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1.0 Introduction

Mersey Design Group Limited have instructed Curtins Limited to produce a preliminary drainage design
based on the principal of discharging all the surface water runoff generated by the proposed private
residential (housing) development, on the site of the existing Home Farm in Llay near Wrexham by

infiltration.

2.0 Existing Site Information

To assess the feasibility of infiltration discharge of the surface water runoff generated by the proposed
private residential (housing) development on the site of the existing Home Farm in Llay Curtains have

reviewed the following available existing information sources:

21 Natural Resources Wales/ Environment Agency Information

A review of the information available on the Natural Resources Wales and Environment Agency

websites for the site location identified the following geophysical information regarding the site:

e The site is shown as in Flood Zone 1, and not a risk of fluvial flooding from reservoirs on the

Natural Resources Wales online flood map, see Figure 1 below:
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Figure 1 - Flooding from Rivers or Sea Map
The site is shown as having some areas at risk of pluvial flooding on the Natural Resources Wales
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online surface water flooding map, see Figure 2 below:
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Wk

a0

D Low Risk — 1% to 0.1% A.E.P. of surface water flooding

D Medium Risk — 3.3% to 1% A.E.P. of surface water flooding

- High Risk — > 3.3 A.E.P. of surface water Flooding
Figure 2 - Flooding from Surface Water Map

The areas shown as at risk of surface water flooding coincide with existing ponds and depressions
in the landscape.

e The Environment Agency groundwater map shows that site is not located over any source
protection zone. And the BGS Aquifer maps show the site as located over a secondary A aquifer
with a low to High vulnerability to degradation.
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2.2 Topographical Survey

The Powers and Tiltman Limited topographical survey drawings show the site generally falls from the
northwest to the two ponds adjacent to the south-southeast boundary. With the topography appearing
to rise beyond this boundary. See Topographical Survey drawing in Appendix A.

2.3 British Geological Survey Borehole Records

Curtins have procured British Geological Survey Borehole Records for the existing borehole records
that are near to the proposed development. These local borehole records show the area to be underlain
by interbedded sands, gravels and clays down to approximately 7m below ground level (bgl). Below
these strata the records record a thickness of sand and gravel down to approximately 22m bgl. Some
of the boreholes remained dry to base, SU35NW4 recorded a ground water level at 24.45m bgl. Copies

of these British Geological Survey Borehole Records are contained in Appendix B.

24 BRE Digest 365 Soakaway Tests

The Kane Design ‘Soakaway Results and Calculations for Proposed Development at Home Farm, Llay
Wrexham LL12 ONE'. States 7 No. soakaway tests where undertaken in the near surface clay soil to a
depth of 2.65m bgl. None of these soakaway tests emptied to the required 25% depth in accordance
with BRE 365, and test pits 1,2 and 7 showed zero movement over the course of the test. Extrapolated
results were calculated for the tests that did show some drop in water level, however these returned
infiltration rates ranging from 8.31E-10m/s to 2.95E-10m/s. These extrapolated rates are to be expected
for the dense clays encountered, and are way below the rates required to provide viable near surface
infiltration discharge systems, due to the volume of storage required and the that drainage system will
not empty quickly enough before the next potential storm event arrives over the site. The Kane Design

‘Soakaway Results and Calculations’ report is contained in Appendix B.
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3.0 Development Proposals

The proposed development is for up to a 365n0. plot, private residential (housing) development with

associated access roads and footpaths. It is assumed that the new access roads and footpaths will be

adopted by Wrexham Council highways under a section 38 agreement upon completion of the proposed

development. See the Home Farm, Llay Proposed Development Plan Figure 3.

VILLAGE GREEN

~ 653 LLAY HOUSING
PLAN 08: LANDSCAPE STRATEGY

A full size version of this drawing is contained in Appendix A.

As can be seen from the proposed development plan, there are several public green spaces located
throughout the development. Mersey Design Group Ltd. have stated that each housing plot will include
a private drive. Curtins have been informed by Mersey Design Group Ltd. that there are no Welsh Water
surface water sewers in the vicinity of the site and that the developer has been informed by Welsh

Water that there is no possibility of discharging surface water to their drainage network.
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4.0 Stakeholder Correspondences

As it is proposed for the new access roads on the development are to be adopted by Wrexham County
Borough Council (WCBC) under a Highways Act:1980 - Section 38 highway adoption agreement
between the developer and WCBC, (acting as the highway authority). Curtins have been in contact with
WCBC highways department regarding the drainage proposals, whose officers have stated that a
sensible and maintainable SuDS will be adopted by WCBC, as long as the following constraints/

conditions are met:

e A commuted sum payment is provided by the developer to cover the future maintenance of the
adopted SuDS. The commuted sum will be agreed as part of any Section 38 highway adoption
agreement between the developer and WCBC.

e The private and adopted highway drainage systems will need to be kept separate.

e The adopted drainage system will have to be included within the adopted highway boundary

e Any pervious paving systems will not be adopted
Copies of the correspondences received from WCBC are included in Appendix E:

Further consultation with WCBC will be undertaken as the scheme proposals develop.

5.0 SuDS Design Philosophy

A review of the local borehole records shows that there should be permeable soils (Sands and Gravels)
at approximately 7m bgl, below the near surface low permeability clayey soils. And that the ground
water table is well below these soils at circa 24m bgl. Therefore, it will be possible to collect the surface
water runoff from the various sub-catchments within the site and convey the collected stormwater
through a Sustainable Drainage System (SuDS)’ that will remove silt and any collected pollutants and
provide attenuation storage, before discharge to ground by borehole soakaways or deep manhole
soakaways that extend into the thick layer of sand a gravel permeable soils below the site. A typical

detail of a borehole and a Manhole soakaways are included in Appendix C.

As it is unlikely that it will be commercially viable to provide a deep soakaway for each proposed
residential plot. The runoff form several plots will be collected together and discharged to a nearest
deep borehole soakaway. As the proposed residential development is spread-out over a large area,
and following the best practice source control principal as closely as possible, requires that deep
borehole soakaways are provided at convenient locations across the development. Where possible
overflow outlets are provided. Alternatively, the proposed Deep borehole soakaways could be replaced
with shallower deep manhole ring soakaways that are circa 10m deep to provide a similar discharge

rate.
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The proposed SuDS comprises the following techniques arranged in treatment trains:

o Water Butts — Rainwater Harvesting for garden irrigation.

e Back inlet gullies with integral filter screens at base of rainwater pipes (rwp’s) - settlement of
suspended solids and screening of detritus

e Catchpit on all access chambers and manholes — settlement of suspended solids and detritus

e Permeable Paving in driveways, patios, private roads and footpaths.

e Filter Strips and Swales — to the sides of highways for treatment and conveyance of
contaminated runoff.

e Standard road gullies with proprietary mini-interceptor (Permaceptor Units) on the outlets

e Bio Retention areas — adjacent to highways for treatment and storage

¢ Attenuation basins/ detention ponds — placed prior to discharge location and provides storage
of collected stormwater. Depending on design basins and ponds can also provide treatment of
contaminated stormwater. Secondly can be multifunctional providing amenity/ and leisure

facilities and can be placed in the currently proposed green space areas.

Table 4.3 of the CIRIA C753 SuDS manual the describes the pollution hazard level for residential roofs
as Very Low. This table also describes the pollution hazard level for the private drives and access roads
Low, therefore the simple index pollution mitigation approach can be used. A simple index pollution
mitigation approach calculation was undertaken using the Susdrain calculator to show that sufficient
pollution mitigation is provided by the proposed SuDS treatment train prior to discharge to ground. A
copy of the Susdrain simple index pollution mitigation calculation output summary for the car park SuDS

treatment train is contained in Appendix D:

A simple index pollution mitigation approach calculation was undertaken using the Susdrain calculator
to show that sufficient pollution mitigation is provided by the proposed SuDS treatment train prior to
discharge to ground. A copy of the Susdrain simple index pollution mitigation calculation output

summary for the car park SuDS treatment train is contained in Appendix C

A typical treatment train for the proposed private residential will consist of water butt on the rwp pipe
discharging to a back inlet gully with internal filter screen at the base before discharging to the
stormwater collection pipe-network. The stormwater collection pipe-network will include catchpit
inspection chambers that will further settle out any silts or detritus as the stormwater passes through
the chambers at low velocity. Where available the stormwater will be discharged to the porous subbase
below the permeable paved drive, where the stormwater will be stored prior to controlled discharge to
the rest of the SuDS system. The permeable paving to the drives will include a proprietary oleophilic
treatment geotextile that will trap hydrocarbons in the will trap contaminated silts and pollutants in the

top 130mm of the construction as the first stage of treatment train. This oxygenated environment will
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allow naturally occurring bacteria to break down the captured hydrocarbons in to their non-polluting
constituents and act as a self-cleansing mechanism. Where the houses are located adjacent to the
proposed pervious shared space areas the stormwater discharges from the hose plots will be
discharged direct into the porous sub-base storage layer below the shared space. The stormwater will
be stored in the porous sub-base storage layer until it can flow through the sub-base into the nearest
down slope deep soakaway structure. To control the flow of stormwater through the sloping porous
sub-base layer regular check-dams constructed through the sub-base in conjunction with check-gate
flow controls will be used. Where there is sufficient open green space the controlled stormwater
discharge from the housing plots will be collected together and piped to a local detention pond or
attenuation basin. The stormwater will be temporarily stored in the pond or basin until it can be

discharge to ground by the adjacent deep borehole soakaway(s).

The adopted access roads runoff will be conveyed by surface falls to adjacent vegetated filter strips
that filter out the washed off pollutants as the runoff passes through the turf. The runoff will then either
flow into a swale which conveys the stormwater to a nearby bio-retention area or flows directly into a
bio-retention area. The swale will treat the stormwater by filtration and absorption as it passes over the
turf/ vegetation on sides and flat bottom of the swale. The bio-retention area will swale will treat the
stormwater by filtration and absorption as it filters through the engineered rootzone and be taken up by
the trees and planning as well as providing surface storage. The stormwater will be collected from the
formation of the bio-retention areas by a filter drain that conveys the stormwater to the adjacent

infiltration structure.

Where there is insufficient space to provide the above SuDS features the road runoff will be collected
by standard road gullies with proprietary mini-interceptor (Permaceptor Units) on the outlets that will
treat the stormwater prior to discharge to a highways drain pipework that will convey the stormwater to

the nearest highway infiltration structure.

From CIRIA C753 Table 25.1 we have chosen a conservative infiltration capacity of the soil of 5E-5m/s
and applied a conservative factor of safety for the infiltration system of 2. Inputting these factors in to
the Micro-Drainage Source Control design module the we have calculated that there is sufficient storage
provided within the proposed SuDS features for each proposed sub-catchment within the development

to store the 33%AEP storm event plus 30% for climate change at critical duration.

For storm events producing storage volumes in excess of the 33%AEP storm event plus 30% for climate
change at critical duration this additional stormwater will be temporarily stored on the green spaces of
the development until it can be drained back into the SuDS system. To aid the storage of the above
33%AEP storm event we recommend that the proposed ground levels adjacent to the southeast

boundary of the site be raised to ¢.81.00m A.O.D. to prevent stormwater flowing onto the adjacent farm
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and direct exceedance overflows on to Gresford Road. This stormwater containment bund will be up-

to ¢.1.6m in height and will be less than the 2.1m height of the boundary fence.

Exceedance routes through the development should be developed during the detailed design phase of
the development, but in principal should be directed by land falls away from the proposed properties

and towards the proposed access roads.

Our calculations also show that there is sufficient temporary surface storage capacity within the

proposed green spaces of the development.

To inform the detailed design of the development we recommend that at least 6 no. Constant Head
borehole soakaway tests, at least 4m into the target permeable sand and gravel soils below the near
surface clay soils at a depth of circa 12m deep (dependent on the depth of the near surface clay layer
encountered at each borehole location) in tandem with long-term (over winter) groundwater level

monitoring, are undertaken by a competent and experienced ground investigation company.

Should the site recorded sand and gravel infiltration rate be different from the conservative assumed
rate used in our calculations the depth or number of soakaways can be increased/decreased to suit the

measured rates.

Rev 00 | Copyright © 2016 Curtins Consulting Ltd Page 9
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6.0 Conclusions/Recommendations

Upon review of the available site information and development proposals we have concluded that the
discharge of surface water runoff by infiltration by the use of a network of several deep soakaways
located across the proposed development site is SUDS scheme is deliverable taking account of the
lllustrative Masterplan; as long as adequate treatment and attenuation storage is provided. The
proposed SuDS system will negate the need for any surface water to be discharged into the public

sewer.

Following current best practice, the required stormwater treatment and storage can be provided by
conventional SuDS techniques arranged into treatment trains prior to discharge by the proposed
borehole soakaways. Curtins recommend that the proposed soakaways should be networked together

to provide a robust drainage system.

From consultations with Wrexham County Borough Council, for the drainage for the new roads within
the proposed development to be adopted the drainage system has been designed to meet the following

requirements:

e The private and adopted highway drainage systems will need to be kept separate.
e The adopted drainage system will have to be included within the adopted highway boundary

¢ Do notinclude pervious paving systems

We have calculated that there is sufficient storage provided within the proposed SuDS features for each
proposed sub-catchment within the development to store the 33%AEP storm event plus 30% for climate

change at critical duration.

To aid the storage of the above 33%AEP storm event we recommend that the proposed ground levels
adjacent to the southeast boundary of the site be raised to ¢.81.00m A.O.D. to prevent stormwater
flowing onto the adjacent farm and direct exceedance overflows on to Gresford Road. This stormwater
containment bund will be up-to ¢.1.6m in height and will be less than the 2.1m height of the boundary
fence.

Exceedance routes through the development should be developed during the detailed design phase of
the development, but in principal should be directed by land falls away from the proposed properties

and towards the proposed access roads.

Our calculations also show that there is sufficient temporary surface storage capacity within the

proposed green spaces of the development.

To inform the detailed design of the development we recommend that at least 6 no. Constant Head

borehole soakaway tests at least 4m into the target permeable sand and gravel soils below the near
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surface clay soils at a depth of circa 12m deep (dependent on the depth of the near surface clay layer
encountered at each borehole location) in tandem with long-term (over winter) groundwater level

monitoring, are undertaken by a competent and experienced ground investigation company.

A suitable maintenance strategy should be adopted to ensure the designed SuDS is maintained and

cleaned regularly and the routine maintenance and cleansing regime should be documented.

Therefore, if the principles set out within the previous sections of this report are
followed and developed at detailed design stage by the design engineer, the site can
be considered to be appropriate and at low risk of flooding.
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7.0 Appendices
Appendix A  Existing and Proposed drawings
Appendix B Existing Available Geotechnical Information
Appendix C  Preliminary Drainage Design Drawings
Appendix D Design Calculations

Appendix E  Correspondences with Wrexham County Borough Council
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Appendix A  Existing and Proposed drawings
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Legend
AV Air valve
BH Borehole
BOL Bollard
BT British Telecom cover
CATV Cable television cover
CL Cover level
DPC Damp proof coarsing level
Earth/ER Earthing rod
ELEC Electric cover
EP Electricity pole
Fence IIR Iron railing fence
Fence C/B Closeboard fence
Fence C/P&P Concrete post & panel fence
Fence Pa Palisade fence
Fence P/W Post and wire fence
Fence P/R Post and rail fence
Fence P/P Post and panel fence
FFL Finished floor level
F/B Flower bed
FH Fire Hydrant
G Gulley
GAS Gas cover
IC Inspection chamber
IL Invert level
INV Invert level
LP Lamp post
LT Light
MH Manhole
Nynex Telecommunications cover
OSBM Ordnance Survey Bench Mark
PTM Parking ticket machine
RE Rodding eye
RS Road sign
R/t wall Retaining wall
SBX Switch box
SP Sign post
SPS Safety playing surface
ST Stop tap
SV Service valve
TBM Temporary Bench Mark
TP Telegraph pole
TRP Trial pit
TRL Traffic light
W Water cover
WL Water level
WO Wash out
Sheet 1 of 2
SURVEY STATIONS
Name Easting Northing Height
J1 333302.554 356337.291 88.247
32 333357.012 356352.211 87.824
J2A 333385.924 356301.283 86.841
33 333412.756 356367.745 87.453
J4 333496.819 356391.533 86.385
35 333580.895 356415.177 84.976
J5A 333553.133 356322.302 85.541
36 333733.614 356457.959 83.437
DG1 333709.402 356022.807 82.511
DG1A 333819.851 356171.925 81.448
DG1B 333820.664 356268.598 82.902
DG1C 333647.449 3561665.194 83.947
DG1D 333588.401 356166.417 84.599
DG2 333657.168 356066.677 84.041
DG3 333589.827 356135.948 84.793
DG4 333481.822 356184.896 86.087
DG4A 333420.562 356223.739 86.403
DG4B 333573.069 356222.350 85.036
DG5 333360.205 356264.505 87.341
DG6 333297.719 356299.702 88.151
KEY DIMENSIONS SHOULD BE CHECKED ON SITE
BEFORE COMMENCEMENT OF ANY WORKS
NOTE
Grid and levels related to OS using GPS data
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Date Surveyor

Description of work

Meridian House
58/60 Hillside Road, Frodsham, Cheshire WA6 6AG
Tel: 01928 734473 Fax: 01928 735573
Email: mail@powerstiltman.co.uk
www.powerstiltman.co.uk

Powers Tiltman Ltd

Home Farm

Llay

Topographical Survey

Client : Michael Cunningham Architects

Surveyed By : DG/JB

Date : 17/02/14

Drawn By : DG

Drawing No : 6880/01

Checked By : PD

Amendment :

Scale

1:500




KEY

M ENN EXISTING HEDGES RETAINED

‘ EXISTING TREE RETAINED

Il W EXISTING STONE WALL RETAINED

PROPOSED GREEN SPACES (3.1 ha)

PUBLIC GREEN SPACE

NEW
ACCESS

STRUCTURAL LANDSCAPE AS PART OF THE GREEN
BUFFER TO THE STRAIGHT MILE AND GRESFORD ROAD

SPECIES RICH GRASSLAND

UNDER STOREY SHRUBS

000

% NATIVE TREES

CIRCULATION AND ACCESS

INTERNAL ROAD CORRIDOR LANDSCAPE

. . ROAD NETWORK

(5.5m WIDE CARRIAGEWAY)
I I I I SHARED SURFACE

I | BN PEDESTRIAN LINK

lllllllll PATH (informal)

PUBLIC SQUARE

6 Bl BUS/EMERGENCY ONLY

FACILITIES

* PLAY FACILITIES
< COMMERCIAL

BUS STOP

EXISTING FEATURES

@ TREES RETAINED

PLAN 08: LANDSCAPE STRATEGY

653 LLAY HOUSING

.uk

350 400 450 500

Landscape Strategy Diagram 05 25 50 75
1:1000@A1

14.543-08

Ver 03
20-06-2016


AutoCAD SHX Text
2a

AutoCAD SHX Text
2b

AutoCAD SHX Text
BCA to edit alignment to connect to parallel walk route.


B061751.001 Home Farm, ecurtins

Residential Development

Preliminary SuDS Design Philosophy

EREF, T i
e FRE -L'i-
v | o 1 [ r P
- - | B
i YL ——"

1mz mry

THE W AT

Rev 00 | Copyright & 2u 10 Luruns vonsuiung Lwa



B061751.001 Home Farm, ecurtins

Residential Development

Preliminary SuDS Design Philosophy

Regulating
brickwork

Cover slab

150mm +
Granular

backtFill

Concrete
footing

Matural base

TYPICAL MANHOLE SOAKAWAY DETAIL

Rev 00 | Copyright © 2016 Curtins Consulting Ltd



B061751.001 Home Farm, ccurtins

Residential Development

Preliminary SuDS Design Philosophy

Appendix B Existing Available Geotechnical Information

Rev 00 | Copyright © 2016 Curtins Consulting Ltd



[ (09

Water T,evel Nov/l

3

. : W LISE (A
ST RA I . Thioknau Depth Remarks.
] Wwwm//; E/}f Ins |
A o 1. 0 e g%%wﬁjw
! VA A, 6. WMTL 6. Lol S,

d 03°1. 0. Ve TN L
avel »®1. 0. "7 9 6. wg»;
farl Wﬂf% LIk G gﬁ
"and g, 0. b 25. 6 |
Aravel Sand and Marl g0, Y29 6

Sand VMg, 6. WA 36,0

0lay and Sand p30 1, 0, W? 37.0.

3and vuol. 0. V148880

3and and Olay W816. 0. 574, 0

Sand L5150, W9 0.

Jand and Gravel vl 3. 6. ©1°82, 6.

Gravel 0wy, 0. 5583 6. Bottom of Fell ?ad

-




4

SJ 35 NW g 27

one W@% 4L 0L 3%08 0. gy percalearsia - faokebly e
. w (Strong) whdod g W Pan, 6. WWW
ey Sandstons A Lt ot 2, 0. Wy g g, kel

cottled varl 0v01. 0. 415, 6. .

tray Sandstome L4 i TS s 6 T o

0
6
D
0
6
ttottled rvarl (Soft) oot 2, 0. W41, 0.
ved Marl (Soft) Aut W,’ e Y LN o, B Vyoq. 0. dup el 7o (g
6
0
0
6
.0
0.

v‘ y\

Grey Marl W gﬂd«w[“f v ;/”fx,‘é:\f% 5.

4&« - a-\
Mottled Uar‘l (%L{ m::‘; ot ‘*30
u”@’ ‘@”a?(( :T»Lu,« é?““\[ﬁiﬁ-]

ALY C\‘\4129 ' mww%mkﬁ

L NOy5g 6 cldgh bl bt LT
RES o e
CVUVRBE, 6. de gy ol oy Uiy ) ot

Cray Marl Lot e
PR LV A
%S \§1" 5(%517 0 - ”}ﬁwmw L tsenid ol bkl

Vottled Marl my. t JQ@W e 1 WWB%O ,
Ereeriia )

L Pz, o‘ffw bt fd il ey et

Light Blue %ale“%}

J..L RPJ'/ ob

g
Ty Sandstons pu i i vw\ﬂ W gee . 0 W%ffmﬁjﬁi%w

Pl s Aol

Ma an«}\ \ )/3
hark Warramt o b L HENYa 6 658, 6 - ekl b 1o L et
Light B].M Shmgaju(< oo L 9;\’%5 6. e C\\% 0. /Lw&vgm) floe bt M},M@?W&é
w*ﬁ \f%n‘rjvﬂw o
Dark Warramt . o oo A5, 0 Bgey, eiwd‘ﬁw%%%%}
J»’}V\JJ.W VLL\UA()’WK' Lk ‘M&& J_L S8 vallew Sandy MMM i
right Rlue Shale , (/. il 5. 0. MNE82. 0 With Cirhonifercis |
MLM/L-i«ﬁ T mﬂ. 4 4 y |
, | s sufosi wadd poriodf
Nark Warrant o oo ,ﬁ 7,0, ™5%e89. 0.7 Tronstone Nodules.
00 AL /ﬁg f}; o o\s 6. MWsgg g - ool v ¢ gt i

Lizht Rlus Shale [/ jL “}vi?; 6.\\%g °\607 Qi&w%g,@ﬁ*”"w%ﬁ

i
F ;A e“i{*f fils o4
NDark Warrant -/ ,&j"“}zf TR 2L 0. s Lleag o @Www%
5ot EPNRE G Uix,“ M Seors i fo_ g
Grey Sandstone % )MMW L mtff 9. 0. \831618, gﬁswmw% LS 4L
244 AN
fray Arsnaesous Shalok N "“““”% 70 .R- 59622, 0.- thw,@w

Mottled Marl fak poplod Ve SR g w623, 6. iy Pt /m# 0
" :
Reddish Grey Sandatone ﬁi”u i ‘!l Wi Wiﬁﬁ;ﬁﬁ

8 e R it /"’ Wk a . {Wﬁ

Hilad Mar] Adetpts = h ant 2 14, 6. W% D7565:»3 0. Including 9' Yand-

g oniimpi ! ? : bl stone Parting.
Rod Marl mo Lo kaes T el iy 48, 0, 701, 0. &&tlgﬁ in Pdtchai( .
| £ A PRSI o SO i
Pad uipaoaou. qandaton. w135 0,0 736. 0 Blye Sandston Ranch 2
) Lo g *ﬁ/g: imxtv4é' /; }Vﬁ/f&" [N ‘i‘(r‘/ﬂ/ ( Lasd Mﬂm%g z;ﬁ‘

oarse Micaoeeu Ped Sandst en 27. 0, uLs £3. 0;“““'“ A IR e ,”‘5
” Samarc M?zw mdj‘%

Booame el tiay Hytuf#{ "’IM
~

Mottled Marl «mz; «3 w@ 0. W h1B06, 0t st [ g ity ]
CM%“ 4?&; Twpl« o e W%n 0 Woigyy. M&wf’ Muuj

-~

Rl 0-
ue M ﬁ%w, iw»b‘,\(t«é\" rLi&M\vM ‘WMJ%WMN
Red % Blus Ma vol 3. 6. 150 :: Bade . cF LT
Stronai . Mﬁ/// 4337, 0. 58 Small w;rmnt inter
ﬂiw O L bedded.
%d M%;@u,;wml

MT M ol bt Aple




’, ?";» ! J 35 N a
(3) :

i -
el

P g ’
Dark Shale dek i . 02,6, WWaahy 0. dark bkl lonle, macck ke,
24 ohes. .
Dark Warrant 4o Reetét, Fhobe 4356, 0. 15'*"3\335 0. do | kuobbl) ¥ brotees
Blue Shale Aol A i oo man V4. 0. W8UB40, 0, 2 blowipan msstivn ok Aol M
!M{, SO ~J P 4 . Boring ceased. Contnaline
; L meﬁoq /”Mz%
e Mo heceinbuds bho Hos e omm../sMM Croibeon, wll N1 By wus

; \ 1'-"‘ £
Tabliskad, ( fely i) o forst Dok Wrow ) © gt BT MWW AR,
w o1 ut 2sift- r&u»mmf%wdtaw Loime G M?M

oo tlolid A wlirnads  fr e




¢ o WELSH NATIONAL WATER  DEVETOPVENT UTHORI'DY
®  vEevcoww RIVER nmm:' /é

DnTAzLEm mzaocmomamm RECORD smzzm mmmnm, srm m;com)

ol _b‘l WA 0‘0“1 N

' M-ﬂy, P«‘Awm | ' .

 EXACT SITE Kvowy "ms/m :

HEIGHT 4.0.D, ... .7;'@. eeos METRES ﬁswmmn FROM AP

i . i i

L& yms/ IL0CAITON OF 106

.f‘r-‘“'w},mm OF 106 Sk aa€s’  lack

WA‘I’ER IEVEL IN'FORM JI?ION

ABSTRAGTION ms/mo/occasmmxm/wr mow/smmm

. ‘ /HOUR o /m:y -

 POEDG mST

 LOCATION OF DATA

iWﬂTER LQVELS RECORDEQ N@ﬁE”ESOLATED READINGS/MONTHLY/AUTQ@RAPHIC
f LOCATxQN,QE?REc0RDS   " : ' : i

”w;ﬁAcéﬁsgit; P

1 © All rights are reserved by the copyright proprietors. [SJ35NW BJ 9 .]



LM. 0

‘panasuone FOUR -

W e

A TR T

© All rights are reserved by the copyright proprietors.

(01 B
20T 59
5he  (108/218.E./1). lloy: ILlay Moin colhery, No. 1 Shaf’c. Mineral. e
shefts - : Station
" Ref' VWirexham Mem., 1928, p.110.  Surface 313 0.D.  Shaft 2, 715. | 70,000 g, p,d, PUEoce
is pumped from a sump between the shafts at this colliery at a d:ep’ch of 700 £t, [ReWeLe ¢
-+ Used for boilers, '
{ . ‘ . Dr:
‘ Reddish grey stony clay ... 33 31;% P.I
Drif't Sand & gravel with clay ... 50z 85-?- €0
179% Send & gravel 3 119z Surface
Red mottled clay e 60 - 1797 . Suction
| Hard grey stone bind  ee. 2y, 203% S
) Hard grey fissured sandstone 125 216 grﬁ
U.CoM. Shale with flreclay & thin : o
(Brbistock Beds) | coal vee W% 2574 é
g : 61
. 276% Fine grey & shely sandstone 2 281% Shotwin
Red & brown marl & grey , 5 ﬁ
bind see 174? '10-552.‘ 3’000 g
. i
Shele, fireclay & thin 3 §
g coals 'Y 218% 67 t
Uzg'M&’ 4114 Grey oalcareous sandstone 22~§— 692% ? Dr
3 38 T Mexrl & grey shale 85z 782% &
275 Shale, fireclay & thin Lo
coals with many bands of i ‘
Tine sandstone cee 1495 932 : €2
Shale, marl, fireclay & ?urf’a.ce
coels saa 683 1 615 }
M’?'%&éz) Cefn sondstone ves 57% 1 67&; L gr
’ Shales with fireclay & \ ; .
coals: ses 1,025 2,715 63
55. __(108/218,8./2)s  Llay: One Mawr, 44O yds. N,N,W. of Cne Mawr Parm. JOFE2ce
Surface 04200 0.D. Shaft [he Bore 75=153e  R.Welw hs (Frnnoo:.s D
Oementation Cos, 1914). _ LI
25~k Strong cloy , ves 1 1.
Drift Sand & gravel with some '
153 clay voo 87-%— 1013 ;
Red & grey clay L ees 51z 153 |
669321 12 6932~1

[SI35NW BJ 9 ]



(*11982) W+.30870/0870 10,000 9/30 A& E.W.Ltd. Gp.685

Name and Number of Shaft or Bore gaven—byu-&eelogual-Sumey

S8 3% Nw/?
N 20 T N — P I N -y \__Cg_.._.
(o Mpwr ~ Uogds Wi, b Qe "Naws fam. 1o 191«
/
Sroroaiear |0 e, f-%gh . DE N 2 I —

o iy

f"f’n( , -\zou,ea 3 ot Gobeon. 5. Lot

R owoh ; REAA Y S

[ = PN Sy -] 3 “\a )
o Twsy] mel o 258 ool o

| -

b]

. Fiririaih

\- 5L
-G\
DS
'S\'-:-.,...j A s . 1380 i L : - - T

' v b\ N

L]
r.)
£
hod
e
i
Y]
'

C..ﬁ-q.r ...... :3..*..\4.‘.2

...... ngmemjﬂammC&

AT LN
o~
F
a
-t
1]
&

1
7
10
th
'S

S i ' \- b3 -8 W aal=
§v—n\u.‘¢ b.\% S 30-4 =R
oY R Gy T 2 Bl B LS d S
¥ ) " St Pt S rom.. 5 o5 .., .0 1_';\ &.|. T ‘ESLL WFo | T
__________ SRR TS g TS ias -
HMJmtﬁmﬂn 28 2lm WS mel -
el G raap.. Sy L9571 R Lt\;bl LS |
’ S : /R VB S 55 3o SRES A

s T Bttt T 5 Y — ). S A

X W”Jﬁn

£ ) T T
. , N . e . . PR WA
‘ y ) . B A . . K [ I

© All rights are reserved by the copyright proprietors. [SJ35NW BJ 9 ]



"
SI3SNW43) 33425652  Northof Llay | Ao. ‘of

U |

Surface level (+86.4m) + 284 ft
Water not struck
Shell and auger 8-in (203 mm) diameter

Block A

Overburden 8.8 m
Mineral 16.2m+

March 1977
LOG
Geological classification Lithology Thickness Depth
m m
Soil, dark brown and clayey 0.3 0.3
Boulder Clay Clay, red-brown to grey, stiff and stony with sand lenses. Contains 8.5 8.8
subangular to rounded clasts of quartzite, sandstone, igneous material,
siltstone, quartz and coal. Sand horizons between 2.8 m and 3.4 m, and
between 74 m and 7.9m
Glacial Sand and Gravel a Pebbly sand 4.0 12.8
Gravel: fine with some coarse, quartzite with some volcanics,
limestone, quartz, siltstone, chert and sandstone
Sand: medium with fine and coarse, subangular
b Sand: fine with medium, well sorted, subangular with coal. Fines with 122+ 250
depth
GRADING
Mean for deposit Depth below
percentages surface (m) percentages
Fines Sand  Gravel Fines Sand Gravel
1% +%-4 +31 +1-4  +4-16 +16-64 +64
2 3 83 14 88-9.8 3 2 4 2 13 4 0
9.8-10.8 4 9 56 23 6 2 0
10.8-12.8 3 18 48 15 14 2 0
Mean 3 14 50 19 11 3 0
b 7 93 0 12.8-13.8 3 59 38 0 0 0 0
13.8-14.8 3 59 38 0 0 0 0
14.8-15.8 5 63 32 0 0 0 0
15.8-17.8 9 81 10 0 0 0 0
17.8-21.0 7 83 10 0 0 0 0
21.0-250 8 76 16 0 0 0 0
Mean 7 75 18 0 0 0 0
a+b 6 90 4 Mean 6 60 26 4 3 1 0
COMPOSITION
Depth below  Percentages by weight in + 8 mm fraction
surface (m)
Other Chert,
Quartz Quartzite Sandstone Limestone scdiments Igneous flint
F 8.8-12.8 4 64 1 11 2 14 4
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1GS 1159 1500 10/74 Institute of Geological Sciences Sheet I “of Z
Borehole Reg No: $3 3s ww 8 43 Clafssifica(tlion Thickness Nature
Temp borehole No: t o glout m
Nat Grid Ref: Sy 3345  sés2 Vet goRpen) §& St o,
Locality: Llay L+ SAND
Surface level: m 0.D.( ft 0.D.) GLaciac S

Drilled by: Shata Saeweys U4,
Drill type: SL;(,(.‘

Hole diameter:

Depth(s) bailed:

Date started: t/‘sl‘h

Date finished: 3f3{¥3

Recorded by: Qe Rd

Remarks

¥ Groundwater depth
first encountered
aW¥W Morning water level

PV Evening water level

e. Explanation

W

Casing depth

Water sample

Borehole depth

l} U, sample; solid ornament
¥4 shows fraction recovered
® Spot disturbed sample
Bulk sample
sPkT. Standard Penetration Test

Geological o ., | Drilling
Classification Description of Strata Bampling Pample Nos| £ €}and Casing
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S e

: SJ 35 NW 4 3413 5599 East of Llay \um 108 Block A

Surface fevel (+79.2m) + 2601t Overburden 2.8 m

Water not struck Mineral 6.3 m

Shell and auger 8-in (203 mm) diameter Waste 1.1m

February 1977 Mineral 148 m+

LOG

Geological classification Lithology Thickness Depth

m m
Soil, dark brown and clayey 0.5 05
Clay, dark brown and sandy, very stiff at the top becoming softer and 2.3 2.8
laminated in the lower half
Glacial Sand and Gravel a Gravel 6.3 9.1

Gravel: coarse and fine with some cobbles, subangular to subrounded
quartzite with volcanics, limestone, and some quartz sandstone,
chert and other sediments

Sand: medium with coarse and some fine, subangular to subrounded,
contains coal

Clay, red-brown, stony 11 10.2
b ‘Clayey’ sand, gravelly at the top fining downwards becoming clayey at 14.8 + 250
the base

Gravel: fine and coarse, subrounded pebbles of quartzite and
limestone with some volcanics, quartz, sandstone, other sediments
and chert

Sand: fine with medium and some coarse, subrounded, light brown,
becomes finer with depth

GRADING
Mean for deposit Depth below
percentages surface (m) percentages
Fines Sand  Gravel Fines Sand Gravel
—1s +it 431 414 +4-16 +16-64 +64
a 1 S0 49 2.8-4.0 2 5 20 11 17 35 10
4.0-50 0 2 4 8 30 49 7
P 5.0-70 1 5 31 15 19 29 0
7.0-80 1 6 39 15 14 25 0
8.0-9.1 2 7 61 17 8 5 0
Mean 1 5 31 14 17 29 3
b 17 80 3 10.2-11.2 21 47 27 2 2 1 0
11.2-12.2 25 32 17 4 3 19 0
12.2-13.2 5 23 64 3 4 1 0
13.2-14.2 5 19 n 3 2 0 0
14.2-15.2 2 18 7 3 3 3 0
15.2-16.2 8 32 53 4 2 1 0
16.2-17.2 9 51 38 2 0 0 0
17.2-18.2 8 76 15 1 0 0 0
18.2-19.2 10 1 19 0 0 0 0
19.2-21.5 22 71 4 1 0 2 0
21.5-250 29 67 4 0 0 0 0
Mean 17 51 27 2 1 2 0
at+b 12 n 17 Mean 12 37 28 6 6 10 1
COMPOSITION

Depth below  Percentages by weight in +8 mm fraction

f:
surtace (m) Other Chert,
Quartz Quartzite Sandstone Limestone sediments Igneous flint

a 2.8-40 2 48 3 14 12 21 Trace
4.0-50 3 51 3 23 3 16 1
5.0-7.0 4 61 3 22 3 7 Trace
7.0-8.0 10 1 3 9 4 2 1
8.0-9.0 1 43 24 5 3 19 5

b 11.2-122 1 19 15 58 3 4 —
12.2-16.2 3 56 9 20 2 9 1

A
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1GS 1159 1500 10/74 Institute of Geological Sciences Sheet , “of 5
Borehole Reg No: S¥ IS Nw . Mh 4R Classification  |Thickness Nature
a— of ground m
Temp borehole No: pa| o
Nat Grid Ref: $3 3413 5594 OueRBo L OBN L8 S Sad f o
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Kane Design 13 August 2015

SOAKAWAY RESULTS AND CALCULATIONS FOR
PROPOSED DEVELOPMENT at HOME FARM, LLAY, WREXHAM LL12 ONW

1.0  Introduction

1.1 Soakaway tests were requested by Mike Cunningham Architects at the location
of the proposed residential development and undertaken by Kane Design / Alan
Kane on 13 August 2015.
This site is Greenfield farming land, approximately 450m in length, and 535m at
the northern boundary on Straight Mile Road, tapering to 230m on the southern
boundary.
Site levels range from 88m - 79.5m, falling from the north-west to south / south-
east.
The overall grade is about 1 in 84, but large tracts are relatively flat.

1.2 Weather on the test day was warm and dry

1.3 Test pits were partially filled with water and the time taken to empty recorded.
In accordance with BRE 365, the time to empty from 75% to 25% was computed,
and from this a soil infiltration rate was calculated.

1.4 This was compared with the BRE 365 criteria for the acceptance of soakaways,
namely:
e The effective pit depth (depth beneath incoming pipework) must be able to
contain a worst-in-30 year storm, all storm durations up to 6 hours.
e The pit must half-empty within 24 hours.

2.0 Limitations:

Seven tests were undertaken, with each test pit filled once, and readings recorded. These
tests give an overview of the ability of the site to soak. All measurements are
approximate.

These test results do not remove the need for a site investigation. Comments on the trial
pit composition are visual from site, and there is no detailed analysis.

For detailed design, the Highway Authority are likely to ask for tests in proposed roads at

intervals of about 50m. They may want to be present for these tests. The full BRE 365
testing criteria is for each test to be repeated three times.

1|Page 1266-SWA
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SOAKAWAY RESULTS AND CALCULATIONS FOR
PROPOSED DEVELOPMENT at HOME FARM, LLAY, WREXHAM LL12 ONW

3.0 Results.

None of the tests produced results capable of meeting BRE 365 standards. It will not half-
empty within 24 hours

Tests 1,2, and 7 showed zero movement during the duration of measurement.

Tests 3, 4, and 5 showed very slight movement but nowhere hear the standard.

Even this slight movement tended to peter out, and could possibly be put down to initial
impact of the water from the bowser.

Test Pit 6 encountered a land drain, as indicated in the photo. Water drained to the invert
level of this drain, which appeared to be fully functioning, but then no further infiltration
took place. The routes, extent and effectiveness of this or any other land drains are not
known.

The possibility had been considered that there might be some infiltration in areas known
to contain some sand, but this did not transpire. Clay / silt / loam was present at depth
and none of the seven infiltration tests even came close to being successful.

Note the presence of a manhole adjacent to test pit 5, and included in the photographs.

This was dry and possibly damaged, and is assumed to be some sort of land drain
collector. However, it was not taking any of the flow into test pit 6.

4.0 Comments from the land owner.

There is an unlocated 150mm drain from the existing farm, crossing through the centre of
the site in a west-east direction.

There is also a foul sewer from the farm draining north along Gresford Road, but not
impinging on the actual site.

There has been flooding into the low south-east of the site in the past, from Gresford
Road. Apparently a localised land drainage system was installed to cater for this.

The above information is unconfirmed.

5.0 Summary

None of the seven test pits worked to BRE 365 standards.

On the basis of this, the soakaways tested will not work for this site.

There remains the possibility that deeper soakaways will encounter more receptive
conditions, and acceptable infiltration rates.

The alternative is to take an agreed discharge to the Welsh Water public sewer network.
The standard design is to match the permissible discharge to current green-field run-off,
and attenuate / store the remainder on site by oversize pipes and / or a storage pond.

2|Page 1266-SWA
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PROPOSED DEVELOPMENT: 365 HOUSES at HOME FARM, LLAY, WREXHAM, LL12 ONW[J

KANE DESIGN

SOAKAWAY RESULTS

13 August 2015

JOB NUMBER: 1266
CLIENT Mersey Design Group
AK PAGE 1/7

For locations see drawing 1266-100

SOAKAWAY REFERENCE : TEST PIT 1
Test details
];(E;PTH Date Thur 13 August 2015
WATER(m Weather: Hot sunny
TIME ) DEPTH OF WATER IN PIT( mm)
START 10.00am 1.10 1550 PIT SIZE (m)
10.26am 1.10 1550 Length 2.9
11.21am 1.10 1550 Width 1.2
12.03pm 1.10 1550 Average Depth  2.65
12.53pm 1.10 1550
14.32pm 1.10 1550 PIT AREA (m 3.48
END  15.32pm 1.10 1550 Visual Site Inspection: 0-400mm Topsoil
Approx depths. 400-bottom  Clay
Slight foul smell. Cracked land drain visible
ACTUAL [INTERPOLATED
CALCULATED: TIME (mins) TIME DEPTH (mm)
TOTAL TIME 332 minutes V25 25%
V75 75%
TIME TO FALL FROM 75% to 25% ( mins) |0
CALCULATION:
INFILTRATION RATE = f = V = Effective Storage Volume between 75% and 25% full
T= Time taken to drain above X AP
where AP = 50% internal surface area, including base:
= 14.35 m2
CALCULATED
FROM ABOVE V (V75-V25) CALCULATED
SOAKAWAY PIT AREA Depth 25% Depth 75% xPITAREA T AP f (Infiltration rate)
m2 mm mm m3 minutes m2
1 3.48 0.00 0.00 0.000 0.00 14.35 |:|m3/second

SOAKAWAY DID NOT DRAIN




PROPOSED DEVELOPMENT: 365 HOUSES at HOME FARM, LLAY, WREXHAM, LL12 ONW[J

KANE DESIGN
SOAKAWAY RESULTS

13 August 2015

JOB NUMBER: 1266
CLIENT Mersey Design Group
AK PAGE 2/7

For locations see drawing 1266-100

SOAKAWAY REFERENCE : TEST PIT 2
Test details
];(E;PTH Date Thur 13 August 2015
WATER(m Weather: Hot sunny
TIME ) DEPTH OF WATER IN PIT( mm)
START 10.12am 0.90 1600 PIT SIZE (m)
10.40am 0.90 1600 Length 2.3
11.26am 0.90 1600 Width 1.2
12.06pm 0.90 1600 Average Depth  2.50
12.58pm 0.90 1600
14.37pm 0.90 1600 PIT AREA (m 2.76
END  15.37pm 0.90 1600 Visual Site Inspection: 0-600mm Topsoil
Approx depths. 600-bottom  Sand/silt/clay
(Loam)
ACTUAL [INTERPOLATED
CALCULATED: TIME (mins)| TIME  |DEPTH (mm)
TOTAL TIME 325 minutes V25 25%
V75 75%
TIME TO FALL FROM 75% to 25% ( mins) |0
CALCULATION:
INFILTRATION RATE = f = V = Effective Storage Volume between 75% and 25% full
T= Time taken to drain above X AP
where AP = 50% internal surface area, including base:
= 11.51 m2
CALCULATED
FROM ABOVE V (V75-V25) CALCULATED
SOAKAWAY PIT AREA Depth 25% Depth 75% x PIT AREA T AP f (Infiltration rate)
m2 mm mm m3 minutes m2
1 2.76 0.00 0.00 0.000 0.00 11.51 [ mdsecond

SOAKAWAY DID NOT DRAIN
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For locations see drawing 1266-100

SOAKAWAY REFERENCE : TEST PIT 3
Test details
TO Date Thur 13 August 2015
WATER(m Weather: Hot sunny
TIME ) DEPTH OF WATER IN PIT( mm)
START 10.50am 0.90 1750 PIT SIZE (m)
11.27am 0.96 1690 Length 2.5
12.10am 0.98 1670 Width 1.2
13.01pm 0.98 1670 Average Depth  2.65
14.45am 0.98 1670
END  15.39pm 0.98 1670 PIT AREA (m 3.00
Visual Site Inspection: 0-300mm Topsoil
Approx depths. 300-bottom  Sand becoming silt
ACTUAL [INTERPOLATED
CALCULATED: TIME (mins) TIME DEPTH (mm)
TOTAL TIME 289 minutes V25 25% 72.25 12.02pm 0.98
V75 75% 216.75 14.27pm 0.98
TIME TO FALL FROM 75% to 25% ( mins) |144.5 0.00
CALCULATION:
INFILTRATION RATE = f = V = Effective Storage Volume between 75% and 25% full
T= Time taken to drain above X AP
where AP = 50% internal surface area, including base:
= 12.81 m2
CALCULATED
FROM ABOVE V (V75-V25) CALCULATED
SOAKAWAY PIT AREA Depth 25% Depth 75% x PIT AREA T AP f (Infiltration rate)
m2 mm mm m3 minutes m2
1 3.00 0.98 0.98 0.000 144.50 12.81 [ mdsecond

SOAKAWAY DID NOT DRAIN
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For locations see drawing 1266-100
SOAKAWAY REFERENCE : TEST PIT 4
Test details
TO Date Thur 13 August 2015
WATER(m Weather: Hot sunny
TIME ) DEPTH OF WATER IN PIT( mm)
START 11.05am 0.90 1850 PIT SIZE (m)
11.15am 1.20 1550 Length 2.7
11.32am 1.20 1550 Width 1.2
12.14pm 1.20 1550 Average Depth  2.75
13.05pm 1.20 1550
14.53pm 1.25 1500 PIT AREA (m 3.18
END  15.43pm 1.13 1620 Collapse in? Visual Site Inspection: 0-600mm Grey clay
Approx depths. 600-bottom  Dense Clay
1.16
158
0.0394304 ACTUAL [INTERPOLATED
CALCULATED: TIME (mins) TIME DEPTH (mm)
TOTAL TIME 278 minutes V25 25% 69.5 12.25pm 1.20
V75 75% 208.5 14.34pm 1.23
End result used
TIME TO FALL FROM 75% to 25% ( mins) |[139 0.03
CALCULATION:
INFILTRATION RATE = f = V = Effective Storage Volume between 75% and 25% full
T= Time taken to drain above X AP
where AP = 50% internal surface area, including base:
= 13.77 m2
CALCULATED
FROM ABOVE V (V75-V25) CALCULATED
SOAKAWAY PIT AREA Depth 25% Depth 75% x PIT AREA T AP f (Infiltration rate)
m2 mm mm m3 minutes m2
1 3.18 1.20 123 -0.00010 139.00 13.77 [831E-10_ |m3/second

SOAKAWAY DID NOT DRAIN
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TIME
START 11.38am
12.16pm
13.07pm
END  15.47pm

For locations see drawing 1266-100

SOAKAWAY REFERENCE : TEST PIT 5

TO

WATER(m

) DEPTH OF WATER IN PIT( mm)
0.50 2500 PIT SIZE
0.60 2050 Length
0.60 2050 Width

0.63 2020 Average Depth

Test details
Date Thur 13 August 2015
Weather: Hot sunny

(m)
2.9
1.2
3.00

PIT AREA (m 3.48

Visual Site Inspection: 0-500mm Topsoil
Approx depths. 500-bottom  Black Clay / Mud
Foul smell
ACTUAL [INTERPOLATED
CALCULATED: TIME (mins) TIME DEPTH (mm)
TOTAL TIME 249 minutes V25 25% 62.25 12.41pm 0.60
V75 75% 186.75 14.45pm 0.61
TIME TO FALL FROM 75% to 25% ( mins) |124.5 0.01
CALCULATION:
INFILTRATION RATE = f = V = Effective Storage Volume between 75% and 25% full
T= Time taken to drain above X AP
where AP = 50% internal surface area, including base:
= 15.78 m2
CALCULATED
FROM ABOVE V (V75-V25) CALCULATED
SOAKAWAY PIT AREA Depth 25% Depth 75% x PIT AREA T AP f (Infiltration rate)
m2 mm mm m3 minutes m2
1 3.48 0.60 0.61 -0.00003 124.50 15.78 -2.95E-10  Jm3/second

SOAKAWAY DID NOT DRAIN
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For locations see drawing 1266-100

SOAKAWAY REFERENCE : TEST PIT 6
Test details
TO Date Thur 13 August 2015
WATER(m Weather: Hot sunny
TIME ) DEPTH OF WATER IN PIT( mm)
START 15.00pm 0.48 2220 PIT SIZE (m)
15.15pm 0.80 1900 Length 2.9
15.51pm 0.80 1900 Width 1.2
Average Depth 2.70
Water falling to land drain depth (800mm)
Then flowing away PIT AREA (m 3.48
Visual Site Inspection: 0-300mm Topsoil
Approx depths. 300-bottom  Clay
Several land drains ( see photo)
ACTUAL [INTERPOLATED
CALCULATED: TIME (mins) TIME DEPTH (mm)
TOTAL TIME minutes V25 25%
V75 75%
TIME TO FALL FROM 75% to 25% ( mins) [0
CALCULATION:
INFILTRATION RATE = f = V = Effective Storage Volume between 75% and 25% full
T= Time taken to drain above X AP
where AP = 50% internal surface area, including base:
= 14.55 m2
CALCULATED
FROM ABOVE V (V75-V25) CALCULATED
SOAKAWAY PIT AREA Depth 25% Depth 75% x PIT AREA T AP f (Infiltration rate)
m2 mm mm m3 minutes m2
1 3.48 0.00 0.00 0.000 0.00 14.55 [ mdsecond

SOAKAWAY DID NOT DRAIN
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For locations see drawing 1266-100

SOAKAWAY REFERENCE : TEST PIT 7
Test details
TO Date Thur 13 August 2015
WATER(m Weather: Hot sunny
TIME ) DEPTH OF WATER IN PIT( mm)
START 12.44pm 0.68 1820 PIT SIZE (m)
END  16.03pm 0.68 1820 Length 2.5
Width 1.2
Average Depth  2.50
PIT AREA (m 2.94
Visual Site Inspection: 0-300mm Topsoil
Approx depths. 300-bottom  Dry clay, then wet
ACTUAL |INTERPOLATED
CALCULATED: TIME (mins) TIME DEPTH (mm)
TOTAL TIME 199 minutes V25 25%
V75 75%
TIME TO FALL FROM 75% to 25% ( mins) [0
CALCULATION:
INFILTRATION RATE = f = V = Effective Storage Volume between 75% and 25% full
T= Time taken to drain above X AP
where AP = 50% internal surface area, including base:
= 12.07 m2
CALCULATED
FROM ABOVE V (V75-V25) CALCULATED
SOAKAWAY PIT AREA Depth 25% Depth 75% x PIT AREA T AP f (Infiltration rate)
m2 mm mm m3 minutes m2
1 2.94 0.00 0.00 0.000 0.00 12.07 [ mdsecond

SOAKAWAY DID NOT DRAIN
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NOTES:

General Notes

1.1.  This drawing is to be read in conjunction with all relevant Architects' and Engineers' drawings
and specifications. All materials and workmanship are to comply with the Contract Specifications,
National / EU Codes of Practice as well as Local Authority requirements where applicable.

1.2.  Please do not scale this drawing. All dimensions are in millimetres unless noted otherwise. Al
details and dimensions, particularly those relating to existing structure, are to be checked or verified
onsite by the Contractor / Subcontractor prior to commencement of construction / fabrication. Any
discrepancies are to be reported to the Engineer and / or Architect.

1.3.  Forfinal setting out information such as grid line to wall alignment please refer to the
Architects' drawings.

1.4.  Routing of all mechanical and electrical services should be as defined by the M&E Engineer
and Architect. All horizontal and vertical penetrations / openings in new and existing structure must b
agreed with the Structural Engineer before construction.

1.5.  The contractor must not undermine or compromise the integrity of any existing substructure ¢
superstructure. The Contractor is responsible for all temporary works design (unless noted otherwise
but should consult the Structural Engineer with any sequence or overall building stability queries.

Drainage Notes:

D.1. Prior to commencement of the works the contractor shall:

a) Confirm the location and level of the proposed drainage outfalls and report any
discrepancies to the engineer.

b) Carry out an internal survey of the outfall chambers and provide detailed
dimensioned sketches of each for the engineers consideration.

2. No deviation from the details shown on this drawing shall be allowed unless priot
written consent has been obtained.All drainage is to be in accordance with BN EN
752-4 - code of practice for building drainage.

D.1. Cover levels shown are approximate and shall be adjusted on site by the
contractor to suit final levels. the contractor shall provide written confirmation of the
finished cover and invert levels of all manholes.

D.2. Manhole and rodding eye covers and frames shall comply with the relevant
provisions of BS EN124 Part 1.

D.3. At the conclusion of the works, the contractor shall provide a marked up
drawing to record any as built variations not shown on the drawings.

D.4. RWP's to feed into a trapped back inlet gully when discharging into a combine
system.
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O curtins

Project Number: B061751.000
Project Name: Home Farm Housing Devlopement, Llay.
Elemant 30yr Storm

Storage Volumes Provided

Sub-Catchment Required Storage Actual Storage Tank Tank/Conduit Dimensions
Description Per Sub-Catchment | Per Sub-Catchment Ref. Length Width Depth Void Raito Slope
(cu.m) (cu.m) (m) (m) (m) % Factor
(ltems in Italics = Areas) or No bays

West Corner Green 24.30 24.84 PP1 69.000 3.000 0.400 30% 1.000
NW Green Buffer 21.20 11.88 PPD 5.500 3.000 0.300 30% 8.000
NW Green Space 78.60 37.13 PPD 5.500 3.000 0.300 30% 25.000
49.50 PP2 100.000 5.500 0.300 30% 1.000
NE Green Buffer 21.20 22.28 PPD 5.500 3.000 0.300 30% 15.000
NE Green Space 78.60 13.37 PPD 5.500 3.000 0.300 30% 9.000
62.70 PP3 76.000 5.500 0.500 30% 1.000
NE Cul-De-Sac 64.50 28.22 PPD 5.500 3.000 0.300 30% 19.000
37.13 PP4 45.000 5.500 0.500 30% 1.000
W Shared Space 31.80 17.82 PPD 5.500 3.000 0.300 30% 12.000
22.28 PP5 45.000 5.500 0.300 30% 1.000
Verge N of Home Farm 15.90 12.38 PPD 5.500 3.000 0.500 30% 5.000
Green Space N of Home Farm 15.30 14.85 PPD 5.500 3.000 0.500 30% 6.000
Shared Space E of Home Farm 78.60 22.28 PPD 5.500 3.000 0.300 30% 15.000
54.72 PP6 76.000 6.000 0.400 30% 1.000
N Shared Space 58.80 13.37 PPD 5.500 3.000 0.300 30% 9.000
48.60 PP7 108.000 5.000 0.300 30% 1.000
E Cul-De-Sac 82.20 19.80 PPD 5.500 3.000 0.400 30% 10.000
61.05 PP8 74.000 5.500 0.500 30% 1.000
E Dead End 23.20 743 PPD 5.500 3.000 0.300 30% 5.000
18.32 PP8 37.000 5.500 0.300 30% 1.000
Village Green Central Catchmen 291.90 87.62 PD 5.500 3.000 0.300 30% 59.000
213.00 CPond  426.000 1.000 0.500 100% 1.000
West Enterance Verge 16.90 5.94 PD 5.500 3.000 0.300 30% 4.000
10.20 SS 25.500 1.000 0.400 100% 1.000
SW Green Space 52.50 13.37 PPD 5.500 3.000 0.300 30% 9.000
49.50 PP9 100.000 5.500 0.300 30% 1.000
SW Shared Space 28.10 10.40 PPD 5.500 3.000 0.300 30% 7.000
26.73 PP10 54.000 5.500 0.300 30% 1.000
SW Shared Space 121.20 25.25 PPD 5.500 3.000 0.300 30% 17.000
46.17 PP11 57.000 9.000 0.300 30% 1.000
52.50 SWPond  350.000 1.000 0.150 100% 1.000
SE Cul-De-Sac 25.20 8.91 PPD 5.500 3.000 0.300 30% 6.000
25.92 PP12 32.000 9.000 0.300 30% 1.000
SE Dead End 25.60 4.46 PPD 5.500 3.000 0.300 30% 3.000
31.59 PP13 39.000 9.000 0.300 30% 1.000
SW Pond 36.20 23.76 PPD 5.500 3.000 0.300 30% 16.000
17.50 SWPond  350.000 1.000 0.050 100% 1.000

Totals 1191.80 1252.69

Note Required Storage Per Sub-catchment from Micro drinage



Curtins Consulting Ltd Page 1

Date 21/10/2016 16:30 Designed by pennington_p

File E Cul-de-Sac-2BHS.srcx Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 1465 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (I/s) (m?)
15 min Summer 82.610 24.010 0.3 13.2 FLOOD
30 min Summer 82.615 24.015 0.3 17.7 FLOOD
60 min Summer 82.620 24.020 0.3 22,5 FLOOD
120 min Summer 82.625 24.025 0.3 27.5 FLOOD
180 min Summer 82.627 24.027 0.3 30.3 FLOOD
240 min Summer 82.629 24.029 0.3 32.2 FLOOD
360 min Summer 82.632 24.032 0.3 34.6 FLOOD
480 min Summer 82.633 24.033 0.3 36.0 FLOOD
600 min Summer 82.634 24.034 0.3 36.8 FLOOD
720 min Summer 82.634 24.034 0.3 37.3 FLOOD
960 min Summer 82.634 24.034 0.3 37.5 FLOOD
1440 min Summer 82.633 24.033 0.3 36.4 FLOOD
2160 min Summer 82.632 24.032 0.3 34.9 FLOOD
2880 min Summer 82.631 24.031 0.3 33.6 FLOOD
4320 min Summer 82.628 24.028 0.3 30.9 FLOOD
5760 min Summer 82.625 24.025 0.3 28.0 FLOOD
7200 min Summer 82.622 24.022 0.3 25.2 FLOOD
8640 min Summer 82.619 24.019 0.3 22.4 FLOOD
10080 min Summer 82.617 24.017 0.3 19.8 FLOOD
15 min Winter 82.612 24.012 0.3 14.9 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 10.3 26
30 min Summer 55.879 14.7 41
60 min Summer  35.949 195 70
120 min Summer 22.481 24.5 130
180 min Summer 16.899 27.4 188
240 min Summer 13.734 29.2 248
360 min Summer 10.201 31.6 366
480 min Summer 8.260 33.0 486
600 min Summer 7.008 33.8 604
720 min Summer 6.125 34.3 724
960 min Summer 4,949 34.5 962
1440 min Summer 3.659 334 1266
2160 min Summer 2.701 32.0 1648
2880 min Summer 2.176 30.6 2044
4320 min Summer 1.602 27.9 2860
5760 min Summer 1.288 25.0 3688
7200 min Summer 1.088 22.2 4472
8640 min Summer 0.947 194 5272
10080 min Summer 0.843 16.8 6048
15 min Winter  83.344 11.9 26

©1982-2016 XP Solutions
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Date 21/10/2016 16:30 Designed by pennington_p

File E Cul-de-Sac-2BHS.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 82.617 24.017 0.3 19.9 FLOOD
60 min Winter 82.622 24.022 0.3 25.3 FLOOD
120 min Winter 82.628 24.028 0.3 31.1 FLOOD
180 min Winter 82.631 24.031 0.3 34.4 FLOOD
240 min Winter 82.634 24.034 0.3 36.6 FLOOD
360 min Winter 82.637 24.037 0.3 39.5 FLOOD
480 min Winter 82.638 24.038 0.3 41.4 FLOOD
600 min Winter 82.640 24.040 0.3 42.6 FLOOD
720 min Winter 82.640 24.040 0.3 43.4 FLOOD
960 min Winter 82.641 24.041 0.3 44.1 FLOOD
1440 min Winter 82.641 24.041 0.3 43.8 FLOOD
2160 min Winter 82.638 24.038 0.3 41.3 FLOOD
2880 min Winter 82.637 24.037 0.3 39.5 FLOOD
4320 min Winter 82.632 24.032 0.3 35.3 FLOOD
5760 min Winter 82.628 24.028 0.3 30.7 FLOOD
7200 min Winter 82.623 24.023 0.3 26.2 FLOOD
8640 min Winter 82.619 24.019 0.3 21.9 FLOOD
10080 min Winter 82.615 24.015 0.3 17.9 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 16.9 41

60 min Winter  35.949 22.3 70

120 min Winter  22.481 28.1 128

180 min Winter 16.899 314 186

240 min Winter 13.734 33.6 244

360 min Winter 10.201 36.5 360

480 min Winter 8.260 38.4 478

600 min Winter 7.008 39.6 594

720 min Winter 6.125 40.4 708

960 min Winter 4.949 41.1 936

1440 min Winter 3.659 40.8 1374

2160 min Winter 2.701 38.3 1768

2880 min Winter 2.176 36.5 2200

4320 min Winter 1.602 32.3 3120

5760 min Winter 1.288 27.8 3992

7200 min Winter 1.088 23.2 4832

8640 min Winter 0.947 18.9 5624

10080 min Winter 0.843 14.9 6448

©1982-2016 XP Solutions




Curtins Consulting Ltd

Page 3

Date 21/10/2016 16:30
File E Cul-de-Sac-2BHS.srcx

Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Model

Return Period (years)

Region England and Wales

M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 0.087
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.029 4 8 0.029 8 12 0.029

Rainfall Details

FSR
30

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

©1982-2016 XP Solutions




Curtins Consulting Ltd Page 4

Date 21/10/2016 16:30 Designed by pennington_p

File E Cul-de-Sac-2BHS.srcx Checked by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 82.600

Deep Bore Soakaway Structure

Chamber Invert Level (m) 80.600 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000

©1982-2016 XP Solutions
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Date 21/10/2016 16:20 Designed by pennington_p

File E Dead End-2BHS.srcx Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 488 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
15 min Summer 83.203 24.003 0.3 5.6 FLOOD
30 min Summer 83.204 24.004 0.3 7.5 FLOOD
60 min Summer 83.206 24.006 0.3 9.3 FLOOD
120 min Summer 83.208 24.008 0.3 11.1 FLOOD
180 min Summer 83.209 24.009 0.3 11.9 FLOOD
240 min Summer 83.209 24.009 0.3 12.2 FLOOD
360 min Summer 83.209 24.009 0.3 12.4 FLOOD
480 min Summer 83.209 24.009 0.3 12.2 FLOOD
600 min Summer 83.209 24.009 0.3 12.0 FLOOD
720 min Summer 83.209 24.009 0.3 11.8 FLOOD
960 min Summer 83.208 24.008 0.3 11.4 FLOOD
1440 min Summer 83.208 24.008 0.3 10.5 FLOOD
2160 min Summer 83.206 24.006 0.3 9.2 FLOOD
2880 min Summer 83.205 24.005 0.3 7.8 FLOOD
4320 min Summer 83.202 24.002 0.3 5.4 FLOOD
5760 min Summer 83.200 24.000 0.3 3.4 FLOOD
7200 min Summer 82.375 23.175 0.3 2.0 OK
8640 min Summer 81.553 22.353 0.3 1.1 OK
10080 min Summer 78.193 18.993 0.3 0.6 OK
15 min Winter 83.203 24.003 0.3 6.3 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 2.7 26
30 min Summer 55.879 4.5 40
60 min Summer  35.949 6.4 68
120 min Summer 22.481 8.1 126
180 min Summer 16.899 8.9 186
240 min Summer 13.734 9.3 244
360 min Summer 10.201 9.4 360
480 min Summer 8.260 9.2 424
600 min Summer 7.008 9.0 486
720 min Summer 6.125 8.8 550
960 min Summer 4,949 8.4 682
1440 min Summer 3.659 7.6 958
2160 min Summer 2.701 6.2 1364
2880 min Summer 2.176 4.9 1760
4320 min Summer 1.602 2.4 2512
5760 min Summer 1.288 0.5 3224
7200 min Summer 1.088 0.0 3888
8640 min Summer 0.947 0.0 4504
10080 min Summer 0.843 0.0 5144
15 min Winter 83.344 3.4 26

©1982-2016 XP Solutions
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Date 21/10/2016 16:20 Designed by pennington_p
File E Dead End-2BHS.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m?)
30 min Winter 83.205 24.005 0.3 8.4 FLOOD
60 min Winter 83.208 24.008 0.3 10.6 FLOOD
120 min Winter 83.210 24.010 0.3 12.6 FLOOD
180 min Winter 83.211 24.011 0.3 13.6 FLOOD
240 min Winter 83.211 24.011 0.3 14.2 FLOOD
360 min Winter 83.212 24.012 0.3 14.6 FLOOD
480 min Winter 83.212 24.012 0.3 145 FLOOD
600 min Winter 83.211 24.011 0.3 14.2 FLOOD
720 min Winter 83.211 24.011 0.3 13.9 FLOOD
960 min Winter 83.210 24.010 0.3 13.3 FLOOD
1440 min Winter 83.209 24.009 0.3 12.0 FLOOD
2160 min Winter 83.207 24.007 0.3 9.8 FLOOD
2880 min Winter 83.205 24.005 0.3 7.7 FLOOD
4320 min Winter 83.201 24.001 0.3 4.0 FLOOD
5760 min Winter 81.848 22.648 0.3 1.4 OK
7200 min Winter 74.672 15.472 0.2 0.5 OK
8640 min Winter 72.672 13.472 0.2 0.4 OK
10080 min Winter 71.185 11.985 0.2 0.4 OK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
30 min Winter  55.879 5.5 40
60 min Winter 35.949 7.6 68
120 min Winter  22.481 9.7 126
180 min Winter  16.899 10.7 182
240 min Winter 13.734 11.2 240
360 min Winter 10.201 11.6 352
480 min Winter 8.260 11.5 462
600 min Winter 7.008 11.3 564
720 min Winter 6.125 10.9 590
960 min Winter 4,949 10.4 738
1440 min Winter 3.659 9.0 1044
2160 min Winter 2.701 6.9 1476
2880 min Winter 2.176 4.7 1884
4320 min Winter 1.602 1.0 2636
5760 min Winter 1.288 0.0 3232
7200 min Winter 1.088 0.0 3672
8640 min Winter 0.947 0.0 4400
10080 min Winter 0.843 0.0 5136

©1982-2016 XP Solutions
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Page 3

Date 21/10/2016 16:20
File E Dead End-2BHS.srcx

Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Model
Return Period (years)

Region England and Wales
M5-60 (mm)
Ratio R

Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 0.038
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.013 4 8 0.013 8 12 0.013

Rainfall Details

FSR
30

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840
18.000 Shortest Storm (mins) 15
0.336 Longest Storm (mins) 10080

©1982-2016 XP Solutions
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Date 21/10/2016 16:20 Designed by pennington_p

File E Dead End-2BHS.srcx Checked by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 83.200

Deep Bore Soakaway Structure

Chamber Invert Level (m) 81.200 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000

©1982-2016 XP Solutions
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Page 1

Date 21/10/2016 16:20
File E Green Space-3BHS.srcx

Designed by pennington_p
Checked by

XP Solutions Source Control 2016.1

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

Half Drain Time : 702 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m?)
15 min Summer 81.005 24.005 0.3 7.5 FLOOD
30 min Summer 81.007 24.007 0.3 10.0 FLOOD
60 min Summer 81.010 24.010 0.3 125 FLOOD
120 min Summer 81.012 24.012 0.3 15.1 FLOOD
180 min Summer 81.013 24.013 0.3 16.4 FLOOD
240 min Summer 81.014 24.014 0.3 17.1 FLOOD
360 min Summer 81.015 24.015 0.3 17.7 FLOOD
480 min Summer 81.015 24.015 0.3 17.8 FLOOD
600 min Summer 81.015 24.015 0.3 17.7 FLOOD
720 min Summer 81.014 24.014 0.3 17.5 FLOOD
960 min Summer 81.014 24.014 0.3 17.0 FLOOD
1440 min Summer 81.013 24.013 0.3 16.2 FLOOD
2160 min Summer 81.012 24.012 0.3 14.9 FLOOD
2880 min Summer 81.011 24.011 0.3 13.5 FLOOD
4320 min Summer 81.008 24.008 0.3 10.7 FLOOD
5760 min Summer 81.005 24.005 0.3 8.2 FLOOD
7200 min Summer 81.003 24.003 0.3 6.1 FLOOD
8640 min Summer 81.001 24.001 0.3 4.3 FLOOD
10080 min Summer 80.972 23.972 0.3 2.9 Flood Risk
15 min Winter 81.005 24.005 0.3 8.4 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 4.5 26
30 min Summer 55.879 7.0 40
60 min Summer  35.949 9.6 70
120 min Summer 22.481 12.1 128
180 min Summer 16.899 134 186
240 min Summer 13.734 14.1 246
360 min Summer 10.201 14.8 364
480 min Summer 8.260 14.9 482
600 min Summer 7.008 14.7 576
720 min Summer 6.125 14.5 626
960 min Summer 4,949 14.0 752
1440 min Summer 3.659 13.2 1014
2160 min Summer 2.701 11.9 1428
2880 min Summer 2.176 10.5 1828
4320 min Summer 1.602 7.8 2636
5760 min Summer 1.288 5.3 3392
7200 min Summer 1.088 3.1 4104
8640 min Summer 0.947 1.4 4760
10080 min Summer 0.843 0.0 5448
15 min Winter 83.344 55 26

©1982-2016 XP Solutions
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Date 21/10/2016 16:20 Designed by pennington_p
File E Green Space-3BHS.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 81.008 24.008 0.3 11.2 FLOOD
60 min Winter 81.011 24.011 0.3 14.2 FLOOD
120 min Winter 81.014 24.014 0.3 17.1 FLOOD
180 min Winter 81.016 24.016 0.3 18.7 FLOOD
240 min Winter 81.017 24.017 0.3 19.7 FLOOD
360 min Winter 81.018 24.018 0.3 20.6 FLOOD
480 min Winter 81.018 24.018 0.3 21.0 FLOOD
600 min Winter 81.018 24.018 0.3 21.0 FLOOD
720 min Winter 81.018 24.018 0.3 20.9 FLOOD
960 min Winter 81.017 24.017 0.3 20.1 FLOOD
1440 min Winter 81.016 24.016 0.3 18.9 FLOOD
2160 min Winter 81.014 24.014 0.3 16.9 FLOOD
2880 min Winter 81.012 24.012 0.3 14.7 FLOOD
4320 min Winter 81.007 24.007 0.3 10.3 FLOOD
5760 min Winter 81.004 24.004 0.3 6.6 FLOOD
7200 min Winter 81.001 24.001 0.3 3.5 FLOOD
8640 min Winter 79.608 22.608 0.3 1.4 OK
10080 min Winter 72.786 15.786 0.2 0.5 OK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 8.3 40

60 min Winter 35.949 11.2 68

120 min Winter  22.481 14.2 126

180 min Winter  16.899 15.7 184

240 min Winter 13.734 16.7 242

360 min Winter 10.201 17.6 356

480 min Winter 8.260 18.0 470

600 min Winter 7.008 18.1 580

720 min Winter 6.125 17.9 688

960 min Winter 4,949 17.1 876

1440 min Winter 3.659 16.0 1098

2160 min Winter 2.701 13.9 1560

2880 min Winter 2.176 11.7 1992

4320 min Winter 1.602 7.4 2812

5760 min Winter 1.288 3.6 3568

7200 min Winter 1.088 0.6 4192

8640 min Winter 0.947 0.0 4760

10080 min Winter 0.843 0.0 5136

©1982-2016 XP Solutions
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Date 21/10/2016 16:20

File E Green Space-3BHS.srcx

Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Model

Return Period (years)

Region England and Wales

M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 0.050
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.017 4 8 0.017 8 12 0.017

Rainfall Details

FSR
30

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

©1982-2016 XP Solutions
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Date 21/10/2016 16:20 Designed by pennington_p

File E Green Space-3BHS.srcx Checked by
XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 81.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 79.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000

©1982-2016 XP Solutions
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Date 21/10/2016 16:06
File Green Space N of Home F...

Designed by pennington_p
Checked by

XP Solutions Source Control 2016.1

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

Half Drain Time : 617 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m?)
15 min Summer 85.504 24.004 0.3 6.7 FLOOD
30 min Summer 85.506 24.006 0.3 8.9 FLOOD
60 min Summer 85.508 24.008 0.3 11.2 FLOOD
120 min Summer 85.510 24.010 0.3 13.4 FLOOD
180 min Summer 85.512 24.012 0.3 14.5 FLOOD
240 min Summer 85.512 24.012 0.3 15.1 FLOOD
360 min Summer 85.513 24.013 0.3 155 FLOOD
480 min Summer 85.512 24.012 0.3 154 FLOOD
600 min Summer 85.512 24.012 0.3 15.2 FLOOD
720 min Summer 85.512 24.012 0.3 15.0 FLOOD
960 min Summer 85.512 24.012 0.3 14.6 FLOOD
1440 min Summer 85.511 24.011 0.3 13.8 FLOOD
2160 min Summer 85.509 24.009 0.3 12.4 FLOOD
2880 min Summer 85.508 24.008 0.3 11.1 FLOOD
4320 min Summer 85.505 24.005 0.3 8.4 FLOOD
5760 min Summer 85.503 24.003 0.3 6.1 FLOOD
7200 min Summer 85.501 24.001 0.3 4.2 FLOOD
8640 min Summer 85.290 23.790 0.3 2.7 Flood Risk
10080 min Summer 84.340 22.840 0.3 1.6 OK
15 min Winter 85.505 24.005 0.3 7.5 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 3.7 27
30 min Summer 55.879 5.9 41
60 min Summer  35.949 8.2 70
120 min Summer 22.481 10.4 128
180 min Summer 16.899 11.5 188
240 min Summer 13.734 12.1 246
360 min Summer 10.201 12.5 364
480 min Summer 8.260 12.5 480
600 min Summer 7.008 12.3 534
720 min Summer 6.125 12.1 600
960 min Summer 4,949 11.6 724
1440 min Summer 3.659 10.8 990
2160 min Summer 2.701 9.5 1396
2880 min Summer 2.176 8.1 1800
4320 min Summer 1.602 5.4 2596
5760 min Summer 1.288 3.1 3304
7200 min Summer 1.088 1.2 4032
8640 min Summer 0.947 0.0 4680
10080 min Summer 0.843 0.0 5344
15 min Winter 83.344 4.6 27
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Date 21/10/2016 16:06 Designed by pennington_p

File Green Space N of Home F... Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m?)
30 min Winter 85.507 24.007 0.3 10.0 FLOOD
60 min Winter 85.510 24.010 0.3 12.7 FLOOD
120 min Winter 85.512 24.012 0.3 15.2 FLOOD
180 min Winter 85.514 24.014 0.3 16.6 FLOOD
240 min Winter 85.514 24.014 0.3 17.4 FLOOD
360 min Winter 85.515 24.015 0.3 18.1 FLOOD
480 min Winter 85.515 24.015 0.3 18.3 FLOOD
600 min Winter 85.515 24.015 0.3 18.2 FLOOD
720 min Winter 85.515 24.015 0.3 179 FLOOD
960 min Winter 85.514 24.014 0.3 17.2 FLOOD
1440 min Winter 85.513 24.013 0.3 16.0 FLOOD
2160 min Winter 85.511 24.011 0.3 13.9 FLOOD
2880 min Winter 85.509 24.009 0.3 11.7 FLOOD
4320 min Winter 85.505 24.005 0.3 7.5 FLOOD
5760 min Winter 85.501 24.001 0.3 4.1 FLOOD
7200 min Winter 84.347 22.847 0.3 1.6 OK
8640 min Winter 77.564 16.064 0.3 0.5 OK
10080 min Winter 75.764 14.264 0.2 0.4 OK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
30 min Winter  55.879 7.1 41
60 min Winter 35.949 9.7 70
120 min Winter  22.481 12.3 126
180 min Winter  16.899 13.6 184
240 min Winter 13.734 14.4 242
360 min Winter 10.201 15.1 356
480 min Winter 8.260 15.3 468
600 min Winter 7.008 15.2 578
720 min Winter 6.125 14.9 678
960 min Winter 4,949 14.2 774
1440 min Winter 3.659 13.0 1078
2160 min Winter 2.701 10.9 1536
2880 min Winter 2.176 8.7 1964
4320 min Winter 1.602 4.6 2744
5760 min Winter 1.288 1.2 3456
7200 min Winter 1.088 0.0 4040
8640 min Winter 0.947 0.0 4328
10080 min Winter 0.843 0.0 5064
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Page 3

Curtins Consulting Ltd

Designed by pennington_p

Date 21/10/2016 16:06
File Green Space N of Home F... Checked by
XP Solutions Source Control 2016.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Yes Climate Change %

Summer Storms

+30

Pipe Network
0.2

Volume in Pipe Network (m3) 1 Dia of Outfall Pipe (m)
Pipe (mm) 0.600

Slope of Outfall Pipe (1:X) 175 Roughness of Outfall

Time Area Diagram

Total Area (ha) 0.045
(mins)  Area

Time (mins) Area | Time (mins) Area | Time
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.015 4 8 0.015 8 12 0.015
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Curtins Consulting Ltd Page 4

Date 21/10/2016 16:06 Designed by pennington_p

File Green Space N of Home F... Checked by
XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 85.500

Deep Bore Soakaway Structure

Chamber Invert Level (m) 83.500 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Curtins Consulting Ltd Page 1

Date 21/10/2016 16:05 Designed by pennington_p

File N Shared Space-3BHs.srcx Checkged by
XP Solutions Source Control 2016.1

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

Half Drain Time : 758 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
15 min Summer 84.005 24.005 0.3 7.7 FLOOD
30 min Summer 84.007 24.007 0.3 10.4 FLOOD
60 min Summer 84.010 24.010 0.3 13.2 FLOOD
120 min Summer 84.013 24.013 0.3 16.0 FLOOD
180 min Summer 84.014 24.014 0.3 17.4 FLOOD
240 min Summer 84.015 24.015 0.3 18.2 FLOOD
360 min Summer 84.016 24.016 0.3 19.0 FLOOD
480 min Summer 84.016 24.016 0.3 19.3 FLOOD
600 min Summer 84.016 24.016 0.3 19.2 FLOOD
720 min Summer 84.016 24.016 0.3 19.0 FLOOD
960 min Summer 84.016 24.016 0.3 18,5 FLOOD
1440 min Summer 84.015 24.015 0.3 17.7 FLOOD
2160 min Summer 84.013 24.013 0.3 16.4 FLOOD
2880 min Summer 84.012 24.012 0.3 15.0 FLOOD
4320 min Summer 84.009 24.009 0.3 12.2 FLOOD
5760 min Summer 84.007 24.007 0.3 9.6 FLOOD
7200 min Summer 84.004 24.004 0.3 7.3 FLOOD
8640 min Summer 84.002 24.002 0.3 5.4 FLOOD
10080 min Summer 84.001 24.001 0.3 3.8 FLOOD
15 min Winter 84.006 24.006 0.3 8.7 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 4.8 36
30 min Summer 55.879 7.4 48
60 min Summer  35.949 10.2 76
120 min Summer 22.481 13.0 134
180 min Summer 16.899 14.4 192
240 min Summer 13.734 15.3 252
360 min Summer 10.201 16.1 368
480 min Summer 8.260 16.3 486
600 min Summer 7.008 16.2 600
720 min Summer 6.125 16.0 648
960 min Summer 4,949 155 772
1440 min Summer 3.659 14.7 1034
2160 min Summer 2.701 134 1452
2880 min Summer 2.176 12.0 1856
4320 min Summer 1.602 9.3 2648
5760 min Summer 1.288 6.7 3408
7200 min Summer 1.088 4.4 4152
8640 min Summer 0.947 2.5 4848
10080 min Summer 0.843 0.9 5552
15 min Winter 83.344 5.7 36
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Curtins Consulting Ltd

Page 2

Date 21/10/2016 16:05
File N Shared Space-3BHs.srcx

Designed by pennington_p
Checkged by

XP Solutions

Source Control 2016.1

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

Storm
Event

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

Max
Level

(m)

Max
Depth
(m)

84.009
84.012
84.015
84.017
84.018
84.019
84.020
84.020
84.020
84.019
84.018
84.016
84.014
84.009
84.005
84.002
83.455
82.070

24.009
24.012
24.015
24.017
24.018
24.019
24.020
24.020
24.020
24.019
24.018
24.016
24.014
24.009
24.005
24.002
23.455
22.070

Storm
Event

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

Rain
(mm/hr)

55.879
35.949
22.481
16.899
13.734
10.201
8.260
7.008
6.125
4.949
3.659
2.701
2.176
1.602
1.288
1.088
0.947
0.843

Max
Infiltration
(I/s)

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

Flooded
Volume
(m3)

8.7
11.9
15.2
16.9
18.0
19.1
19.6
19.8
19.7
19.0
17.8
15.8
13.6

9.2

52

19

0.0

0.0

Max  Status
Volume
(m?)

11.7
14.9
18.1
19.9
20.9
22.1
22.6
22.7
22.6
22.0
20.7
18.7
16.5
121

8.2

4.9

2.3

0.8

FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
OK
OK

Time-Peak
(mins)

49
76
132
190
248
362
476
588
698
898
1116
1580
2024
2856
3592
4328
4936
5376
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Page 3

Curtins Consulting Ltd

Designed by pennington_p

Checkged by
Source Control 2016.1

Date 21/10/2016 16:05
File N Shared Space-3BHs.srcx

XP Solutions

Rainfall Details

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Yes Climate Change % +30

Summer Storms
Pipe Network
0.2

Volume in Pipe Network (m3) 5 Dia of Outfall Pipe (m)
Pipe (mm) 0.600

Slope of Outfall Pipe (1:X) 175 Roughness of Outfall

Time Area Diagram

Total Area (ha) 0.053

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.018 4 8 0.018 8 12 0.018
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Curtins Consulting Ltd Page 4

Date 21/10/2016 16:05 Designed by pennington_p

File N Shared Space-3BHs.srcx Checkged by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 84.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 82.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Curtins Consulting Ltd Page 1

Date 21/10/2016 16:19 Designed by pennington_p

File NE Cul-de-Sac-3BHS.srcx Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 816 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (I/s) (m?)
15 min Summer 82.605 24.005 0.3 8.4 FLOOD
30 min Summer 82.608 24.008 0.3 11.2 FLOOD
60 min Summer 82.611 24.011 0.3 141 FLOOD
120 min Summer 82.614 24.014 0.3 17.1 FLOOD
180 min Summer 82.616 24.016 0.3 18,6 FLOOD
240 min Summer 82.617 24.017 0.3 19.5 FLOOD
360 min Summer 82.617 24.017 0.3 20.4 FLOOD
480 min Summer 82.618 24.018 0.3 20.8 FLOOD
600 min Summer 82.618 24.018 0.3 20.7 FLOOD
720 min Summer 82.618 24.018 0.3 20.5 FLOOD
960 min Summer 82.617 24.017 0.3 20.0 FLOOD
1440 min Summer 82.616 24.016 0.3 19.2 FLOOD
2160 min Summer 82.615 24.015 0.3 17.9 FLOOD
2880 min Summer 82.614 24.014 0.3 16.5 FLOOD
4320 min Summer 82.611 24.011 0.3 13.7 FLOOD
5760 min Summer 82.608 24.008 0.3 11.1 FLOOD
7200 min Summer 82.606 24.006 0.3 8.7 FLOOD
8640 min Summer 82.604 24.004 0.3 6.6 FLOOD
10080 min Summer 82.602 24.002 0.3 49 FLOOD
15 min Winter 82.607 24.007 0.3 9.5 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 5.5 26
30 min Summer 55.879 8.2 41
60 min Summer  35.949 11.2 70
120 min Summer 22.481 14.1 128
180 min Summer 16.899 15.6 188
240 min Summer 13.734 16.6 246
360 min Summer 10.201 175 364
480 min Summer 8.260 17.8 482
600 min Summer 7.008 17.8 600
720 min Summer 6.125 17.5 678
960 min Summer 4,949 171 792
1440 min Summer 3.659 16.2 1044
2160 min Summer 2.701 14.9 1456
2880 min Summer 2.176 135 1856
4320 min Summer 1.602 10.8 2680
5760 min Summer 1.288 8.1 3456
7200 min Summer 1.088 5.7 4184
8640 min Summer 0.947 3.7 4856
10080 min Summer 0.843 1.9 5552
15 min Winter 83.344 6.5 26
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Curtins Consulting Ltd Page 2

Date 21/10/2016 16:19 Designed by pennington_p

File NE Cul-de-Sac-3BHS.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 82.610 24.010 0.3 12.6 FLOOD
60 min Winter 82.613 24.013 0.3 16.0 FLOOD
120 min Winter 82.616 24.016 0.3 19.4 FLOOD
180 min Winter 82.618 24.018 0.3 21.2 FLOOD
240 min Winter 82.619 24.019 0.3 22.4 FLOOD
360 min Winter 82.621 24.021 0.3 23.7 FLOOD
480 min Winter 82.621 24.021 0.3 24.3 FLOOD
600 min Winter 82.622 24.022 0.3 245 FLOOD
720 min Winter 82.621 24.021 0.3 245 FLOOD
960 min Winter 82.621 24.021 0.3 23.9 FLOOD
1440 min Winter 82.620 24.020 0.3 22.6 FLOOD
2160 min Winter 82.618 24.018 0.3 20.6 FLOOD
2880 min Winter 82.615 24.015 0.3 18.4 FLOOD
4320 min Winter 82.611 24.011 0.3 14.0 FLOOD
5760 min Winter 82.607 24.007 0.3 9.9 FLOOD
7200 min Winter 82.603 24.003 0.3 6.3 FLOOD
8640 min Winter 82.601 24.001 0.3 3.5 FLOOD
10080 min Winter 81.292 22.692 0.3 1.5 OK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 9.7 40

60 min Winter 35.949 13.0 68

120 min Winter  22.481 16.4 126

180 min Winter  16.899 18.3 184

240 min Winter 13.734 194 242

360 min Winter 10.201 20.7 358

480 min Winter 8.260 21.3 472

600 min Winter 7.008 21.5 584

720 min Winter 6.125 215 694

960 min Winter 4,949 20.9 904

1440 min Winter 3.659 19.6 1126

2160 min Winter 2.701 17.6 1584

2880 min Winter 2.176 155 2028

4320 min Winter 1.602 11.0 2864

5760 min Winter 1.288 6.9 3640

7200 min Winter 1.088 3.4 4392

8640 min Winter 0.947 0.6 5016

10080 min Winter 0.843 0.0 5552
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Curtins Consulting Ltd

Page 3

Date 21/10/2016 16:19
File NE Cul-de-Sac-3BHS.srcx

Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Model

Return Period (years)

Region England and Wales

M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 0.056
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.019 4 8 0.019 8 12 0.019

Rainfall Details

FSR
30

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840
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Curtins Consulting Ltd Page 4

Date 21/10/2016 16:19 Designed by pennington_p

File NE Cul-de-Sac-3BHS.srcx Checked by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 82.600

Deep Bore Soakaway Structure

Chamber Invert Level (m) 80.600 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Curtins Consulting Ltd

Page 1

Date 21/10/2016 16:18
File NE Green Buffer-2BHS.srcx

Designed by pennington_p
Checked by

XP Solutions Source Control 2016.1

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

Half Drain Time : 453 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
15 min Summer 83.402 24.002 0.3 5.3 FLOOD
30 min Summer 83.404 24.004 0.3 7.0 FLOOD
60 min Summer 83.406 24.006 0.3 8.8 FLOOD
120 min Summer 83.407 24.007 0.3 10.4 FLOOD
180 min Summer 83.408 24.008 0.3 11.1 FLOOD
240 min Summer 83.408 24.008 0.3 11.4 FLOOD
360 min Summer 83.409 24.009 0.3 11.5 FLOOD
480 min Summer 83.408 24.008 0.3 11.3 FLOOD
600 min Summer 83.408 24.008 0.3 11.1 FLOOD
720 min Summer 83.408 24.008 0.3 10.9 FLOOD
960 min Summer 83.408 24.008 0.3 10.5 FLOOD
1440 min Summer 83.407 24.007 0.3 9.7 FLOOD
2160 min Summer 83.405 24.005 0.3 8.3 FLOOD
2880 min Summer 83.404 24.004 0.3 7.0 FLOOD
4320 min Summer 83.402 24.002 0.3 4.6 FLOOD
5760 min Summer 83.266 23.866 0.3 2.8 Flood Risk
7200 min Summer 82.156 22.756 0.3 15 OK
8640 min Summer 81.485 22.085 0.3 0.8 OK
10080 min Summer 75.124 15.724 0.2 0.5 OK
15 min Winter 83.403 24.003 0.3 6.0 FLOOD

Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

15 min Summer 83.344 2.4 26
30 min Summer 55.879 4.1 40
60 min Summer  35.949 5.8 68
120 min Summer 22.481 7.4 126
180 min Summer 16.899 8.1 184
240 min Summer 13.734 8.5 244
360 min Summer 10.201 8.5 360
480 min Summer 8.260 8.3 414
600 min Summer 7.008 8.1 476
720 min Summer 6.125 7.9 540
960 min Summer 4,949 7.6 674
1440 min Summer 3.659 6.7 946
2160 min Summer 2.701 5.3 1352
2880 min Summer 2.176 4.0 1740
4320 min Summer 1.602 1.6 2476
5760 min Summer 1.288 0.0 3176
7200 min Summer 1.088 0.0 3824
8640 min Summer 0.947 0.0 4488
10080 min Summer 0.843 0.0 5136

15 min Winter 83.344 3.0 26
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Curtins Consulting Ltd Page 2

Date 21/10/2016 16:18 Designed by pennington_p
File NE Green Buffer-2BHS.srcx  Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m?)
30 min Winter 83.405 24.005 0.3 7.9 FLOOD
60 min Winter 83.407 24.007 0.3 10.0 FLOOD
120 min Winter 83.409 24.009 0.3 11.9 FLOOD
180 min Winter 83.410 24.010 0.3 12.8 FLOOD
240 min Winter 83.410 24.010 0.3 13.3 FLOOD
360 min Winter 83.411 24.011 0.3 13.5 FLOOD
480 min Winter 83.410 24.010 0.3 13.4 FLOOD
600 min Winter 83.410 24.010 0.3 13.1 FLOOD
720 min Winter 83.410 24.010 0.3 12.8 FLOOD
960 min Winter 83.409 24.009 0.3 12.3 FLOOD
1440 min Winter 83.408 24.008 0.3 10.9 FLOOD
2160 min Winter 83.406 24.006 0.3 8.7 FLOOD
2880 min Winter 83.404 24.004 0.3 6.6 FLOOD
4320 min Winter 83.400 24.000 0.3 3.1 FLOOD
5760 min Winter 81.586 22.186 0.3 0.9 OK
7200 min Winter 74.055 14.655 0.2 0.5 OK
8640 min Winter 72.160 12.760 0.2 0.4 OK
10080 min Winter 70.752 11.352 0.2 0.4 OK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
30 min Winter  55.879 5.0 40
60 min Winter 35.949 7.0 68
120 min Winter  22.481 8.9 124
180 min Winter  16.899 9.8 182
240 min Winter 13.734 10.3 240
360 min Winter 10.201 10.6 352
480 min Winter 8.260 10.5 460
600 min Winter 7.008 10.2 554
720 min Winter 6.125 9.9 578
960 min Winter 4,949 9.3 730
1440 min Winter 3.659 7.9 1034
2160 min Winter 2.701 5.8 1468
2880 min Winter 2.176 3.7 1872
4320 min Winter 1.602 0.2 2592
5760 min Winter 1.288 0.0 3120
7200 min Winter 1.088 0.0 3672
8640 min Winter 0.947 0.0 4400
10080 min Winter 0.843 0.0 5136
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Curtins Consulting Ltd

Page 3

Date 21/10/2016 16:18
File NE Green Buffer-2BHS.srcx

Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Model
Return Period (years)

Region England and Wales
M5-60 (mm)
Ratio R

Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 0.036
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.012 4 8 0.012 8 12 0.012

Rainfall Details

FSR
30

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840
18.000 Shortest Storm (mins) 15
0.336 Longest Storm (mins) 10080
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Curtins Consulting Ltd Page 4

Date 21/10/2016 16:18 Designed by pennington_p

File NE Green Buffer-2BHS.srcx  Checked by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 83.400

Deep Bore Soakaway Structure

Chamber Invert Level (m) 81.400 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Curtins Consulting Ltd

Page 1

Date 21/10/2016 16:17 Designed by pennington_p

File NW Green Buffer-3BHS.srcx  Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 374 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
15 min Summer 86.152 24.002 0.3 4.5 FLOOD
30 min Summer 86.153 24.003 0.3 6.0 FLOOD
60 min Summer 86.155 24.005 0.3 7.5 FLOOD
120 min Summer 86.156 24.006 0.3 8.7 FLOOD
180 min Summer 86.156 24.006 0.3 9.3 FLOOD
240 min Summer 86.156 24.006 0.3 9.4 FLOOD
360 min Summer 86.156 24.006 0.3 9.3 FLOOD
480 min Summer 86.156 24.006 0.3 9.2 FLOOD
600 min Summer 86.156 24.006 0.3 9.0 FLOOD
720 min Summer 86.156 24.006 0.3 8.8 FLOOD
960 min Summer 86.155 24.005 0.3 8.4 FLOOD
1440 min Summer 86.155 24.005 0.3 7.5 FLOOD
2160 min Summer 86.153 24.003 0.3 6.1 FLOOD
2880 min Summer 86.152 24.002 0.3 4.9 FLOOD
4320 min Summer 86.051 23.901 0.3 2.8 Flood Risk
5760 min Summer 84.831 22.681 0.3 15 OK
7200 min Summer 84.155 22.005 0.3 0.7 OK
8640 min Summer 77.356 15.206 0.2 0.5 OK
10080 min Summer 75.684 13.534 0.2 0.4 OK
15 min Winter 86.152 24.002 0.3 5.1 FLOOD
Storm Rain Flooded Time-Peak

Event (mm/hr)  Volume (mins)
(m3)

15 min Summer 83.344 1.6 25
30 min Summer 55.879 3.0 40
60 min Summer  35.949 4.5 68
120 min Summer 22.481 5.8 126
180 min Summer 16.899 6.3 184
240 min Summer 13.734 6.5 242
360 min Summer 10.201 6.4 322
480 min Summer 8.260 6.2 384
600 min Summer 7.008 6.0 448
720 min Summer 6.125 5.8 514
960 min Summer 4,949 5.4 652
1440 min Summer 3.659 4.5 926
2160 min Summer 2.701 3.2 1324
2880 min Summer 2.176 1.9 1704
4320 min Summer 1.602 0.0 2424
5760 min Summer 1.288 0.0 3064
7200 min Summer 1.088 0.0 3688
8640 min Summer 0.947 0.0 4400
10080 min Summer 0.843 0.0 5136

15 min Winter 83.344 2.2 25
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Date 21/10/2016 16:17 Designed by pennington_p

File NW Green Buffer-3BHS.srcx  Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 86.154 24.004 0.3 6.8 FLOOD
60 min Winter 86.156 24.006 0.3 8.5 FLOOD
120 min Winter 86.157 24.007 0.3 10.0 FLOOD
180 min Winter 86.158 24.008 0.3 10.7 FLOOD
240 min Winter 86.158 24.008 0.3 11.0 FLOOD
360 min Winter 86.158 24.008 0.3 11.1 FLOOD
480 min Winter 86.158 24.008 0.3 10.8 FLOOD
600 min Winter 86.158 24.008 0.3 10.5 FLOOD
720 min Winter 86.157 24.007 0.3 10.3 FLOOD
960 min Winter 86.157 24.007 0.3 9.6 FLOOD
1440 min Winter 86.155 24.005 0.3 8.2 FLOOD
2160 min Winter 86.153 24.003 0.3 6.1 FLOOD
2880 min Winter 86.151 24.001 0.3 41 FLOOD
4320 min Winter 84.702 22.552 0.3 1.3 OK
5760 min Winter 77.095 14.945 0.2 0.5 OK
7200 min Winter 74.762 12.612 0.2 0.4 OK
8640 min Winter 73.131 10.981 0.2 0.3 OK
10080 min Winter 71.918 9.768 0.2 0.3 OK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
30 min Winter  55.879 3.8 39
60 min Winter 35.949 55 68
120 min Winter  22.481 7.1 124
180 min Winter  16.899 7.8 182
240 min Winter  13.734 8.1 238
360 min Winter 10.201 8.1 348
480 min Winter 8.260 7.8 448
600 min Winter 7.008 7.6 480
720 min Winter 6.125 7.3 556
960 min Winter 4.949 6.7 710
1440 min Winter 3.659 5.3 1008
2160 min Winter 2.701 3.1 1424
2880 min Winter 2.176 1.2 1796
4320 min Winter 1.602 0.0 2428
5760 min Winter 1.288 0.0 2936
7200 min Winter 1.088 0.0 3672
8640 min Winter 0.947 0.0 4400
10080 min Winter 0.843 0.0 5136
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Date 21/10/2016 16:17
File NW Green Buffer-3BHS.srcx

Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Model
Return Period (years)

Region England and Wales
M5-60 (mm)
Ratio R

Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 0.031
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.010 4 8 0.010 8 12 0.010

Rainfall Details

FSR
30

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840
18.000 Shortest Storm (mins) 15
0.336 Longest Storm (mins) 10080
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File NW Green Buffer-3BHS.srcx  Checked by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 86.150

Deep Bore Soakaway Structure

Chamber Invert Level (m) 84.150 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:16 Designed by pennington_p
File NW Green Space-3BHS.srcx Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 973 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (I/s) (m?)
15 min Summer 85.507 24.007 0.3 9.7 FLOOD
30 min Summer 85.510 24.010 0.3 129 FLOOD
60 min Summer 85.513 24.013 0.3 16.3 FLOOD
120 min Summer 85.517 24.017 0.3 19.8 FLOOD
180 min Summer 85.519 24.019 0.3 21.6 FLOOD
240 min Summer 85.520 24.020 0.3 22.8 FLOOD
360 min Summer 85.521 24.021 0.3 24.1 FLOOD
480 min Summer 85.522 24.022 0.3 24.7 FLOOD
600 min Summer 85.522 24.022 0.3 24.9 FLOOD
720 min Summer 85.522 24.022 0.3 24.8 FLOOD
960 min Summer 85.521 24.021 0.3 24.3 FLOOD
1440 min Summer 85.520 24.020 0.3 23.3 FLOOD
2160 min Summer 85.519 24.019 0.3 22.1 FLOOD
2880 min Summer 85.518 24.018 0.3 20.7 FLOOD
4320 min Summer 85.515 24.015 0.3 17.9 FLOOD
5760 min Summer 85.512 24.012 0.3 15.1 FLOOD
7200 min Summer 85.510 24.010 0.3 125 FLOOD
8640 min Summer 85.507 24.007 0.3 10.2 FLOOD
10080 min Summer 85.505 24.005 0.3 8.1 FLOOD
15 min Winter 85.508 24.008 0.3 10.9 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 6.7 26
30 min Summer 55.879 9.9 41
60 min Summer  35.949 13.3 70
120 min Summer 22.481 16.8 128
180 min Summer 16.899 18.7 188
240 min Summer 13.734 19.8 246
360 min Summer 10.201 21.1 366
480 min Summer 8.260 21.7 484
600 min Summer 7.008 21.9 602
720 min Summer 6.125 21.8 720
960 min Summer 4,949 21.3 844
1440 min Summer 3.659 20.4 1098
2160 min Summer 2.701 19.1 1496
2880 min Summer 2.176 17.7 1908
4320 min Summer 1.602 14.9 2728
5760 min Summer 1.288 12.2 3520
7200 min Summer 1.088 9.6 4256
8640 min Summer 0.947 7.2 5016
10080 min Summer 0.843 5.1 5744
15 min Winter 83.344 7.9 26
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File NW Green Space-3BHS.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 85.512 24.012 0.3 145 FLOOD
60 min Winter 85.515 24.015 0.3 18.4 FLOOD
120 min Winter 85.519 24.019 0.3 22.4 FLOOD
180 min Winter 85.522 24.022 0.3 24.6 FLOOD
240 min Winter 85.523 24.023 0.3 26.1 FLOOD
360 min Winter 85.525 24.025 0.3 27.8 FLOOD
480 min Winter 85.526 24.026 0.3 28.7 FLOOD
600 min Winter 85.526 24.026 0.3 29.1 FLOOD
720 min Winter 85.526 24.026 0.3 29.3 FLOOD
960 min Winter 85.526 24.026 0.3 29.1 FLOOD
1440 min Winter 85.525 24.025 0.3 27.6 FLOOD
2160 min Winter 85.523 24.023 0.3 25.7 FLOOD
2880 min Winter 85.521 24.021 0.3 23.6 FLOOD
4320 min Winter 85.516 24.016 0.3 19.1 FLOOD
5760 min Winter 85.512 24.012 0.3 14.8 FLOOD
7200 min Winter 85.508 24.008 0.3 10.8 FLOOD
8640 min Winter 85.504 24.004 0.3 7.4 FLOOD
10080 min Winter 85.502 24.002 0.3 45 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 11.5 40

60 min Winter 35.949 15.4 70

120 min Winter  22.481 194 126

180 min Winter  16.899 21.7 184

240 min Winter 13.734 23.1 242

360 min Winter 10.201 24.8 358

480 min Winter 8.260 25.7 474

600 min Winter 7.008 26.2 588

720 min Winter 6.125 26.3 700

960 min Winter 4,949 26.1 918

1440 min Winter 3.659 24.6 1176

2160 min Winter 2.701 22.8 1628

2880 min Winter 2.176 20.7 2080

4320 min Winter 1.602 16.2 2948

5760 min Winter 1.288 11.8 3752

7200 min Winter 1.088 7.9 4536

8640 min Winter 0.947 4.4 5200

10080 min Winter 0.843 1.5 5856
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File NW Green Space-3BHS.srcx

Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Model

Return Period (years)

Region England and Wales

M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 0.064
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.021 4 8 0.021 8 12 0.021

Rainfall Details

FSR
30

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840
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Date 21/10/2016 16:16 Designed by pennington_p

File NW Green Space-3BHS.srcx Checked by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 85.500

Deep Bore Soakaway Structure

Chamber Invert Level (m) 83.500 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:02 Designed by pennington_p

File S Shared Space-6BHs.srcx Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 776 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
15 min Summer 80.005 24.005 0.3 7.9 FLOOD
30 min Summer 80.008 24.008 0.3 10.6 FLOOD
60 min Summer 80.010 24.010 0.3 13,5 FLOOD
120 min Summer 80.013 24.013 0.3 16.3 FLOOD
180 min Summer 80.015 24.015 0.3 17.8 FLOOD
240 min Summer 80.016 24.016 0.3 18.6 FLOOD
360 min Summer 80.017 24.017 0.3 19.5 FLOOD
480 min Summer 80.017 24.017 0.3 19.8 FLOOD
600 min Summer 80.017 24.017 0.3 19.7 FLOOD
720 min Summer 80.016 24.016 0.3 19.5 FLOOD
960 min Summer 80.016 24.016 0.3 19.0 FLOOD
1440 min Summer 80.015 24.015 0.3 18.2 FLOOD
2160 min Summer 80.014 24.014 0.3 16.9 FLOOD
2880 min Summer 80.013 24.013 0.3 15,5 FLOOD
4320 min Summer 80.010 24.010 0.3 12.7 FLOOD
5760 min Summer 80.007 24.007 0.3 10.1 FLOOD
7200 min Summer 80.005 24.005 0.3 7.8 FLOOD
8640 min Summer 80.003 24.003 0.3 5.8 FLOOD
10080 min Summer 80.001 24.001 0.3 4.2 FLOOD
15 min Winter 80.006 24.006 0.3 8.9 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 4.9 36
30 min Summer 55.879 7.6 49
60 min Summer  35.949 105 76
120 min Summer 22.481 13.3 134
180 min Summer 16.899 14.8 192
240 min Summer 13.734 15.7 252
360 min Summer 10.201 16.5 368
480 min Summer 8.260 16.8 486
600 min Summer 7.008 16.7 604
720 min Summer 6.125 16.5 660
960 min Summer 4,949 16.0 778
1440 min Summer 3.659 15.2 1036
2160 min Summer 2.701 13.9 1448
2880 min Summer 2.176 12.5 1860
4320 min Summer 1.602 9.7 2648
5760 min Summer 1.288 7.1 3416
7200 min Summer 1.088 4.8 4168
8640 min Summer 0.947 2.9 4848
10080 min Summer 0.843 1.2 5552
15 min Winter 83.344 5.9 36
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Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

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

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 80.009 24.009 0.3 11.9 FLOOD
60 min Winter 80.012 24.012 0.3 15.2 FLOOD
120 min Winter 80.016 24.016 0.3 18.5 FLOOD
180 min Winter 80.017 24.017 0.3 20.3 FLOOD
240 min Winter 80.018 24.018 0.3 21.4 FLOOD
360 min Winter 80.020 24.020 0.3 22.6 FLOOD
480 min Winter 80.020 24.020 0.3 23.2 FLOOD
600 min Winter 80.020 24.020 0.3 23.3 FLOOD
720 min Winter 80.020 24.020 0.3 23.2 FLOOD
960 min Winter 80.020 24.020 0.3 22.6 FLOOD
1440 min Winter 80.018 24.018 0.3 21.3 FLOOD
2160 min Winter 80.016 24.016 0.3 194 FLOOD
2880 min Winter 80.014 24.014 0.3 17.2 FLOOD
4320 min Winter 80.010 24.010 0.3 12.7 FLOOD
5760 min Winter 80.006 24.006 0.3 8.7 FLOOD
7200 min Winter 80.002 24.002 0.3 5.3 FLOOD
8640 min Winter 79.785 23.785 0.3 2.7 Flood Risk
10080 min Winter 78.244 22.244 0.3 1.0 oK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 9.0 49

60 min Winter  35.949 12.2 76

120 min Winter  22.481 155 132

180 min Winter 16.899 17.3 190

240 min Winter 13.734 18.4 248

360 min Winter 10.201 19.6 362

480 min Winter 8.260 20.2 476

600 min Winter 7.008 20.3 590

720 min Winter 6.125 20.3 698

960 min Winter 4,949 19.7 902

1440 min Winter 3.659 18.4 1122

2160 min Winter 2.701 16.4 1584

2880 min Winter 2.176 14.2 2024

4320 min Winter 1.602 9.8 2856

5760 min Winter 1.288 5.8 3640

7200 min Winter 1.088 2.4 4328

8640 min Winter 0.947 0.0 4928

10080 min Winter 0.843 0.0 5440

©1982-2016 XP Solutions




Page 3

Curtins Consulting Ltd

Designed by pennington_p

Checked by
Source Control 2016.1

Date 21/10/2016 16:02
File S Shared Space-6BHs.srcx

XP Solutions

Rainfall Details

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Yes Climate Change % +30

Summer Storms
Pipe Network
0.2

Volume in Pipe Network (m3) 5 Dia of Outfall Pipe (m)
Pipe (mm) 0.600

Slope of Outfall Pipe (1:X) 175 Roughness of Outfall

Time Area Diagram

Total Area (ha) 0.054

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.018 4 8 0.018 8 12 0.018
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Date 21/10/2016 16:02 Designed by pennington_p

File S Shared Space-6BHs.srcx Checked by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 80.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 78.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:15 Designed by pennington_p

File SE Cul-de-Sac-2BHS.srcx Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 522 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (I/s) (m?)
15 min Summer 79.503 24.003 0.3 5.9 FLOOD
30 min Summer 79.505 24.005 0.3 7.9 FLOOD
60 min Summer 79.507 24.007 0.3 9.9 FLOOD
120 min Summer 79.509 24.009 0.3 11.7 FLOOD
180 min Summer 79.510 24.010 0.3 126 FLOOD
240 min Summer 79.510 24.010 0.3 13.0 FLOOD
360 min Summer 79.510 24.010 0.3 13.2 FLOOD
480 min Summer 79.510 24.010 0.3 13.1 FLOOD
600 min Summer 79.510 24.010 0.3 129 FLOOD
720 min Summer 79.510 24.010 0.3 12.7 FLOOD
960 min Summer 79.509 24.009 0.3 12.3 FLOOD
1440 min Summer 79.508 24.008 0.3 115 FLOOD
2160 min Summer 79.507 24.007 0.3 10.1 FLOOD
2880 min Summer 79.506 24.006 0.3 8.7 FLOOD
4320 min Summer 79.503 24.003 0.3 6.2 FLOOD
5760 min Summer 79.501 24.001 0.3 41 FLOOD
7200 min Summer 79.157 23.657 0.3 2.6 OK
8640 min Summer 78.183 22.683 0.3 15 OK
10080 min Summer 77.579 22.079 0.3 0.8 OK
15 min Winter 79.504 24.004 0.3 6.7 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 3.0 26
30 min Summer 55.879 4.9 40
60 min Summer  35.949 6.9 68
120 min Summer 22.481 8.8 128
180 min Summer 16.899 9.6 186
240 min Summer 13.734 10.1 244
360 min Summer 10.201 10.3 362
480 min Summer 8.260 10.1 442
600 min Summer 7.008 9.9 500
720 min Summer 6.125 9.7 564
960 min Summer 4,949 9.3 692
1440 min Summer 3.659 8.5 968
2160 min Summer 2.701 7.1 1372
2880 min Summer 2.176 5.8 1768
4320 min Summer 1.602 3.3 2520
5760 min Summer 1.288 1.2 3232
7200 min Summer 1.088 0.0 3904
8640 min Summer 0.947 0.0 4584
10080 min Summer 0.843 0.0 5160
15 min Winter 83.344 3.7 26
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Checked by

XP Solutions

Source Control 2016.1

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

Storm
Event

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

Max
Level

(m)

Max
Depth
(m)

79.506
79.508
79.510
79.512
79.512
79.513
79.513
79.512
79.512
79.511
79.510
79.508
79.506
79.502
78.723
72.937
69.684
68.118

Storm

24.006
24.008
24.010
24.012
24.012
24.013
24.013
24.012
24.012
24.011
24.010
24.008
24.006
24.002
23.223
17.437
14.184
12.618

Rain

Max Max  Status
Infiltration Volume
(I/s) (m3)

0.3 8.9 FLOOD
0.3 11.2 FLOOD
0.3 13.4 FLOOD
0.3 145 FLOOD
0.3 15.1 FLOOD
0.3 15.6 FLOOD
0.3 15.6 FLOOD
0.3 15.3 FLOOD
0.3 15.0 FLOOD
0.3 14.4 FLOOD
0.3 13.1 FLOOD
0.3 11.0 FLOOD
0.3 8.8 FLOOD
0.3 49 FLOOD
0.3 2.1 OK
0.3 0.5 OK
0.2 0.4 OK
0.2 0.4 OK

Flooded Time-Peak

Event

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

(mm/hr)

55.879
35.949
22.481
16.899
13.734
10.201
8.260
7.008
6.125
4.949
3.659
2.701
2.176
1.602
1.288
1.088
0.947
0.843

Volume (mins)
(m3)
5.9 40
8.2 68
104 126
115 182
121 240
12.6 354
12.6 464
124 568
12.0 654
115 748
10.2 1054
8.0 1496
5.8 1908
2.0 2648
0.0 3296
0.0 3744
0.0 4400
0.0 5136
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Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Model

Return Period (years)

Region England and Wales

M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 0.040
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.013 4 8 0.013 8 12 0.013

Rainfall Details

FSR
30

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840
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File SE Cul-de-Sac-2BHS.srcx Checked by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 79.500

Deep Bore Soakaway Structure

Chamber Invert Level (m) 77.500 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:14 Designed by pennington_p
File SE Dead End-1BH.srcx Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 953 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
15 min Summer 79.707 24.007 0.3 9.5 FLOOD
30 min Summer 79.710 24.010 0.3 12.7 FLOOD
60 min Summer 79.713 24.013 0.3 16.0 FLOOD
120 min Summer 79.716 24.016 0.3 19.4 FLOOD
180 min Summer 79.718 24.018 0.3 21.3 FLOOD
240 min Summer 79.719 24.019 0.3 22.4 FLOOD
360 min Summer 79.721 24.021 0.3 23.6 FLOOD
480 min Summer 79.721 24.021 0.3 24.2 FLOOD
600 min Summer 79.721 24.021 0.3 24.3 FLOOD
720 min Summer 79.721 24.021 0.3 24.2 FLOOD
960 min Summer 79.721 24.021 0.3 23.7 FLOOD
1440 min Summer 79.720 24.020 0.3 22.8 FLOOD
2160 min Summer 79.719 24.019 0.3 21,5 FLOOD
2880 min Summer 79.717 24.017 0.3 20.2 FLOOD
4320 min Summer 79.714 24.014 0.3 17.4 FLOOD
5760 min Summer 79.712 24.012 0.3 14.6 FLOOD
7200 min Summer 79.709 24.009 0.3 12.0 FLOOD
8640 min Summer 79.707 24.007 0.3 9.7 FLOOD
10080 min Summer 79.705 24.005 0.3 7.7 FLOOD
15 min Winter 79.708 24.008 0.3 10.7 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 6.6 26
30 min Summer 55.879 9.7 41
60 min Summer  35.949 131 70
120 min Summer 22.481 16.5 128
180 min Summer 16.899 18.3 188
240 min Summer 13.734 19.4 246
360 min Summer 10.201 20.6 366
480 min Summer 8.260 21.2 484
600 min Summer 7.008 21.4 602
720 min Summer 6.125 21.2 720
960 min Summer 4,949 20.7 838
1440 min Summer 3.659 19.8 1090
2160 min Summer 2.701 18.5 1492
2880 min Summer 2.176 17.2 1904
4320 min Summer 1.602 14.4 2724
5760 min Summer 1.288 11.6 3512
7200 min Summer 1.088 9.1 4256
8640 min Summer 0.947 6.7 5016
10080 min Summer 0.843 4.7 5744
15 min Winter 83.344 7.7 26
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XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 79.711 24.011 0.3 14.3 FLOOD
60 min Winter 79.715 24.015 0.3 18.1 FLOOD
120 min Winter 79.719 24.019 0.3 22.0 FLOOD
180 min Winter 79.721 24.021 0.3 24.2 FLOOD
240 min Winter 79.723 24.023 0.3 25.6 FLOOD
360 min Winter 79.724 24.024 0.3 27.2 FLOOD
480 min Winter 79.725 24.025 0.3 28.1 FLOOD
600 min Winter 79.726 24.026 0.3 28.6 FLOOD
720 min Winter 79.726 24.026 0.3 28.7 FLOOD
960 min Winter 79.725 24.025 0.3 28.4 FLOOD
1440 min Winter 79.724 24.024 0.3 26.9 FLOOD
2160 min Winter 79.722 24.022 0.3 25.1 FLOOD
2880 min Winter 79.720 24.020 0.3 23.0 FLOOD
4320 min Winter 79.716 24.016 0.3 18,5 FLOOD
5760 min Winter 79.711 24.011 0.3 14.2 FLOOD
7200 min Winter 79.707 24.007 0.3 10.2 FLOOD
8640 min Winter 79.704 24.004 0.3 6.8 FLOOD
10080 min Winter 79.701 24.001 0.3 40 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 11.3 40

60 min Winter 35.949 15.1 70

120 min Winter  22.481 19.0 126

180 min Winter  16.899 21.2 184

240 min Winter 13.734 22.6 242

360 min Winter 10.201 24.3 358

480 min Winter 8.260 25.1 474

600 min Winter 7.008 25.6 588

720 min Winter 6.125 25.7 700

960 min Winter 4,949 25.4 916

1440 min Winter 3.659 23.9 1170

2160 min Winter 2.701 22.1 1624

2880 min Winter 2.176 20.0 2080

4320 min Winter 1.602 15.5 2944

5760 min Winter 1.288 11.2 3752

7200 min Winter 1.088 7.3 4536

8640 min Winter 0.947 3.9 5192

10080 min Winter 0.843 1.1 5848
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Page 3

Date 21/10/2016 16:14
File SE Dead End-1BH.srcx

Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Model
Return Period (years)

Region England and Wales
M5-60 (mm)
Ratio R

Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 0.063
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.021 4 8 0.021 8 12 0.021

Rainfall Details

FSR
30

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840
18.000 Shortest Storm (mins) 15
0.336 Longest Storm (mins) 10080
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Curtins Consulting Ltd Page 4

Date 21/10/2016 16:14 Designed by pennington_p

File SE Dead End-1BH.srcx Checked by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 79.700

Deep Bore Soakaway Structure

Chamber Invert Level (m) 77.700 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Curtins Consulting Ltd

Page 1

Date 21/10/2016 16:31
File SE Pond-2BHs.srcx

Designed by pennington_p
Checked by

XP Solutions Source Control 2016.1

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

Half Drain Time : 702 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m?)
15 min Summer 79.505 24.005 0.3 7.5 FLOOD
30 min Summer 79.507 24.007 0.3 10.0 FLOOD
60 min Summer 79.510 24.010 0.3 125 FLOOD
120 min Summer 79.512 24.012 0.3 15.1 FLOOD
180 min Summer 79.513 24.013 0.3 16.4 FLOOD
240 min Summer 79.514 24.014 0.3 17.1 FLOOD
360 min Summer 79.515 24.015 0.3 17.7 FLOOD
480 min Summer 79.515 24.015 0.3 17.8 FLOOD
600 min Summer 79.515 24.015 0.3 17.7 FLOOD
720 min Summer 79.514 24.014 0.3 17.5 FLOOD
960 min Summer 79.514 24.014 0.3 17.0 FLOOD
1440 min Summer 79.513 24.013 0.3 16.2 FLOOD
2160 min Summer 79.512 24.012 0.3 14.9 FLOOD
2880 min Summer 79.511 24.011 0.3 13.5 FLOOD
4320 min Summer 79.508 24.008 0.3 10.7 FLOOD
5760 min Summer 79.505 24.005 0.3 8.2 FLOOD
7200 min Summer 79.503 24.003 0.3 6.1 FLOOD
8640 min Summer 79.501 24.001 0.3 4.3 FLOOD
10080 min Summer 79.472 23.972 0.3 2.9 Flood Risk
15 min Winter 79.505 24.005 0.3 8.4 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 4.5 26
30 min Summer 55.879 7.0 40
60 min Summer  35.949 9.6 70
120 min Summer 22.481 12.1 128
180 min Summer 16.899 134 186
240 min Summer 13.734 14.1 246
360 min Summer 10.201 14.8 364
480 min Summer 8.260 14.9 482
600 min Summer 7.008 14.7 576
720 min Summer 6.125 14.5 626
960 min Summer 4,949 14.0 752
1440 min Summer 3.659 13.2 1014
2160 min Summer 2.701 11.9 1428
2880 min Summer 2.176 10.5 1828
4320 min Summer 1.602 7.8 2636
5760 min Summer 1.288 5.3 3392
7200 min Summer 1.088 3.1 4104
8640 min Summer 0.947 1.4 4760
10080 min Summer 0.843 0.0 5448
15 min Winter 83.344 55 26
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Curtins Consulting Ltd Page 2

Date 21/10/2016 16:31 Designed by pennington_p
File SE Pond-2BHs.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 79.508 24.008 0.3 11.2 FLOOD
60 min Winter 79.511 24.011 0.3 14.2 FLOOD
120 min Winter 79.514 24.014 0.3 17.1 FLOOD
180 min Winter 79.516 24.016 0.3 18.7 FLOOD
240 min Winter 79.517 24.017 0.3 19.7 FLOOD
360 min Winter 79.518 24.018 0.3 20.6 FLOOD
480 min Winter 79.518 24.018 0.3 21.0 FLOOD
600 min Winter 79.518 24.018 0.3 21.0 FLOOD
720 min Winter 79.518 24.018 0.3 20.9 FLOOD
960 min Winter 79.517 24.017 0.3 20.1 FLOOD
1440 min Winter 79.516 24.016 0.3 18.9 FLOOD
2160 min Winter 79.514 24.014 0.3 16.9 FLOOD
2880 min Winter 79.512 24.012 0.3 14.7 FLOOD
4320 min Winter 79.507 24.007 0.3 10.3 FLOOD
5760 min Winter 79.504 24.004 0.3 6.6 FLOOD
7200 min Winter 79.501 24.001 0.3 3.5 FLOOD
8640 min Winter 78.108 22.608 0.3 1.4 OK
10080 min Winter 71.286 15.786 0.2 0.5 OK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 8.3 40

60 min Winter 35.949 11.2 68

120 min Winter  22.481 14.2 126

180 min Winter  16.899 15.7 184

240 min Winter 13.734 16.7 242

360 min Winter 10.201 17.6 356

480 min Winter 8.260 18.0 470

600 min Winter 7.008 18.1 580

720 min Winter 6.125 17.9 688

960 min Winter 4,949 17.1 876

1440 min Winter 3.659 16.0 1098

2160 min Winter 2.701 13.9 1560

2880 min Winter 2.176 11.7 1992

4320 min Winter 1.602 7.4 2812

5760 min Winter 1.288 3.6 3568

7200 min Winter 1.088 0.6 4192

8640 min Winter 0.947 0.0 4760

10080 min Winter 0.843 0.0 5136
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Curtins Consulting Ltd

Page 3

Date 21/10/2016 16:31
File SE Pond-2BHs.srcx

Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Model

Return Period (years)

Region England and Wales

M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 0.050
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.017 4 8 0.017 8 12 0.017

Rainfall Details

FSR
30

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840
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Curtins Consulting Ltd Page 4

Date 21/10/2016 16:31 Designed by pennington_p

File SE Pond-2BHs.srcx Checked by
XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 79.500

Deep Bore Soakaway Structure

Chamber Invert Level (m) 77.500 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Curtins Consulting Ltd Page 1

Date 21/10/2016 16:07 Designed by pennington_p

File Shared Space E of Home ... Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 981 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (I/s) (m?)
15 min Summer 84.807 24.007 0.3 9.6 FLOOD
30 min Summer 84.810 24.010 0.3 129 FLOOD
60 min Summer 84.813 24.013 0.3 16.3 FLOOD
120 min Summer 84.817 24.017 0.3 19.7 FLOOD
180 min Summer 84.819 24.019 0.3 21.6 FLOOD
240 min Summer 84.820 24.020 0.3 22.8 FLOOD
360 min Summer 84.821 24.021 0.3 24.1 FLOOD
480 min Summer 84.822 24.022 0.3 24.7 FLOOD
600 min Summer 84.822 24.022 0.3 24.8 FLOOD
720 min Summer 84.822 24.022 0.3 24.8 FLOOD
960 min Summer 84.821 24.021 0.3 24.3 FLOOD
1440 min Summer 84.820 24.020 0.3 23.3 FLOOD
2160 min Summer 84.819 24.019 0.3 22.1 FLOOD
2880 min Summer 84.818 24.018 0.3 20.7 FLOOD
4320 min Summer 84.815 24.015 0.3 17.9 FLOOD
5760 min Summer 84.812 24.012 0.3 15.1 FLOOD
7200 min Summer 84.810 24.010 0.3 125 FLOOD
8640 min Summer 84.807 24.007 0.3 10.2 FLOOD
10080 min Summer 84.805 24.005 0.3 8.1 FLOOD
15 min Winter 84.808 24.008 0.3 10.8 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 6.7 27
30 min Summer 55.879 9.9 42
60 min Summer  35.949 13.3 72
120 min Summer 22.481 16.8 130
180 min Summer 16.899 18.7 190
240 min Summer 13.734 19.8 248
360 min Summer 10.201 21.1 366
480 min Summer 8.260 21.7 484
600 min Summer 7.008 21.9 604
720 min Summer 6.125 21.8 722
960 min Summer 4,949 21.3 850
1440 min Summer 3.659 20.4 1102
2160 min Summer 2.701 19.1 1500
2880 min Summer 2.176 17.7 1912
4320 min Summer 1.602 14.9 2728
5760 min Summer 1.288 12.2 3520
7200 min Summer 1.088 9.6 4264
8640 min Summer 0.947 7.2 5024
10080 min Summer 0.843 5.1 5752
15 min Winter 83.344 7.9 27
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Curtins Consulting Ltd Page 2

Date 21/10/2016 16:07 Designed by pennington_p
File Shared Space E of Home ... Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 84.812 24.012 0.3 145 FLOOD
60 min Winter 84.815 24.015 0.3 18.4 FLOOD
120 min Winter 84.819 24.019 0.3 22.4 FLOOD
180 min Winter 84.822 24.022 0.3 24.6 FLOOD
240 min Winter 84.823 24.023 0.3 26.1 FLOOD
360 min Winter 84.825 24.025 0.3 27.7 FLOOD
480 min Winter 84.826 24.026 0.3 28.7 FLOOD
600 min Winter 84.826 24.026 0.3 29.1 FLOOD
720 min Winter 84.826 24.026 0.3 29.3 FLOOD
960 min Winter 84.826 24.026 0.3 29.1 FLOOD
1440 min Winter 84.825 24.025 0.3 27.6 FLOOD
2160 min Winter 84.823 24.023 0.3 25.7 FLOOD
2880 min Winter 84.821 24.021 0.3 23.6 FLOOD
4320 min Winter 84.816 24.016 0.3 19.2 FLOOD
5760 min Winter 84.812 24.012 0.3 14.8 FLOOD
7200 min Winter 84.808 24.008 0.3 10.8 FLOOD
8640 min Winter 84.804 24.004 0.3 7.4 FLOOD
10080 min Winter 84.802 24.002 0.3 45 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 11.5 42

60 min Winter 35.949 15.4 70

120 min Winter  22.481 194 128

180 min Winter  16.899 21.6 186

240 min Winter 13.734 23.1 244

360 min Winter 10.201 24.8 360

480 min Winter 8.260 25.7 476

600 min Winter 7.008 26.2 588

720 min Winter 6.125 26.3 702

960 min Winter 4,949 26.1 920

1440 min Winter 3.659 24.6 1182

2160 min Winter 2.701 22.8 1632

2880 min Winter 2.176 20.7 2084

4320 min Winter 1.602 16.2 2948

5760 min Winter 1.288 11.8 3760

7200 min Winter 1.088 7.9 4544

8640 min Winter 0.947 4.4 5208

10080 min Winter 0.843 1.5 5864
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Curtins Consulting Ltd

Designed by pennington_p

Date 21/10/2016 16:07
File Shared Space E of Home ... Checked by
XP Solutions Source Control 2016.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Yes Climate Change %

Summer Storms

+30

Pipe Network
0.2

Volume in Pipe Network (m3) 1 Dia of Outfall Pipe (m)
Pipe (mm) 0.600

Slope of Outfall Pipe (1:X) 175 Roughness of Outfall

Time Area Diagram

Total Area (ha) 0.064
Time (mins)  Area

Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.021 4 8 0.021 8 12 0.021
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Date 21/10/2016 16:07 Designed by pennington_p

File Shared Space E of Home ... Checked by
XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 84.800

Deep Bore Soakaway Structure

Chamber Invert Level (m) 82.800 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Curtins Consulting Ltd

Page 1

Date 21/10/2016 16:13
File SW Green Space-4BHs.srcx

Designed by pennington_p
Checked by

XP Solutions Source Control 2016.1

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

Half Drain Time : 677 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
15 min Summer 83.004 24.004 0.3 7.1 FLOOD
30 min Summer 83.007 24.007 0.3 9.6 FLOOD
60 min Summer 83.009 24.009 0.3 121 FLOOD
120 min Summer 83.012 24.012 0.3 14.6 FLOOD
180 min Summer 83.013 24.013 0.3 15.9 FLOOD
240 min Summer 83.014 24.014 0.3 16.6 FLOOD
360 min Summer 83.014 24.014 0.3 17.2 FLOOD
480 min Summer 83.014 24.014 0.3 17.3 FLOOD
600 min Summer 83.014 24.014 0.3 17.2 FLOOD
720 min Summer 83.014 24.014 0.3 17.0 FLOOD
960 min Summer 83.014 24.014 0.3 16.5 FLOOD
1440 min Summer 83.013 24.013 0.3 15.7 FLOOD
2160 min Summer 83.011 24.011 0.3 14.4 FLOOD
2880 min Summer 83.010 24.010 0.3 13.0 FLOOD
4320 min Summer 83.007 24.007 0.3 10.3 FLOOD
5760 min Summer 83.005 24.005 0.3 7.8 FLOOD
7200 min Summer 83.003 24.003 0.3 5.7 FLOOD
8640 min Summer 83.001 24.001 0.3 4.0 FLOOD
10080 min Summer 82.711 23.711 0.3 2.6 Flood Risk
15 min Winter 83.005 24.005 0.3 8.0 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 4.1 36
30 min Summer 55.879 6.6 48
60 min Summer  35.949 9.2 76
120 min Summer 22.481 11.7 134
180 min Summer 16.899 12.9 192
240 min Summer 13.734 13.6 250
360 min Summer 10.201 14.3 368
480 min Summer 8.260 14.4 484
600 min Summer 7.008 14.2 566
720 min Summer 6.125 14.0 622
960 min Summer 4,949 13.6 752
1440 min Summer 3.659 12.7 1016
2160 min Summer 2.701 11.4 1424
2880 min Summer 2.176 10.0 1828
4320 min Summer 1.602 7.3 2608
5760 min Summer 1.288 4.8 3360
7200 min Summer 1.088 2.7 4112
8640 min Summer 0.947 1.0 4768
10080 min Summer 0.843 0.0 5448
15 min Winter 83.344 5.0 36
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Curtins Consulting Ltd Page 2

Date 21/10/2016 16:13 Designed by pennington_p

File SW Green Space-4BHs.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 83.008 24.008 0.3 10.8 FLOOD
60 min Winter 83.011 24.011 0.3 13.7 FLOOD
120 min Winter 83.014 24.014 0.3 16.6 FLOOD
180 min Winter 83.015 24.015 0.3 18.2 FLOOD
240 min Winter 83.016 24.016 0.3 19.1 FLOOD
360 min Winter 83.017 24.017 0.3 20.1 FLOOD
480 min Winter 83.017 24.017 0.3 20.4 FLOOD
600 min Winter 83.017 24.017 0.3 20.4 FLOOD
720 min Winter 83.017 24.017 0.3 20.2 FLOOD
960 min Winter 83.017 24.017 0.3 195 FLOOD
1440 min Winter 83.015 24.015 0.3 18.3 FLOOD
2160 min Winter 83.013 24.013 0.3 16.3 FLOOD
2880 min Winter 83.011 24.011 0.3 141 FLOOD
4320 min Winter 83.007 24.007 0.3 9.8 FLOOD
5760 min Winter 83.003 24.003 0.3 6.0 FLOOD
7200 min Winter 83.000 24.000 0.3 3.1 FLOOD
8640 min Winter 81.375 22.375 0.3 1.1 OK
10080 min Winter 74.553 15.553 0.2 0.5 OK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 7.8 48

60 min Winter 35.949 10.7 76

120 min Winter  22.481 13.7 132

180 min Winter  16.899 15.2 190

240 min Winter 13.734 16.1 246

360 min Winter 10.201 17.1 362

480 min Winter 8.260 175 474

600 min Winter 7.008 17.5 586

720 min Winter 6.125 17.3 692

960 min Winter 4,949 16.5 812

1440 min Winter 3.659 154 1100

2160 min Winter 2.701 13.3 1556

2880 min Winter 2.176 111 1992

4320 min Winter 1.602 6.8 2808

5760 min Winter 1.288 3.1 3536

7200 min Winter 1.088 0.1 4184

8640 min Winter 0.947 0.0 4704

10080 min Winter 0.843 0.0 5072
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Page 3

Curtins Consulting Ltd

Date 21/10/2016 16:13 Desi
File SW Green Space-4BHs.srcx Chec

gned by pennington_p
ked by

XP Solutions

Source Control 2016.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes
30 Cv (Summer) 0.750

Return Period (years)
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

0.2

Volume in Pipe Network (m3) 5 Dia of Outfall Pipe (m)
Pipe (mm) 0.600

Slope of Outfall Pipe (1:X) 175 Roughness of Outfall

Time Area Diagram

Total Area (ha) 0.049

Area | Time (mins) Area | Time (mins) Area

Time (mins)
(ha) | From: To: (ha)

From: To: (ha) | From: To:

0 4 0.016 4 8 0.016 8 12 0.016
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Date 21/10/2016 16:13 Designed by pennington_p

File SW Green Space-4BHs.srcx Checked by
XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 83.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 81.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Curtins Consulting Ltd Page 1

Date 21/10/2016 16:12 Designed by pennington_p

File SW Shared Space-1BH.srcx Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 1033 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
15 min Summer 81.007 24.007 0.3 10.1 FLOOD
30 min Summer 81.010 24.010 0.3 13.4 FLOOD
60 min Summer 81.014 24.014 0.3 17.1 FLOOD
120 min Summer 81.018 24.018 0.3 20.7 FLOOD
180 min Summer 81.020 24.020 0.3 22.7 FLOOD
240 min Summer 81.021 24.021 0.3 24.0 FLOOD
360 min Summer 81.022 24.022 0.3 25.4 FLOOD
480 min Summer 81.023 24.023 0.3 26.1 FLOOD
600 min Summer 81.023 24.023 0.3 26.4 FLOOD
720 min Summer 81.023 24.023 0.3 26.4 FLOOD
960 min Summer 81.023 24.023 0.3 25.9 FLOOD
1440 min Summer 81.022 24.022 0.3 249 FLOOD
2160 min Summer 81.021 24.021 0.3 23.7 FLOOD
2880 min Summer 81.019 24.019 0.3 22.3 FLOOD
4320 min Summer 81.017 24.017 0.3 19.5 FLOOD
5760 min Summer 81.014 24.014 0.3 16.7 FLOOD
7200 min Summer 81.011 24.011 0.3 141 FLOOD
8640 min Summer 81.009 24.009 0.3 11.6 FLOOD
10080 min Summer 81.006 24.006 0.3 9.5 FLOOD
15 min Winter 81.008 24.008 0.3 11.3 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 7.1 29
30 min Summer 55.879 10.5 43
60 min Summer  35.949 14.1 72
120 min Summer 22.481 17.8 132
180 min Summer 16.899 19.8 190
240 min Summer 13.734 21.0 250
360 min Summer 10.201 22.4 368
480 min Summer 8.260 23.1 486
600 min Summer 7.008 23.4 604
720 min Summer 6.125 234 722
960 min Summer 4,949 22.9 880
1440 min Summer 3.659 22.0 1126
2160 min Summer 2.701 20.7 1520
2880 min Summer 2.176 19.3 1936
4320 min Summer 1.602 16.5 2732
5760 min Summer 1.288 13.7 3528
7200 min Summer 1.088 11.1 4320
8640 min Summer 0.947 8.7 5040
10080 min Summer 0.843 6.5 5760
15 min Winter 83.344 8.4 29
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Curtins Consulting Ltd Page 2

Date 21/10/2016 16:12 Designed by pennington_p
File SW Shared Space-1BH.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 81.012 24.012 0.3 15.1 FLOOD
60 min Winter 81.016 24.016 0.3 19.2 FLOOD
120 min Winter 81.021 24.021 0.3 23,5 FLOOD
180 min Winter 81.023 24.023 0.3 25.9 FLOOD
240 min Winter 81.024 24.024 0.3 27.4 FLOOD
360 min Winter 81.026 24.026 0.3 29.3 FLOOD
480 min Winter 81.027 24.027 0.3 30.3 FLOOD
600 min Winter 81.028 24.028 0.3 30.9 FLOOD
720 min Winter 81.028 24.028 0.3 31.1 FLOOD
960 min Winter 81.028 24.028 0.3 31.0 FLOOD
1440 min Winter 81.027 24.027 0.3 29.5 FLOOD
2160 min Winter 81.025 24.025 0.3 27.7 FLOOD
2880 min Winter 81.023 24.023 0.3 25.6 FLOOD
4320 min Winter 81.018 24.018 0.3 21.2 FLOOD
5760 min Winter 81.014 24.014 0.3 16.7 FLOOD
7200 min Winter 81.010 24.010 0.3 12.6 FLOOD
8640 min Winter 81.006 24.006 0.3 9.0 FLOOD
10080 min Winter 81.003 24.003 0.3 59 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 12.2 43

60 min Winter  35.949 16.3 72

120 min Winter  22.481 20.5 130

180 min Winter 16.899 22.9 188

240 min Winter 13.734 24.4 246

360 min Winter 10.201 26.3 362

480 min Winter 8.260 27.3 476

600 min Winter 7.008 27.9 592

720 min Winter 6.125 28.1 704

960 min Winter 4,949 28.0 924

1440 min Winter 3.659 26.5 1308

2160 min Winter 2.701 24.7 1648

2880 min Winter 2.176 22.7 2108

4320 min Winter 1.602 18.2 2988

5760 min Winter 1.288 13.8 3816

7200 min Winter 1.088 9.7 4608

8640 min Winter 0.947 6.1 5288

10080 min Winter 0.843 3.0 5960
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Curtins Consulting Ltd

Designed by pennington_p

Checked by
Source Control 2016.1

Date 21/10/2016 16:12
File SW Shared Space-1BH.srcx

XP Solutions

Rainfall Details

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Yes Climate Change % +30

Summer Storms
Pipe Network
0.2

Volume in Pipe Network (m3) 2 Dia of Outfall Pipe (m)
Pipe (mm) 0.600

Slope of Outfall Pipe (1:X) 175 Roughness of Outfall

Time Area Diagram

Total Area (ha) 0.067

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.022 4 8 0.022 8 12 0.022
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Curtins Consulting Ltd Page 4

Date 21/10/2016 16:12 Designed by pennington_p

File SW Shared Space-1BH.srcx Checked by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 81.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 79.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Curtins Consulting Ltd Page 1

Date 21/10/2016 16:34 Designed by pennington_p

File Typical highway-1BH.srcx Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 358 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
15 min Summer 80.001 24.001 0.3 4.4 FLOOD
30 min Summer 80.003 24.003 0.3 5.8 FLOOD
60 min Summer 80.004 24.004 0.3 7.2 FLOOD
120 min Summer 80.005 24.005 0.3 8.4 FLOOD
180 min Summer 80.006 24.006 0.3 8.9 FLOOD
240 min Summer 80.006 24.006 0.3 9.0 FLOOD
360 min Summer 80.006 24.006 0.3 8.9 FLOOD
480 min Summer 80.006 24.006 0.3 8.7 FLOOD
600 min Summer 80.006 24.006 0.3 8.6 FLOOD
720 min Summer 80.005 24.005 0.3 8.4 FLOOD
960 min Summer 80.005 24.005 0.3 8.0 FLOOD
1440 min Summer 80.004 24.004 0.3 7.1 FLOOD
2160 min Summer 80.003 24.003 0.3 5.7 FLOOD
2880 min Summer 80.002 24.002 0.3 45 FLOOD
4320 min Summer 79.623 23.623 0.3 2.5 OK
5760 min Summer 78.496 22.496 0.3 1.3 OK
7200 min Summer 75.322 19.322 0.3 0.6 OK
8640 min Summer 70.714 14.714 0.2 0.5 OK
10080 min Summer 69.095 13.095 0.2 0.4 OK
15 min Winter 80.002 24.002 0.3 49 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 14 25
30 min Summer 55.879 2.8 39
60 min Summer  35.949 4.2 68
120 min Summer 22.481 55 126
180 min Summer 16.899 5.9 184
240 min Summer 13.734 6.1 242
360 min Summer 10.201 6.0 316
480 min Summer 8.260 5.8 380
600 min Summer 7.008 5.6 442
720 min Summer 6.125 54 510
960 min Summer 4,949 5.0 648
1440 min Summer 3.659 4.1 920
2160 min Summer 2.701 2.8 1320
2880 min Summer 2.176 1.5 1700
4320 min Summer 1.602 0.0 2388
5760 min Summer 1.288 0.0 3056
7200 min Summer 1.088 0.0 3680
8640 min Summer 0.947 0.0 4400
10080 min Summer 0.843 0.0 5136
15 min Winter 83.344 2.0 25
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Curtins Consulting Ltd Page 2

Date 21/10/2016 16:34 Designed by pennington_p

File Typical highway-1BH.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 80.004 24.004 0.3 6.6 FLOOD
60 min Winter 80.005 24.005 0.3 8.2 FLOOD
120 min Winter 80.007 24.007 0.3 9.7 FLOOD
180 min Winter 80.007 24.007 0.3 10.3 FLOOD
240 min Winter 80.008 24.008 0.3 10.6 FLOOD
360 min Winter 80.008 24.008 0.3 10.6 FLOOD
480 min Winter 80.007 24.007 0.3 10.3 FLOOD
600 min Winter 80.007 24.007 0.3 10.0 FLOOD
720 min Winter 80.007 24.007 0.3 9.8 FLOOD
960 min Winter 80.006 24.006 0.3 9.1 FLOOD
1440 min Winter 80.005 24.005 0.3 7.7 FLOOD
2160 min Winter 80.003 24.003 0.3 5.6 FLOOD
2880 min Winter 80.001 24.001 0.3 3.7 FLOOD
4320 min Winter 78.310 22.310 0.3 1.0 OK
5760 min Winter 70.461 14.461 0.2 0.5 OK
7200 min Winter 68.204 12.204 0.2 0.4 OK
8640 min Winter 66.625 10.625 0.2 0.3 OK
10080 min Winter 65.451 9.451 0.1 0.3 OK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
30 min Winter  55.879 3.6 39
60 min Winter 35.949 5.2 68
120 min Winter  22.481 6.7 124
180 min Winter  16.899 7.3 180
240 min Winter  13.734 7.6 238
360 min Winter 10.201 7.6 346
480 min Winter 8.260 7.3 442
600 min Winter 7.008 7.1 476
720 min Winter 6.125 6.8 552
960 min Winter 4.949 6.2 706
1440 min Winter 3.659 4.7 1000
2160 min Winter 2.701 2.6 1412
2880 min Winter 2.176 0.7 1788
4320 min Winter 1.602 0.0 2388
5760 min Winter 1.288 0.0 2936
7200 min Winter 1.088 0.0 3672
8640 min Winter 0.947 0.0 4400
10080 min Winter 0.843 0.0 5136
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Curtins Consulting Ltd

Page 3

Date 21/10/2016 16:34
File Typical highway-1BH.srcx

Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Model
Return Period (years)

Region England and Wales
M5-60 (mm)
Ratio R

Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 0.030
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.010 4 8 0.010 8 12 0.010

Rainfall Details

FSR
30

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840
18.000 Shortest Storm (mins) 15
0.336 Longest Storm (mins) 10080
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Curtins Consulting Ltd Page 4

Date 21/10/2016 16:34 Designed by pennington_p

File Typical highway-1BH.srcx Checked by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 80.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 78.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Curtins Consulting Ltd

Page 1

Date 21/10/2016 16:08 Designed by pennington_p

File Verge N of Home Frarm-3... Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 288 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
15 min Summer 86.001 24.001 0.3 3.6 FLOOD
30 min Summer 86.002 24.002 0.3 4.7 FLOOD
60 min Summer 86.003 24.003 0.3 5.9 FLOOD
120 min Summer 86.004 24.004 0.3 6.8 FLOOD
180 min Summer 86.004 24.004 0.3 7.0 FLOOD
240 min Summer 86.004 24.004 0.3 7.1 FLOOD
360 min Summer 86.004 24.004 0.3 6.9 FLOOD
480 min Summer 86.004 24.004 0.3 6.8 FLOOD
600 min Summer 86.004 24.004 0.3 6.6 FLOOD
720 min Summer 86.003 24.003 0.3 6.4 FLOOD
960 min Summer 86.003 24.003 0.3 5.9 FLOOD
1440 min Summer 86.002 24.002 0.3 5.0 FLOOD
2160 min Summer 86.001 24.001 0.3 3.8 FLOOD
2880 min Summer 85.791 23.791 0.3 2.7 Flood Risk
4320 min Summer 84.476 22.476 0.3 1.2 OK
5760 min Summer 79.612 17.612 0.3 0.6 OK
7200 min Summer 76.128 14.128 0.2 0.4 OK
8640 min Summer 74.287 12.287 0.2 0.4 OK
10080 min Summer 72.911 10.911 0.2 0.3 OK
15 min Winter 86.001 24.001 0.3 4.1 FLOOD
Storm Rain Flooded Time-Peak

Event (mm/hr)  Volume (mins)
(m3)

15 min Summer 83.344 0.6 26
30 min Summer 55.879 1.8 40
60 min Summer  35.949 2.9 68
120 min Summer 22.481 3.8 126
180 min Summer 16.899 4.1 182
240 min Summer 13.734 4.1 230
360 min Summer 10.201 4.0 290
480 min Summer 8.260 3.8 358
600 min Summer 7.008 3.6 424
720 min Summer 6.125 34 492
960 min Summer 4,949 3.0 628
1440 min Summer 3.659 2.1 900
2160 min Summer 2.701 0.8 1280
2880 min Summer 2.176 0.0 1648
4320 min Summer 1.602 0.0 2308
5760 min Summer 1.288 0.0 2944
7200 min Summer 1.088 0.0 3648
8640 min Summer 0.947 0.0 4400
10080 min Summer 0.843 0.0 5144

15 min Winter 83.344 1.1 26

©1982-2016 XP Solutions




Curtins Consulting Ltd Page 2

Date 21/10/2016 16:08 Designed by pennington_p

File Verge N of Home Frarm-3... Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 86.002 24.002 0.3 54 FLOOD
60 min Winter 86.004 24.004 0.3 6.7 FLOOD
120 min Winter 86.005 24.005 0.3 7.8 FLOOD
180 min Winter 86.005 24.005 0.3 8.2 FLOOD
240 min Winter 86.005 24.005 0.3 8.3 FLOOD
360 min Winter 86.005 24.005 0.3 8.1 FLOOD
480 min Winter 86.005 24.005 0.3 7.9 FLOOD
600 min Winter 86.005 24.005 0.3 7.6 FLOOD
720 min Winter 86.004 24.004 0.3 7.3 FLOOD
960 min Winter 86.004 24.004 0.3 6.6 FLOOD
1440 min Winter 86.002 24.002 0.3 5.2 FLOOD
2160 min Winter 86.000 24.000 0.3 3.2 FLOOD
2880 min Winter 84.890 22.890 0.3 1.7 OK
4320 min Winter 77.020 15.020 0.2 0.5 OK
5760 min Winter 74.111 12.111 0.2 0.4 OK
7200 min Winter 72.241 10.241 0.2 0.3 OK
8640 min Winter 70.874 8.874 0.1 0.3 OK
10080 min Winter 69.913 7.913 0.1 0.2 OK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
30 min Winter  55.879 2.4 40
60 min Winter  35.949 3.7 68
120 min Winter  22.481 4.8 124
180 min Winter  16.899 53 180
240 min Winter 13.734 5.4 236
360 min Winter 10.201 5.2 338
480 min Winter 8.260 4.9 382
600 min Winter 7.008 4.7 460
720 min Winter 6.125 4.3 536
960 min Winter 4,949 3.7 686
1440 min Winter 3.659 2.2 972
2160 min Winter 2.701 0.3 1348
2880 min Winter 2.176 0.0 1688
4320 min Winter 1.602 0.0 2200
5760 min Winter 1.288 0.0 2888
7200 min Winter 1.088 0.0 3664
8640 min Winter 0.947 0.0 4424
10080 min Winter 0.843 0.0 5056

©1982-2016 XP Solutions




Page 3

Curtins Consulting Ltd

Designed by pennington_p

Date 21/10/2016 16:08
File Verge N of Home Frarm-3... Checked by
XP Solutions Source Control 2016.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Yes Climate Change %

Summer Storms

+30

Pipe Network
0.2

Volume in Pipe Network (m3) 1 Dia of Outfall Pipe (m)
Pipe (mm) 0.600

Slope of Outfall Pipe (1:X) 175 Roughness of Outfall

Time Area Diagram

Total Area (ha) 0.025
(mins)  Area

Time (mins) Area | Time (mins) Area | Time
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.008 4 8 0.008 8 12 0.008
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Curtins Consulting Ltd Page 4

Date 21/10/2016 16:08 Designed by pennington_p

File Verge N of Home Frarm-3... Checked by
XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 86.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 84.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Curtins Consulting Ltd Page 1

Date 21/10/2016 16:04 Designed by pennington_p

File Village Green-7BHs.srcx Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 1488 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (I/s) (m?)
15 min Summer 82.710 24.010 0.3 13.1 FLOOD
30 min Summer 82.715 24.015 0.3 17.7 FLOOD
60 min Summer 82.720 24.020 0.3 22.6 FLOOD
120 min Summer 82.725 24.025 0.3 27.7 FLOOD
180 min Summer 82.728 24.028 0.3 30.6 FLOOD
240 min Summer 82.730 24.030 0.3 325 FLOOD
360 min Summer 82.732 24.032 0.3 349 FLOOD
480 min Summer 82.733 24.033 0.3 36.4 FLOOD
600 min Summer 82.734 24.034 0.3 37.3 FLOOD
720 min Summer 82.735 24.035 0.3 37.8 FLOOD
960 min Summer 82.735 24.035 0.3 38.0 FLOOD
1440 min Summer 82.734 24.034 0.3 37.0 FLOOD
2160 min Summer 82.733 24.033 0.3 35.5 FLOOD
2880 min Summer 82.731 24.031 0.3 34.2 FLOOD
4320 min Summer 82.728 24.028 0.3 31.5 FLOOD
5760 min Summer 82.726 24.026 0.3 28.6 FLOOD
7200 min Summer 82.723 24.023 0.3 25.7 FLOOD
8640 min Summer 82.720 24.020 0.3 23.0 FLOOD
10080 min Summer 82.717 24.017 0.3 20.4 FLOOD
15 min Winter 82.712 24.012 0.3 14.8 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 10.2 37
30 min Summer 55.879 14.7 50
60 min Summer  35.949 19.6 78
120 min Summer 22.481 24.7 136
180 min Summer 16.899 27.6 194
240 min Summer 13.734 29.5 254
360 min Summer 10.201 31.9 372
480 min Summer 8.260 334 490
600 min Summer 7.008 34.3 610
720 min Summer 6.125 34.8 728
960 min Summer 4,949 35.0 966
1440 min Summer 3.659 34.0 1290
2160 min Summer 2.701 325 1664
2880 min Summer 2.176 31.2 2048
4320 min Summer 1.602 28.5 2868
5760 min Summer 1.288 25.6 3696
7200 min Summer 1.088 22.8 4480
8640 min Summer 0.947 20.0 5288
10080 min Summer 0.843 17.4 6064
15 min Winter  83.344 11.8 38
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Curtins Consulting Ltd Page 2

Date 21/10/2016 16:04 Designed by pennington_p

File Village Green-7BHs.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 82.717 24.017 0.3 19.9 FLOOD
60 min Winter 82.722 24.022 0.3 25.4 FLOOD
120 min Winter 82.728 24.028 0.3 31.3 FLOOD
180 min Winter 82.732 24.032 0.3 34.7 FLOOD
240 min Winter 82.734 24.034 0.3 37.0 FLOOD
360 min Winter 82.737 24.037 0.3 39.9 FLOOD
480 min Winter 82.739 24.039 0.3 41.8 FLOOD
600 min Winter 82.740 24.040 0.3 43.1 FLOOD
720 min Winter 82.741 24.041 0.3 43.9 FLOOD
960 min Winter 82.742 24.042 0.3 447 FLOOD
1440 min Winter 82.741 24.041 0.3 445 FLOOD
2160 min Winter 82.739 24.039 0.3 42.0 FLOOD
2880 min Winter 82.737 24.037 0.3 40.2 FLOOD
4320 min Winter 82.733 24.033 0.3 36.0 FLOOD
5760 min Winter 82.728 24.028 0.3 315 FLOOD
7200 min Winter 82.724 24.024 0.3 26.9 FLOOD
8640 min Winter 82.720 24.020 0.3 22.6 FLOOD
10080 min Winter 82.716 24.016 0.3 18.6 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 16.9 50

60 min Winter  35.949 22.4 78

120 min Winter  22.481 28.3 134

180 min Winter 16.899 31.7 192

240 min Winter 13.734 34.0 250

360 min Winter 10.201 36.9 366

480 min Winter 8.260 38.8 482

600 min Winter 7.008 40.1 598

720 min Winter 6.125 40.9 714

960 min Winter 4.949 41.7 942

1440 min Winter 3.659 41.5 1382

2160 min Winter 2.701 39.0 1788

2880 min Winter 2.176 37.2 2216

4320 min Winter 1.602 33.0 3128

5760 min Winter 1.288 28.5 4040

7200 min Winter 1.088 24.0 4848

8640 min Winter 0.947 19.6 5664

10080 min Winter 0.843 15.6 6456
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Page 3

Curtins Consulting Ltd

Date 21/10/2016 16:04 Desi
File Village Green-7BHs.srcx

gned by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes
30 Cv (Summer) 0.750

Return Period (years)
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

0.2

Volume in Pipe Network (m3) 5 Dia of Outfall Pipe (m)
Pipe (mm) 0.600

Slope of Outfall Pipe (1:X) 175 Roughness of Outfall

Time Area Diagram

Total Area (ha) 0.088

Area | Time (mins) Area | Time (mins) Area

Time (mins)
(ha) | From: To: (ha)

From: To: (ha) | From: To:

0 4 0.029 4 8 0.029 8 12 0.029
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Curtins Consulting Ltd Page 4

Date 21/10/2016 16:04 Designed by pennington_p

File Village Green-7BHs.srcx Checked by
XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 82.700

Deep Bore Soakaway Structure

Chamber Invert Level (m) 80.700 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000

©1982-2016 XP Solutions




Curtins Consulting Ltd

Page 1

Date 21/10/2016 16:14 Designed by pennington_p
File West Corner Green.srcx Checked by

XP Solutions Source Control 2016.1

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

Half Drain Time : 374 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
15 min Summer 87.002 24.002 0.3 4.5 FLOOD
30 min Summer 87.003 24.003 0.3 6.0 FLOOD
60 min Summer 87.005 24.005 0.3 7.5 FLOOD
120 min Summer 87.006 24.006 0.3 8.7 FLOOD
180 min Summer 87.006 24.006 0.3 9.3 FLOOD
240 min Summer 87.006 24.006 0.3 9.4 FLOOD
360 min Summer 87.006 24.006 0.3 9.3 FLOOD
480 min Summer 87.006 24.006 0.3 9.2 FLOOD
600 min Summer 87.006 24.006 0.3 9.0 FLOOD
720 min Summer 87.006 24.006 0.3 8.8 FLOOD
960 min Summer 87.005 24.005 0.3 8.4 FLOOD
1440 min Summer 87.005 24.005 0.3 7.5 FLOOD
2160 min Summer 87.003 24.003 0.3 6.1 FLOOD
2880 min Summer 87.002 24.002 0.3 49 FLOOD
4320 min Summer 86.901 23.901 0.3 2.8 Flood Risk
5760 min Summer 85.681 22.681 0.3 15 OK
7200 min Summer 85.005 22.005 0.3 0.7 OK
8640 min Summer 78.206 15.206 0.2 0.5 OK
10080 min Summer 76.534 13.534 0.2 0.4 OK
15 min Winter 87.002 24.002 0.3 5.1 FLOOD
Storm Rain Flooded Time-Peak

Event (mm/hr)  Volume (mins)
(m3)

15 min Summer 83.344 1.6 25
30 min Summer 55.879 3.0 40
60 min Summer  35.949 4.5 68
120 min Summer 22.481 5.8 126
180 min Summer 16.899 6.3 184
240 min Summer 13.734 6.5 242
360 min Summer 10.201 6.4 322
480 min Summer 8.260 6.2 384
600 min Summer 7.008 6.0 448
720 min Summer 6.125 5.8 514
960 min Summer 4,949 5.4 652
1440 min Summer 3.659 4.5 926
2160 min Summer 2.701 3.2 1324
2880 min Summer 2.176 1.9 1704
4320 min Summer 1.602 0.0 2424
5760 min Summer 1.288 0.0 3064
7200 min Summer 1.088 0.0 3688
8640 min Summer 0.947 0.0 4400
10080 min Summer 0.843 0.0 5136

15 min Winter 83.344 2.2 25
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Curtins Consulting Ltd Page 2

Date 21/10/2016 16:14 Designed by pennington_p

File West Corner Green.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 87.004 24.004 0.3 6.8 FLOOD
60 min Winter 87.006 24.006 0.3 8.5 FLOOD
120 min Winter 87.007 24.007 0.3 10.0 FLOOD
180 min Winter 87.008 24.008 0.3 10.7 FLOOD
240 min Winter 87.008 24.008 0.3 11.0 FLOOD
360 min Winter 87.008 24.008 0.3 11.1 FLOOD
480 min Winter 87.008 24.008 0.3 10.8 FLOOD
600 min Winter 87.008 24.008 0.3 10.5 FLOOD
720 min Winter 87.007 24.007 0.3 10.3 FLOOD
960 min Winter 87.007 24.007 0.3 9.6 FLOOD
1440 min Winter 87.005 24.005 0.3 8.2 FLOOD
2160 min Winter 87.003 24.003 0.3 6.1 FLOOD
2880 min Winter 87.001 24.001 0.3 41 FLOOD
4320 min Winter 85.552 22.552 0.3 1.3 OK
5760 min Winter 77.945 14.945 0.2 0.5 OK
7200 min Winter 75.612 12.612 0.2 0.4 OK
8640 min Winter 73.981 10.981 0.2 0.3 OK
10080 min Winter 72.768 9.768 0.2 0.3 OK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
30 min Winter  55.879 3.8 39
60 min Winter 35.949 55 68
120 min Winter  22.481 7.1 124
180 min Winter  16.899 7.8 182
240 min Winter  13.734 8.1 238
360 min Winter 10.201 8.1 348
480 min Winter 8.260 7.8 448
600 min Winter 7.008 7.6 480
720 min Winter 6.125 7.3 556
960 min Winter 4.949 6.7 710
1440 min Winter 3.659 5.3 1008
2160 min Winter 2.701 3.1 1424
2880 min Winter 2.176 1.2 1796
4320 min Winter 1.602 0.0 2428
5760 min Winter 1.288 0.0 2936
7200 min Winter 1.088 0.0 3672
8640 min Winter 0.947 0.0 4400
10080 min Winter 0.843 0.0 5136
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Date 21/10/2016 16:14
File West Corner Green.srcx

Designed by pennington_p
Checked by

XP Solutions

Source Control 2016.1

Rainfall Model
Return Period (years)

Region England and Wales

Rainfall Details

FSR
30

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 0.031
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.010 4 8 0.010 8 12 0.010
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Date 21/10/2016 16:14 Designed by pennington_p

File West Corner Green.srcx Checked by
XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 87.000

Deep Bore Soakaway Structure

Chamber Invert Level (m) 85.000 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:11 Designed by pennington_p
File W Entrance Vrege-1BH.srcx  Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 664 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
15 min Summer 84.304 24.004 0.3 7.1 FLOOD
30 min Summer 84.306 24.006 0.3 9.4 FLOOD
60 min Summer 84.309 24.009 0.3 11.9 FLOOD
120 min Summer 84.311 24.011 0.3 14.3 FLOOD
180 min Summer 84.313 24.013 0.3 15,6 FLOOD
240 min Summer 84.313 24.013 0.3 16.2 FLOOD
360 min Summer 84.314 24.014 0.3 16.8 FLOOD
480 min Summer 84.314 24.014 0.3 16.9 FLOOD
600 min Summer 84.314 24.014 0.3 16.7 FLOOD
720 min Summer 84.313 24.013 0.3 16.5 FLOOD
960 min Summer 84.313 24.013 0.3 16.0 FLOOD
1440 min Summer 84.312 24.012 0.3 15.2 FLOOD
2160 min Summer 84.311 24.011 0.3 13.9 FLOOD
2880 min Summer 84.310 24.010 0.3 125 FLOOD
4320 min Summer 84.307 24.007 0.3 9.8 FLOOD
5760 min Summer 84.304 24.004 0.3 7.4 FLOOD
7200 min Summer 84.302 24.002 0.3 5.3 FLOOD
8640 min Summer 84.301 24.001 0.3 3.6 FLOOD
10080 min Summer 83.767 23.467 0.3 2.4 OK
15 min Winter 84.305 24.005 0.3 8.0 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 4.1 31
30 min Summer 55.879 6.5 44
60 min Summer  35.949 9.0 74
120 min Summer 22.481 11.4 132
180 min Summer 16.899 12.6 190
240 min Summer 13.734 13.3 248
360 min Summer 10.201 13.8 366
480 min Summer 8.260 13.9 482
600 min Summer 7.008 13.7 564
720 min Summer 6.125 13.5 616
960 min Summer 4,949 131 742
1440 min Summer 3.659 12.2 1004
2160 min Summer 2.701 10.9 1420
2880 min Summer 2.176 9.5 1824
4320 min Summer 1.602 6.8 2608
5760 min Summer 1.288 4.4 3360
7200 min Summer 1.088 2.3 4064
8640 min Summer 0.947 0.7 4760
10080 min Summer 0.843 0.0 5432
15 min Winter 83.344 5.0 31
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Date 21/10/2016 16:11
File W Entrance Vrege-1BH.srcx

Designed by pennington_p

Checked

by

XP Solutions

Source Control 2016.1

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

Max Status
Volume
(m?)

10.7 FLOOD
13.5 FLOOD
16.3 FLOOD
17.8 FLOOD
18.7 FLOOD
19.6 FLOOD
19.9 FLOOD
19.9 FLOOD
19.7 FLOOD
18.9 FLOOD
17.8 FLOOD
15.7 FLOOD
13.4 FLOOD

9.2 FLOOD

55 FLOOD

2.7 Flood Risk

0.9 OK

0.5 oK

Flooded Time-Peak

Storm Max Max Max

Event Level Depth Infiltration

(m) (m) (Ifs)

30 min Winter 84.308 24.008 0.3
60 min Winter 84.311 24.011 0.3
120 min Winter 84.313 24.013 0.3
180 min Winter 84.315 24.015 0.3
240 min Winter 84.316 24.016 0.3
360 min Winter 84.317 24.017 0.3
480 min Winter 84.317 24.017 0.3
600 min Winter 84.317 24.017 0.3
720 min Winter 84.317 24.017 0.3
960 min Winter 84.316 24.016 0.3
1440 min Winter 84.315 24.015 0.3
2160 min Winter 84.313 24.013 0.3
2880 min Winter 84.310 24.010 0.3
4320 min Winter 84.306 24.006 0.3
5760 min Winter 84.303 24.003 0.3
7200 min Winter 84.076 23.776 0.3
8640 min Winter 82.475 22.175 0.3
10080 min Winter 75.526 15.226 0.2

Storm Rain
Event (mm/hr)  Volume
(m3)

30 min Winter  55.879 7.7

60 min Winter  35.949 10.5

120 min Winter  22.481 134

180 min Winter 16.899 14.8

240 min Winter 13.734 15.7

360 min Winter 10.201 16.6

480 min Winter 8.260 16.9

600 min Winter 7.008 16.9

720 min Winter 6.125 16.7

960 min Winter 4,949 16.0

1440 min Winter 3.659 14.8

2160 min Winter 2.701 12.7

2880 min Winter 2.176 105

4320 min Winter 1.602 6.2

5760 min Winter 1.288 2.6

7200 min Winter 1.088 0.0

8640 min Winter 0.947 0.0

10080 min Winter 0.843 0.0

(mins)

44

72
130
188
244
360

472
582
688
796
1094
1552
1976
2784
3528
4168
4664
5080
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Curtins Consulting Ltd

Designed by pennington_p

Checked by
Source Control 2016.1

Date 21/10/2016 16:11
File W Entrance Vrege-1BH.srcx

XP Solutions

Rainfall Details

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Yes Climate Change % +30

Summer Storms
Pipe Network
0.2

Volume in Pipe Network (m3) 3 Dia of Outfall Pipe (m)
Pipe (mm) 0.600

Slope of Outfall Pipe (1:X) 175 Roughness of Outfall

Time Area Diagram

Total Area (ha) 0.048

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.016 4 8 0.016 8 12 0.016
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Date 21/10/2016 16:11 Designed by pennington_p

File W Entrance Vrege-1BH.srcx  Checked by
XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 84.300

Deep Bore Soakaway Structure

Chamber Invert Level (m) 82.300 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:09 Designed by pennington_p

File W Green Space-2BHs.srcx Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 840 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (I/s) (m?)
15 min Summer 85.705 24.005 0.3 8.5 FLOOD
30 min Summer 85.708 24.008 0.3 11.3 FLOOD
60 min Summer 85.711 24.011 0.3 14.3 FLOOD
120 min Summer 85.714 24.014 0.3 17.4 FLOOD
180 min Summer 85.716 24.016 0.3 19.0 FLOOD
240 min Summer 85.717 24.017 0.3 19.9 FLOOD
360 min Summer 85.718 24.018 0.3 20.9 FLOOD
480 min Summer 85.718 24.018 0.3 21.2 FLOOD
600 min Summer 85.718 24.018 0.3 21.2 FLOOD
720 min Summer 85.718 24.018 0.3 21.0 FLOOD
960 min Summer 85.718 24.018 0.3 20.5 FLOOD
1440 min Summer 85.717 24.017 0.3 19.7 FLOOD
2160 min Summer 85.715 24.015 0.3 18.4 FLOOD
2880 min Summer 85.714 24.014 0.3 17.0 FLOOD
4320 min Summer 85.711 24.011 0.3 14.2 FLOOD
5760 min Summer 85.709 24.009 0.3 11.6 FLOOD
7200 min Summer 85.706 24.006 0.3 9.1 FLOOD
8640 min Summer 85.704 24.004 0.3 7.0 FLOOD
10080 min Summer 85.702 24.002 0.3 5.3 FLOOD
15 min Winter 85.707 24.007 0.3 9.5 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 5.5 31
30 min Summer 55.879 8.4 45
60 min Summer  35.949 114 74
120 min Summer 22.481 14.4 132
180 min Summer 16.899 16.0 190
240 min Summer 13.734 16.9 250
360 min Summer 10.201 17.9 368
480 min Summer 8.260 18.3 486
600 min Summer 7.008 18.3 604
720 min Summer 6.125 18.1 688
960 min Summer 4,949 17.6 800
1440 min Summer 3.659 16.7 1054
2160 min Summer 2.701 154 1460
2880 min Summer 2.176 14.0 1872
4320 min Summer 1.602 11.3 2684
5760 min Summer 1.288 8.6 3464
7200 min Summer 1.088 6.2 4192
8640 min Summer 0.947 4.1 4920
10080 min Summer 0.843 2.3 5568
15 min Winter 83.344 6.6 31
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Curtins Consulting Ltd Page 2

Date 21/10/2016 16:09 Designed by pennington_p
File W Green Space-2BHs.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 85.710 24.010 0.3 12.7 FLOOD
60 min Winter 85.713 24.013 0.3 16.2 FLOOD
120 min Winter 85.717 24.017 0.3 19.7 FLOOD
180 min Winter 85.719 24.019 0.3 21.6 FLOOD
240 min Winter 85.720 24.020 0.3 22.8 FLOOD
360 min Winter 85.721 24.021 0.3 24.2 FLOOD
480 min Winter 85.722 24.022 0.3 24.8 FLOOD
600 min Winter 85.722 24.022 0.3 25.1 FLOOD
720 min Winter 85.722 24.022 0.3 25.1 FLOOD
960 min Winter 85.722 24.022 0.3 24.5 FLOOD
1440 min Winter 85.720 24.020 0.3 23.2 FLOOD
2160 min Winter 85.718 24.018 0.3 21.2 FLOOD
2880 min Winter 85.716 24.016 0.3 19.1 FLOOD
4320 min Winter 85.712 24.012 0.3 14.6 FLOOD
5760 min Winter 85.708 24.008 0.3 10.5 FLOOD
7200 min Winter 85.704 24.004 0.3 6.9 FLOOD
8640 min Winter 85.701 24.001 0.3 3.9 FLOOD
10080 min Winter 84.654 22.954 0.3 1.8 OK
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 9.8 45

60 min Winter 35.949 13.2 72

120 min Winter  22.481 16.7 130

180 min Winter  16.899 18.6 188

240 min Winter 13.734 19.8 246

360 min Winter 10.201 21.2 360

480 min Winter 8.260 21.8 476

600 min Winter 7.008 22.1 588

720 min Winter 6.125 22.1 700

960 min Winter 4,949 21.6 910

1440 min Winter 3.659 20.2 1130

2160 min Winter 2.701 18.3 1600

2880 min Winter 2.176 16.1 2048

4320 min Winter 1.602 11.6 2900

5760 min Winter 1.288 7.5 3688

7200 min Winter 1.088 3.9 4408

8640 min Winter 0.947 1.0 5024

10080 min Winter 0.843 0.0 5576
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File W Green Space-2BHs.srcx
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Checked by

XP Solutions

Source Control 2016.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes
30 Cv (Summer) 0.750

Return Period (years)
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Pipe Network

0.2

Volume in Pipe Network (m3) 3 Dia of Outfall Pipe (m)
Pipe (mm) 0.600

Slope of Outfall Pipe (1:X) 175 Roughness of Outfall

Time Area Diagram

Total Area (ha) 0.057

Area | Time (mins) Area | Time (mins) Area

Time (mins)
(ha) | From: To: (ha)

From: To: (ha) | From: To:

0 4 0.019 4 8 0.019 8 12 0.019
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Date 21/10/2016 16:09 Designed by pennington_p

File W Green Space-2BHs.srcx Checked by
XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 85.700

Deep Bore Soakaway Structure

Chamber Invert Level (m) 83.700 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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Date 21/10/2016 16:10 Designed by pennington_p
File W Shared Space-1BH.srcx Checked by
XP Solutions Source Control 2016.1

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

Half Drain Time : 1163 minutes.

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (I/s) (m?)
15 min Summer 84.908 24.008 0.3 10.9 FLOOD
30 min Summer 84.912 24.012 0.3 14.6 FLOOD
60 min Summer 84.916 24.016 0.3 18.6 FLOOD
120 min Summer 84.920 24.020 0.3 22.7 FLOOD
180 min Summer 84.922 24.022 0.3 25.0 FLOOD
240 min Summer 84.923 24.023 0.3 26.4 FLOOD
360 min Summer 84.925 24.025 0.3 28.1 FLOOD
480 min Summer 84.926 24.026 0.3 29.1 FLOOD
600 min Summer 84.927 24.027 0.3 29.5 FLOOD
720 min Summer 84.927 24.027 0.3 29.6 FLOOD
960 min Summer 84.926 24.026 0.3 29.3 FLOOD
1440 min Summer 84.925 24.025 0.3 28.3 FLOOD
2160 min Summer 84.924 24.024 0.3 26.9 FLOOD
2880 min Summer 84.923 24.023 0.3 25.6 FLOOD
4320 min Summer 84.920 24.020 0.3 22.8 FLOOD
5760 min Summer 84.917 24.017 0.3 20.0 FLOOD
7200 min Summer 84.914 24.014 0.3 17.2 FLOOD
8640 min Summer 84.912 24.012 0.3 14.7 FLOOD
10080 min Summer 84.909 24.009 0.3 12.3 FLOOD
15 min Winter 84.909 24.009 0.3 12.3 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)
15 min Summer 83.344 8.0 32
30 min Summer 55.879 11.7 45
60 min Summer  35.949 15.7 74
120 min Summer 22.481 19.7 132
180 min Summer 16.899 22.0 192
240 min Summer 13.734 235 250
360 min Summer 10.201 25.2 370
480 min Summer 8.260 26.1 488
600 min Summer 7.008 26.5 606
720 min Summer 6.125 26.6 724
960 min Summer 4,949 26.3 942
1440 min Summer 3.659 25.3 1166
2160 min Summer 2.701 24.0 1548
2880 min Summer 2.176 22.6 1964
4320 min Summer 1.602 19.8 2776
5760 min Summer 1.288 17.0 3584
7200 min Summer 1.088 14.3 4376
8640 min Summer 0.947 11.7 5112
10080 min Summer 0.843 9.4 5856
15 min Winter 83.344 9.3 32
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Date 21/10/2016 16:10 Designed by pennington_p

File W Shared Space-1BH.srcx Checked by
XP Solutions Source Control 2016.1

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

Storm Max Max Max Max  Status
Event Level Depth Infiltration Volume
(m) (m) (Ifs) (m3)
30 min Winter 84.914 24.014 0.3 16.5 FLOOD
60 min Winter 84.918 24.018 0.3 21.0 FLOOD
120 min Winter 84.923 24.023 0.3 25.7 FLOOD
180 min Winter 84.925 24.025 0.3 28.4 FLOOD
240 min Winter 84.927 24.027 0.3 30.2 FLOOD
360 min Winter 84.929 24.029 0.3 32.3 FLOOD
480 min Winter 84.931 24.031 0.3 33.6 FLOOD
600 min Winter 84.931 24.031 0.3 34.4 FLOOD
720 min Winter 84.932 24.032 0.3 34.8 FLOOD
960 min Winter 84.932 24.032 0.3 34.9 FLOOD
1440 min Winter 84.931 24.031 0.3 33.7 FLOOD
2160 min Winter 84.929 24.029 0.3 31.7 FLOOD
2880 min Winter 84.927 24.027 0.3 29.7 FLOOD
4320 min Winter 84.922 24.022 0.3 25.3 FLOOD
5760 min Winter 84.918 24.018 0.3 20.8 FLOOD
7200 min Winter 84.914 24.014 0.3 16.5 FLOOD
8640 min Winter 84.910 24.010 0.3 12.6 FLOOD
10080 min Winter 84.906 24.006 0.3 9.1 FLOOD
Storm Rain Flooded Time-Peak
Event (mm/hr)  Volume (mins)
(m3)

30 min Winter  55.879 135 45

60 min Winter 35.949 18.0 74

120 min Winter  22.481 22.7 130

180 min Winter  16.899 25.4 188

240 min Winter 13.734 27.2 248

360 min Winter 10.201 29.3 364

480 min Winter 8.260 30.6 478

600 min Winter 7.008 314 594

720 min Winter 6.125 31.8 708

960 min Winter 4.949 31.9 932

1440 min Winter 3.659 30.7 1348

2160 min Winter 2.701 28.7 1676

2880 min Winter 2.176 26.7 2140

4320 min Winter 1.602 22.3 3036

5760 min Winter 1.288 17.8 3872

7200 min Winter 1.088 135 4688

8640 min Winter 0.947 9.6 5448

10080 min Winter 0.843 6.2 6152
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Source Control 2016.1

Date 21/10/2016 16:10
File W Shared Space-1BH.srcx

XP Solutions

Rainfall Details

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15
Ratio R 0.336 Longest Storm (mins) 10080
Yes Climate Change % +30

Summer Storms
Pipe Network
0.2

Volume in Pipe Network (m3) 3 Dia of Outfall Pipe (m)
Pipe (mm) 0.600

Slope of Outfall Pipe (1:X) 175 Roughness of Outfall

Time Area Diagram

Total Area (ha) 0.073

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.024 4 8 0.024 8 12 0.024
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Date 21/10/2016 16:10 Designed by pennington_p

File W Shared Space-1BH.srcx Checked by

XP Solutions Source Control 2016.1
Model Details

Storage is Online Cover Level (m) 84.900

Deep Bore Soakaway Structure

Chamber Invert Level (m) 82.900 Infiltration Coeffici ent Base (m/hr) 0.18000
Chamber Diameter/Width (m) 1.200 Safety Factor 2.0
Borehole Diameter (m)  0.200
Borehole Depth (m) 22.000

Side Side Side

Depth Infil. Depth  Infil. Depth  Infil.
(m) Coef. (m) Coef. (m) Coef.
(m/hr) (m/hr) (m/hr)

0.000 0.18000 16.000 0.00000 22.000 0.00000
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SUMMARY TABLE

DESIGN CONDITIONS

Land Use Type

Plus private Drives

Pollution Hazard Level |Low
Pollution Hazard Indices
TSS (0.5
Metals |0.4
Hydrocarbons |0.4
SuDS components proposed
SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
Component 1 |Swale hydraulics and treatment set out in the relevant technical

Component 2

Bioretention system (where the system is not
designed as an infiltration component)

component chapters of the SuDS Manual. See also
checklists in Appendix B

SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
hydraulics and treatment set out in the relevant technical
component chapters of the SuDS Manual. See also
checklists in Appendix B

Component 3 [None
igation Indices
TSS 0.9
Metals [>0.95
Hydrocarbons [>0.95
Groundwater protection type [None
Groundwater protection
Pollution Mitigation
Indices
TSS (0
Metals |0
Hydrocarbons |0
C i Pollution Miti
Indices
TSS 0.9 | Reference to local planning documents should also be made!
Metals (>0.95 to identify any additional protection required for sites due to
Hydrocarbons | >0.95 habitat conser\_/atio_n (s_ee Chapter 7 The SuDS design_
process). The implications of developments on or within
- . close proximity to an area with an environmental
Bcceplablity ofMIf::_IIu:!on designation, such as a Site of Special Scientific Interest
nganon . (SSSl), should be considered via consultation with relevant
TSS | Sufficient conservation bodies such as Natural England
Metals | Sufficient
Hydrocarbons | Sufficient




SUMMARY TABLE

DESIGN CONDITIONS

Land Use Type

Plus private Drives

Pollution Hazard Level |Low
Pollution Hazard Indices

TSS (0.5

Metals |0.4

Hydrocarbons |0.4

SuDS components proposed

Component 1

Pervious pavement (where the pavement is not
designed as an infiltration component)

Component 2

Detention basin

SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
hydraulics and treatment set out in the relevant technical
component chapters of the SuDS Manual. See also
checklists in Appendix B

SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
hydraulics and treatment set out in the relevant technical
component chapters of the SuDS Manual. See also
checklists in Appendix B

Component 3 [None
igation Indices
TSS 0.95
Metals 0.85
Hydrocarbons [>0.95
Groundwater protection type [None
Groundwater protection
Pollution Mitigation
Indices
TSS (0
Metals |0
Hydrocarbons |0
C i Pollution Miti
Indices
TSS 0.95 | Reference to local planning documents should also be made
Metals 0.85 |to identify any additional protection required for sites due to
Hydrocarbons | >0.95 habitat conser\_/atio_n (s_ee Chapter 7 The SuDS design_
process). The implications of developments on or within
- . close proximity to an area with an environmental
Bcceplablity ofMIf::_IIu:!on designation, such as a Site of Special Scientific Interest
nganon . (SSSl), should be considered via consultation with relevant
TSS | Sufficient conservation bodies such as Natural England
Metals | Sufficient
Hydrocarbons | Sufficient




SUMMARY TABLE

DESIGN CONDITIONS

Land Use Type

Plus private Drives

Pollution Hazard Level |Low
Pollution Hazard Indices

TSS (0.5

Metals |0.4

Hydrocarbons |0.4

SuDS components proposed

Component 1

Pervious pavement (where the pavement is not
designed as an infiltration component)

Component 2

None

Component 3

None

igation Indices
TSS

Metals
Hydrocarbons

0.7

0.7

SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
hydraulics and treatment set out in the relevant technical
component chapters of the SuDS Manual. See also
checklists in Appendix B

Groundwater protection type

Groundwater protection
Pollution Mitigation
Indices

TSS

Metals

Hydrocarbons

None

C i Pollution Miti
Indices
TSS
Metals
Hydrocarbons

Acceptability of Pollution
Mitigation

TSS

Metals

Hydrocarbons

Sufficient
Sufficient
Sufficient

0.7
0.6
0.7

Reference to local planning documents should also be made
to identify any additional protection required for sites due to
habitat conservation (see Chapter 7 The SuDS design
process). The implications of developments on or within
close proximity to an area with an environmental
designation, such as a Site of Special Scientific Interest
(SSSl), should be considered via consultation with relevant
conservation bodies such as Natural England
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From: Peter Douthwaite <Peter.Douthwaite@wrexham.gov.uk>

Sent: 19 July 2016 14:51

To: Paul Pennington

Cc: Neil Taunt

Subject: RE: Home Farm, Llay Development Planning App Ref: P/2014/0905
Paul

Our area Engineer responsible for the adoption of highways has made the following response:

I have several concerns about the use of pervious materials for draining surface water run off from

carriageways.

They are :-

1) The open textured nature of the surface material will silt up with time and impair the
effectiveness of the material. Conventional sweeping will not rectify the situation and
therefore the road will fail over time resulting in flooding of the carriageway.

2) The water within the porous layers will freeze during harsh winters and will have an effect
on both the life of the surface course and render the surface icy during such conditions as it is
unlikely that the roads which are constructed of this material will not make the gritting

routes.
3) The open porous texture of the material does not lend itself to providing a long lifecycle.
4) The use of sub-base layers for storage of the run off does question the structural integrity of

the road and whether the road would be subject to settlement or heave over time.

Based on the above | would refuse their request to use this process and encourage them to utilise an
alternative highway drainage system which can be maintained.

Regards

Pete Douthwaite
Senior Development Control Engineer Uwch Beiriannydd Rheoli Datblygu

01978 729689

*  Wrexham County Borough Council, Environment Department, Abbey Road South, Wrexham
Industrial Estate LL13 9PW

*  Cyngor Bwrdeistref Sirol Wrecsam, Adran yr Amgylchedd, Ffordd Abaty De,Ystad Ddiwydiannol
Wrecsam, LL13 9PW

www.wrexham.gov.uk
www.twitter.com/wrexhamcbc
www.facebook.com/wrexhamcouncil

From: Paul Pennington [mailto:Paul.Pennington@curtins.com]

Sent: 18 July 2016 11:04

To: Peter Douthwaite

Subject: RE: Home Farm, Llay Development Planning App Ref: P/2014/0905

Thanks Pete, | thought I'd best check.

Also | have 2 specific adoption queries that Neil stated you would be better place to answer:



1.  Will WCBC adopt pervious asphalt paving in the highway (full or partial i.e. not at junctions)
2. If not will WCBC adopt a reservoir pavement system (i.e. impervious asphalt over a type 3
porous subbase storage layer, with some other system to get run-off into the storage layer)

| look forward to receiving your responses.
Regards

Paul Pennington Principal Engineer
Curtins
T.0151 726 2000 | paul.pennington@curtins.com

From: Peter Douthwaite [mailto:Peter.Douthwaite @wrexham.gov.uk]
Sent: 15 July 2016 16:30

To: Paul Pennington <Paul.Pennington@curtins.com>

Subject: RE: Home Farm, Llay Development Planning App Ref: P/2014/0905

Paul

The highway drainage system must discharge into a system which is maintained by either the
Council or by Welsh Water — we will not adopt any highway drainage system that discharges into a
privately owned system.

Regards
Pete

From: Paul Pennington [mailto:Paul.Pennington@curtins.com]

Sent: 15 July 2016 09:48

To: Peter Douthwaite

Subject: RE: Home Farm, Llay Development Planning App Ref: P/2014/0905

Peter

Thanks for the quick response, just to clarify your response to the first query below. If the highway
drainage were to be collected and then discharged to a private owned and maintained attenuation
pond/ basin with borehole discharge so that the limit of the WCBC’s responsibility ended at the
highway boundary, would this be acceptable to WCBC? Or would the highway drainage system
require a totally separate up to the point of discharge to ground?

Regards
Paul Pennington Principal Engineer

Curtins
T.0151 726 2000 | paul.pennington@curtins.com

From: Peter Douthwaite [mailto:Peter.Douthwaite @wrexham.gov.uk]
Sent: 15 July 2016 09:04



http://www.curtins.com/
http://www.curtins.com/

To: Paul Pennington <Paul.Pennington@curtins.com>
Cc: Neil Taunt <Neil.Taunt@wrexham.gov.uk>
Subject: RE: Home Farm, Llay Development Planning App Ref: P/2014/0905

Paul
In response to your email;

. Will the Borough Council require the adopted highway drainage system to be kept entirely
separate from the private SuDS, or will the council be prepared to adopt a drainage system that also
serves the private housing?

Wrexham CBC will only adopt highway drainage — all private drainage will need to enter a separate
system

. What types of SuDS devices are the council prepared to adopt and maintain e.g. Pervious
Pavements/ Reservoir Pavements, Standard Road gullies with propriety treatment devices or
treatment channels, filter strips, swales, attenuation basins, detention ponds, interceptors, below
ground storage structures (pipe, arch or geocellular), borehole soakaways (see typical detail below)
etc.

WCBC have no policy on the adoption of SuDS devices but we are willing to consider any sensible
proposals; we will take commuted sum payments for future maintenance of any SuDS device we
agree to adopt. All SuDS features associated with the drainage of the highway would need to be

included in the adopted highway area.

You should discuss any SuDS proposals with WCBC Senior Flood Management Officer Neil
Taunt neil.taunt@wrexham.gov.uk

Regards

Pete Douthwaite
Senior Development Control Engineer Uwch Beiriannydd Rheoli Datblygu

01978 729689

*  Wrexham County Borough Council, Environment Department, Abbey Road South, Wrexham
Industrial Estate LL13 9PW

*  Cyngor Bwrdeistref Sirol Wrecsam, Adran yr Amgylchedd, Ffordd Abaty De,Ystad Ddiwydiannol
Wrecsam, LL13 9PW

www.wrexham.gov.uk
www.twitter.com/wrexhamcbc
www.facebook.com/wrexhamcouncil

From: Paul Pennington [mailto:Paul.Pennington@curtins.com]

Sent: 13 July 2016 12:19

To: Peter Douthwaite

Cc: Tim Bingham

Subject: Home Farm, Llay Development Planning App Ref: P/2014/0905

Peter



We have been asked to assess the feasibility of infiltration discharge of the surface water runoff
from the Home Farm, Llay Development Planning App Ref: P/2014/0905; and my colleague Keith
York who you have previously corresponded with regarding the transport assessment for this project
passed me your contact details as the council Highways Officer contact for this project.

As it is intended that the new access roads and shared space areas will be adopted under a section
38 agreement between the developer and Wrexham CBC, we would like some guidance from the
relevant council officer regarding the likely council requirements/ constraints for adoption of the
proposed new highway drainage system under a section 38 agreement.

As our the feasibility study has shown the only viable option for the development is to discharge the
surface water runoff to ground via borehole soakaways. And that the collected stormwater will
require a robust SuDS treatment train and attenuation storage prior to discharge to ground to
protect the ground water we have the following specific questions regarding the likely council
requirements/ constraints for adoption of the proposed new highway drainage system:

e Will the Borough Council require the adopted highway drainage system to be kept entirely
separate from the private SuDS, or will the council be prepared to adopt a drainage system
that also serves the private housing?

e What types of SuDS devices are the council prepared to adopt and maintain e.g. Pervious
Pavements/ Reservoir Pavements, Standard Road gullies with propriety treatment devices
or treatment channels, filter strips, swales, attenuation basins, detention ponds,
interceptors, below ground storage structures (pipe, arch or geocellular), borehole
soakaways (see typical detail below) etc.
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Please can you pass these queries on to the relevant council officer (if it is not yourself). If you or
have any queries regarding the above please contact me at the contact details below to discuss the
proposals.

Regards

Click he

Paul Pennington

Principal Engineer

T.0151 726 2000
paul.pennington@curtins.com

Liverpool L3 4DB

STRUCTURES « TRANSPORT PLANNING « ENVIRONMENTAL « CIVILS & INFRASTRUCTURE « EXPERT ADVICE « SUSTAINABILITY « STAKEHOLDE
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This e-mail is confidential and intended solely for the addressee. The dissemination or copying of its contents by any other person is
prohibited.

If you receive this e-mail in error, please notify us by telephone and delete it from your computer.

Curtins nor the sender accepts any responsibility for viruses and it is your responsibility to scan any attachments.

No contracts may be concluded on behalf of Curtins by means of e-mail communications.

Rydym yn croesawu gohebiaeth yn Gymraeg. Byddwn yn ymateb i unrhyw ohebiaeth yn
Gymraeg ac ni fydd hyn yn arwain at unrhyw oedi.

Ewch 1 weld - mi fedrwch chi dalu, rhoi gwybod, gwneud cais, dweud eich dweud, a dod o
hyd 1 wybodaeth ar-lein yn www.wrecsam.gov.uk. Arbedwch bapur - meddyliwch cyn
argraffu!

Mae'r neges e-bost hon ac unrhyw atodiadau wedi eu bwriadu ar gyfer yr unigolyn neu?r
sefydliad y?i cyfeirir atynt yn unig. Am yr amodau llawn yngl?n a4 chynnwys a defnyddio?r
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www.wrexham.gov.uk. Save paper - think before you print!

This e-mail message and any attachments are intended solely for the individual or
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Our Locations

Birmingham

2 The Wharf

Bridge Street
Birmingham

B12JS

T. 0121 643 4694
birmingham@curtins.com

Bristol

Quayside

40-58 Hotwell Road
Bristol

BS8 4UQ

T.0117 302 7560
bristol@curtins.com
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Cardiff
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T. 029 2068 0900
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29-31 Duke Street
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Isle of Man

IM1 2AZ

T.01624 624 585
douglas@curtins.com

Dublin

39 Fitzwilliam Square
Dublin 2

Ireland

T. 00353 1 507 9447
dublin@curtins.com

Edinburgh

1a Belford Road
Edinburgh

EH4 3BL

T. 0131 225 2175
edinburgh@curtins.com

Glasgow

Queens House

29 St Vincent Place
Glasgow

G12DT

T.0141 3198777
glasgow@curtins.com

Kendal

28 Lowther Street
Kendal

Cumbria

LA9 4DH

T. 01539 724 823
kendal@curtins.com

Leeds

Rose Wharf
Ground Floor
Leeds

L29 8EE

T. 0113 274 8509
leeds@curtins.com

Liverpool

Curtin House
Columbus Quay
Riverside Drive
Liverpool

L3 4DB

T.0151 726 2000
liverpool@curtins.com

London

40 Compton Street
London

EC1V 0BD

T. 020 7324 2240
london@curtins.com

Manchester

Merchant Exchange

17-19 Whitworth Street West
Manchester

M1 5WG

T.0161 236 2394
manchester@curtins.com

Nottingham

56 The Ropewalk
Nottingham

NG1 5DW

T. 0115 941 5551
nottingham@curtins.com

Registered in England and Wales number: 2054159
Registered office: Curtin House, Columbus Quay, Riverside Drive, Liverpool L3 4DB
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