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EXECUTIVE SUMMARY

This Drainage Assessment considers the drainage impact of the redevelopment of a site at 127A —
127B London Road, Waterlooville. The application site contains two residential dwellings; those will

be demolished and developed it into 26 retirement flats.

The site is located within Flood Zone 1 and is at a low risk of fluvial flooding.

An existing pipe drains the site to the foul sewer in London Road. Building Regulations and current
drainage best practice prevents the use of the existing connection to the foul sewer for conveying

surface water, so a new connection to the surface water sewer in Arnside Close is proposed.

IV.  The new drainage scheme will restrict surface water run-off from the site to a maximum outflow of 5
litres/second. Excess storm flows during extreme events will be stored within below-ground
attenuation tanks and within the sub-base to permeable paving. The storage required is estimated
to be 50 cubic metres in volume.

V. Rainwater butts and below ground storage will be used to store the first 5mm of all storm events
and allow it to infiltrate to ground.

127A-127B London Road, Waterlooville 3066/006/R0O1
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INTRODUCTION

This Drainage Assessment accompanies the planning application for the redevelopment of a site at
127A — 127B London Road, Waterlooville. The application site contains two residential dwellings on

the site with gardens to the rear and tarmac surfacing to the front.

The development seeks to increase the number of residential units on the site from 2 units to 26

units (see Appendix A for proposed layout).

The Flood and Water Management Act (FWMA) 2010 requires new developments and
redevelopments in England and Wales to have drainage plans for surface water runoff approved by
the SuDS Approval Body (SAB) where construction work would have drainage implications. In

relation to this application, the SAB is deemed to be Havant Borough Council.

This document seeks to explain how the SuDS strategy for the application site has been developed
and provide calculations to explain how it will meet the requirements of the FWMA. The “National
Standards for Sustainable Drainage Systems” (NSSDS) published by DEFRA in draft for in

December 2011 has been used as a basis for communicating the SuDS strategy for the site.

The area of the application site is 0.2 hectares and is located within Flood Zone 1 (i.e. at a low risk
of flooding from fluvial sources — see Appendix G), therefore the Environment Agency will not be
considered to be a statutory consultee as part of the planning process, and their standing advice to
planning authorities is expected to be applied. The principles set out in the NSSDS are deemed to

be complementary to the Environment Agency’s standing advice.

127A-127B London Road, Waterlooville 3066/006/R0O1
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BASELINE INFORMATION

Two residential houses occupy the current site (see the Topographical plan in Appendix A). The
buildings appear to have been constructed in the 1950s and have a single 100mm diameter foul

water connection to the existing 225mm diameter public foul sewer located within London Road.

A buried services survey carried out on the application site identified that the existing rainwater
pipes from the roof discharged rainfall run-off directly into the ground. No access to these pipes
were apparent at ground level, so the method of disposal downstream of the downpipes could not
be established. In some locations it is possible that it connects into the foul drain, however in other

locations the rainwater pipes are at a distance from that drain.

Due to the age of the properties it is possible that rainwater discharges to the foul drain, however it

is also possible that the rainwater pipes connect to buried soakaways in the front and rear gardens.

Borehole data close to the site taken from the British Geological survey website (see Appendix B)
describes the underlying soils as “firm grey brown fissured silty CLAY” to 3.2m bgl (below ground
level) and “Stiff grey fissured silty CLAY” to 7m bgl.

The local water authority responsible for sewers in the area is Southern Water. Their sewer asset

records for the site are provided in Appendix C.

127A-127B London Road, Waterlooville 3066/006/R0O1
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PROPOSED DRAINAGE STRATEGY

Development of the site’s Drainage Strategy

The development of the site drainage strategy is explained below. The format has been based
upon the NSSDS document.

Discharge into the ground

3.2

3.3

As stated in 2.4 above, local borehole data indicates that clay soils are pre-dominant. Therefore,
surface water management at source using infiltration means is impractical since the infiltration rate

into the soil will be less than the run-off rate from impermeable surfaces.

Therefore discharging surface water into the ground is not considered to be an acceptable method

of surface water management.

Discharge to a surface water body

3.4

The nearest surface water body is located 400m away to the east of the site. Connection to this

body of water is not practical.

Discharge to a surface water sewer

3.5

3.6

A public surface water sewer is located in Arnside Road located to the west of the application site
(see Appendix C). Manhole 2550 is at the head of a 150mm diameter public surface water sewer; it
has a cover level of 51.07m AOD and an invert level of 48.6m AOD. The ground levels on the
application site are all above 54.0m AOD, a steep bank covered with trees separates the site from

the Southern Water manhole.

Since the industrial estate is believed to have been constructed a number of years after the
buildings located on the application site. It is believed that no connection to this surface water

sewer currently exists (and no such drain was identified from the buried services survey).

Discharge to a combined sewer

3.7 No combined sewers owned and maintained by Southern Water exist on or near the site. As
explained in 2.3 above the destination of rainwater run-off from the roofs has not been identified. It
is possible that it discharges to the existing foul drain/sewer, however this cannot be proven.

3.8 Since the foul drain in London Road is designated as a foul sewer, it is unlikely that a surface water
connection to that sewer would be an acceptable for of surface water management to the SAB or to
Southern Water. Indeed current best practice discourages such a combined connection.

127A-127B London Road, Waterlooville 3066/006/R0O1
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Proposed method of surface water disposal

3.9

3.10

3.11

3.12

3.13

Based upon the comments made above, the surface water drainage system serving the
development is proposed to be discharged via a new connection to the public surface water
manhole located on Arnside Close (to manhole 2550 — see Appendix D). This new piped
connection will need to be laid through a well-vegetated embankment and is likely to require the
removal of a number of young trees to create a suitable easement width for future maintenance.
Replacement landscaping will be carried out elsewhere on the embankment to compensate for the
loss of these young trees.

Prior to discharge into the new outfall pipe from the site, a manhole containing a flow restriction
device (such as a hydrobrake or an orifice plate) will be located within the application site to control
the run-off rate. Excess storm flows will be stored within below-ground attenuation devices to
prevent surface flood events occurring on the site for a 1 in 30 year storm event. Flooding to
buildings and to those off-site will be prevented during a 1 in 100 year storm event (plus a 30%

allowance for climate change).

For the purposes of this outline assessment a long-term storage volume of 50m® has been used
within the hydraulic modelling. This value corresponds with the long-term storage volume
calculated using HR Wallingford’s UK Sustainable Drainage Greenfield Run-Off and Storage
Estimation Tool."

It should be noted that the practical minimum restriction to flows from small sites of below 1 hectare
is 5 litres/second?. On a site such as this, the specification of 2 litres/second/hectare stated within
the NSSDS becomes much less than the practical minimum (0.42 litres/second). A restriction of 5
litres/second will be proposed as part of the design solution, this approach is also in line with the

guidance contained within sewers for Adoption 6™ Edition.

The below ground attenuation devices are anticipated to be a combination of storage crates
beneath the green spaces and/or storage within the sub-base layer beneath permeable paving.
Below ground storage can be designed to allow the volume from the first 5mm of a rainfall event to
infiltrate slowly to ground. Since the infiltration rate of the clay soils is unknown a conservative

value may be applied to estimate what this volume may be.

YHR Wallingford, 2012. UK Sustainable Drainage [online], Available at
http://geoservergisweb?2.hrwallingford.co.uk/uksd/tools.htm [Accessed 20" June 2012]

Kellagher, R., January 2012. Preliminary rainfall runoff management for developments R&D Technical Report W5-
074/AITR/1 Revision E [pdf] Joint Defra/EA Flood and Coastal Erosion Risk Management R&D Programme. Available
at: < http://geoservergisweb2.hrwallingford.co.uk/uksd/information/SR744 Flood%20Risk%20User%20Guide.pdf >
[Accessed 20™ June 2012].

127A-127B London Road, Waterlooville 3066/006/R0O1
Drainage Assessment Page 5



http://geoservergisweb2.hrwallingford.co.uk/uksd/tools.htm
http://geoservergisweb2.hrwallingford.co.uk/uksd/information/SR744_Flood%20Risk%20User%20Guide.pdf

Rall
Robert
Infrastructure
eSt Transport & Environment
3.14 Water butts can also be installed to allow rainfall run-off from the roof to be used for watering of the

green spaces around the development. The water butts will also be beneficial in preventing the first
5mm of any rainfall event from being discharged off the site.

127A-127B London Road, Waterlooville
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Peak Flow Rates and Volumes

Existing Condition

3.15

3.16

3.17

Hydraulic modelling using the Microdrainage package has been used to estimate the existing and
proposed run-off rates from the application site. The existing peak flow rates and volumes are
presented below. Table 1 provides the input parameters used in calculating the flow rates and

volumes. Table 2 presents the results. The calculations are presented within Appendix E.

Parameter Value Notes
Site area 2,100 sgm Total area of the application site
Impermeable Area (Roof) 325 sgm Total area of the existing roofs
Impermeable Area (Paving) 370 sgm Total area of all hard-paved spaces
Total Impermeable Area 695 sgqm
Percentage Impermeable Area 33%

Table 1: Input parameters to estimate existing flow rates and volumes

Using the parameters detailed in Table 1, an assessment of the surface water storage
requirements for the site using the tools accessed via the UKSuDS website (www.uksuds.com) has
been carried out (see Appendix F). This assessment confirms that the attenuation storage plus
long-term storage of 50m® on the site will be sufficient to store excess storm flows. It should be
noted that due to the size of the site this tool defaults the Greenfield run-off rate to 5 litres/second

as explained in section 3.12 above.

Since the Greenfield run-off rate has defaulted to 5 litres/second, no volumetric analysis of the
existing run-of has been made since the post-development run-off rate will be expected to be 5
litres/second, thus replicating the existing (Greenfield) run-off condition as close as practically

possible.

Proposed Condition

3.18 By applying the strategy explained in 3.9 to 3.14 above the proposed peak flow rates and volumes

are presented below. Table 3 provides the input parameters used in calculating the flow rates and

volumes. Table 2 presents the results. The calculations are presented within Appendix E.

127A-127B London Road, Waterlooville 3066/006/R0O1
Drainage Assessment Page 7
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Parameter Value Notes
Site area 2,100 sgm Total area of the application site
Impermeable Area (Roof) 750 sgm Total area of the existing roofs
Impermeable Area (Paving) 220 sgm Total area of all hard-paved spaces
Total Impermeable Area 970 sgm
Percentage Impermeable Area 46%

Table 2: Input parameters to estimate existing flow rates and volumes

3.19 Based upon the parameters detailed in Table 2, the run-off rates for the proposed site have been

calculated and are provided in Table 3 below.

Storm Run-off rate Maximum
stored volume
1lin 1 year storm 2.71/s 5.6m3
1in 30 year storm 3.61l/s 16.1m3
1in 100 year storm 3.61l/s 23.1m3
1in 100 year + 30% 3.71/s 32.5m3

Table 3: Proposed run-off rates

3.20 Based upon the parameters detailed in Table 2, the Greenfield run-off volumes for the existing site

have been calculated and are provided in Table 4 below.

Storm Run-off Volume Run-off Volume
(Winter) (Summer)
1lin 1 year storm 18.2m3 16.3m3
1in 30 year storm 35.7m3 40.0m3
1in 100 year storm 51.8m3 46.3m3
1in 100 year storm + 30% 67.4m3 60.1m3

Table 4: Proposed run-off volumes

3066/006/R01
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Comparison between Existing Condition and Proposed condition

Storm Condition Run-off Rate
lin 1 year Existing 2.01/s
lin 1 year Proposed 2.71/s

1in 100 year Existing 5.91/s
1in 100 year Proposed 3.61l/s

Table 5: Comparison of run-off rates

3.21 The 1in 1 year peak run-off rate under the proposed condition is slightly more than that calculated
fro the existing condition. Since the flow restriction applied is the practical minimum, this difference

is deemed to be insignificant.

3.22 The 1in 100 year peak run-off rate for the proposed development is 3.6 I/s which is less than the

existing run-off rate of 5.9 I/s.

Selection of a design approach on previously developed land

3.23 As stated above, the design approaches detailed within the NSSDS cannot be achieved due to the
size of the site. A restriction of less than 5 litres/second is not practically possible using
conventional methods of flow control, therefore the strategy described within this assessment is

deemed to be as close to Approach 1 as reasonably possible.

Water Quality

3.24 The site is located outside any Source Protection Zone or Secondary Aquifer (see Appendix G). It
may described as being “Unproductive Strata”. In accordance with Table C2 of the NSSDS, Roof

drainage requires one stage of treatment stage and all other areas require two treatment stages.

3.25 Although the majority of surface water run-off will be discharged to the surface water sewer
network, it will be possible to allow the first 5mm of any rainfall event to discharge to ground. For
the roof areas, the treatment stage will be achieved through clean stone material used to surround
the below-ground attenuation tanks. For the remaining paved areas, the first treatment stage will be
through the permeable blocks, with a second treatment stage as run-off passes through the stone

sub-base material.

3.26 The requirements relating to Infiltration do not apply since the Groundwater is deemed to be

classed as G5.

3.27 The surface water sewer, into which the site is proposed to discharge, is understood to convey run-
off to the Potwell Trib waterbody. This is not considered to be a sensitive surface water body. Table

127A-127B London Road, Waterlooville 3066/006/R0O1
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C3 requires two treatment stages for run-off from paved areas. These are described in paragraph
3.25 above.

3.28 The proposed drainage system has been designed to prevent flooding occurring to the 1 in 30 year
rainfall event. Flooding to buildings and to those off-site will be prevented during the 1 in 100 year
(plus 30% climate change) event.

Foul Water Connection

3.29 It is noted that the existing foul drain connection to London Road is likely to be used to drain the
proposed development of foul water flows. This assessment excludes any analysis of that
connection, which subject to ongoing liaison with Southern Water.

127A-127B London Road, Waterlooville 3066/006/R01
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CONCLUSIONS AND RECOMMENDATIONS

This Drainage Assessment considers the drainage impact of the redevelopment of a site at 127A —
127B London Road, Waterlooville. The application site contains two residential dwellings; those will

be demolished and developed it into 26 retirement flats.

A buried services survey carried out on the application site identified that the rainwater pipes from

the roof discharged rainfall run-off into the ground and/or possibly directly to the existing foul drain.

Buildings Regulations prevents the use of the existing connection to the foul sewer for conveying

surface water, so a new connection to the surface water sewer in Arnside Close is proposed.

The proposed drainage scheme will restrict surface water run-off from the site to 5 litres/second.
Excess storm flows during extreme events will be stored within below-ground attenuation tanks and
within the sub-base to permeable paving. The storage required has been calculated to be 50 cubic

metres in volume.

Rainwater butts and will be used to store the first 5mm of all storm events. It is intended that the
stored water will be kept for garden use. The attenuation tanks can also be designed to allow the
first 5mm of run-off to infiltrate into the ground. However, since the sub-soil is Clay, it should be

accepted that any infiltration will be at a very low rate.

The first 5mm of run-off from the paved areas, will also be able to infiltrate to ground through the

base of the permeable pavement.

127A-127B London Road, Waterlooville 3066/006/R0O1
Drainage Assessment Page 11



Rail

Buildings

Infrastructure

Transport & Environment

Appendix A — Topographical
& Proposed Layout

3066/006/R01



L d0 1 LV @ oag: 1L ‘SAIANNS NOILVAODT ALIILN ¥04d LNIWNAO0AaA sS3yNd3ankid 3118 dl™ SAS 40 NOISN3IA 1831Vv1 3HL Ol 3dV 3Jd dTTNOHS dON3IN3d4d3y “d3ADTd3d SIN3ILSAS JHL ¥04d SANITIIAINg SA3€¥NLIVANNVIN Ol 9NRIF4A3d
A3Y ‘ON L33HS Ivas AB AQ3aNIWN3IL3IA S1 AOVEMNOAdVv NOILVAaO™] .__mMn:>N_Nm ANNOURSFNIANN WDH4d SA3SEINVva m_Z_n___U><__ AININWNNIOA LSS H 43 3aON3aITIad 3Na HLIM 1L.NO a3ndvd 38 a1NOHS S330IAN3S8S 40 ALINIOIA 3HL NI SNOILVAVYOX3 “SaONIMVYRHQA 171N8 8v ANV SNV1d IvadlRiOolLsIiH OL 3Advin
gL/e0/vl _.Gh.m-U>>W_-N._.®_U 38 ATNOHS IANIUIATY "3LIS NDO LNISTd 38 AVKH SNIMVRIA SIHL NO d3LlvaldNI LON SNOILOMNNLSEO ANNOYS MO138 J3HL0 ¥0 STRNLANYLS ‘S3TIANTS IvNOIlLIAAVY "SNIMVYNA SIHL HLIM NOILLaANAPNDOS NI d3asn dNV ANVdWOg ALITLLA 3LViidO¥ddVv 3IHL WO¥d da3aNiv.iao
HAlva A3NANS ‘ON animvaa 38 dTNOHS SSANIMVYYEA JJIANEE LNVAII3IY JHL JR043h3HL ANV 3118 3HL 880€0 AVIN LVHL 8330IAN3ES adiINand 17V 40 NOILv3d0DT 3HL 3dnNTaNI LON AVINH NIMVYREA SIHL "d3idIiLN3Idl N3I38 IAVH 833IAN3E 11V 1LVHL N3IAIS 38 Nv3d J3LNVEVYNEa ON ANV da3asiivad 3g a’noHs
ad g8 av SNIMVYA SIHL 40 SNOLLVLINWIT 3HL "SNOILVAN3SHO TVASIA ANV SaN8INHIAL (d3Lls3aNnt3ady 333aHM ‘Avavil aNIg0O¥Nd aNNO¥NS ¥0/AaNV) JILANSV-0XLI3T13 SNISN A3aNIWY3L3Ad NIJE SVH SINIMVYEA SIHL NO NMOHS S3JIAN3E ANNDYS9 33dNMN 40 NOILVA0O1 3IHL (HN3INIVv1a9sI1a

tAH Q3IATNddVY IAE NMVa A AB QIAINNNG

3L ONIMVYNG

HS4 40d

AT1TIADDIHILVMN
avosd NOAdNDO v4Zgl

INOWLLVOOT 3LIS

15dM 1d4d49d0d

ANINS

13N'ALISAS : M 9EOSLS 88410 L
ONIddVW | IVOIHdV¥80dOoL | ALITILN

A3LlINIT] SAIAENG NAISIA 315

SAINAA NS

NOLLdINO83a aiva AR

“ALVWIXONddVY BY NINVL
d€ aTNOHS ANV ENOLUANDOD NMAHLVAM ENIENVHO Ol 03B0dXa Jdv 8adIM avaHuaAD

“IVOLLIRNDO 41 GALTABNDOO 81 NOLLVYDI4ILNIAIl 1LH3dX3
LVHL GIANINWOTT 81 U ¥3AIMOH NMONA 3¥3HM G3lvIION] 3NV B3103d8 33l

“E0NLED JIN NOLLVWNOWASNVILL 840 WOlN4d dIAIRNAd §1 dRi@ AlLVNIGNOoDa

“Z0ONLES0 3N NOLLVWNOABNVYL ScdBl WONd GIARIEA SNALIW NI 3NV BTIAET 1V

SALON TVOiHdV80d0L

JOVYHL ON - ANNO¥ 9 Ol SdMy 1V

avod NOaNoT
NO NM¥ OLNI d3AdNNOS (1M avod NIVIN NI 370HNVIW 01 d33avil smd

ALV3I ON
advIHJ3A0 18

210 83J1¥13373
33vdl ON - 3d §va

33VdL ON - 3d ¥31vMm

S3LON ALITLn

¥3LIAWVIQ Adid [}
IaisyIaNnn s/n

Idid ILSVM dm

¥WIEWVHT a3Ti4 ¥3LVM - J4M
UWBLIN UBLVM WM

Bdig ANIA dA

TIAM DNRAQLINOW MKW
UBLIWN WA

UIACY FIDOHNVYIN HN
480g dWV] o

T3AIT LH3AN| ll
WUIADO NOUDIUSN| DI
NYOHIMVH NaOHL/H

ANZADOIY WNOSVA A ANNL1S3H] 3SNOH 1ANLS3IHI/H

30Vl OL ITEVNN LLN
ABANNG OL ITEVNAN 8LN
IWIVY OL IEOVYNA VLN
34vo0M OL 3EYNA WUN
30g HeVNDITAL b
1HAar o1d4val Al
SOUOOIY NONS NINVL VAL
SUVIN HONIG AMVEOdWIL WELl
FWNVE WNOEVA NOE SAS
Bdig ANIA NOE dAS

BINWA 301G AS

@Vl dOL8 4AS

1HBIEH 1H
Ny ATNg NMx/9

HILIMEG 3did &4
ANVNOAH WY HY
azg ¥amod a3a/d

Bdig NMOQ dQ

3did TI05 ds J3INNVHO IAavNIvaQg NvHO/a

1HBIT 10d 5 as

FANIH4 ALRHNI3g 33N34d 038
BNITdvg dvs

HOdIg ¥aAG HIyIa/8
AVMVAVOS V/8

3A3 SNIGAOYN 3N

NEIg OVON Sd

SI/HN 0 He3Q Q@
TAAIT ¥IA0D 0
¥34INDO NOOD

Baig WILVM NIVY MY JON34 a¥vDe3saT] 3aN34d g/a

TTIVM EININIVLIY ATVM L3™
30N34 Iva ¢ 1s0d  3AON3d ¥9d
i80d d

uISY Idid W

XDg 10¥1INOg xXoa/a
UBANCO NOOITNAL HSLNEOILE
AO@ NOOINIL HSLINE BL8
JOHIN0E HE

SUVIN HONIE ASANNG IONVNANO WESO auv11og asivNIWnaTl T1/oe

VANY AZANG 440 VB0
30NNEE OVaAHNIAD HO

awvTioe 08
24N0Y Gannssy WY

aN3Iaan

anvis dwnd Nounvis X
Jlrnluhnw uopsooTNd Pl B4 SAS/sloyeiog G

WO =
UNODRN=N S =M - SINVL L[]

Iovel 40 aN3
WIAV] A8 TVOINOLSIH
NMON>IN

soudQg Iualy

AMLIIWITIL

3NM FInve

ANIACOIY MNOdVA

3NM any

NOILLVIILNIA

3did

Igid 1o

ANM-1TI4 1385440

Iy aageIxdwog
WOOIT31 HEILING
NOLLVOINMTWNWOT
NOISIAZT3L LINo¥Ig 32010
NOISIAZTE] 3T8vY

WILVM

svg

FMVLIIOA HDIH ALIORILOZTE
ALIORNLO3TE

3aVNIVEQ aINIEWOJ
IOVYNIVHQ FOVINNG
FIBVYNIVEQ TNad

sadid papueg/ kN oa [/ /7]

—o0d 04 —

— 1l -1l -1 —

—9)—0—9—
Adid

— 0 —"10 —

— 19 9 —
SWNOD

- - — — —

- - — —

aN3Ia3aT

4NOAV L33HS

PN Md 2L9YS 1G2°9SS 601 | 0€Z°¥IE 89V [44
1PN Md 8¢LYS B¥9°CLS 601 | TLI'GLE 89% vig
PN Md £¥SYvS SSY°£9S 601 | 0T8°2ZE B9Y 1z
PN Md 81G¥S 161°9GS 60l | L60°2ZE BIY (74
PN Md 299'vS 186°C6S 60L | 66L8lE 89F €l
PN Md SToYS 6S¥'88S 60l | £25'8ZF BYY (1
PN Md SESYS 1S6'9LS BOL | 8¥0°L2C B9V 13
PN Md LELYS BLL'0OLS 60l | 969°L¥E 89 13
adl) (aovw) (eae|(w) sbujypioN| (w) sBupsol | ‘oN uopols
3|npayos [onuo) Aaaing

Hn 5

AD \\\
~— — -2~ VS0
SY°af© ~
_— %\mo %70
A - Vg ,
o A
.\w,%o * zovad aNNowo oL
% ~.ON-3d JOVYLl ON
ar.w%vm\\\\,m, > HLA dMy
A\‘.\“ _Z A
e P P
Z 37 2T EEN
P\
\\»\,\\ 2 222800
A >
- \\\\ ; X
\\ \\ #
/
P /
7/
e 7 ~
® 7 N
\ ~
\ \
N /
P980-08°0 LY / By [0ADID
UVOS ANV O1 ¥3ANN So /
STHAVML OMLOTIE é ~ i
RN
X @ //. ~
y S /
I . /// N\o..\\(/
i SN N
/] 4 . N N
opwip| F; w% AN /// &/
4 /// N
AY
N /
/ 6 /// / N
/ buinbg 7 .
aNnoue /. / Vo //
o//>y [/ L -
g/ s 4 AR :
\\ \\ /// AN o
/ / //// No . ~
/ S ~e .
\w//\ SN T : // %
/ ////l IIII o
\ ///I//I\_o S~ /
/ == Sa ~
/ IIIIIII/I AN
\\ //// //
S ~
\\ //// No ~
' N DU N
S~ MO N //v /
// \ ) ~
N / S ~N
V SE€S'YS AL / \\\\I../\\ \\ ~
d / Al
LINLS [SPEN /v 5“ 7’ v .
§EDJY 0o S VS0
i __/ _/ \«\ \ . HWN
/ ~
oD ’ a // \ \\ ’
o Y AN -/
d / .
4 Pyel o 7
/ 86 10 o . \
opwin] 4 HA . - )
: %y, E 7

> dMy oL ~ 7 \
Neo, 28 N :
C, / Sy \\\\l \
-]
» / \ s / P ; @
. 5Z9S { \ SO/ / N
////. (CINLS 30 oo \ N \\ n,uv
S~ W He ¥a o313 \ 3
TNEoy e NIV \ v// \\ /9
NG I /
%oz ol eereg XL 7 /
) Y - N
Y bor N GNNOYO /- sspig e /7 /
\_.\\\‘ = /// % - n_;W_._. 4 / \
/ TR / %
SN 9080 p
> GZPOK A 299%S m:_>Un_ \/
AL yg Y INLS <
/:/q
~

~ //

24s
0,
%,
(4




R
Il M
| Al u‘” m\NH“ y V N N
[l ||“NN“ Nw H“ “ ‘ ” ------ \
..... """"""mllum ”HV“““““H”M nl“\NWHHM!!!!!!""'%Eu[ﬁﬁﬂnm. A |»‘ “““ "\NW Hh \“ /q ” ”HW T n ege /o3
TR i . i 5 o
I‘\;ﬂ"“"mu i ’][Il'|||" /7 ..nllllliii”h"”'m““ ”Iiiﬂ!!!...""mi“ §\ ’“HMU“”WHH" mﬂhﬁ‘“ Jﬁlﬂlﬁﬂﬂ!l || W”” ”V”W“llh . | g?% !A i
\n ) ” ||| ' ||n.=.|!|||i|||||||\ i " m“”“ ”’“ ) [ 2k b
;iiii!iiiil | |||| " \Q\%\ymxﬂn\!!Mw L gl m\w ASL L8
| D, W ”” / S 8 P B
|||| “‘“‘ i s ”m ‘m‘ |“||' "\%\“m lll il ||||m .!"" il , . :; é ““M ’ o g § g % 8
.., |l|\|||||||m "}"""“ i |' | H” i "“‘”““I i 35 32 23 on
| m“mm,"{ "“,ii!imuu;m!!;! .- 7 { e i\ ) ““ i “\mnu'::r'mnnmm,-- s N 52
g B i ] @ -
”W“HVH I “““mm!!""'"j![fm- Wl \WWNHHNNHM A \: | ‘\Wh ‘“VIIIHH“HHWNmm," = i3 Zp=
” N“ WWH 'uHHWﬂ!w'-‘. 2 Vi 'NW“ m‘w"‘“ S "““"W!hmiiiumunhuu i 2 3
| < h' ‘ ----- m ww """ |||||I| { | ull I X —_— _
Wmm,,!!..."" il “" ”,,,..xn '”“W”!m““‘”!!u:::mlm i R \\ /
“W““““H“WWW "” iiinli““”mmwl “““I““““““"“mi|||"h..liI!!!||I|||u|”||ll:|h|u!|!!ii \ "‘ulll‘” ‘ h - j ; == &t\\\i\\x\
1 i N
i \N““““ ..... “Ih'ih --;;;:::u,‘ ””W I AT “WF\ “"“"| 5 “"'iiii““" iiin.|||||||rﬂﬂ“\um...“-i-i \7\\
| " TN i
I! . |||\||\ ||| “”‘ ‘ M “w I
KU D & BT P,
.||| il \ '\m (il “H“ m m' “w” “ '
| ..m"""""l ”””"" i ﬂmi; ‘,,-»mll,::..!m!!l. W “HHN" ”““““ ----- ....m..".......!!!!"W,“!! W"‘"’ R
" ‘“ M \H“ A ““““ i,
§§ l||\““m"|“"""‘||I||II”"" |||l ||||l,.|‘|||\“ ”“l “g lmll i . Iium..... ‘” ”' ““Wm!!W“l‘“““ M ”HHI
= S ) i I ) ‘\ ----- il “,., \
i A NNNan...l,,..l.l i uuum\wu"""" I ) il
o — \ \ | 1
A | ||||\ | HHHH “W””””""""‘ ““ \, I | it 0 uu,;mﬁ,mq".“““mu,M“Im\!m,hI;;!!mm!.......m;,
@l RS
) S "l‘H“ WH\Hmiuq"Hn“\im“mh ” ) "'li""'“‘h | e J!l.".'uullln i ]"thﬂ“'ﬂ lﬁ'”"‘lliuum ““ ”’ 4 “H“ ’, )
3 (3 HHH ) h““““““““mm “‘H 4||||\|\“WMH il ‘HH \‘Hﬁw\ﬁ' W“NW‘“ | i ”M N“ !H ]m:;"
s 15 gy i il N\\ il
22 %‘% il ’ ) ||| || "m|||||!"|||niiiiii'" ”.H!!!!!!WMW““N H “”” ““”Wlhw
73 m 'IE : || 'uum|“|'|ﬁ|u,!lhlllllllllllll““ i i"lahlm “ |w|||‘
Hy |H Ptz i
a iy ) ) i ‘ ||||'|||"' ”'m'“iﬂllm
b \|||||||||||||| mun i H\ 'u\ IW’"“ )
vvvvvv m\m ”” I
i Il H i
’/ A \||| Il | HV | “““ 'HV'
11 ||||iiii”“‘”””u"" “ | : ni'“”H HWH“" "“"""'i'i}!\l||||||"\ M" el ,,,,I.,.‘.l_.ll,’!!!n/'
g =1 ?'-/’\ ‘.wp |i'”|| ’|||‘ ﬁ||4 o =ll "HHI"|I|”"r I ”“"il\“"ii"4||i|||||||\l"
iy HHHril"'!!*h":m\wavu1 ; &t A
| A iy AN /
| E2S *'"““\ it e
g_ = o o.\ g “IlI I|| ||\“ ”‘ ‘ |HH!|| ii!“l I| j |||||||H|lln||||‘ h ““III ‘"m 5,
55 | E3: '” ' \“H D AN SV :i.l.“h"mm““H\ ”HH' > l..1!!!m|||\ml\xw.ww
RIS 2\RY gl s
iy m | '!.. 'lm““HH i ““
383 ';..l\ 4 | M ,.."V I
WW / WWWMWWWWM
fi ! | || f “ m i J it
y \ : "'HH““I .!!.‘..l.LWH i “""iiiiim:H:ii;ﬂ}!!l!' &
|||i""' '= Hpu".' Qi
) "
v /
,wnlm AI "
,,,,,,,,, (
/ H\ i Pz
!Ii"“", ' 0
i th W\
q ~/ =
i :
Vn 1 ““l ”“lm I z
(e :
q :|||N ||||||||"||| (‘
"""!““““ HH“ “HN“ N
_ Iu ----- |HW“"",,6 > -
HN ...nn"”\lln...
= il
”' )
% !,‘m | 29
L% "” P || Z m
| 'HHIII““"I!'H'“‘ ”H o
s
.§ (g ‘|||||I “““”“’MLI “
a3 i “ 5
‘
||||Ir
S 2 ®¥ =5 “” 7 iy
3 8 o % 3 slﬂ ||"'"“““ ‘ |
§. (I—D‘ : % - |\I||| | ||| Il “ § I
S B |” iy
58 3 gz “ 1' »' ||||“ P 5 )
.Q 5 c o =t I iul || II “
- - < N 'n | o ” Wlllmn , il l||||| l
20 R : |
- ||
3 38 0 ” i1 K
S B It \HMWMHWN\WMw“‘ | |
N ag <o 1 |
[ m z 4/ "I":-w' ““ / N
W = A 0 O m
2 7%
S R

@)
A
o



Ralil

Buildings

Infrastructure

Transport & Environment

Appendix B — Borehole Data

3066/006/R01






Ralil

Buildings

Infrastructure

Transport & Environment

Appendix C — SW Asset Data

3066/006/R01



"0£G86Z NM "ON 80U89I7 210¢2/90/.10 8led oy uopuo g/zl pue .zl v6z.€l OPIL
Z paniasay JybuAdon umold "O'S’INH 10 J9]|043u0d By} Jo uoissiwiad ay) yym eeq |eubiq Aeaing aosueupiO uodn paseg
Jusuwia) s0Ojsaqsy papuog apnjoul Aew sjeusjew A!ZDV umoudun ONINYVYM . .
JusWa) s0Jsaqsy papuog Jo pajoniisuod ale sadid Qyg :ONINYYM OmN —‘ " _‘ o_mow
% "9)IS UO pauluWwIBldp 8q pinoys suolisod [enjoe ay | >>Z @ O@@ D w m
% *AoeIndoeul JO JUBAS By} Ul ®>®w>0;_ > umel %
© Ajjigisuodsal ou 1deooe py SadIABS JJeAA UIBYINOS INg ‘1081100 8q 0} paAaljaq aJle ueld siy) uo umoys sadid jo suonisod ay ] -Aq d Jay°'so |L
< <

sayoeag ayl

J
’
;
'
/
]
/

ZL 9 |

1NoY) SLIDW

cevE0L




apou [enuenbes jxau  3i6Ip Uy puod Buoueieg |%O| sjoyuew doipyoeg @ Jaquiey) vonedsewed  —@— umowyun zzz PBUOISSILIWO08Q T
JOIBN 30BUNS = 6G — o —3 MORBAO WIS o — (094) oon o Busnyy  —Jil— )m_oua;_o Mx\w Yeus S50y Tr—T—=y  Usain
femeseos  —(O— speoqued T T (MS) 8-0N “uo Busniy  —— senud MolloA
ip puz wyoed  —O— JoqUYD Y00ISUSY el e (084) U Yo Bumsny  —@— e Buisy Jelep 20BpnS
. Jaynuap! Bunses ajew paipuny  BIP 1| onjen Bukidwz = I1eAno. — (ms) s-un yo Bumysny  —Os— Joiem eoeung J——
N FON\ @O\ NO . ®H®D W3LSAS ONIONIHIATH IAON Mowe UoRoaNg  —— sjoyuew pzg/huLng  ——e—— (0%:) J00p WBMEIRN,  ——Faw— SN v01, uompes
ghmm_w X moﬁmwmmm 4 (034) x0a yoeH  —r@— ssdijio joqe] @ (Ms) 100pWBoler  ~ Low JeuwiED JoMes
_mc,owﬂwn» L _m,mw“u 2 (ms) x0q yoleH = (094) Jequueyo xsuop + (094) uoness Jopelz + OBpNg —— == ——  oiding
- S) S3dVHS BNEA PESOD  ——(Rp— 084) eLwos  —fil— (0% yeuspuig  —l—
Od uopuo d/¢l Pue V.ClL ¥6cLEL  tapl L st o —p— P - A sy 0BG 200
apouy w m (034) sequeyo decie)  —=Jil— (0%84) ajoyuep Anus epis ) (payjoqun) sjuawBas 81210U00 NSO
B — opeosed  —ffl—  (mS) soqueup oose  —ef_J— (Ms) oouew Ao ops g (b s aand 850 %ws m“w“ ”e,“,swlddﬂ
i onen dejy juiod BuiBne uoneyg Burduwin, 1se0-01d) 81210U00 Jamag uot euqUOD T T &
eAesAol :Aq umelq wmsboos o ol B e MOIO s ¥ i s 03 pouauoo——— pou
oA +d> Jomas uj o6ueyy  ——g§—— (0%4) 03 Buippoy  —@— = OAIND X0g 81820U0D DD UIEN BuIsty N0 TNRSINRS
Sylompeay [[BANO D|; (s)semes uiobueyy —— 7 (M) 9A3 Buppoy  =—m(O— —_1 — (Buussuibu3) youg 348 UIBYY WINNOB/\ N0 == 77 e
Swom waunzen owe T }— ouo  —fl— (3 mousem  —@— OB IUEN — B e seremen oo S 19MOS UOUIAS 104 ——smsm
SHOM JUOWIEDN JOEMAISEM, el F— (s)om0  — — (ms)mousem  —O— (ms) srouuey  —(O— susyeNly v N0 e = —  umoJg
SYIMIS - AN3OTT SIVIYILYA SYNOTOD / STTALS IANIT
QdI0 MNN 144 Xasss
QdI0 do o144 89'v¥ LA 14 X16¥S
QdI0 OA *144 LL°0S 16°CS Xe0LY
QdI0 oA 0SlL 91°0S 91°¢S X109¥%
QdI0 OA [s]°7 X205y
QdI0 oA oSl =1 A 4 G6°8Y X10S¥
JdI0 d0 144 6L°0S 1S°LS X0S¥¥
QdI0 do 009 V'8¢ 14314 X10v¥
QuID do [*144 4414 1G°Ly X2s9e
QdI0 d0 144 6l'Ly 60°LS X169¢
jo2-[t) do [*144 jsjepyae; eLvS X0S9¢
QdI0 OA o144 eLris 99°¢S X¢09¢
QdID oA 0SlL 9¥'S¥ 1S°8% X109¢
QdI0 do o144 20°¢s 10°¢S X0SS¢
QdID oA 144 L'1S ¥6°¢S X£0Se
QdI0 oA o144 86°¢S Xc0sg
QdID d0 009 ¥G'8¢ 69°¢S X10S¢
QdI0 d0 144 XeSve
QdI0 d0 144 19°0S SG'LS X1Sve
QdI0 d0 144 £6°LS 2G6°¢s X0S¥e
QdI0 do 144 £6°0% S9'Cy X0S.T
QdI0 OA 0slL LL° 0V SGTy Xl0L2
QdI0 do o144 6L ¥ 10k 44 XGG9¢C
QdI0 OA GLE 10°6¢ (2854 X¥S92
QdI0 do o144 X£G9C
QuID OA *144 X2S92
QdI0 OA o144 v0°Cy L6°CY X169
jo2-[te] OA oslL 8v'vv LTSy X0S92
QdI0 oA 0S1 X109
QdID oA 0SlL 1A 4 524 XTSST
QdI0 OA 0S1 A YA 4 X1G6SC
QdID oA 0SlL 9'8y L0°LS X0SS¢C
QdI0 d0 009 9l'6¢C L¥°0S X10S2Z
QdID d0 o144 1S°CS X9S+T
QdI0 d0 144 Sles 18°¢S XlS¥eT
QdI0 d0 144 L1°LS ¥C'eS X0S+2
QdI0 OA 144 £9°'06 86°¢S Xl0¥2Z
QdI0 oA 144 A GG'8¢ XSGLL
QdI0 OA [s]°]8 X¥SLL
QdI0 oA SLE 8¥°6¢ X0GL1
QdI0 OA [s]°7 L1°6¢ LSOV X2Z0L1
QdI0 oA oSl ¥9°6¢ 8G°0¥ X101
JdI0 OA =A% 86°LE 960 X2Zs9l
QdI0 OA o144 9¥'8¢ 149014 X169l
QuID OA *144 S0°0v 9L’y X0S9l
QdI0 OA 144 L2°9¢ (014 X€091
jo2-[t) OA [e144 £6°9¢ 54014 X209l
QdI0 d0 009 L8°6C £6°68 X109l
QdID oA 0SlL Lad:i4 XSSPl
QdI0 do 0SlL JASVA 4 128y XgSYl
QdID oA 0SlL G9'9¥y 16°LY XeSvl
QdI0 OA 0SlL ¥9°Sy 6G°9Y XlLS¥l
QdID oA 144 81'GYy £1'9¥% X0S¥ 1
QdI0 OA 144 XaovL
QdI0 oA 0SlL 14414 99°'L¥ X¢covl
QdI0 OA 0slL 18°GY aL 9 XLovL
QdI0 oA o144 veLE 87°8¢ X0S.0
QdI0 OA SLE £8°9¢ L6°LE XSG90
QdI0 oA SLE 26°9¢ 6G°LE X¥S90
QdI0 d0 009 L6°6C £6°LE X9090
QdI0 OA o144 (8¢ 68°L¢ XS090
QuID OA o144 80'v¢ 6G°LE X¥090
QdI0 do 00¢ SL'eYy 29'v¥y X¢S¥0
QuID OA [*144 Xdovo
JdI0 OA oSt 9¢'8Y X109 QdI0 oA 144 £9'cYy £8' v X10¥0
ﬁaozm [[o]BE=21e] ] azZIg HaAU| J49A0) SPON ﬂ&n.r_m |DLS}DN azIg UQUr_m [[ofB=21e]T] azIg HaAU| 49A0) 9pPON OQULW [[o/BE=a1e]7) azIg HaAU| 49A0) SpPON

¢ 40 ¢ 99Vd SAJ0O03dd ddM3S




Rail

Buildings

Infrastructure

Transport & Environment

Appendix D — Proposed
Drainage Connection

3066/006/R01






Rail

Buildings

Infrastructure

Transport & Environment

Appendix E- Microdrainage
Modelling Data

3066/006/R01



Robert West Consulting

Page 1

4-6 The Moors

Worcester

WR1 3EG

Date 21 June 2012 11:23 Designed By petercampbell
File Checked By

Micro Drainage

Source Control W.10.4

Return Period (years)
Area (Ha)
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I nput
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Results I/s

BAR Rur a

.4
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4-6 The Moors 3066/006
Worcester Waterlooville
WR1 3EG Tank 1RP HB
Date 21-06-12 Designed By PCC
File Tank 1 HB.SRC Checked By

Micro Drainage

Source Control W.10.4

Storm
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Summary of Results for 1 year Return Period

Maxi mum  Maxi num
Overflow Qutflow
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360
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4320
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7200
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Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
W nt er
W nt er
W nt er
W nt er
W nt er
W nt er
W nt er
W nt er
W nt er
W nt er
W nt er

Maxi mum Maxi mum Overflow Maxi mum
Water Level Dept h Vol une Vol une
(m CD) (m (nt) (nt)
53. 0823 0. 0823 0.0 4.1
53. 0953 0. 0953 0.0 4.8
53. 1033 0.1033 0.0 5.2
53. 1008 0. 1008 0.0 5.0
53. 0948 0. 0948 0.0 4.7
53. 0888 0. 0888 0.0 4.4
53.0778 0. 0778 0.0 3.9
53. 0698 0. 0698 0.0 3.5
53. 0633 0. 0633 0.0 3.2
53. 0583 0. 0583 0.0 2.9
53. 0503 0. 0503 0.0 2.5
53. 0403 0. 0402 0.0 2.0
53. 0318 0. 0317 0.0 1.6
53. 0268 0. 0267 0.0 1.3
53. 0203 0. 0203 0.0 1.0
53. 0168 0. 0168 0.0 0.8
53.0148 0. 0148 0.0 0.7
53. 0128 0. 0128 0.0 0.6
53.0118 0. 0118 0.0 0.6
53. 0923 0. 0923 0.0 4.6
53. 1063 0. 1063 0.0 5.3
53.1123 0.1123 0.0 5.6
53. 1033 0.1033 0.0 5.2
53. 0928 0. 0928 0.0 4.6
53. 0843 0. 0843 0.0 4.2
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53. 0483 0. 0483 0.0 2.4
53. 0403 0. 0402 0.0 2.0
Rai n Ti me- Peak
(i hr) (m ns)
28. 42 15
18. 86 24
12. 23 40
7.78 74
5.95 106
4.92 138
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3.06 260
2.62 320
2.31 382
1.89 502
1.43 740
1.08 1104
0. 89 1468
0. 67 2204
0.55 2936
0. 47 3672
0.42 4400
0. 37 5104
28. 42 15
18. 86 25
12.23 44
7.78 78
5.95 110
4.92 142
3.73 206
3.06 266
2.62 328
2.31 388
1.89 510
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3066/006

Worcester Waterlooville
WR1 3EG Tank 1RP HB
Date 21-06-12 Designed By PCC
File Tank 1 HB.SRC Checked By

Micro Drainage

Source Control W.10.4
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Summary of Results for 1 year Return Period
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Overflow Qutflow
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Maxi mum Maxi mum Overflow Maxi mum
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53.0148 0. 0148 0.0 0.7
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53. 0108 0. 0108 0.0 0.5
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53. 0083 0. 0083 0.0 0.4
Rai n Ti me- Peak
(rmm hr) (m ns)
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1.08 1104
0. 89 1456
0. 67 2208
0.55 2928
0. 47 3576
0.42 4368
0. 37 5144
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Source Control W.10.4
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Summary of Results for 30 year Return Period

Maxi mum  Maxi num
Overflow Qutflow

(11s)

COOOOO0O0OO00O0000000O000000000000
OCO0000000000000000000000000O00O00

(11s)

NRNNWOWROWWRWWOOOORERENNDWWWWWWWWww
NOORRODDNOODDNUTONROWAIRDOR WD D DO O

Storm
Dur ati on

(i

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080
15
30
60
120
180
240
360
480
600
720
960

ns)

Suntrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
W nt er
W nt er
W nt er
W nt er
W nt er
W nt er
W nt er
W nt er
W nt er
W nt er
W nt er

Maxi mum Maxi mum Overflow Maxi mum
Water Level Dept h Vol une Vol une
(m CD) (m (nt) (nt)
53.2113 0.2112 0.0 10.6
53. 2563 0. 2562 0.0 12.8
53. 2828 0. 2827 0.0 14. 1
53. 2823 0. 2822 0.0 14.1
53. 2633 0. 2632 0.0 13.2
53. 2398 0. 2397 0.0 12.0
53. 1993 0. 1992 0.0 10.0
53.1713 0.1712 0.0 8.6
53. 1493 0. 1492 0.0 7.5
53. 1313 0.1313 0.0 6.6
53. 1053 0. 1053 0.0 5.3
53. 0813 0. 0813 0.0 4.1
53. 0623 0. 0623 0.0 3.1
53. 0513 0. 0512 0.0 2.6
53. 0383 0. 0382 0.0 1.9
53. 0308 0. 0307 0.0 1.5
53. 0263 0. 0262 0.0 1.3
53. 0228 0. 0227 0.0 1.1
53. 0203 0. 0202 0.0 1.0
53. 2398 0. 2397 0.0 12.0
53. 2948 0. 2947 0.0 14.7
53. 3223 0. 3222 0.0 16.1
53. 3133 0. 3132 0.0 15.7
53. 2793 0.2792 0.0 14.0
53. 2413 0.2412 0.0 12.1
53. 1848 0.1847 0.0 9.2
53. 1483 0.1483 0.0 7.4
53.1213 0.1213 0.0 6.1
53.1018 0.1018 0.0 5.1
53. 0838 0. 0838 0.0 4.2
Rai n Ti me- Peak
(i hr) (m ns)
69. 60 16
46. 34 29
29.55 46
18. 30 80
13. 67 114
11. 05 146
8.18 208
6.61 270
5.59 330
4.88 390
3.93 504
2.89 740
2.13 1104
1.71 1468
1.25 2200
1.00 2936
0. 85 3656
0.74 4368
0. 65 5048
69. 60 17
46. 34 30
29.55 50
18. 30 88
13. 67 124
11. 05 156
8.18 218
6.61 280
5.59 338
4.88 390
3.93 510
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4-6 The Moors
Worcester
WR1 3EG

3066/006

Waterlooville
Tank 30RP HB

Date 21-06-12

File Tank 30 HB.SRC

Designed By PCC
Checked By

Micro Drainage

Source Control W.10.4

Storm
Dur ati on
(m ns)

1440
2160
2880
4320
5760
7200
8640
10080

W nt er
W nt er
W nt er
W nt er
W nt er
W nter
W nt er
W nt er

Maxi mum
Contr ol
(117s)

Coocoorkk
rROO~NONO

Summary of Results for 30 year Return Period

Maxi mum  Maxi mum
Overflow Qutflow
(11/s) (117s)

S e
Ooo0o0O0O0OO
CoooorkERE
ARUO~NONO

Storm
Dur ati on
(m ns)

1440 Wnter
2160 Wnter
2880 Wnter
4320 Wnter
5760 W nter
7200 Wnter
8640 Wnter
10080 W nter

Maxi mum Maxi mum Overflow Maxi mum
Water Level Dept h Vol une Vol une
(m CD) (m (nt) (nt)
53. 0628 0. 0628 0.0 3.1
53. 0468 0. 0468 0.0 2.3
53. 0378 0. 0377 0.0 1.9
53. 0278 0. 0277 0.0 1.4
53. 0223 0. 0222 0.0 1.1
53. 0188 0. 0188 0.0 0.9
53.0163 0. 0163 0.0 0.8
53. 0148 0. 0148 0.0 0.7
Rai n Ti me- Peak
(rmm hr) (m ns)
2.89 750
2.13 1104
1.71 1468
1.25 2200
1.00 2936
0. 85 3680
0.74 4408
0. 65 5176

St at us
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4-6 The Moors 3066/006

Worcester Waterlooville

WR1 3EG Tank 30RP HB

Date 21-06-12 Designed By PCC

File Tank 30 HB.SRC Checked By

Micro Drainage Source Control W.10.4

Rainfall Details

Regi on ENG+WAL Cv (Summer) 0.750 Summer Storms  Yes
Return Period (years) 30 Cv (Wnter) 0.840 Wnter Storms Yes
Mb- 60 () 19. 200 Shortest Storm (m ns) 15 dimte Change % +0
Ratio-R 0. 350 Longest Storm (mns) 10080

Time / Area Diagram

Total Area (ha) = 0.097

Tine (mins) Area
from to: (ha)

0 4 0.097

(c)1982-2006 Micro Drainage
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4-6 The Moors 3066/006
Worcester Waterlooville
WR1 3EG Tank 30RP HB
Date 21-06-12 Designed By PCC
File Tank 30 HB.SRC Checked By
Micro Drainage Source Control W.10.4
Tank/Pond Details
I nvert Level (m 53.000 G ound Level (n) 54.500
Depth Area | Depth Area | Depth Area | Depth Area | Depth Area | Depth Area | Depth Area
(m (nt) (m () (m () (m () (m (n#) (m (nt#) (m (nt#)
0.00 50.0/ 0.40 50.0 0.80 50.0 1.20 50.0 1.60 50.0 2.00 50.0 2.40 50.0
0.10 50.0/ 0.50 50.0 0.90 50.0 1.30 50.0 1.70 50.0 2.10 50.0 2.50 50.0
0.20 50.0/ 0.60 50.0 1.00 50.0 1.40 50.0 1.80 50.0 2.20 50.0
0.30 50.0 0.70 50.0 1.10 50.0 1.50 50.0 1.90 50.0 2.30 50.0
Hydro-Brake Outflow Control
Design Head (m 1.250 Hydro-Brake Type MX% Invert Level (m) 53.000
Design Flow (1/5s) 5.0 Di ameter (nm) 89
Depth Flow | Depth Flow | Depth Flow | Depth Flow | Depth Flow | Depth Fl ow
(m (I'7s) (m (117s) (m (17s) (m (17s) (m (I'7s) (m (17s)
0.10 2.6/ 0.60 3.6 1.60 5.7| 2.60 7.3| 5.00 10.1| 7.50 12.4
0. 20 3.6/ 0.80 4.1| 1.80 6.1 3.00 7.8| 5.50 10.6| 8.00 12.8
0. 30 3.4/ 1.00 4.5| 2.00 6.4 3.50 8.5| 6.00 11.1| 8.50 13.2
0. 40 3.3] 1.20 5.0 2.20 6.7| 4.00 9.0| 6.50 11.5| 9.00 13.6
0. 50 3.4| 1.40 5.4 2.40 7.0 4.50 9.6 7.00 12.0| 9.50 13.9
Weir / Flume Overflow Control
Di schar ge Coef 0.544 Wdth (m) 5.000 Crest Level (m 54.250

(c)1982-2006 Micro Drainage
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4-6 The Moors
Worcester
WR1 3EG

3066/006
Waterlooville
Tank 100RP HB

Date 21-06-12
File Tank 100 HB.SRC

Designed By PCC
Checked By

Micro Drainage

Source Control W.10.4

Storm Maxi mum
Dur ati on Contro
(m ns) (17s)

15 Summrer
30 Sunmer
60 Sunmer
120 Sunmer
180 Sunmer
240 Summer
360 Sumer
480 Sumrer
600 Summrer
720 Summer
960 Summer
1440 Sunmmrer
2160 Sunmer
2880 Sunmrer
4320 Summer
5760 Sunmer
7200 Sunmer
8640 Sunmer
10080 Sunmer
15 Wnter
30 Wnter
60 Wnter
120 Wnter
180 Wnter
240 Wnter
360 Wnter
480 Wnter
600 Wnter
720 Wnter
960 W nter

NOWOWWRWRWROOOREENNWWWWWWWWwww
NP RO NNONDNOORRDOIDOIDDDO D

Summary of Results for 100 vear Return Period

Maxi mum  Maxi mum Maxi mum
Overflow CQutflow Water Leve
(11/s) (117s) (m OD)

53. 2823
53. 3543
53. 3988
53. 4083
53. 3893
53. 3613
53. 3053
53. 2548
53. 2143
53. 1873
53. 1493
53.1033
53.0778
53. 0633
53. 0468
53. 0378
53. 0318
53. 0273
53. 0243
53. 3203
53. 4058
53. 4592
53. 4623
53. 4312
53. 3877
53. 2988
53. 2248
53. 1813
53. 1518
53. 1098

COOOOOOO0O00O00O000000000O00O000000

[eleoloololololojloloolololololololololololololololololeNeNe]
NP RO NOONOOOORRAIDODOOODOODOOOOO

NOWWWWRWRWROOOREENNWWWWWWWwWwww

Storm
Dur ati on
(m ns)

15 Sumer 90. 05
30 Sunmer 60. 53
60 Sunmrer 38.83
120 Sunmer 24. 05
180 Sunmer 17. 90

240 Summer 14. 41
360 Sunmer 10. 60
480 Sunmmrer 8.52
600 Summer 7.18
720 Summer 6. 24
960 Sunmer 5.00
1440 Surmer 3.65
2160 Sumer 2.66
2880 Sunmer 2.12
4320 Sunmer 1.54
5760 Sunmrer 1.23
7200 Summer 1.03
8640 Sunmrer 0. 89
10080 Sunmer 0.79
15 Wnter 90. 05
30 Wnter 60. 53
60 Wnter 38. 83
120 Wnter 24. 05
180 Wnter 17.90
240 Wnter 14. 41
360 Wnter 10. 60
480 W nter 8.52
600 Wnter 7.18
720 Wnter 6. 24
960 W nter 5.00

Maxi mum Overflow Maxi mum

Dept h Vol une Vol une
(m (n®) (n?)

0.2822 0.0 14.1
0. 3542 0.0 17.7
0. 3987 0.0 19.9
0. 4082 0.0 20.4
0. 3892 0.0 19.5
0.3612 0.0 18.1
0. 3052 0.0 15.3
0. 2547 0.0 12.7
0. 2142 0.0 10.7
0. 1872 0.0 9.4
0. 1493 0.0 7.5
0. 1033 0.0 5.2
0.0778 0.0 3.9
0. 0633 0.0 3.2
0. 0467 0.0 2.3
0. 0377 0.0 1.9
0. 0317 0.0 1.6
0.0272 0.0 1.4
0. 0242 0.0 1.2
0. 3202 0.0 16.0
0. 4057 0.0 20.3
0. 4592 0.0 23.0
0.4622 0.0 23.1
0.4312 0.0 21.6
0. 3877 0.0 19.4
0.2987 0.0 14.9
0. 2247 0.0 11.2
0.1812 0.0 9.1
0. 1518 0.0 7.6
0. 1098 0.0 5.5

Rai n Ti me- Peak
(i hr) (m ns)

17
31
52
86
120
154
218
280
338
396
512
748
1104
1468
2204
2936
3656
4408
5112
17
31
58
92
130
168
234
290
346
406
520

St at us
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4-6 The Moors
Worcester
WR1 3EG

3066/006
Waterlooville
Tank 100RP HB

Date 21-06-12
File Tank 100 HB.SRC

Designed By PCC
Checked By

Micro Drainage

Source Control W.10.4

Storm Maxi mum
Dur ati on Contr ol

(m ns)

1440 Wnter
2160 Wnter
2880 Wnter
4320 Wnter
5760 Wnter
7200 W nter
8640 W nter
10080 W nter

(11s)

ecooorkN

ggoo~NoOoNOIO

Summary of Results for 100 vear Return Period

Maxi mum Overflow Maxi mum

Dept h Vol une
(m (n®)

. 0793
0583
0468
0342
0272
0227
. 0198
. 0178

cooocoo000

Rai n Ti me- Peak

750
1108
1472
2192
2880
3704
4392

Maxi mum  Maxi mum Maxi mum
Overflow Qutflow Water Level
(11/s) (117s) (m OD)
0.0 2.0 53. 0793
0.0 1.5 53. 0583
0.0 1.2 53. 0468
0.0 0.9 53. 0343
0.0 0.7 53. 0273
0.0 0.6 53. 0228
0.0 0.5 53.0198
0.0 0.5 53. 0178
Storm
D(JL?L'S)M (rmm hr) (m ns)
1440 Wnter 3.65
2160 Wnter 2.66
2880 Wnter 2.12
4320 Wnter 1.54
5760 W nter 1.23
7200 Wnter 1.03
8640 Wnter 0. 89
10080 W nter 0.79

5024

COOOO0o0o00o
OcoocooooOo

erkrrRPENdNA

Vol une
(n#)

OCORPA~ANWOO
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4-6 The Moors
Worcester
WR1 3EG

3066/006

Waterlooville
Tank 100+CC HB

Date 21-06-12
File Tank 100+30% HB.SRC

Checked By

Designed By PCC

Micro Drainage

Source Control W.10.4

Summary of Results for 100 year Return Period (+30%)

Storm Maxi mum  Maxi rum  Maxi mum Maxi mum
Dur ati on Control Overflow Qutflow Water Level Dept h
(m ns) (17s) (1/s) (175s) (m CD) (m
15 Sunmer 3.6 0.0 3.6 53. 3778 0.3777
30 Sunmer 3.6 0.0 3.6 53. 4802 0. 4802
60 Sunmer 3.6 0.0 3.6 53. 5498 0. 5497
120 Sunmer 3.6 0.0 3.6 53. 5698 0. 5697
180 Sunmer 3.6 0.0 3.6 53. 5558 0. 5557
240 Summrer 3.6 0.0 3.6 53. 5293 0.5292
360 Sumer 3.6 0.0 3.6 53. 4722 0.4722
480 Summer 3.6 0.0 3.6 53. 4157 0. 4157
600 Summrer 3.6 0.0 3.6 53. 3602 0. 3602
720 Summrer 3.6 0.0 3.6 53. 3098 0. 3097
960 Sunmer 3.6 0.0 3.6 53. 2288 0.2287
1440 Sunmmrer 3.1 0.0 3.1 53. 1543 0. 1543
2160 Summer 2.6 0.0 2.6 53.1013 0.1013
2880 Sunmer 2.1 0.0 2.1 53. 0828 0. 0828
4320 Sunmer 1.6 0.0 1.6 53. 0608 0. 0608
5760 Sunmmer 1.3 0.0 1.3 53. 0488 0. 0487
7200 Sunmer 1.1 0.0 1.1 53. 0408 0. 0407
8640 Summer 0.9 0.0 0.9 53. 0358 0. 0357
10080 Sunmer 0.8 0.0 0.8 53. 0313 0. 0312
15 Wnter 3.6 0.0 3.6 53. 4278 0.4277
30 Wnter 3.6 0.0 3.6 53. 5468 0. 5467
60 Wnter 3.7 0.0 3.7 53. 6313 0. 6313
120 Wnter 3.7 0.0 3.7 53. 6508 0. 6508
180 Wnter 3.6 0.0 3.6 53. 6278 0.6278
240 Wnter 3.6 0.0 3.6 53.5878 0.5878
360 Wnter 3.6 0.0 3.6 53. 5002 0. 5002
480 Wnter 3.6 0.0 3.6 53.4118 0.4117
600 Wnter 3.6 0.0 3.6 53. 3248 0. 3247
720 Wnter 3.6 0.0 3.6 53. 2503 0. 2502
960 Wnter 3.3 0.0 3.3 53.1738 0.1737
St orm Rai n Ti me- Peak
Dur ati on (i hr) (mi ns)
(m ns)
15 Sumer 90. 05 17
30 Sunmer 60. 53 32
60 Sunmrer 38.83 60
120 Sunmer 24. 05 90
180 Sunmer 17. 90 124
240 Summer 14. 41 160
360 Sunmer 10. 60 228
480 Sunmmrer 8.52 294
600 Sunmer 7.18 356
720 Summer 6. 24 418
960 Sunmer 5.00 530
1440 Surmer 3.65 764
2160 Sumer 2.66 1104
2880 Sunmer 2.12 1468
4320 Sunmer 1.54 2204
5760 Sunmrer 1.23 2936
7200 Summer 1.03 3672
8640 Sunmrer 0. 89 4384
10080 Summer 0.79 5136
15 Wnter 90. 05 17
30 Wnter 60. 53 31
60 Wnter 38. 83 58
120 Wnter 24.05 96
180 Wnter 17.90 134
240 Wnter 14. 41 172
360 Wnter 10. 60 246
480 W nter 8.52 316
600 Wnter 7.18 376
720 Wnter 6. 24 428
960 W nter 5.00 532

(nt) (n#)

COOO00O0O00L000000000000L0L0000
CO0O00000O00O00O00O00O0O00000O000O00O0OO

18.
24.
27.
28.
27.
26.
23.

PR e N
PENNWAUINEOIOO

~NONOORADIUIIOWPROODOOPRPORENRAJIIOOOUIOUOIUIO O

Maxi mum Overflow Maxi mum

Vol une Vol une

St at us
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4-6 The Moors
Worcester
WR1 3EG

3066/006

Waterlooville
Tank 100+CC HB

Date 21-06-12
File Tank 100+30% HB.SRC

Checked By

Designed By PCC

Micro Drainage

Source Control W.10.4

Summary of Results for 100 year Return Period (+30%)

Storm Maxi mum  Maxi mum  Maxi num Maxi mum
Dur ati on Control Overflow Qutflow Water Level Dept h
(m ns) (I/s) (117s) (I/s) (m OD) (m

1440 Wnter 2.6 0.0 2.6 53.1043 0.1043
2160 W nter 2.0 0.0 2.0 53.0758 0.0758
2880 W nter 1.6 0.0 1.6 53.0608 0.0608
4320 Wnter 1.1 0.0 1.1 53. 0443 0. 0442
5760 W nter 0.9 0.0 0.9 53.0353 0.0352
7200 W nter 0.8 0.0 0.8 53.0298 0.0297
8640 W nter 0.7 0.0 0.7 53.0258 0.0257
10080 W nter 0.6 0.0 0.6 53.0228 0.0227

msrt;trirgn Rai n Ti ne- Peak

(i ns) (rmm hr) (m ns)

1440 Wnter 3.65 762

2160 Wnter 2.66 1108

2880 W nter 2.12 1472

4320 Wnter 1.54 2204

5760 Wnter 1.23 2936

7200 Wnter 1.03 3600

8640 Wnter 0.89 4296

10080 W nter 0.79 5128

Maxi mum Overflow Maxi mum

Vol une Vol une

(n#) (n#)
0.0 5.2
0.0 3.8
0.0 3.0
0.0 2.2
0.0 1.8
0.0 1.5
0.0 1.3
0.0 1.1
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4-6 The Moors
Worcester
WR1 3EG

3066/006
Waterlooville
Tank 1RP 6hr Vol

Date 21-06-12
File Tank 1 HB 6hr.SRC

Designed By PCC
Checked By

Micro Drainage

Source Control W.10.4

Summary of Results for 1 year Return Period

Critical

Storm Maxi mum  Maxi mum Maxi mum Maxi mum Maxi mum Overflow Maxi mum
Dur ati on Control Overflow CQutflow Water Level Dept h Vol ume Vol ume
(mns) (11/s) (117s) (117s) (m QD) (m (nd) ()
360 Summer 0.0 0.0 0.0 53. 3252 0. 3252 0.0 16. 3
360 Wnter 0.0 0.0 0.0 53. 3643 0. 3642 0.0 18. 2

St orm Rai n Ti me- Peak
Duration ihey  (nins)
(m ns)
360 Sunmmer 3.73 364
360 Wnter 3.73 364

stormnot identified,

pl ease run | onger stormdurations.

St at us
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4-6 The Moors 3066/006

Worcester Waterlooville

WR1 3EG Tank 1RP 6hr Vol

Date 21-06-12 Designed By PCC

File Tank 1 HB 6hr.SRC Checked By

Micro Drainage Source Control W.10.4

Rainfall Details

Regi on ENG+WAL Cv (Summer) 0.750 Summer Storms  Yes
Return Period (years) 1 Cv (Wnter) 0.840 Wnter Stornms Yes
Mb- 60 () 19. 200 Shortest Storm (m ns) 360 Cdimate Change % +0
Rati o-R 0. 350 Longest Storm (m ns) 360

Time / Area Diagram

Total Area (ha) = 0.097

Tine (mins) Area
from to: (ha)

0 4 0.097

(c)1982-2006 Micro Drainage
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4-6 The Moors 3066/006
Worcester Waterlooville
WR1 3EG Tank 1RP 6hr Vol
Date 21-06-12 Designed By PCC
File Tank 1 HB 6hr.SRC Checked By
Micro Drainage Source Control W.10.4
Tank/Pond Details
I nvert Level (m 53.000 G ound Level (n) 54.500
Depth Area | Depth Area | Depth Area | Depth Area | Depth Area | Depth Area | Depth Area
(m () (m () (m () (m () (m (n#) (m (n#) (m (nt)
0.00 50.0/ 0.40 50.0 0.80 50.0 1.20 50.0 1.60 50.0 2.00 50.0 2.40 50.0
0.10 50.0/ 0.50 50.0 0.90 50.0 1.30 50.0 1.70 50.0 2.10 50.0 2.50 50.0
0.20 50.0/ 0.60 50.0 1.00 50.0 1.40 50.0 1.80 50.0 2.20 50.0
0.30 50.0 0.70 50.0 1.10 50.0 1.50 50.0 1.90 50.0 2.30 50.0
Depth / Flow Outflow Control
Invert Level of Control 53.000
Depth Flow | Depth Flow | Depth Flow | Depth Flow | Depth Flow | Depth Fl ow
(m (117s) (m (17s) (m (17s) (m (117s) (m (17s) (m (17s)
0.10 0.0/ 0.60 0.0 1.60 0.1 2.60 0.1 5.00 0.1 7.50 0.1
0. 20 0.0/ 0.80 0.0 1.80 0.1 3.00 0.1 5.50 0.1 8.00 0.1
0.30 0.0/ 1.00 0.0| 2.00 0.1| 3.50 0.1| 6.00 0.1]| 8.50 0.1
0. 40 0.0/ 1.20 0.0 2.20 0.1] 4.00 0.1| 6.50 0.1] 9.00 0.1
0. 50 0.0/ 1.40 0.0] 2.40 0.1] 4.50 0.1| 7.00 0.1] 9.50 0.1
Weir / Flume Overflow Control
Di schar ge Coef 0.544 Wdth (m) 5.000 Crest Level (m 54.250

(c)1982-2006 Micro Drainage
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4-6 The Moors
Worcester
WR1 3EG

3066/006
Waterlooville
Tank 30RP HB

Date 21-06-12
File Tank 30 HB 6hr.SRC

Designed By PCC
Checked By

Micro Drainage

Source Control W.10.4

Summary of Results for 30 year Return Period

Critical

Storm Maxi mum  Maxi mum Maxi mum Maxi mum Maxi mum Overflow Maxi mum
Dur ati on Control Overflow CQutflow Water Level Dept h Vol ume Vol ume
(mns) (11/s) (117s) (117s) (m QD) (m (nd) ()
360 Summer 0.0 0.0 0.0 53. 7143 0.7143 0.0 35.7
360 Wnter 0.0 0.0 0.0 53. 8003 0. 8003 0.0 40.0

St orm Rai n Ti me- Peak
Duration ihey  (nins)
(m ns)
360 Sunmmer 8.18 364
360 Wnter 8.18 364

stormnot identified,

pl ease run | onger stormdurations.

St at us
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4-6 The Moors
Worcester
WR1 3EG

3066/006
Waterlooville
Tank 100RP HB

Date 21-06-12
File Tank 100 HB 6hr.SRC

Designed By PCC
Checked By

Micro Drainage

Source Control W.10.4

Summary of Results for 100 vear Return Period

Critical

Storm Maxi mum  Maxi mum Maxi mum Maxi mum Maxi mum Overflow Maxi mum
Dur ati on Control Overflow CQutflow Water Level Dept h Vol ume Vol ume
(mns) (11/s) (117s) (117s) (m QD) (m (nd) ()
360 Summer 0.0 0.0 0.0 53. 9254 0. 9253 0.0 46. 3
360 Wnter 0.0 0.0 0.0 54. 0363 1.0363 0.0 51.8

St orm Rai n Ti me- Peak
Duration ihey  (nins)
(m ns)
360 Sunmmer 10. 60 364
360 Wnter 10. 60 364

stormnot identified,

pl ease run | onger stormdurations.
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4-6 The Moors
Worcester
WR1 3EG

3066/006
Waterlooville
Tank 100+CC RP

Date 21-06-12
File Tank 100+30% HB 6hr.SRC

Designed By PCC
Checked By

Micro Drainage

Source Control W.10.4

Summary of Results for 100 year Return Period (+30%)

Critical stormnot identified, please run |onger stormdurations

Storm Maxi mum  Maxi mum Maxi mum Maxi mum Maxi mum Overflow Maxi mum
Dur ati on Control Overflow CQutflow Water Level Dept h Vol ume Vol ume
(mns) (11/s) (117s) (117s) (m QD) (m (nd) ()
360 Summer 0.0 0.0 0.0 53. 8018 0.8018 0.0 60.1
360 Wnter 0.0 0.0 0.0 53. 8983 0. 8983 0.0 67. 4

St orm Rai n Ti me- Peak
Duration ihey  (nins)
(m ns)
360 Sunmmer 10. 60 364
360 Wnter 10. 60 364
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4-6 The Moors 3066/006

Worcester Waterlooville

WR1 3EG Tank 100+CC RP

Date 21-06-12 Designed By PCC

File Tank 100+30% HB 6hr.SRC Checked By

Micro Drainage Source Control W.10.4

Rainfall Details

Regi on ENG+WAL Cv (Summer) 0.750 Summer Storms  Yes
Return Period (years) 100 Cv (Wnter) 0.840 Wnter Stornms Yes
Mb- 60 () 19. 200 Shortest Storm (m ns) 360 Cdimate Change % +30
Rati o-R 0. 350 Longest Storm (m ns) 360

Time / Area Diagram

Total Area (ha) = 0.097

Tine (mins) Area
from to: (ha)

0 4 0.097

(c)1982-2006 Micro Drainage
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4-6 The Moors 3066/006
Worcester Waterlooville
WR1 3EG Tank 100+CC RP
Date 21-06-12 Designed By PCC
File Tank 100+30% HB 6hr.SRC Checked By
Micro Drainage Source Control W.10.4
Tank/Pond Details
I nvert Level (m 53.000 G ound Level (n) 54.500
Depth Area | Depth Area | Depth Area | Depth Area | Depth Area | Depth Area | Depth Area
(m () (m () (m () (m () (m (n#) (m (n#) (m (nt)
0.00 75.0/ 0.40 75.0| 0.80 75.0| 1.20 75.0| 1.60 75.0| 2.00 75.0| 2.40 75.0
0.10 75.0/ 0.50 75.0| 0.90 75.0| 1.30 75.0| 1.70 75.0| 2.10 75.0| 2.50 75.0
0.20 75.0, 0.60 75.0| 1.00 75.0| 1.40 75.0| 1.80 75.0| 2.20 75.0
0.30 75.0 0.70 75.0 1.10 75.0 1.50 75.0 1.90 75.0 2.30 75.0
Depth / Flow Outflow Control
Invert Level of Control 53.000
Depth Flow | Depth Flow | Depth Flow | Depth Flow | Depth Flow | Depth Fl ow
(m (117s) (m (17s) (m (17s) (m (117s) (m (17s) (m (17s)
0.10 0.0/ 0.60 0.0 1.60 0.1 2.60 0.1 5.00 0.1 7.50 0.1
0. 20 0.0/ 0.80 0.0 1.80 0.1 3.00 0.1 5.50 0.1 8.00 0.1
0.30 0.0/ 1.00 0.0| 2.00 0.1| 3.50 0.1| 6.00 0.1]| 8.50 0.1
0. 40 0.0/ 1.20 0.0 2.20 0.1] 4.00 0.1| 6.50 0.1] 9.00 0.1
0. 50 0.0/ 1.40 0.0] 2.40 0.1] 4.50 0.1| 7.00 0.1] 9.50 0.1
Weir / Flume Overflow Control
Di schar ge Coef 0.544 Wdth (m) 5.000 Crest Level (m 54.250

(c)1982-2006 Micro Drainage
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