6 . 9 

0 . 2 8 . 7 
0 . 4 9 . 0 
0 . 6 8 . 5 
0 . 8 9 . 0 
1 .0 9 . 8 
1 .4 1 1 . 5 
1 . 6 1 3 . 1 
2 . 2 1 4 . 4 
2 . 6 1 5 . 7 
3 . 0 1 6 . 9 

*19a2rJi008 M i c r o Drainage 



A;id;:ew_.Malcolm. Aasac ia tea . L t d 
15 H i I d Rose Creacent 
Southampton 
S03X_6TG 
Date 29-07-14 
F i l e l i i aOQf30% .24(Jxi.ns.sXM 

Networlc D e t a i l a 
Bar tons Road 
Hayant 
Designed By AJH 
.Chfccked -By 

M i c r o L r a i n a y e S i T t u l a t i o n W.11.2 

L e n g t h F a l l S l o p e A r e a T . E . R a i n k Hyd D i a 
t . 

(m) (m) ( l : x ) ( ha ) ( m i n s ) P r o ( nm) S e c t (mm) 

1 0 0 0 5 1 . 0 4 0 . 255 2 0 0 . 2 000 5 1 600 O 1200 
I 0 0 1 1 9 . 8 0 0 . 1 3 2 1 5 0 . 0 0 0 0 0 0 1 0 600 0 150 
I 0 0 2 1 3 - 9 3 0 . 1 4 2 9 8 . 1 u 0 0 0 •J 00 1 0 600 1200 
1 003 4 4 . 4 5 0 . 4 5 4 9 7 . 9 0 000 •J 1 600 o 1200 
1 004 14 .77 0 . 0 9 9 1 4 9 . 2 000 

•:) 
• n-. 1 0 6 0 0 o 150 

1 0 0 5 14 .45 1 . 2 4 9 1 1 . 6 000 0 1 0 6 0 0 o 150 
1 0 0 6 1 7 . 1 9 1 . 485 1 1 . 6 0 000 00 1 •:i 600 150 
1 0 0 7 1 1 . 1 6 1 . 438 7 . 8 000 0 0 . . 1 '.1 600 o 150 

3 0 0 0 1 8 . 2 9 1 . 7 6 0 1 0 . 4 000 s 00 1 600 2 2 5 
2 0 0 1 5 7 . 9 7 1 . 5 4 0 3 7 . 6 I " ' 0 0 0 00 1 600 o 2 3 5 
2 0 0 2 43 .77 0 . 9 0 0 4 B . 6 0 000 . - 1 " 1 600 o 300 
2 003 1 1 . I B 0 . 2 5 0 44 , 7 'J 0 0 0 '} 00 1 ••"1 6 0 0 300 

1 ooe 6 . 64 0 . 5 7 5 1 1 . 9 0 0 0 0 '} 1 0 6 0 0 o 300 

3 0 0 0 14 . 00 0 . 0 7 0 2 0 0 . 0 'J 000 5 0 . . 1 •-1 600 [1 -2 

1 0 0 9 4 . 1 9 0 .D2B 1 4 9 . 6 '..1 0 0 0 0 0 0 1 0 r •:• > o 2 2 5 

PN 
UStOi US/CL 
No. (m) 

US/ IL 
(m) 

DS 
C.Depth 

(m) 

DS/CL 
( i n ; 

DS/IX. 
(m) 

DS 
C.Depth 

(m) 

C t r l US/HH 
No. (mm) 

1 000 S l l 31 880 179 2 501 30 300 27 924 i 176 1800 
1 001 SIO 30 300 924 2 236 29 560 27 793 1 6 1 8 9 1800 

1 002 S9 29 560 :! h 7 4 2 1 618 29 350 26 6 0 0 1 5 5 0 1800 

1 003 29 350 26 6 0 0 1 550 28 550 26 14 6 1 204 1800 
1 

:"• ::•( 
28 550 36 146 2 254 28 130 26 047 1 933 9 1800 

1 005 

:•' 
28 130 26 047 X 933 26 6 0 0 24 798 1 6 5 2 1200 

1 006 S5 26 600 24 798 1 652 34 900 23 313 1 4 3 7 1200 

: 007 24 900 23 313 1 437 34 140 2 1 8 7 5 2 115 1050 

3 000 S 3 . 4 27 4 9 0 26 4 0 0 0 865 25 7 0 0 24 6 4 0 0 835 1050 
2 001 S 3 . 3 25 700 34 6 4 0 ' i B35 24 2 0 0 23 1 0 0 875 1050 
2 002 5 3 . 2 24 . o . i - 23 025 0 875 23 500 22 135 : 0 7 5 lOSO 

003 S 3 . 1 23 5on 32 125 1 075 24 140 2 1 8 7 5 : 965 1050 

1 ooe f;' 24 140 2 1 725 2 115 23 950 2 1 1 5 0 2 5 0 0 1200 

.> 000 5 2 . 1 25 000 3 1 320 1 780 33 950 2 1 1 5 0 L: BOO 3000 

1 009 82 23 950 2 1 150 2 575 23 950 21 122 

;• 
6 0 3 9 3000 

"19B2-200S M i c r o ->ialnaae. 



Andrew Malcolm AaaociaLBS L t d 
15 HI Id Rose Crescent 
Southampton 

Lfi031 6X0 
Date 29-07-14 
F i l e l i n l O O t i O l 240mlna.SlM 
M i c r o Dra lnag* 

Networit D e t a i l i 
Bar tons Road 

Havaat 
Designed By AJM 
Checked. 
S i m u l a t i o n H . i i . 2 -

f h e f o l l p w i i i g l>yr t raul lc n e c t l o n s have been used i n t h i s matwork 

NOTE: Diameters l ees than 66 r e f e r t o s e c t i o n numbers o f h y d r a u l i c 
c o n d u i t s . These c o n d u i t s a re marked by the symbols : - ( ) box 

c u l v e r t , \ / open channe l , oo dua l p i p e , ooo t r i p l e p i p e , 0 egg. 

S e c t i o n numbers < 0 a re taken f r o m the f i l e AOUACBLL.SEC 

Majo r Minor 
S e c t i o n Condui t 

(mm) (mm) 

Side Corner 4«Hyd XSect 
Slope Splay Radius Area 
(Deg) (mm) (m) (m>) 

-2 11 7000 2000 3.111 14.000 

: 

^a9fl2-2PQB M i c r o . D r a i n a g e 



Andrew Malcolm Associatea L t d 
15 w i l d Rose Crescent 
South a:np ton 

JD31_6Ta 
Date 29-07-14 
F i l e l i i t iaOT3imj6Piniaa.j 
Micr c_nr ainase. 

linlOOyr "SO* 
Bartons Road 
iiflaaat 

360mins 
Page i 

Designed By AJM 
_chec)ted. ay 
.S imula tion_tfJ.1.-2 

M i c r 3 

Saimriary of Results 

Return Period (years) 100 Analysis Time Step Fine 
S t o r m D u r a t i o n ( m i n s ) 3 6 0 DTS s t a t u s ON 

P r o f i l e T y p e w i n t e r DVD s t a t u s ON 
M a r g i n f o r F l o o d R i s k w a r n i n g (mm) 3 0 0 I n e r t i a s t a t u s •:M 

H a t e r L e v . S u r c h a r g e d F l o o d e d F l o w / O v e r f l o w P i p e F l o w S t a t u s 
(») D e p t h <m) V o l ( m ' ) C a p a c i t y ( 1 / B ) ( 1 / a ) 

1 000 28 . 7 8 9 - 0 . 5 9 0 0 . 0 0 0 O . O l 0 . 0 1 7 . 9 0 K 

: 001 2 B . 7 8 7 0 . 7 1 3 0 . 0 0 0 0 . 6 9 0 . 0 9 - 4 SURCH•ED 
1 002 2 7 . 7 2 4 - 0 . 2 1 S 0 . 0 0 0 0 . 0 1 0 . 0 1 1 - 2 O K 

1 003 2 7 . 7 2 2 - 0 . 0 7 8 0 . 0 0 0 0 . 0 1 0 . 0 3 0 . 5 O K 
1 ::: j 4 2 7 . 7 0 5 1 . 4 0 9 0 . 0 0 0 1 .04 0 . 0 1 3 . 9 SURCH•ED 

1 005 2 6 . 1 0 2 - 0 . 0 9 5 0 . 0 0 0 0 . 2 9 0 . 0 1 3 . 9 0 K 

1 006 24 . 853 - 0 . 0 9 5 0 . 0 0 0 0 . 2 9 0 . 0 1 4 . 1 O K 
1 007 23 . 5 0 1 0 . 0 3 8 0 . 0 0 0 0 . 2 6 0 . 0 1 5 . 0 SURCH"ED 
2 000 3 6 . 4 3 5 - 0 . 1 9 0 0 . 0 0 0 0 . 0 6 0 . 0 B . 7 O K 

3 001 2 4 . 6 8 9 - 0 . 1 7 6 0 - 0 0 0 0 . 1 1 0 . 0 B . 7 0 K 

2 002 2 3 . 4 3 1 0 . 1 0 6 0 . 0 0 0 0 . 1 2 0 . 0 1 7 . 3 SURCH•ED 
2 003 2 3 . 4 2 9 1 .004 O.OQO 0 . 1 3 0 . 0 1 6 . 4 FLD R I S K 
3 008 2 3 - 4 2 8 1 .403 0 . 0 0 0 0 . 1 7 0 . 0 3 3 , 1 SURCH•ED 

000 23 .420 0 . 2 0 0 o . o o o 0 . 0 0 0 . 0 1 .0 SURCH'ED 
1 009 2 3 . 4 2 0 2 . 0 4 5 0 . 000 0 . 4 9 0 . 0 1 4 . 6 SURCH'ED 

^1982-2008 Micro.-Uraina^t: 



Andrew M^Xcolm Assoc i a t e s L t d . 
15 H i l d Rose Crescent 
South amp ton 

SQ31 6TG 
Date 29-07-14 
J - i l e l i n 3 0 36Qmin8.SlM 

l i n 3 0 y z 360mins 
Bar tons Road 
Havant 

Designed By AJM 
f h o r k w d By 

M i c r o Draioaaa S i m u l a t i o n w.11 ,2 

p.itn-n,!Iy o i Per.uUi! 

Return Pe r iod (years) 30 A n a l y s i s Time Step Pine 

S t o r m D u r a t i o n ( m i n s ) 360 DTS S t a t u s ON 

P r o f i l e T y p e W i n t e r DVD s t a t u s 

M a r g i n f o r F l o o d R i s k w a r n i n g (mm) 300 i n e r t i a s t a t u s 

H a t e r L e v . S u r c h a r g e d F l o o d e d F l o w / O v e r f l o w P i p e F l o w 
S t a t u e 

rW m) D e p t h (m) V o l ( m ' ) C a p a c i t y ( 1 / a ) ( 1 / s ) 

1 .000 3 8 . 2 5 2 - 1 . 1 2 7 0 . 0 0 0 0 . 0 1 0 . 0 1 0 . 8 0 K 

1 . 0 0 1 2 8 . 2 3 0 0 . 1 5 6 0 . 0 0 0 0 . 6 6 0 . 0 9 . 0 SURCH'ED 

1 . 0 0 2 2 7 . 0 3 8 - 0 . 9 0 4 0 . 0 0 0 0 . 0 1 0 . 0 1 0 . 4 0 K 

1 . 0 0 3 2 7 . 0 3 8 - 0 . 7 6 2 0 . 0 0 0 0 . 0 1 0 . 0 1 7 . 0 0 K 
1 . 0 0 4 27 . 0 3 7 0 . 7 4 1 0 . 0 0 0 0 . 8 2 0 . 0 1 1 . 0 SURCH'BD 

1 . 0 0 5 2 6 . 0 9 5 - 0 . 1 0 3 0 . 0 0 0 0 . 2 3 0 . 0 1 1 . 0 0 K 

1 . 0 0 6 2 4 . 8 4 6 - 0 . 1 0 3 0 . 0 0 0 0 . 2 3 0 . 0 1 1 . 2 0 K 

1 .007 3 3 . 3 6 0 - 0 . 1 0 3 0 . 0 0 0 0 . 2 1 0 . 0 1 2 . 4 0 K 

2 . 0 0 0 3 6 - 4 2 7 - 0 . 1 9 8 0 . 0 0 0 0 . 0 4 0 . 0 5 . 2 0 K 

2 . 0 0 1 3 4 - 6 7 7 - 0 . 1 8 8 0 . 0 0 0 0 , 0 6 0 . 0 5 . 2 0 K 

2 . 0 0 2 33 . 0 7 6 - 0 . 2 4 9 0 . 0 0 0 0 . 0 7 0 - 0 1 0 . 2 0 K 

2 . 0 0 3 2 2 . 5 1 5 0 . 0 9 0 0 . 0 0 0 0 . 0 8 0 . 0 1 0 . 2 SURCH'ED 

1 .008 2 2 . 5 1 4 0 . 4 8 9 0 . 0 0 0 0 . 1 3 0 . 0 2 3 . 9 SURCH'ED 

3 . 0 0 0 2 2 . 5 0 8 - 0 . 7 1 3 0 . 0 0 0 0 . 0 0 0 . 0 1 . 1 0 K 
1 .009 2 2 . 5 0 8 1 .133 0 . 0 0 0 0 . 3 8 0 . 0 1 1 - 4 SURCH•BD 

l l 9 8 2 ^ 0 £ ( f l _MlcrD_Drdinage. 



Andrew-Malcalm. AflSQcifltea__LLd_ I!af le_l 
15 W i l d Rose Crescent 
Southampton 

l i n l y r 3eORiine 
Bar tons Road 
Havant 

Date 29-07-14 
J i l e _ U n r J 6 1 1 m i i i f l J I M _ 

Designed By AJH 
£liecked__Bjt 
S i m u l a t i o n W.11.2 

?;-^qinarY o t R e s u l t s 

Re tu rn Pe r iod (year) 1 A n a l y s i s Time Step Fine 
S t o r m D u r a t i o n ( m i n s ) 360 DTS s t a t u s ON 

P r o f i l e T y p e W i n t e r DVD S t a t u s r:\-

M a r g i n t o r F l o o d R i s k w a r n i n g (nun) 300 I n e r t i a S t a t u s ON 

D M 
W a t e r L e v . S u r c h a r g e d F l o o d e d F l o w / O v e r f l o w P i p e F l o w 

s t a t u s 
r r t im) D e p t h (m) V o l ( m M C a p a c i t y ( 1 / s ) ( l / s ) 

1 . 0 0 0 2 8 . 1 9 3 - 1 . 1 8 6 0 . 0 0 0 0 , 0 0 0 . 0 4 . 9 0 K 
1 . r:] 2 8 . 0 3 5 - 0 . 0 3 9 0 . 0 0 0 0 . 3 6 0 . 0 4 . 9 0 K 
1 . 0 0 2 2 6 . 7 5 8 • 1 . 1 8 4 0 . 0 0 0 O.OO 0 . 0 5 . 6 0 K 
1 .003 2 6 . 6 1 9 - 1 . 1 8 1 0 , 0 0 0 0 . 0 0 0 . 0 8 . 9 0 K 
1 .004 2 6 . 3 2 3 0 . 0 2 - ' 0 . 0 0 0 0 . 6 6 0 . 0 8 , 8 SURCH'ED 
1 . 0 0 5 2 6 . 0 9 0 - 0 . 1 0 7 0 . 0 0 0 0 . 1 8 0 . 0 8 . 8 0 K 
1 . 0 0 6 2 4 . 8 4 1 - 0 . 1 0 7 0 . 0 0 0 O . I B 0 . 0 9 . 0 0 K 
1 .007 2 3 . 3 5 4 - 0 . 1 0 9 0 . 0 0 0 0 . 1 7 0 . 0 9 - 6 0 K 
2 . 0 0 0 2 6 . 4 1 7 - 0 . 2 0 B 0 . 0 0 0 0 - 0 2 0 . 0 2 , 4 0 K 

3 . 001 2 4 . 6 6 5 - 0 , 2 0 0 0 . 0 0 0 0 . 0 3 0 . 0 2 . 4 0 K 
2 . 0 0 2 2 3 . 0 5 9 • 0 , 2 6 6 0 . 0 0 0 0 . 0 3 0 . 0 4 . 6 0 K 

3 . 0 0 3 2 2 , 1 6 2 - 0 . 2 6 3 0 . 0 0 0 0 . 0 4 0 , 0 4 . 6 0 K 
1-008 2 1 . 7 8 1 - 0 . 2 4 4 0 . 0 0 0 0 . 0 8 0 . 0 1 5 . 0 0 K 
3 . 0 0 0 2 1 , 6 2 3 - 1 , 5 9 7 0 . 0 0 0 O.OO 0 . 0 0 , 8 0 K 
1 . 0 0 9 2 1 , 6 2 3 0 . 2 4 8 0 . 0 0 0 0 . 3 0 0 . 0 9 , 0 SURCH'ED 

_3iae2^20£ia_Micro Drainage 


