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‘M4: Construction Site Impacts

Where a firm commitment is made requiring the constructor to set up systems to set
targets, monitor and report on the following impacts at site level:

>ansumption resulting

from energy use on sile

CO, emissions { ene —onsumption resulting
ffrom transport to and from site

Construction waste resulting from site activi

Recycling of construction waste resulting from

} i

on resulting

ere established best practice is specified to minimise the risks of:
Wh tablished best pract pecified t th ks of

EJPU!EU?.::GH to air arisir m sile operations

Pollution to ground and watercourses / municipal

sysiems.

Points Achieved =

|Sustainably sourced site timber

Whare 75% of timber used for tempaorary site uses is
certified by one of the schemes detailed in credit Mat 1-7

Credits Achieved
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Ecological Calculator 2

Area BEFORE Total N : Area AFTER Total i ‘
Plot / Habitat Type development Ofa o development 2 e
5 Species et Species
{m’) (m’)

Semi-improved grassland with occasional trees £7996.00 2600 0.00

Amenity grassland (fertile, species poor) 18660.00 7.00 0.00 7.00

Serub ¢ 1493.00 15.00 0.00 15.00
. Developed land (buildingsiconcrete/gravel) 15767.00 0.00 43270.00 0.00

Semi-improved grassland (with trees) managed 1o incrg 0.00 32.00 58016.00 32.00

SUDS pond vegetation and marginal planting 0.00 25.00 2630.00 25.00

TOTAL SITE AREA (M?): 103916.00 103916.00

[TOTAL AVERAGE NUMBER OF SPECIES PER M”: 0.00 0.00

TOTAL CHANGE IN PLANT SPECIES DIVERSI rv
LE4 Credits Achieved| #DIV/0!
LES Credits Achieved 0|
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SUGGESTED CONTENT OF BUILDING USER'S GUIDE
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Bespoke BREEAM, HEFF Project, AWE Aldermaston
1. Building Services Infermation
a. General User - Information on heating, cooling and ventilation in the building and how these can be
adjusted, e.g. thermostat location and use, implications of covering heating outlets with fites, bags etc
and use of lifts and security systems.
b. FM — As above plus, a non technical summary of the operation and maintenance of the building
systems (including BMS if installed} and an overview of controls.
2. Emergency Infermation
a. General User - Include information on the tocation of fire exits, muster points, alarm systems and fire
fighting systems.
b. FM — As above plus, details of location and nature of emergency and fire fighting systems, nearest
emergency services, location of first aid equipment.
3. Energy & Environmental Strateqy
This should give owners and occupiers information on energy efficient features and sirategies relating to
the building, and also provide an overview of the reasons for their use, e.g. economic and environmental
savings. Information could include:
a. General User — Information on the operation of innovative features such as automatic blinds, lighting
systems etc., and guidance on the impacts of strategies covering window opening and the use of blinds,
lighting and heating cantrols
b. FM - As above plus, information on airtightness and solar gain {e.g. the impact of leaving
windows/doors open in an air conditioned office, or use of blinds in winter with respect to solar gain);
energy targets and benchmarks for the building type, information on monitoring such as the metering
and sub-metering strategy, and how to read, recerd and present meter readings.
4. Water Use
a. General User — details of water saving features and their use and benefits, e.g. aerating taps, low
flush toilets, leak detection, metering ete.
b. FM — As ahove plus, details of main components {including controls) and aperation.
Recommendations for system maintenance and its importance, e.g. risk of legionella.
5. Transport Facilities
a. General User — details of car-parking and cycling provision; local puhlic transport information, maps
and timetables; informaticn on alternative methods of transport to the workplace, e.g. car sharing
schemes; local ‘green’ transport facilities.
b. FM - As above plus, information on conditions of access, maintenance and appropriate use of car
parking and cycling facilities, e.g. number of spaces provided.
8. Materials & Waste Policy
a. General User - Information on the location of recyclable materials storage aregas and how to use
them appropriately.
b. FM — As above plus, information on recycling, including recyclable building/office/fit out components,
waste storage and disposal requirements; examples of Waste Management Strategies and any
cleaning/maintenance requirements for particular materials and finishes.
7. Re-fit/Re-arrangement Considerations
a. General User — an explanation of the impact of re-positioning of furniture, i.e. may cover
grilles/oullets, implications of layout change, e.g. installation of screens.
b. FM - As above plus, environmental recommendations for consideration in any refit. Relevant issues
covered in BREEAM should be highlighted, e.g. the use of natural ventilation, use of Green Guide "A’
rated matenials, re-use of other matenals etc., the potential impact of increasing occupancy and any
provision made in the original design to accommodate future changes.
8. Reporting Provision
a. General User - Contact details of FM/manager, maintenance leam, and/or help desk facility; and
details of any building user group if relevant.
b. FM — As above plus, contact details of suppliersfinstallers of equipment and services and their areas
of responsibility for reporting any subsequent problems.
9. Training
Details of the proposed content and suggested suppliers of any training and/or demonstrations in the
use of the building's services, features and facilitizs that will be needed. This could include:
a. General User - Training in the use of any innovative/energy saving features.
b. FM — As above plus, training in emergency procedures and setting up, adjusting, and fine tuning, the
systems in the building.
10. Links & References
This should include links to other information including websites, publications and organisations. In
particular, the ‘Carbon Trust’ programme should be referenced and links provided to its website and
good practice guidance.

No: 5B023650/BREEAM/RevD2 1210007
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1. Introduction

The HEFF (High Explosive Fabrication Facility) is (o be located within the AWE
Aldermaston Site at the location shown highlighted on the plan in Appendix A,

AWE, have specified that the surface water drainage design should follow the
Environment Agencies requirements for a SUDS (Sustainable Drainage System) type
system in full where possible, in preference to a conventional pipe/road gully system,

The system proposed incorporates the following devices; (wet) ponds, infiltration
trenches, permeable block paving, swales and filter strips (including over the edge
drainage, avoiding the necd for gullies).

- The main aspect of SUDS being to replicate as far as possible the existing greenficld
surface run-off conditions prior to any development (by means of
attenualion/infiltration). Greenfield run-off having been calculated using TH 124
method on Microdrainage Sofiware,

2. Geolopy and H.ydrngeoiogy

The proposed site area is relatively level with a slight fall from West to North East
(102.5 to 103,00 AOD approx.). There also appear to be no watercourses or natural
ponds/lakes etc within the immediate vicinity that should be taken into consideration.
The ground at the proposed site comprises made ground just below the surface
topsoil, and then Silchester Gravels containing sand/gravel with silt/clay, followed by
Bagshot Beds and London Clay below. ‘
Although containing sand and gravels, soakaway tests show the ground infiltration
rate to be low, with a figure in the region of 10 m/hr. This does however fall within
the lower end of the good infiltration values, shown in Table 4.7 of the SUDS manual.

Initial groundwater readings taken during July 2005 show the depth to vary between
Im and nearly 4m below ground level.

In addition, soakaway tests carried out at the start of 2007 encountered groundwater at
only 2m down (North of proposed building) where previously it was 3.8m approx. In
another Jocation however (South of building) no groundwater was encountered al
1.5m depth (where previously it was 2m deep) apparently showing no change in level.

3. Drainage Philosophy

The overall strategy for the drainage system is that all devices (ponds, permeable
- pavement, infiltration trenches) will connect to a pipe system fitted with a hydrobrake
that will prevent all flows to the existing AWE system from exceeding the Greenficld
run-off flows calculated. '

L

UNCLASSIFIED ATKINS
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a. Ponds

Wet type ponds are proposed both North and South of the main buildings, draining
the roof areas of the Process Building only. These ponds will retain a permanent level
of water, while allowing temporary storage for storms up to 100yr relumn period
without overtopping. They will predominantly provide attenuation, although some
treatment (pollutant removal) by way of sedimentation will also occur. As the pond
liner will stop at the permanent water level, there will also be some minor infiltration
above this point, ‘

The remaining roof areas (support and service buildings) will drain directly into the
permeable paving sub-base (refer to permeable paving section), therchy avoiding the
need to discharge into the ponds. The sub-busc within the permeable paving acling as
an underground attenuation/storage tank. B

A proposed underground pipe system will {ink these ponds (and permeable pavement
outlets), back to a designated connection point on the existing AWE pipe system, A
hydrobrake will be used prior 1o this cxisting outfall to ensure flows do not cxeced the
Greenfield run-off rate.

b. Over the Edge Drainage

The HGV access road will be constructed in standard impermeable flexible pavement -
(as agreed with AWE) due to the 30mph speed limit exceeding limit for using block
paving ( see Ciria C697 section 12.1). As part of the SUDS format, over the edge
drainage will also be used, incorporating flush edge blocks instead of ketbs, allowing
sutface flow o run directly onlo the filter strips adjacent to the road, and then into the
infiltration - trench. Ouitfalls from the infiltration trench will then connect to the
underground pipe system,

c. Filter Strips

Adjacent to the impermeable pavement (HGV access road ) there will be grassed filter
strips approximatcly Sm wide that will pre-treat the sheet flow, prior to the infiltration
trench, thereby reducing the amount of fong term silt build up in these devices. This is
a recommended form of pre-treatment thal should help protect the trenches and
downstream pipework from siit buildup, which is the main cause of failure,

d. Infittration Trenches
The infiltration trenches (filled with granular material) will provide the main form of

soakaway device for the site and will be used for the HGV access road surface water
run-off, via over the cdge drainage.

UNCLASSIFIED ATKINS
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e. Concrete Pavement areas

For the HGV parking/loading areas into the Process Building, a separate impermeable
concrete area is required by AWE utilising a positive drainage system and channcl
outlet, to allow the run-off fo pass through a bypass scparator in the event of a
spillage. This will then outfall to the pipe system dircctly,

f. Permeable Block Pavements

Permcable block paving is now proposed in all traffic and pedesirian arcas except thc
HGV access road itself. The HGV luming area is also included as updated literature
from Interpave shows that higher traffic Ioadmgs can now he accommodated, (not the
case until relatively recently). -

- With this type of pavement, the rainfall passes through-the open joints and into a

proprietary single size subbase material with large void characteristics. To maximise
storage in the subbase, this type of pavement is laid without falls, using standard kerb
details al the edges.

The proposed permeable pavement option chosen (refer SUDS manual Type C) does
not allow infiltration of the surface run-off into the existing subgrade below. This is
due to the proximity of the groundwater to the formation level, and also to avoid
possiblc weakening of the subgrade that could lead to pavement failure.

This type of pavement will therefore acl as attenuated underground storage, with an
outfall directly fo the pipe system.

AWE have designated the Support Building pavemcent area (from meefings and
subscquent telephonc discussions) for use by light duty (transit type - vehicle
category 3 - GV'W 7500 ku) site vehicles only.

It is now understood from AWE that mainly light duty vchicles will also service the
Process Building as well, with occasional HGV's only (to be confirmed by AWE).
Currently category 4 - GVW 21,000 ku has been used to design the subbase depth in
this area ,

Pedestrian areas will also usc permeable block pavement. The same formation level
will be used it both pedestrian and traffic areas, to maximise the storage volume in
the subbase.

In addition to the paved areas themselves, other impermeable catchment arcas
(suppott and services building roofs) can also drain to this subbasc layer by way of a
diffusion chamber ( acts as a baffle to avoid sudden inrush of flow ). The additional
catchment area may require additional storage in the pavement which can be achieved
by increasing the depth of the subbase in the same way as increasing the volume of an
underground storage tank. This procedure has been carried out therefore for both the
Support and Service buildings. In view of the high permanent water level now in the

UNCLASSIFIED ATKINS
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{wet) ponds, a conventional gravity pipe system from these building roofs would not
have been possible due to the distance from the wet ponds.

The outfall from the paved areas is now direct to the pipe system instead of the ponds
{or basins as in earlier design proposal).

g. Criteria Used
The surface water drainage system has been designed for the following refum periods:

Drainage system and pond design — 1 in 100years + 30% increase in rainfall intensity
due to climate change. )

Based on the location of the AWE site within the country, values of 0.40, 18 and
750mm have been uscd for ‘Ratio - R’, MS5-060(mm}, and annual rainfall respectively
(using the Wallingford Procedure Data).

Pond criteria as Ciria C697- section 17.

Greenfield mn-off has been. calculated from TH 124 (using Microdrainage Source
Control). . .

General drainage design will follow Sewers for Adoption 6" Edition and BS EN 752,
Pipework will be vitrificd clay(BS 65/BS EN 295) or concrete (BS 5911-1M8 EN
1916} or ductile iron (BS EN 598).

All infiltration tests and SUDS designs in accordance with BRE Digest 365 and Ciria
609 -- Sustainable Drainage Systems(2004), C697 - The SUDS manual (2007).

The design of the permeable pavement is based upon the current Interpave Permeable
Block Pavement Guide —4 th Edition, and the SUDS Manual C697 (2007).

h. Climate Change

Planning Policy Statement PPS 25 Table B.2 recommends that rainfall inlensily, when
desigming for 100yr life of the development, should be increased by 30%.

Refer also to Appendix A for a copy of PPS 25 Table B.2.

4, Detail Design
i Greenfield run-off.

Referring to ‘catchment area’ spreadsheet in Appendix B., the overall arca of the
proposed works (including buildings, pavements and filter strips) is approximately 1.0
ha.

Using TH 124 (within Microdrainage/Source Controf), the overall run-off flows are
calculated for a range of slorm events — 30yr -12.9 I/s and 100yr being 18.1 I/s. As
well as at the pond outlets, hydrobrake will also be used on the main outfall from the
site to restrict flows to within these values,

Variables used 1in 1H 124 to determine flow include:

Catchment Area— 1.0 ha

UNCLASSIFIED ATKINS
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SAAR(annual average rainfail} — 750mm (from Wallmgﬂ)rd Procedure rainfall map).
Soil index — 0.4
Urban- 0. (currently no construction )

ii. Seaknway Test Data and Infiltration Rates

Refer to Appendix C for soakaway test data and caleulations for infiltration rate for
the infiltration trenches used for the HGV access.

Infiliration rate used — 6.0666x107 m/hr
ii. Sﬁrface Water Qutfall pipe sysiem
Refer to Microdrainage output in Appendix D
This shows the proposed gravity pipe system from the site, connecting to the existing
system oulfal point. This is a 200 mm diameter pipe laid at 1 in 200 average gradient.
iv. Ponds
A. North Pond,
The following arcas will drain to this pond:

e North side of the I;rocess Building Roof via above/below ground rainwater ‘
pipes and a swale inlet ( Ref 1 on .Site drainage area drawing —Appendix B).

The existing ground levels in this area are approximately 102 55m AOD(sub]ect o
confirmation prior (0 construction),

Groundwater level 2m. down (from soakaway test rcport) therefore top of
groundwater assumed at level 100.5m AQOD,

The rainwater pipe system from the Process Building Roof will incorporate a baffle
chamber at ground level prior to oulfalling into the pond via a swale, These two
devices will help reduce the vclocity, in order to minimize the disturbance to the
pond.

Both ponds will also have forcbays to act as pre-treatment areas for coarse sediments,
and to minimise any disturbance to thc main settlement pond, from the inflows. Pond
volume is approximate at this stage.

A Hydrobrake will be used on the outfall to pipe system.

Area draining to pond is 0.13ha
Refer to Appendix E for Microdrainage Data.

UNCLASSIFIED ATKINS




UNCLASSIFED
AWE _ - Page § of 12
High Explesives Fabrication Facility 5033650/07/6151  11/10/2007

b, South Pond

The following areas will drain to it:

» South side of the Process Building Roof via above/below ground rainwater
pipes and a swale intet.(0.130ha) (Ref 2)

The existing ground levels in this arca are approximately 102.6m AQI (subject to
confirmation prior to construction).

Groundwater level at least 1.5m down (from soakaway lest repori- App. C), therefore
top of groundwater at level 101.1m AQOD approx.

Refer to North Pond also for rainwater pipe information, Pond volume is approximate
at this stage. '

A Tlydrobrake wiil be used on the outfall to pipe system.

Area draining to pond is approximatcly 0.13 ha
Refer to Appendix E for Micredratnage Dala.

" v. Permeable Block Paving

(Note: Where roof areas indicated — these will drain into the porous subbase material
via diffusion chambers - refer to detail). Where this has been done, subbase depths
have been adjusted to take account of the increased catchment area.

A perforated pipe will also be incorporated into the base of the paved area, connected
to the outfall pipe, details to be confirmed,

Orifice plates will also be incorporated into all of the permeable paving outfalls,

a. Area 1 - HGV turning area (Process Building)

Areas draining to the permeablc pavement sub-base are:
» Pavement area only
= Canopy area.
« TEmergency access south of Process Building and area West of Surface Utility
Trough

Area draining 1o pipe system 0.10 ha
Refer to Appendix E for Microdrainage Dala.

b. Area 2 - Support Building North and paved areas, -
Areas draining to pipe system on NE corner of site:

+ Support Building Roof —North side(0.038 ha)

UNCLASSIFIED ATIKKINS
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¢ Pcrmeable pavement north side of access road and emeigency access north
side of Process Building ( 0.9)
» Pedestrian pavements (0,03)
Area draining to pipe system 0.16ha
¢. Area 3 — Support Building South and paved areas
Areas draining to pipe system on SE corner include:
¢ Support Building Roof and canopy— South Side (0.038 ha)
- Permeable pavement south side and access road and East of Utility Trough
(0.1ha).
¢ Pcdesirian pavements (0.03 ha) -
Arca draining to pipe system 0.17 ha
d. Area 4 — Service Building and paved areas

Areas draining to pipc system south of Service Building include:

¢ Scrvice Building —entire roof area (0.05)
= Permeable pavement (0.15 ha).

Arca draining to pipe system 0.19 ha
Refer to Appendix E

vii, Infiltration trenches
Orifice plate (50mm dia) used on outfall to pipe system

a. West infiltration trench

Arcas draining to the West infiltration trench arc:
o  Westside of HGV Access Road

Area draining to pipe system 0.06ha.
b. East infiltration trench
Areas draining to the East infiltration trench are:

¢  East side of HGV Access Road.

Area draining to pipe system 0,06ha,

UNCLASSIFIED ATKINS
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ix. Pollution Cantrol

AWE have spccified that polfution control is required in the Process Building paved
area where HGV vehicles will park to unload. .
The actual parking area will be a bunded (by low kerbs) concrete arca, which shall
retain any oil spills. A longitudinal channel will intercept any spillages, which will
then pass to a Class 1 bypass scparator (Klargestor/ Conder or similar approved).
Outfall is to the South Pond above the top water level (flap valve on outfall),

Refer to Appendix H.

x. Overall pipe system analysis

Using the Cascade feature in Microdrainage/ Source Control, cach of the separate
devices have been connected together on-screen to check that the final outfall flow
was within the expected limits. A schematic layout is enclosed in Appendix F to show
the main SUDS devices connecting to the proposed pipe system, together with the
results printout,

In Simulation the actual pipe sysiem has been used to check the hydraulic operation of
‘the system (although some dummy pipes have becn used to input arcas at specific
locations), together with the inputs from each SUDS device.

Refer to Appendix F for Microdrainage Data
xi. Miscellancous

Using these latestl SUDS  methods of drainage there are additional

. requirements/structures to be considered. These include flow diffusion chambers to be
used where rainwater pipes outfall inlo the permeable block paving subbase (support
and scrvice buildings).

Two key materiats are the subbase and geotextiles used in the permeable pavement.
Below the laying course will be a permeable membrane to allow the surface run-off to
pass through to the subbase below, but prevent the laying course malerial from doing
the same.

The second geotextile required is an impermeable membrane below the subbase
preventing any infiltration (as already mentioned this is the type C non-infiltration
option). )

The wet pond will also require a impermeable geotextile lining.

Both Interpave and Ciria Technical Guides provide details of the geotextilc/aggregate
materials and method of construction, and these should be followed carefully (and
inspected on site during laying) to avoid possible prematare failure.

Another major issue with the type of drainage proposed is maintenance, cspecially of
the permeable block paving and ponds. This invelves regular vacuuming of the blocks
to ensure the drainage pathways are kept clear, and for the ponds, with sediment and
vegetation management. '

UNCLASSIFIED ATKINS




" UNCLASSIFED
AWE ' Page 11 of 12
High Explosives Fabrication Facility 5033650/07/6151  11/10/2007

xii. Conclusions

Using Source Control (Cascade) the results show the flows to be below the greenfield
run-off for the worst case duration in the 30 and 100yr storms.

Using Windes Simulation, the results again show that for both 30 and 100yr cvents
(for all winter and summer storm durations), the flows arc substantially below the
predicted greenfield run-off rates and therefore meet the overall design requirement,
including no surface flooding for 100yr event.

Storm Event Greenficld Flow | Seurce Control | Simulatien
(IH 124) (Vs) Results (1/s) Outfall Resulis
. I/ls
100 year 8.1 12.8 _ {11
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aAshley Road Epsam HEFF 1
Surray KT18 5BW ' Sub-section Made by PWEB
SW DRAINAGE Date 04/07/2007
Telephona (01372) 726140 Checked by
Tetex 266701 (Adkins G) H H H
Fax: {01372) 740055 Design information Dot
Client 'WSA Englneer
Architect -
N/A Bullding Regulatien Autherity or

oiher & Date of supmdsslan

Ciria 697 - SUDS Design Manual

Relevant Bullding Regulatlans

Interpava Design Guida -Permaable Pavaments 4th Edition

1 etid Design Codes

Sewers for Adoption 6th Edition

Flanning Policy Statement 25 {PPS' 25)

BRE 365 - Soakaway Design

G605 Sustainable Qr_aina_ge Systems

I_H1 24 Rural Run-off

Surface Water drainage deslgn Incorporating SUDS, with restricted

{Greenfield run-off) flow ta existing AWE system. -

Intended use of structure
7 inciuding future extension o
. tchange of uss allowed for In

design

NIA

Fire resistance reguiremenls

SUDS Dralnage devices o be designed to contaln runoff without flonding

General kading conditions

for a 100year storm event. Infiltration Basins to also drain down to half capacity

in 24 hours for a 30 yoar event{ scakaway design requirement).

MIA Wind foading conditicns

NiA - B Exposure conditions
Subsoll candittans

NiA ] '

I;UA — ) — Foundation type

;onc{ete ;A Material data

Reinforcement  NA

S_i_l_aelwork NiA

Qther materials

Using Microdrainage Software

qther redavani informatian
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W & Atkins (Services) Ltd

: Aishiey Road
Epsom
Surrey KT18 5BW

" Heff Project
i Greentield Run-off

Date Ol August 2007 15:32
Filo

T {Besigned By brow540?

Checked By

Micro Drainage

Source Control W,10,2

JIH 124 Mean Annual Flood

Input
Return Poriod {years) 100 Soil ©.400
Area (Ha) 1.40400 Urban D.000
SAAR  (mm) 750.000 Reglon Rumber &
Rasults 1/= i
1
QBAR Rural 5,7 !
OBAR Urban 5.7 i
1
1
@ 100 years 18.1 !
Q 1 year 4.8 ;
4] 2 years 5.0 :
Q 5 yeoars 7.3 =
Q 10 yoars 9.2
Q 20 years 1l1.4
0o 25 years 12,2
o] 30 years 12.19
o 50 years 14.9
Q 140 years 18.1
0 200 years 21.3
0 250 years 22.3
0 1000 wears 29.3

{c)}1987-7006 Micro Drainage
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Chapter 5
Estimation of Runofl

&/

ﬁwpem&f.’}‘- B —

Yotume 4 Section 2
Part | HA 106/04

Tahte 5/1 Runoff potential and soil classes

Generad soll description Runofl Seoil

poteatial clasy

Well draived sandy. loatty or carihy
peit soils

L.ess penmenble loumy soifs over clavey
50ils on plaleanx adjacent to very
penmeable soils in valleys

Ve low S

Very permeable soils {e.g. gravel, sand)
with shallow groundwenter

Permiecable soils over racks

Moderaiely permesbic soifs some witl
slowly penneable subsoils .

Low £

Very fine sands, silis and sedimentary
clays

Permeable soils (e.g. gravel, sand)

with shallow grousidwater in Jow lying
areps

Mixed areas of peimecable and
impenucable soils in shinilar proportions

Moderate

Clayey or Inamy soils High 3,

Soils of the wet uplands;

Bare rocks ar ehi{is

Shallow, permeable racky soils on
steep slapes .

Peats with Iimpenneable layers at

Vory high S

shullaw depih

Mote: Chalky soils can have a wide range of
periiieabilities, and vunoft potentials that vary between
those of clay loamns and those of coarse sands.

The parameter SAAR for the site under consideration
can be obtained from a map of the annuval average
rainfall in the UK (sce FPigure 4 in Appendix A),

The mean annual flow can be scaled 1o the required
return period of 75 years, by applying a scaling factor,
FF, based on the regional growth curves suggested by the
Flood Studies Report (Ref. 5) for the area under
consideration (see Fipure 5 in Appendix A):

0=Fg, (3)
where
Q is the design. flow (in m¥/s)

F is the sealing: factor, dependent on the region
QQ, is the mean annual flow.

5.5 The Agriculturat Develapment and Advisory
Service, ADAS (Rel. 4} developed a method primartly
for the sizing of field drainage pipes, which was based
on the Transport and Roead Research Laboratary, TRRL,
method {Ref. 6}, The ADAS method is applicable ta
very small caichments, having been developed for
catchmend areas up to 0.3km? (or 30ha). This methad
takes into account the design storm raicfall and time aof
concentration for the required return periad by using
{he Bilham formula. For the requircd 75 year return
period the design flow, Q (in m*/s) can be determined
frem:

O = AREA{0.0443 SAAR ~11.19) SOIL™" +
(9

I:_I_S_JQTUIH—I} . : .

1917

where

AREA (in km?) is the catchment plan arca

SAAR (in mm)} is the stardard average annual rainfall
for the particular location (see Figure 4 in Appendix A)-
SOIL is the soil index, defined as:

{0.155, +0.305, 40.408}+ 0455, +0.55;}

SOIL = (3)

8, ;. denote the propostions of catchment covered by
vach of the soil classes 1 to 5 and S is the uaclassified
area of the catchinent covered by water or pavement,
Soil ¢lass 1 has a low runoff potential and soil class 5
has & high runoff potential. The parameter SOIL for a
natural calchment can vary between 0.15 (very low
runeff) to 0.5 (very high runaff). This parameter can be
estimated from soil maps reproduced in HA 71/95
{DMRB, Ref. 1) or, for a simplified approach, through
consultation of Table 5/1 {adapted from the Agricultural
Development and Advisory Service, ADAS, Ref. 4);

T is the time of concentration (in hrs) and is given by:

0.7

T:O.]ﬁ??% (©)

z
where

W is the maximum catchment widdly in metres {sce

definition ol widih in 3.3)

Z iz the average hieight of the caichment.divide tn . .
metres {see Figure 2 in Appendix A) above the

discharge level (ditch level).

52
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TECHNICAL MEMORANDUM

Golder Associates (UK} Limited. ;
Artenborough House Telephane: [44] (0} 159371111

Browns Lane Business Park : Facsimile: [44] (0)1E5 9371100
Stanton-un-the- Wolds Emaif nottingham@golder.com
Nottinghamshire, NG12 SBL, England nttpivww. golder.coni:
TO: Derek Smith ’ DATE: 17 January 2007
CC JOB NO:

FROM:  DAN TAYLOR e7e 7l 422 263 f

EMAIL:  diaylor@golder.com
RE: ~ HEFF S0AKAWAY TISTS

Three .soakaway tests were performed in the HEFF area of Aldenmaston as per the plan
supplied by AWE. . - .

The geology encountered in cach the excavations of the scakeway tests was 0.3m damp soft
dark brown clay fopsoil followed by the Siichester Gravels comprising of 0.9m of damp
gravely clay followed by clayey gravel of flint. The first excavation had a sliphtly increased
gravel content,

!
Test Jocation 1 was excavated to a depth of 2,0 m with a width of 0.45 1 and a lengih of 1.5
m. The target depth was 2.5 m, however, groundwater was evident in the base of the”
excavation at 2,0 m. Further cxcavation at this location was terminated and the test was
perforined at this depth.

The details of the test arc enclosed in the table below;

Elapsed time {minutes) Depth of water surface below ground level {cm)
0 25 :
2 25 - .
4 _ 25
6 255
& 25.5
10 26
15’ 26
20 26.5
25 26.5
30 ) 27
45 275
69 2715
75 28
90 28
105 28.5

. ®
"TOFFICES 1N UK, [RELASD, FINLANG, GERMANY, HUNGARY, FTALY, FRANGE, 5PAN, SWEDEN, CANADA EISA, PERU, CHILE, DRAZIE, AUSTRALLA, SOUTH AFIGA,
MO

HEW ZEALAND, INDONESIA, HOKG KORG, THAILAI
Company Regisiered in England Ne 1125149, A1 1 Flaor Choda House, Heturn Road, Mzideahaas, Berkesin, 516 827




-Derek Simith
Edge

-2.

¥ pes et s ~ -

January (8, 2007

Elapsed time (minutes)

Depth of water surface below ground level (cm)

T 120
35
150
165
180

29
9
29
29
29

Test location 2 was excavated to a depth of 1.5 m with a width of 0.45 m and a Iength_;)f 10
1. The delails of the test are enclosed in the table below;

Elapsed thne (minutes}

Depth of water surface below ground level {cm)

105
120
135
150
165
180

20
20
20
20
20.5
21
21.5
22
22
23
24
255
27
28
3.5
32
32
32
32
32

Test Iocation 3 was excavated to a depth of 1.0 m with a width of 0.45 m and a length of 1,0

m. The details of the test are enclosed in the table below;

hElnpscd tine {minutes)

Depth of water surface below ground level {cm)

o0 o B R D

15
13
15
i5
15
15

Goider Associates
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Derek Smith
Edpe

_3.

Wppemele » (2

January 18,2007 < ( Si

Elapsed time (minutes)

Depth of water surface betow ground level (cm)

k5
20
25
30
45
60
75
S0
105
120
i35
150
165
180

13
3.5
15.5

16
17.5

19
1%.5
19.5
19.5
19.5

20

20

20

28

Should you require any forther information then please do not hesitate to contact us.

Regards

Dan Taylor

Golder Associates

Golder Assoclates:
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October 2005 05527441 500

HEFF Additional Ground Investigation Version A0
—_— —_—

Table 2: Groundwater Levels Monitored During the Site Works

-

: Boreliole - :
[ Dater | ——BH0s | BROs3 T we2 1 atim BH(0335
| 28/06/2005 Di]ggmbGLL_ 204 | 205 371 - 1o
20/06/2005 Dip {m bGL) | 2.8 1.97 3741 l.SS_ﬁ_____QiS
06/07/2005 Dip (m bGL) 191 2.05 | 3.7 L65_ {1  wos
07/07/2007 | Dip (m bGL) .92 | 206 3.76 L6s | 10a
[ 08/07/2007 | Dip (mbGL) [ .94 — 208 | 337 [ gs 1.05
12/07/2005 | DiggmbGLi 1.98 2.10 | 378 {72 192
_13/07/2005 Dip{mbGL) | 1o — 210§ 3w T s 1.07 |
141072005 | Dip (mbGL | 1.98 210 3.37 172 | 107
1340012005 Dip!mb@_ﬁ 198 | 2.11 378 1,72 1.07
18/07/2005 | Dip {m bGL | 200 213 | 3.30 171 | 1.09
1940712005 | Dip (m L .99 213 | 3.80 1.72 | [.OR
¥ Borehales were dipped daily during Site works, Gaps between dajos are when no work way being conducred
on the projec,

- Borehols ATE 151 had not beew insigiled o this data.

Golder Associaies
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W 8§ Atkina (Scrvices) Ltd _
Ashley Road . T HEFF Project

Epsom Proposed Surface Water
Surrey HKT18 5BW drain to ex. system

Uate 11 September 2007 16:31 Designed By brows4D2

File heff alt sw 3.SWS _ Checked By

Micro Drainage j i Systeml W.1D.4

STORM SEWER DESIGN by the Modificd Rational Method

Global Variables

Pipe Size tile C:\Apps\WinDes104\STANDRRD.PIP
Manhole Size File C:\Apps\Winbesl(4\STANDBRRD.MHS

Lecation — England & Waleas

Return Period [years) 1 Depth from Soffit to G.L. {m) 1.200
M5-60 {mm} 18.000 Min Vel. {m/s - Auto Design Only) 1.00
Ratio R 0.400 Min Slope {1:X - Optimisation) 500
Maximum Rainfall {mm/hr) Q Minimum CQuotfall Invert {m) ¢.000
Foul Sewage (l/s/ha) .00 Ground Lewel at outfall (m) 101.700
O'flow Setting {*Foul anly) 1] OQutfall Manhole Hamo 23
Volumetric Runoff Coeff. 0.75 Outfall Manhole Dia/Length {mm) 0
Tnfittration % . 0 Outfall Manhole Width (mm) 1]
Minimum Backdrop Height (m} 0.100 -
Dezigned with Lewel Tnverts
Network Design Table
PN Langth Fall Slope Arzea T.B. DWFE X HYDr DIA
(m) (m} (1:¥} (ha) (mins) (1L/3) “{mm} SECT {(mm)
1,800 30.00 0.15G¢ 200.0 0.130 3.00 0.0 0.600 Q 200
1.001 35.00 0,180 200.0 0.Q00 0.00 6.0 0.600 o) 200
2.000 5.00 90.450 140.0 0.160 3.00 0.0 0.800 o 150
1.002 35,00 0.175 200.0 90.000 0.00 0.0 0.500 0 240
3,400 2.00 0.050 100.0 0¢.170¢ 3.00 0.0 0.&00 a 150
1.003 47.00 0.235 200.0 O0.000 0.00 3.0 0.800 4] 200
1.004 24,00 0.120 200.0 ©.000 0.00 0.0 0.600 o 200
1.005 27.00 0.13% 200.0 0.000 0.00 0.0 0.800 o 200
4,000 G.00 0.050 100.0 0©.190 3.00 0.0 D.GDO o 150
1.006 30.¢0 0.150 200.0 0.000 ¢.00 0.0 0,800 o 200
Hetwork ResulLs Table
PN Rain T.C. US/IL E.Area E.DWF Foul 1Infil, Vel CAP Flow
{mm/hr} (mina} (m) {ha) (l/a) {1l/s) . (1L[s) {m/s}  (1/s} {1/9)
1.000 0.0 3.6 102,250 0.13D Q 0- 0 0.BS 27 o
1.001 0.0 4.3 102.100 3.130 D 0 a .85 27 0
2,000 0.0 3.1 102.100 4. 160 4] 0 0 1.00 18 Q
1.002 0.0 5.0 101.920 0.2%0 ¢ Y] a 0.85 27 Q
3.00a0 0.9Q 3.1 102.100 ¢.170 4] G 0 1.00 iB 0
1.003 0.0 5.9 101.745 0.460 0 0 0 0.85 27 Q
1.004 0.0 6,4 101.510 0.460 0 a v} 0.85 27 0
1.005 0.0 6.9 101.380 0.460 [H (] 0 0.85 27 0
4,000 0.0 3.1 101.500 0.1%0 0 o [¢] 1.00 18 0
27 4}

1.006 0.0 1.5 101,255 0.850 G Q ¢] 6.85

{c}19B2-2C06 Micro Drairage




W S Rhtkins {Services) Ltd

Ashley Road
Epsom
Surrey KT1B 5BW

HEFF Project
Propoaed Surface Water
drain te ex. system

Date 11 Septembexr 2007 16:31
File heff alt aw 3.SKS

Designed By brow544?2
Checked By

Micro Drainage

Systeml HW.10.4

Length
{m)
5.qQ00 30.400
G6.000 16.00
7.000 10,00

3.001 30.00
5.002 30.00

8.000  5.00
B.001L  56.00

5.003 38.00
5.004 - 5.00

1.40% 17.60
1.008 86.00
1.0909 30.00

Rain T.C.

PN (mm/hr} (minsg)
5.000 0.0 3.6
6,000 0.0 3.2
7.000 0.0 3.2
5.401 0.0 4.2
5.002 o.0 4.7
8.000 0.0 3.1
8.001 0.0 4.2
5.003 2.0 5.5
5.004 0.0 5.6
1.007 0.0 7.8
1.008 0.0 9.5
L.00% 0.0 10,1

Network Design Table

Fall 5lopa Azea T.E. DHF
(m) {1:X) (ha) (mins) {1/a)
0.200 150.0 0.000 3.00
3.100 100.0 0.120 3.00

G.100 1046.0 0.100 3.00

0.260 150.0 §.000 0.00
6.280 107.1 0.000 0.00
0.025 200.0 0.130 3.00
0.280 200.0 0.000 0.00
0.190 290.0 G.004 0.00
0.023 200.0 0.000 0.00
6.081 209,% 0.000 0.00
0.411 209.2 0.00Q 0.00

0.143 205.8 0.000 a.00

Network Resulits Tahle

Us/IL B.hea E,DHF Foul

{m} {ha) {(1/s) {l/%)
192,000 0,000 0 0
102,000 0.120 a 0
10z,000 0.100 4] 4]
101.800 0.220 0 ]
101.600 0.224 0o 1]
101,625 0.1349 0 1]
lol. 600 0.130 a 1}
101.320 0.380 1] H
i01.130 0.350 0 0
101.105 1.000 4] o
101.024 1.640 0 i}
100.613 1.000 0 v}

oo
[

Scod oo OO
L R} [

Ll oI -]

k
{rmm)

0.&GD
0.60G0
0.600

. 600
. 600

[

L &00
60¢

oo

[

. 600
. 600

[= =]

. 600
. 600
<600

[~ =]

In£il.
{1/s)

Lo ] =

oD

Lo R N ]

CAP Flow
{1/a} (1/8}

200
200

200
200
200

14 Q
18 0
1B 0
14 0
17 0
27 0
27 a
27 0
27 t
26 G
26 o
2% o

{c)1982-2006 Micro Lrainage




W 3 Atkins (Services} Ltg

Ashley Road
Epsom
Surrey KT1B SBW

HEFF Project
Proposed Surface Water
drain to ex. system

Date 11 September 2007 16:31
File heff alt sw 3.5WS

Deaigned By brow540)2
Checked By

Micro Drainage

“Systeml W.10.4

Hyd Diam

PN Sant (mm)
1.000 o] 200
1.001 o] 200
2.000 o 150
1.002 ] 200
3.000 4] 150
1.003 o] 200
1.004 o] 200
1.005 Q 200
4._000 4] 150
1.006 o 200
5.000 D 150
6.000 o 150
7.000 o 150
5.001 0 150
5.002 D 150

Length Slope

N

F m)  {1:X)
1.000 30.00 200.0
1.001 36.00 200.0
2.000 5.00 100.0
1.ca2 35.00 208.0
3.000 5,00 100.0
1.003 47.00 200.0
1.004 24.00 200.0
1.005 27.00 200.0
4.000 5.00 100.0
1.006 30.00 200.0
5.000 30.00 150.0
5.000 10.00 1G40.0
T7.000 10.00 100.0
5.001 3¢.00 150.0
5.002 30.00 107.1

PTPELINE SCHENULES

Upstream Manhole

I.Leovel
{m)

M Ho. C.Leveal
{m}

1 102.400
2 102.600

102.250
1pz2.100
3 102.600

102,100

4 102.600 101.920

5 102.600 102.100
102,600
102.8600

102.300

101.
101,
101.

745
510
390

-, N

9 102.300 101.500

10 102,300 101.255

11 102.800 102.000

12 182,800 102.000

13 102.800 102.000
14

i5

102.6G0
102600

101.800
101. 600

Downstream Manhole

C.Laval
MH Ho.
e {mm) {m)
2 102.600 1D2.100
4 192,800 101.920
4 102.600 102.050
& 102,600 1D1.745
g 1Q2.e00 102.050
7 102.600 101.510
B 102.300 101.38¢C
14 102.394 101.255
19 102.300 10l1.450
20 102,300 101.105
14 102.600 101.8400
14 102.600 101,900
14 102.&00 101,900
15 102.e00 101.800Q
18 1Q2.400 101.320

m)

0.150
0.300

0.350
U.480
0.350
.655
G.B390
06.710
0.650
0.845
0.850
0.650
G.650

0.650
0.850

{)

0.300
0.480

0.400

0.655

Depth MH DIEM., L*W

(mm)

1030
1050

1050
1650
1G5
1050
1050
1050
1050
1050
1050
1050
1054¢

1050
1050

I.Level Depth MH DIAM,, LW

{mm)

1050
1050

1050
1050
105¢
1050
1054
1050
FRIETY,
1050
19548
1050
10350

‘1050
1050

{c}1982-2006 Micro Drainags




W S Atkins (Services) Ltd

Ashley Road HEFF Projecht

Epszom : Proposed Surface Water
Surrey KT18 5BW drain to ex. system
Date 11 September 2007 16:31 Designed By brow5402
File heff alt aw 3.SWS Checked By

Micro Drainage ) . Systeml W.10.4

PIPELINE SCHEDULES

Upstream Manhole

Hyd Diam C.Laval I.Level Depth MH DIAM,, L*R
P sect mmy MM iy (m) (m) (rven)
8.000 o 200 16 102.800 101.625 0.775 1050
4.001 o 200 17 102.600 1iGl.600 0,800 1050
5.003 s} 200 . 18 102.400 101.320 0.880 1050
5.004 >} 200 19 102,400 101.13C 1.070 1050
1.007 o 200 20 102.300 101.105 0.995 10540
. 1.008 o 200 21 102.300 101.024 1.076 . 1050
1.009 o 200 22 102.000 100.613 1.18B7 1450
Cownstream Manhola
Lengthk Slope C.Lavel I.lLesvel Depth MH DIAM., L*W
PN MH No.
m  (1:%) ° (m) tm) {m) {wen)
8.000 5.00 200.0 . 17 102,600 I01.600 0.840G0 1050
B.001 56.00 200.0 12 102,400 161,320 0,480 1050
5.003 30.00 204.0 19 102.400 101.130 1.070 1050
5.004 5.00 200.0 20 162.300¢ 101.105 ©£,.99Y 1050
1.007 17.00 209.9 21 102,300 101.024 1.076 1050
i.008 8a.00 209.2 22 102.000 300.613 1.187 1850
1.008 30.00 20%.8 23 101.700 i40.470 1.030 0

{c)1887-2006 Micro Drainage
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Analey Fooc
Epsom

E S
HEFF Frojast

Fropusad Surfaco Wal
draip to ex. ayatom

ar

Jurrey KTLE BB

Cota 13 Scptembor ZCG7 11: 358

Tooignod BY BLowsdvz
Chasked By

Fils HEFE ALT 5K 3.5W3

Syaben. N.L0.4

¥rero Drgina

KMH Naao
!

Har Scalo 1000

Yer Scado 100

Jatum (m] lCQ.0GQ

BN
Dia_[mm]

slopa (3:X)

Covee avel (&)

Invere lLavol (@)

102,040

102.106 | 102. a0G

k=1
o

rmaan__.. (ra}

-

o

MH Hame

0
.
Har Scale 1000
Yer desle 109
fatuz fm) 95.00C )
FH 3,000
Jia [rx) 150
Slepo i) 0.0 i
= = __
Cavor Loval (m) g & .
g d :
1. - :
23 :
Invert Leovel [m) 23 [
g
-l L
Lan ] 5.00 i
(C]1282-2006 Migye Drainage or
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W S Atkins (Services) Ltd

hshley Road
Epsom

Surrey KT1B SBN

leff Project
surface water drainage
outfall ch. /hysdrobrake

Date 21 Rugust 20607 15:19
File 100 yr 2.ch5

Designed By browS402
Checked By

Micre Drainage

Source Control W.10.4

Cascade Summary of Results for final mh hyd 1.src

Stoxrm
Duration
{mins)

15
30
80
120
150
- 240
380
480
600
72Q
960
1440
2160
2880
4320
5780
7200
8640
100B0
15
30

Summer
Summer
Summcy
Summer
Summer
Summerc

Summe r -

Summar
5 umme 1
Summer

Summer

Summer
Sommexr
Summer
Summer
Summer
Summe
Summe »
Summer
Wintor
Rinter

Upstraam
Structures

hgv acress
north pond
pave process
pavce service
pave supp
Dave supp
south pond

[aall S o ol ey

.8rC
3 pl e
- o
. 3EC
. 5rc
L8IC
«5KC

Maximum Makimum

Control Outflow

(1/s} (1/a}

7.0 7.0
9.8 9.6
11.0 11.0
11.¢ 11.6
11.7 1.7
1 .7 11,7
11.8 11.5
10.9 10.9
10.5 149.5
10.4 10.4
10.3 10.3
9.9 9.9
9.3 9.3
8.7 8.7
7.8 7.8
1.0 7.0
6.3 ° 6.3
5.8 5.8
5.2 5.2
4.3 4.3
0.6 10.86
Stomm
buraticn
{mins}

15 Summer
30 sSuvemer
60 Summer
120 Sunmier
180 Summer
240 Summer
360 Summer
480 Summer
600 Summer
T20 summer

960 Summer.

1440 Summer
2160 Summer
2880 Summer
4320 Sumner
3760 Summer
7200 Summer
8640 Summar
10080 Summez

15 Winter

30 Winter

Cutflow To CQverflow To

(None)

Maximum Maximum

Watar Levgl Bepth

{m OD} {m}

101.3000  0.0000
101.3000  0.0000
101.3000  0.0000
101.3000  0.0000
101.3000  0.0000
101.3000  6.0000
101.3000  0.0000
101.3000  0.0000
101.3000  0.0000

161.3000 ¢.000

4]

101.3000 0.0000
101.3000 0.G000

101. 3000 0.000

0

101.3000 0.000G
i01.3000 0.0000
101.3000 0.0000
101.3600 G.0o0a

191.3000 0.co0

o

101.3000  0.6000
101,3000  0.0000
101.3000  0.0000

Rain Time-Paak

{mm/hr) {ming)

87.91
57.81
36.29
22.07
16,31
13.09
9.33
7.59
6.36
3.51
4.3RB
3.17

b S e B o S Y
-
-

inoen

OQQQODEGOOODQOOGQOODG

{None)

Maximum
Valuma

g

CoOoOoo oD
OOOQDQCOQOODQODGDOOOO

Qoo o oo

S5tatus

CO0O0000CO0O0CO0C0OD00
MENAARRIARNRERAIARNN R TR R =

_(c]1982-2006 Micro Drainage




¥ 5 Arkins (Services) Ltd

Bshiley Road
Epsom
Surrey ¥T18 58V

leff Project
surface water drainage
outfall ch. /hysdrobrake

Date 21 August 2067 15:19
File 100 yr 2.CAS

Designed By brow3402
Checked By

Micro Drainage

Source Control @.10.4 T

a0
120
1890
240
360
4180
600
720
360
1440
2180
2880
4320
5760
72040
8640
L00BQ

Cascade Summary of Results for fipnal mh hyd l.src

Storm
Duration
{mina)

Winter
Winter
Viinter
Winter
Winter
¥inter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Hinter
Winter
Wintex
Winter

HMaximam
Control
{1fa)

1z.0
12.6
12.8
12.7
12.3
11.6
© 11,1

i

Mo imam Maximum Maximim
Cutflow Water Lavel Depkh
{1/5) (m QD) {m)

12.0 101.3018 0.0018

12.6 101.32483 0.0202

12.8 101.3238 70,0237

12.7 101.3218 0.0217

12.3 101.3102 0.0103

11.6 101. 3006 0.0000

11.1 101.3000 0.0000

10.9 101.3000 G.0000

10.7 101.3000 0,0000

10.0 101. 3000 0.0000

9.1 101.3000 n.o000

3.4 101.3000 G.00aG

T.2 101.3600 D.oo40

.1 101.3000 0.0000

5.3 101, 3900 {1.06000

4.6 101.30060 0,.0000

4,1 101.3900 0.0000

D‘f:::i’t . Ra:iin Tiu:;?eak
{mina) {rmn/hx}) {mins)

60 Winter 36.29 62

12¢ Winter . 22.07 104

180 Winter 16.31 142

240 Winter 13.049 182

360 Winter 9.53 254

4180 Winter 7.59 0

600 Winter 6.36 1]

720 Winter 5.51 0

960 winter 4.38 4]

1440 Winter 3.17 Q

2160 Winter 2.29 ]

28840 Winterx 1.82 i}

4320 Winter 1.31 ¢

5760 Winter 1.04 D

7200 Winter .86 0

8640 Winter 0.74 D

0080 Winter 0.66 0

Maximum
Volume Status
{m?*}

- »

e CoOO0OoO0OCDODOOC 00
oocoooOooOOOoOOQOoOo
COoOOODOoOo0RO0000CD0
mEEmXREEAREAREERRIRARA

{c) 1982-2006 Micro Drainage




WS Atkins

(Services)

Tid

Ashley Road
Epsom

Surrey KT1B hEW

Heff Project
surface water drainage
ovEfall ch. /hysdrobrake

Date 21 Bugust 2007 15:19
File 100 yr 2.CAS

Degigned By brow54)2
Chacked By

Micro Drainage

Source Control W,148.4

Design Head (m)
Design Flow (l/s)

Depth
{m)

0.10
0.20
0.3¢0
0.4a
0,50
0.60

Cascade Storage Controls for tinal mh hyd 1.src

Tank/Pond Details

Lnvert lLevel {m) 101.300 Ground Lewel (m) 102.600
Depth Area | bapth Area | Depth Area Depth Area | Dapth Area
(m) (m?) {m) (m?}) {m} {m?) {m) () {mj (m?*}
1.00 1.0 2.00 1.0 3.00 1.0 4.00 1.0 5.00 1.8
1.20 1.0| 2.z0 i.0] 3.20 1.0 4.20 1.0
1.440 1.0 2.40 1.¢ 3,40 1.0 4.40 1.0
1.60 1.0 2.60 1.0 3.80 1.0 4.460 1.0
1.89 1.0 2.80 1.0 3.680 1.0 4.80* 1.0
Hydro~-Brake Cutiflow Control
1.300 dHydro-Brake Type WD4 Invert Lewvel {m} 101.100
18.1 Diameter (mm) 143 -
Flow | Depth Flow | bepth Flow | Depth Flow Dapth Flow
(1/s} {m) {(1/3) {m} {1/4) (m) {1/a} {m) (L/s)

3.8 0.80 14.2 2,00 22.4 4.00 31.7 7.00 42.0
11.9 i.00 15.9 2.20 23.5% 4.50 33.¢6 T.50 43.4
15.3 1,20 17.4 2.40 24.86 5.00 35.5 B.0O0 44.9
13.9 1.40 1R. 8 2,80 25.6 5.50 37.2 8.50 16.2
12.7% 1.60 20.1 3.00 27.5 6.00 38.9 9.00 147.6
12.8 1.40 21.3 3.50 29,7 6.50 410.4} 9.50 48.9

(c}1982-2006 Micro Drainage




M 3 Atkins (Services] Ltd

Ashley Road
Epsom
Surrey KT18 5BW

Heff Project
surface water drainage
outfall ch. /hysdrcobrake

Date 21 August 2067 15:19
File 100 yr 2.CAS

Designed By hrow5402
Checked By

Micrc bDrainage

Source Control ¥.10.4

Cascade Rainfall Details for final mh hyd I.src

Reglon

Return Perliod
M5-64  {(mm}
Ratio-Il

Cy {Summer)
Cv (Winter)

ENGHWAL Shortest Storm (mins)
{years) 100 Longest Storm {(mins)
18.0060 Summer Storms
0.400 HWinter Storms
0.75%0 Climate Change %
0,940

Time / Area Diagram

Total BArea [(ha] = 0.000
Time {minsg} Lrea
from: to: (ha)
0 4 0.000 -

15
10080
Yes
s
+30

{c)1982-2006 Micre Drainage




W 8 Atkins (Services) Ltd

Ashley Road

Epsom

Surrey KTi8 SBW

HEFF Project
GV Access Ropoad
Infiltration Trench

Date 21 August 2007 15:21

File 100 wr 2.CAS

Designed By browhA02
Checked By

Micre Drainage

Sgurce Control W.10.4

Storm
Duxation
(ming)

15
a0
G0
120
184
240
360
480
e00
120
560
1440
2160
28090
1320
5760
7200
2640
10480
15
30
60
120

Summe x
Summer
Summe ¥
Sumner
Summer
Summer
Summer
Summer
Summer
Summer;
Summer
Summer
Summer
Sommer
Summer
Summcrx
Summe x
Summer
Surnge r
Winter
Winter
Wintor
Hinter

Cascade Summary of Results for hgv access 1.src

Upstraam Outflow Po Overflow To
Structuran
{None) final mh hyd 1l.src [None)

Half Drain Time : 70 minutes

Maximum Maximum Maximgm Maximiim Maximum
Control Filtration Outflow Water Lavel Depth

{1/s) {1/85) {1/5) {m oD} . {m)

102.3187 ¢.3187
102,3502 0.3%0z2
10z, 4207 D.4287
1062, 4387 G.4387
102. 4262 0.4262
102.4092 D.4G%2
102.3752 0.3752
142, 3482 0.3482
102.3227 0.3227
102.2%47 D.2947
102.2417 0.2417
ip2.1622 0.1623
102.0872 0.0873
102.0518 0.0517%
102.0372 4.0372
102.0297 0.0297
102.0247 0.0217
102,0212 0.0212
102.0188 0.0188
1023577 0.357%
102.4397 0.4397
102.4852 0.48452
102.4912 0.4912

Ll AR R N FUIEN ) LR i R B N Y
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Wyl b DD e DR B L) G L L L L e L W Lo
O B DO ke BOOR R L G LD  a LTLA LR LR e L

Sto;p Rain Tima-Peak
Duration (mm/hr) {mins)
(mins}
15 Summer B7.,91 20
30 Summer 57.81 32
60 Summpr 36.29 52
120 Summer 22,07 ga
180 Summer 16.31 120
240 Summer 13,09 154
360 Summer .53 222
480 Sumnmer 7.59 2482
600 Summer 6.36 362
720 Summer 5.51 428
960 Summer 4.38 554
1440 Summer 3.17 1496
21680 Summer 2.29 1148
2880 Summer 1.B2 1472
4320 Summor 1.31 2204
5760 Summer 1.04 2928
1200 Summer 0.86 3592
8640 Summex 0.74 4400
13080 Summer 6.686 5136
15 Winter 87.91 20
30 Winter 57.81 32
60 Hinter 36,29 b4
12¢ Winter 22,07 92

Maximum
Valumea
{m*)

22.9
28.1
30.9
1.6
30.7
29,4
27.0Q
25.1
23.3

"

%]
Ll T Nl LU )
o .

[- B WA IR I - N O o %

(5]

L
LY
[+

35.14

Status
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{c}1982-2006 Micro Drainage




W S Atkins (Servives) Lid

Ashley Road HEFF Project

Fpsom HGV Access Road )

Surrcy KT18 58W Infiltration Trench e DA

Date 21 Rugust 2007 15:21 Deslgned By brows402 r‘?‘-*x

File 100 vyr 2.CAS Checked By d 3

Micro Drainage Source Control W 10.4 — ]

Cascade Summary of Results for hgv access i.src

- Storm Maximan Maximum Maximuam Maximum Maximum Maximum
Duration Contrel Filtration Outflow Water Level Dapth Valume Status
(mins) (1/8) {1/} {1/s) {m OD) {m) {m?}
180 tlinter 2.0 3.9 5.9 1074697 04697 33.8 g K
240 Winter 1.8 3.8 5.6 102.4427 0_.4427 31.9 0K
360 Winter 1.4 3.6 5.0 102.3927 0.3927 28.3 QK
480 Winter 0.8 3.5 4.3 102.3562 0.3562 25.6 a K
800 Winter 0.2 3.3 3.5 102,3242 0.3242 23.4 oK
720 Winkter a.o 3.2 3.2 102.2R52 G.2452 2¢.5 QK
960 Winter 0.0 2.9 2.9 102,2132 0,.2132 i5.4 O X
1440 Winter 0.0 2.5 2.5 102.1117 0.1118 8.0 O K
2160 Winter 0.0 2.1 2.1 102.,0472 0.0473 3.4 QK
2880 Winter - 0,0 1.7 1.7 102.0378 0.03%7 2.7 0K
4320 Winter 0.0 1.2 1.2 102.0273 0.0272 1.9 0K
5760 Winter 0.0 1.0 1.0 102.0218 0.0317 1.5 O K
7200 Winter 0.0 0.8 0.8 102.0182 0.01B3 1.3 DK
8640 Winter 0.0 0.7 0.7 102.0157 0.0158 1.1 0 K
10080 Winter 0.0 0.6 .6 102.0137 0.0138 1.0 oK
Stnrp Rain Tima-BPaak
Duration .
: (mm/hr) (mina}
{mine}
180 winter 16.31 129
240 Winter 13.09 LG4
160 Winter 9.53 234
480 wWinkter ' 7.58 306
600 Winter 6.36 382
720 Winter 5.51 454
2950 Winter 4.38 . 582
T448 Winter 3.17 822
2160 Winter 2.29 1164
2880 Winter 1.82 1468
4320 Winter 1.31 2164
. 5760 Winter 1.04 2928
7200 Rianter D.46 3632
8640 Hinter 0.74 4368
14080 Winter 0.66 5032

(£)1983°7006 micro Drainzge




W 5 ARtkins (Services) Ltd

Ashley Road
Epsom
Surrey KT18 SBW

HEFF Project
HGV Accessz Road
Infiltration Trench

Date 2} Rugust 2007 15:21
File 100 yr 2.CAS

Designed By brow5402
Checked By

Micro Drainage

Source Control W.10.4

Cascade Rainfall Details for hgv access 1.src

Ragion

Rebturn Period
M5-60 (mm)
Ratio-R

Cv (Summer)
Cv (Winter)

Tima

from:

ENGHWAL
109
18.¢00
0.400

{y=ars)

Sheiotest Storm (mins)
Longest Storm {mins)

Summer Storms
Winter Storms

0.750
0.840

Climate Change %

Time / Area Diagram

Total Area {(ha) = 0.120
{minsa} Araa Tima {ming} Areoa
to: {ha) fraom: to: {ha)
4 0(060 4 8 0.0&9

15
10080
Yes
Yes
+30

{c) 1982-20G06 Micro Drainage




W § Rtkins (Services) Ltd

Ashley PRoad
Epsom

HEFF Praject
HGV Access Road

Surrey KT18 5B Infiltratior Trench
Date 21 Augusi 2007 15:21 Designed By brow5402
File 100 yr 2.CAS Checked B

Micro Drainage

Source Contrel W.10.4

Cascade Storage Controls for hgv access 1.sre

Infil Cg¢ef - Base (m/hr)
{nfil Coef - Sides {m/hr}

safety Pactor

Porosity
Widih (m}

Diameter

Discharge Coefficient

0.060660 TLength (m) 240.0

0.060660 Invert Level (m} 102.00¢
2.0 Cover Level (m} 102,600
0.30 S5lope (l:x)} 0.0
1.0

Orifice Oukflow Control
(m} 0.050 Invert Level (m]) 1Q2.300
0.600

Infiltration Trench Details

(c}1982-2006 Micro Drainage




W § Atkins (Services) Ltd

Ashley Roacg
Epsom
Surrey KT1§ SBW

Heff Proiject
surface water drainage
North Wet Pond

Date 21 RAugust 2007 15:22
File 100 yr 2.CAS

Designed By browS403
Checked By

Micro Drainage

Source Control W.10.4

15
30
€0
120
180
240
360
480
600
720
9g0
1440
2160
2880
4320
3760
7200
864D
10080
15
30
&0
izo
180

Storm
Puration
{minsg)

Summer
Summuer
Summexr
Summer
Summerx
Sunmer
Summer
Summer
Summex
Summe ¢
Summe r
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Sommer
Winter
Hinter
Winter
Winter
Winter

Cascade Summary ¢f Results for north pond 1.s5rc

Upsatream
Structuras

(Hone)

Maximum Maximum HMaximum
Control CQutflow Water Leval
(1/s) {1/a) {m OD)
1.2 1.2 102 .3562
1.2 1.2 102 .3818
1.2 1.2 102, 4047
1.2 1.2 102.4242
1.2 1.2 102.4327
1.2 1.2 102.4354
1.2 1.2 102.4369
1.2 1.2 102.4342
1.2 1.2 102.,4337
i.2 1.2 102.4317
1.2 1.2 102.4268
1.2 1.2 102.41583
1.2 1.2 102,3972
1.2 1.2 102,3808
1.2 1.2 102.3552°
1.1 1.1 10Z2. 3408
a.9 0.8 102.3303
0.9 0.9 102,3223
0.8 0.8 102.3158
1.2 1.2 102.3668
1.2 1,2 102.3948
i.2 . 1.2 102 4202
1.2 1.2 102.4417
1.3 1.3 102.4512
Storm
Duration
{mins) (mm/hz)
13 Sommer 87.91
30 Summer 57.81
60 Summer = 36.29
120 Summer 22,07
180 Summer 16_31
240 Summer 13,09
360 Summer 9.53
480 Summer ?.59
600 Summer 6.36
720 Summer 5.51
960 Summer 4,38
1440 Summer 3.17
2160 Surmer 2.29
2880 Summer 1.82
1320 Summer 1.31
5760 Summer 1.04
7200 Summer 0.66
8640 Summar Q.74
100B0 Summer 0,66
15 Winter 87.91
30 Winter 5T1.81
60 Hinter 36.29
120 Winter 22.07
130 winter 16.31

Qutflow %c

final mh hyd l.src

Overflow To

{None}
Maximum Maximum
Dapth Volume
{m) {n?)
00,1083 27.1
0.1318 35.2
0.1547 43.1
D.1742 30.1
G.1827 h3.2
0.1857 54.5
0.1867 54.7
0.14852 54.2
0.1837 53.6
0,1817 52.9
0.176% 51.1
0.1653 {6.8B
0.1473 . 40.6
0.1308 35.0
0.1053 26.49
6.09408 22.8
0.0803 19.4
0.0723 17.3
0.0658 15.6
0.1168 30.4
9.l4a4@ 9.6
G.1702 q8.6
0.1917 56.7
0.2012 60.4

Rain Time-Peak

(ming)

19
33
62
122
ig2
240

- 326

Status

CODOCO0OROCCDLOCOONCD000
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{c}1982-2006 Micro Drainage




B S Atkins {Services) Ltd

Ashley Road
Epsom
Surrey KT1B 5BW

Heff Project
surface water drainage
Horth Wet Pond

File 10C yr 2,.CAS

Date 21 August 2007 15:22

Designed By browbd402
Checked By

Micro Drainage

Source Control W.i0.4

240
360
180
800
720
564Q
1440
2160
2880
4320
5760
1200
864¢
1008¢

Storm
Duration
(mins}

Winler
Winter
finter
Winter
Winter
Winter
Winter
Wintex
Winter
Winter
Winter
Winter
Winter
Winter

Cascade Summary of Results for north pond l.src

Maximwn Maximam

Control oOutflow Water Lavel

(1/91 (L/9}

1

. P .
ol B S BT R B L
ol 0O R R DD 0 B W L

o e e e e
DBOO R P e

4 s a

Storm
Duration
{mins)

240 Winker
360 Winter
480 Wintex
600 Winter
720 Winter
960 Winter
1440 Winter
2160 Winter
28B0 Winter
4320 Winter
5760 Winter
7200 Winter
B640 Winter
L0080 Winter

Maximam Maximum
Dapth

(m OD) {m)
102.4557 G.20487
102.4573 0.2072
102_4552 0.2052
162.4528 0.2027
102.4498 0.1997
102, 4427 0.1927%
102.4258 0.1758
102.3993 0.14%3
102.3753 0.1253
102.3443 0.0943
102 .3298 a.0788
102.31777 0.0678
102.3092 0.0593
102.3033 0.0533
Rain Tima-Poak

{mm/hr) {mina)
13.09 234
9,53 344
7.59 444
6.36 478
5.51 550
4,38 704
3.17 996
2.29 1404
1.82 1784
1.31 2424
1.04 e
0.86 3896
.74 4664
0.66 5344

Maximuam
Volume
(m*)

16.1

12.3

Status

[+ ReNoRoleRajalalsRoge el olial
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{c}1982-2006 Micro Drainage




[I7 5 Atkins (Scrvices) Ltd

Azhley Road
Epsom
Surrey KTi18 SBU0

Beff Project
surface watex drainage
North Wet Pond

Date 21 Rugust 2007 15:22
File 100 vr 2.CAS

Designed By brows402
Checked By

_Micro Drainage

Source Control ©,10.1

Cascade Rainfall Details for north pond 1.sre

Region ENG+WAL shortest Storm (mins)
Return Peried {years) 100 Longest Storm (mins}
M5-60 {mm) 18.0060 Summeyr Storms
Ratio-R 0.400 Hinter Storms
Cy {Summer) 0.750 Climate Change %
Cv {Winter] 0.840

Total Area (ha) = 0.130

Time {mins} Araa
from: to: {ha)

¢ 4 0.130 -

16080
Yes
Yes
+30

1) 1982-2006 Miczo Crainage




W 3 Atkins (Services) TLtd

Ashley Road
Epscm
Surrey KI18 5BY

"fieff Project
gurface watexr drainage
Morkh Wel Pond

Date 21 August 2007 15:22
File 100 yr 2.CAS

Designed By browb402
Chaecked By

Micro Drainage

Source Control %W.10.4

Cascade Storage Conktrols for north pond 1.stc

Tavert Level

Dapth
(o}

0.00
0.10
0.20
0.30
0.40
-0.50

Araa
{m?)

206.5
299.4
3921
485.2
578.2
671. 0

Design Head (m)

Tank/Pond Detalls

Design Flow {1/s5})

bepth
{m)

0,14
0.20
0.30
0.40
0.50
0.60

Flow
(1/s)

[
[ = - - I A

{m} 102,250 Grouand Level (m} 102.550

Dapth Azea | Depth Area | Dapth Area | Depth Area
(m) (m*) {m) {m*) (m} {r*} {m} {m*}
0.60 &71.0 i.20 671.0 1.80 671.¢C 2.40 §71.0Q
.70 671.0 1.30 671.0 1.90 871.0 2.50 871.0
¢.80 671.0 1.40 671.0 2.00 671.0 :
0.90 &71.0 1.50 &71.0 2.10 &71.0
1.00 &7T1.0 .60 &71.0 2.20 671.9
1.1¢ 871.0 1.70 &71.0 2.3¢ 6710

Hydro-Brake Outflow Control
0.300 Hydro-Brake Type MD3 Invert Level {m} 102.250
1.5 Diameter {mm} 54

Depth Flow | Dapth Flow | Dapth Flow | Depth . Flow
(m) (1/=) (m) {(1/s}) {m} {(i/s} (m} {1/s)
0.80 2.3 2,00 3.9 4,00 5.8 7.00 7.4
1.00 2.8 2.20 4.1 4.30 5.9 7.50C 7.6
1.20 3.1 2.40 4.3 5.00 6.2 B8.00 1.9
140 3.3 2.60 4.5 5.50 6.5 8.50 §.1
1.60 3.5 3.00 1.8 6.00 6.8 9.00 8.4
1.80 3.7 3.50 5.2 6.50 7.1 9.50 8.6

{c)1982-2006 Micro Drainage




W S At¥ins (Services) Ltd -
Ashley Road Heff Project

Epscm Process Bullding
Surrey KT18 53w HGV permeahle pavement
Date 21 August 2007 15:22 Designed By brow5402
File 100 yr 2.ChS Checkead By

Micre Drainage i Source Control W.10.4

Cascade Summary of Results for pave process l.5rc

Upatreanm Cutflow Te Overflow To
Structuras
(Nome) final wh hyd l.sre (Hone)

Half Drain Time : 252 minutes

Storm Maximum Maximum Maximum Maximom Maximum
Duration Contrel Filtration Ouotflow Water Lavel Dopth
{nins} (/5] f1l/s) {1/5) (n QB) {m}

15 Summexr 0.7 G.0 0.7 102.3012 0.0513
30 Sunmer 1.1 0.0 1.1 102.3213 0.0713
60 Summer 1.3 0,0 1.3 102.3398 0.0838
120 Summer 1.% 0.0 1.5 102.3548 G.Toag
180 Summer 1.5 G.0 1.5 10z.3597 0.1008
240 Summer 1.5 0.0 1.5 102.3617 0.1118
360 Summer 1.6 .0 1.6 102,3637 0.1138
480 Summer 1.6 0.0 1.6 102 3643 0.1143
600 Summer 1.6 0.0 1.8 102.3638 0.1138
120 Summer 1.5 0.0 1.5 1062.3623 0.31123
960 Summey 1.5 0.0 1.5 192 ,3587 0.1088
1440 Summer 1.4 0.0 1.4 102.3508 0.1008
2150 Summer 1.3 Q.0 1.3 102.33388 0.0888
2880 Summer i.2 0.0 1.2 102.3292 G.0793
4320 Summer 1.0 0.0 1.0 102.3173 0.0673
5760 Summer 0.9 0.0 0.8 102.3098 0.0597
« T200 Summer 0.8 0.0 0.8 102,3043 0.0542
8640 Summer 0.7 0.0 g.7 102.2998 0.0497
10080 Summer 0.6 0.0 0.6 102.2962 0.0462
13 Winter 0.9 - 0.0 0.9 102.309z 0.0593
30 Winter 1.2 3.0 1.2 102.3317 0.0818
60 Winter 1.5 a.0 1.5 102.3528 0.1028
120 Winter 1.6 0.0 1.6 102.3702 0.1203

Storm Rain Tima-Paak

Buration {mm/hr) {mins)
{mins)

15 Summesx 87.91 19

30 Summer 57.81 33

60 Summer 36.29 62

120 Summer 22.407 120

180 Summer 16.31 190

240 Summex t3.09 196

360 Sumnmer 9.53 258

480 Summer 7.59 32s

600 Summor 5.36 394

720 Summer 5.51 462

960 Summer 4.38 598

1440 Summer 3.17 854

2160 Summery 2.29 1232

2880 Summer 1.82 15818

4320 Summer 1.3 2286

5760 Summer 1.04 3048

7200 Summer G.86 3752

B640 Summer 0,74 4496

LGOBO Summer 0.686 5240

15 Winter 87.91 ig

30 Winter 57.81 33

B} Winter 36.29 62

120 Winter 22.07 118

Maximum
Volume
(m?)

15.
22.
27.
3z.
34,
349,
35.
35.4
35.2
31.9
i3.8
31.2
27.6
24.7
20.8
18.5
16.8
13.5
14.4
18.4
25.3
31.9
31,2

Lol = =T

Status
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[c}1582—2006 Micro Drainags




W S Atkins (Services) Ltd

Ashley Road Heff Project

Epsom Process Building
Surrey KT18 SBW . | BGV permesable pavemenkt
Date 21 August 2007 15:22 Designed By browbid402
File 100 yx 2_.CAS Checked By

Micro Drainage Source Control ¥W.10.4

Cagcade summary of Results for pave progess 1.s81c

Stoxm HMaxinum Maximum Maximum Maximam Maximum Maximam
PBuration Control Filtration Outflow Watar Lavel Depth Voluma
{(mwins} {1/s} (1/s) {(1/8) {m OD}) (m} (m>)
1890 Winter 1.7 0.0 1.7 102 .3763 0.1263 39.1
240 Winter 1.7 0.¢ 1.7 1023777 0.1278 39.86
360 Winter 1.7 0.0 1.7 102,3788 t.1288 39.9
490 Winter 1.7 0.0 1.7 102.3773 0.1273 39.5
600 Winter 1.6 0.0 1.6 102.3747 D.1248 38.8
720 Winter 1.6 0.0 1.4 102.3717% 0.1218 ar.8
960 Winter i.6 6.0 1.6 102.3652 0.1153 35.7
1440 Hinter 1.4 0.0 1.4 102.35)2 0.1013 3l.4
2160 Winter 1.3 0.0 1.3 102.3347 0.0848 26.2
2880 Winter 1.1 6.0 1.1 102 .3228 ¢.0728 22.6
4320 Winter 0.9 c.¢ 0.9 102,31G2 0.0602 18.86
5760 Winter 0.7 0.0 0.7 102.3023 0.0522 16.2
7200 Winter 0.6 0.0 0.6 162.2568 0.0467 14.5
8640 Winter 0.3 0.0 0.3 102.2927 n.¢427 13.3
14080 Winter 0.4 0.0 0.4 102.2897 0.0397 12.3

Storp Fain Time-Paak
Duration (ran/hr) {mins}
[ming)
180 Winter 16.31 172
240 Winter 13.09 220
360 Winter $.53 274
480 Winter 7.59 352
600 Winter 6.36 1246
720 Winter 5.51 41928
860 Winter 4.38 638
1440 Wintar 3.17 910
2160 Rinter 2.29 1280
2880 Winter 1.82 1640
4320 Winter 1.31 2376
5760 Winter 1.04 3Llz
7200 Winter 0.86 3824
BEAQ Winter 0.74 4554
10080 Winter 0.6h6 5344

Status

CooCO2OCOQO00CO0O0
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{<)1882-200p Micre Drainage




W § Atkins {Services} Ltd

Ashley Road Heff Project

Epsom Procesa Ruilding
Surrey KT18 5BW HGV permcable pavement
Date 21 August 2007 15:22 Designed By browhd402
File 100 yr 2.CAS Checked By

Micro Drainage __ _Source Control ¥W.10.4

Cascade Rainfall Details for pave process l.arc

Region EMNGHWAL Shortest Storm [(mins) 15

. Return Periocd (years) 1co Langest Storm {(mins) 14080
M5-60  (mm) 18.00G0 Summer Storms Yas
Ratia-R 0.400 Hinter Storms Yes
Cv {(Summay) 0.750 . Climate Change % 130
Cv (Wintorx) 0.840

Time / Nrea Diagram

Total Area (ha} = 0.160

Time  (mina) Area
from: to: {ha)

0 4 0.100 - .

{(c}1982-2006 Micro Drainage




W 5 Atkins (Services) Ltd

hshley Road Reff Project

Epsom Process Building
Surrey KT18 5SDBW HGV permeable pavement
Pate 21 August 2047 15:22 Designed By brow5402
File 100 yr 2.CAS Checked By

Micre Drainage Source Control W.10.4

Cascade Storagg Conbtrols for pave process l.src

Porous Car Park Details

Infil Coef - Base (m/hry) Q.000000 Invert Level (m) 102,250
Membrane Percolation (mm/hr) 1400 Cover Level {(m) 102.850
Safety Factor . 2.0 Slope (l:x) Q.0
Porosity 0.30 Max Percolatien {1/s) 287.2
Length ({m} 47.0 Depression Storage [mm} - 5
Bidth {m} 22.0 Evaporation {mm/day} 3

Qrifice CQulflow Control

Diameter (m) 0.050 Invart Level (m} 102,250
NDischarge Coefficient 0.£00

{¢)1982-20086 Micro Drainage




W § Atkins (Services) Ltd _

Ashley Road - [ HeE£ pProject

Epsom surface water drainage
Sozrey KT1B 5BW service bld. paved area
Date 21 August 2007 15:22 Designed By brow5402
File 100 yr 2.CAS Checkad By

Micreo Drainage Source Control W.10.4

Cascade Summary of Results for pave sexwvice l.srec

Upstraam gutflow To Ovarflew To
Structures
{Nonc¢) £final mh hyd 1.src {None)

Half Drain Time : 251 minutes

Storm Maximuam Maximim Maximum Maximuam MaxIimum
Duratiaon Control Piltration OQutflow Water Level Dapth
{mins} {1/s) {L/s] {1/=2)} {m OD] (m}

15 Summer . 101.94149 0.0918
a0 Summer . . 101.8733 0.1233
60 Summer . 101.9037 0.1537%
120 Summexr . 101.9277 0.1377

180 Summecr
240 Summer
360 Summer
480 Summer
600 Summer
T20 Summer
950 Summer
1440 Summern
2160 Summer
2880 Summer
4320 Suwmnex

101.9358 0.1857
101.9392 g.1832
101.9412 0.1912
inl.9402 0.1902
101.9388 0.1887
101.9358 0.1837
161.9283 0.1782
101.9122 0.1623
101.8%803 0.1403
101.8733 0.1233
101.8493 0.0993

.
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5760 Summer . 101.8347 0.0848
7200 Summer . 101.8262 0.0763
2640 Summer . 101.8197 0.0698
10080 Summer 101.8148 0.0647
15 Winter . - 101.8548 0.1048
30 Winter . 101.8907 0.1404
o0 Winter . 101, 9248 0.1747
120 Winter 101.9528 0.2027
Starm Rain  Time-Paak
Duration (nm/hr} (mine}
{mins}
15 Summer BT7.91 26
30 Summer 57.81 39
50 Summer 36.29 (132
120 Summer 2207 122
180 Summcr 16.3% 174
240 Summer 13.09 200
360 Summer 9.53 262
480 Summer 1.599 330
609 Summer .38 398
720 Summer 5.51 166
960 Summer 4.38 602
1440 Summer 3.17 866
2160 Sommer 2.29 1240
2880 Summer 1.82 16172
4320 Summer 1.31 23132
5160 Summer 1.04 3008
7200 Summer 0.86 3752
B640 Summer 06.74 4496
10080 Summer 0.66 Sz40
15 Winter 97.91 25
30 wWinter 57.81 39
60 wWinter 36.2% 1)
120 Winter 22.07 122

Maximum
Valuma

{m*)

331.7
45,3
56.4
65,3
g8.2
69.4
0.2
70.0

2

2

5

Status

COoOOOO000C0OD0C0000CORCOCOO00
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(c}1982-2006 Micro Drainage




W 5 Atkins_(Services) Ltd

Ashley Road
Epsam
Surrey KIl8 5BW

feEf Project
surface water drainage
service bld. paved area

Date 21 nugust 2007 15:22
File 100 yr 2.CAS

Designed By brow54D2
Checked By

Micro Drainage

Source Controcl W.10.4

Cascade Summary of Results for pave service 1.srec

Storm
Duration
{ming})

Maximuam
Control
{1/s)

180 Winter
240 Wintar
360 Winter

480 Winter
600 Winter
720 Winter
960 Winter
1540 Winter
2160 Winter
2880 Winter
4320 Winter
5760 Winter
T200 Winter
8640 ¥inter
10080 winkter

+ v

PR P
WO IO P e e ow] D ek BR3P BN

S b b e B BT B LD G L L LD D L

Maximum

) Maximum Maximuam Maximum
Filtration Outflow Water Lavel Dapth
(1/=} {L/s) {m OD} (m)
6.0 3.2 101.,9622 0.2122
0.0 3.2 101.9648 0.2147
0.0 3.2 101.5%648 0.2147
0.0 3.2 101.9617 06.2117
0.0 3.2 101.9567 0.2067
0.0 3.1 101.5508 0.2007
0.9 3.0 101.9382 0.1882
n.o 2.7 101.9133 0.1633
0.0 2.4 1D1.8828 0.1328
0.0 2.1 101.84607 0.1108
Q.0 1.7 101.8347 0.0848
0.0 1.4 101.8228 0.4728
0.0 1.2 101.8152 0.0653
0.0 1.0 161.80%2 0.0592
0.0 0.9 101.8047 0.0547
Sto;g Rain Time—-FPaak
Duration (mm/hr) (mins)
{mina)
180 Winter 16.31 176
240 Wintex 13.09 224
350 Winter 9.53 2B0
480 Wintexr 7.5% 356
600 Winter 6.36 430
720 Winter 5.51 304
960 Winter 4.38 644
1440 Winter 3.17 %le
2160 Winter 2.29 1300
2880 Winter 1.82 1672
4320 Winter 1.31 2340
5760 Winter 1.04 3064
7200 Winter 0.85% 3792
8640 Winter 0.74 4504
L100BQ Winter 0.66 5248

Maximum
Voluma

{m?}

78.0
78.48
8,8
T3
75.9
13.7
69.0
59.9
46.48
40.7
il.1
?6.8
23.9
21.8
20.1

Statug
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{c)1982-2006 Micre Drainage




W S Atkins {Sexrvices) Ltd

Ashley Read
Epsom
surrey KT18 5BW

Heff Project
surface water drainage
service bid. paved arca

bate 21 August 2007 15:22
File 100 yr 2.CAS

Designed By brow5402
Checked By

Micre Bralnage

Source Contreol W.10.4

Cascade Rainfal} Details for pave sarvice 1.sre¢

Region ENG+WAL Shortest Stoxm {(mins) 15
Return Period {vears} 130 Longest Storm {mins] 10080
MS-60 {mm) ig.000 Swmmey Storms Yes
Ratio-R 0.400 Winter Storms Yes
Cv {Summer) 0.750 Climate Change % +30
Cv {Winter) 0.840
Time / Area Diagram
Total Area (ha) = 0.192
Time (ming) Aroa Tima {mins) Area T4 mex {ming}) Araa
'fram: to: {ha) from: to: {ha) From: fo: tha)
0 4 0.064 | 8 0.0564 8 i2 0.064

{c)1982-200% Micro Drainage




|

(V'S Atkins (Services) Tid

Ashley Road
Epsom
Surrey KT18 SBW

Hetf Project
surface water drainage
service bld. paved area

Date 21 August 2007 19:22
File 100 yr 2.CAS

Designed By brow5402
Checkad By

Micro Drainage

Source Control W.10.4

Cascade Storage Controls for pave service l.src

Diameter {m}

infil Coef - Base (m/hr) 0. 000000 Invert Level (m) 101.7350
Membrane Percolation {mm/hr) 10090 Cover Level (m) 102,350
Safery Factor 10.0 Slope {1:x} 0.0
Porasity 0.30 Max Percolation (1/s} 340.0
Length {m) 68.0 Depression Storage (mm} 5
f1idth {(m) 18.0 Evaporation (mm/day} 3

Discharge Cocfficient 0.600

‘Porous Cat Park Details

Orifice Qutflow {ontrol

0.060 Invert Levwel {m) 101.750

{c}1982-2006 Micra Drainage




W S Atkins

{Services) Ltd

Ashley Road
Epsom
Surrey KT138 5BW

heff Project
surface water drainage
Support Bid. Nth pawve

Date 21 August 2067 15:22
File lﬂoﬁyr 2.CAS

Designed By brow5402
Checked By

Micre Drainage

Source Control W.10.4

Cascade Summary of Results for pave supp i.src

Upstream outfiaw To Overflow To
Structures
{None} Final mh hyd l.src [None)
Half Drain Time : 337 minutes
Storm Maximum Maximuam Maximum Maximuem Maximum
Puration Control Pilltration Outflow Water Level Depth
{mins) {1/=) {(1/=}) (1/s) {m Oop} )
15 Summer 1.2 8.4 1.2 102.32%68 0.0768
30 Summer 1.5 G.0 1.5 102.3542 0.1043
60 Summex 1.7 0.0 1.7 102.3812 0.1313
120 Summex 1.9 0.0 1.9 102.4043 0.1542
199 Summer 1.9 0.0q 1.9 102.4137 0.1637
240 Summer 2.0 G.0 2.0 102.4173 0.1a72
160 Svmmer 2.0 0.0 2.0 102.4197 G.1897
480 Summer 2.0 0.0 2.0 102.4202 0.1702
60C Summer 2.0 0.0 2.0 102.4202 G.1702
720 Summer 2.0 0.0 2.0 102.4187 B.16B7
960 Summer 2.0 0.0 2.0 102.4153 0.1652
1440 Summer 1.9 0.0 1.9 102.44843 0.1543
2160 Summcx 1.4 0.0 1.8 102,3877 0.13278
'2880 Summer 1.6 0.0 1.6 102.3733 G.1233
4320 Summer 1.4 0.0 1.4 102.3512 0.1013
5760 Summner 1.2 0.0 .3 102.3357 0.0858
7200 Summer 1.2 a.0 i.2 102.3252 86,0753
8640 Summer 1.1 0.0 1.1 102, 3183 G.0683
14080 Summer 0.9 0.0 0.9 102.33132 0.0632
15 Winter 1.13 . 0.¢ 1.3 102.3378 0.0878
30 Winter i.6 0.0 1.6 102 .3688 0.11388
60 Winter 1.8 0.0 1.4 1G2.3992 0.14%2
120 winter 2.0 0.0 2.0 102.4258 0.1757
Djﬂi:::n Rain Tima-Paak
. (run/hr) {mins)
{ming)
15 Summer g7.91 22
30 Summer 57.81 37
60 Summer 36.28 66
120 Summer 22.07 124
1890 Summer 16.31 182
240 Summer 13.09 228
360 Summer 9.53 284
480 Summer 7.599 346
600 Summer 6.3¢6 114
720 Summer 5.51 182
940 Summer 4.38 618
1440 Summer 3,17 884
2160 Summer 2.29 1276
2880 Summerx 1.82 i648
4320 Summer 1.131 2380
5760 Summer 1.04 3112
7200 Summer 0.86 3816
8640 Summer .74 4496
100B0 Summer G.66 5240
15 Winter B7.91 22
30 tHinter Sl 36
&0 Winter 36.29 64
120 #flinter 22.07 120

Maximuom
Volume

{m*}

27.6
31.5
47.2
55.86
58.9%
60,2
f1.1
6l.4
61.2
80.8
59.4
535.4
4979
qd .4
36.4
30.49
27.1
24.8
22.4
31.6
42.8
53.8
63,3

Status

00O UoOOOCOCOQUORoODDCO
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{c)1962~2006 Micre Drainage




W & Atkins (Services) Ltd

Ashley Road
Epson
Surrey KTI18 5BW

heff Project
surface water drainage
Suppori Bld. Nth pave

Date 21 August 2007 15:22
File 100 yr 2.CAS

Designed By brow5402
Checked By

Micro Drainage

Sgurce Control W_10.4

Cascade Summary of Results for pave supp 1l.src

Storm Maximum
Duration Control
{mins} (1/s)

190 Winter
240 Winter
360 Winter
480 Winter
600 Winter
120 Winter
960 Winter
1440 Wintex
2160 Winler
2880 Winter
4320 Winter
5760 Winter
7200 Winter
8640 Winter
10080 Winter

a . o

D P et e e e R RS R RS R R R
PR =R P ST e il )

Maximwn HMaximam Maximum Maximum
Filtratien Outflow Water Lewvol Dapth
(1/s) (1/8} (m OD) {m)

0.0 2.1 102_.4368 0.1887

0.0 2.1 102.4417 0.1917

0.0 2.1 102.4423 0.1922

0.0 2.1 102.4417 0.1917

0.0 2.1 102.4398 0.1897

0.0 2.1 102, 4364 0.1867

0.0 2.0 102.4287 D.1767

0.0 1.9 102.4108 0.1608

¢.0 1.7 102.3863 0.1363

0.0 1.6 102. 3068 0.1168

0.0 1.3 102.3388 0.0888

0.0 1.1 102.3223 G.0323

Q.0 1.0 102.3142 0.0643

0.0 ¢.8 102.3683 0.0582

0.0 0.7 102,3037 0.0537
Dézzzzzn Rain Fima-Peak

{mm/hr) {mins)
{mine)

180 Winter 16.31 178
240 Winter 13.09 232
360 Yinter 9.53 294
480 ¥Winter 7.58 368
600 Winter 6.36 444
7720 Winter 5.51 520
960 Winter 4.3d 668
Y4490 HWinter 3.17 a52
2160 Winter 2.29 1344
2880 Winter 1.82 1732
4320 Winter 1.31 2464
5760 Hinter 1.04 3120
. 7200 vintex 0.96 3824
8640 Winter 0.74 4576
10080 Winter 0.66 5248

Maximum
Volune
(m3}

67.3
69.0
89.3
69.1
68.3
B7.2
64.3
57.9
49,1
42.0
32.0
26.1
23.1
20.9
19.3

Status

SO0 O0R0CO
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{¢:)1982~2006 Micro Drainagqe




W 5 Atkins (Services) Ltd

Aahley Road heft Project

Epsom surface water drainaqe
Surrey KT18 S5BW Support Bld. Nth pave
Date 21 MAugust 2007 15:22 Designed By browS402
File 100 yr 2.CAS5 Checked Ry

Micro Drainage - Source Contral W.10.4

Cascade Rainfall Details for pave 3upp l.sxc

Raegion ENG+WAL Shortest Storm {mins) 15
Return Period {years} 100 Longest Storm (mins) 10080
M5-6l (mm} 18.¢00 Suminer Storma Yes
Ratio-R 8.400 Winter sStorms Yes
Cv {Summcr} 0.750 Climate Change 3 +30
Cv {Winter} . 0.8B40 :

Time / Arrca Piagram

Total Area {(ha} = 0.180

Timo {mins) Area Tima {mins) Area
from: to: tha) from: to: (ha}’

0 4 0.080 4 4 0.080 .

(c)1982-2006 Micre Drainage




W S Atkins (Services) Lid

Bshley Road
Epsom
Surrey Krl@ 5BY

heff Project
surface water drainage
Support Bld, Nth pave

Date 21 August 2007 15:22
File 100 yr 2.CAS

Designed By brow5402
Checked By

Micre Drainage

Source Control W,10.4

Cascade Storage Controls for pave supp l.src

Porous Car Park Details

Infil Coef - Base. {m/hr) 0.aoo000 Invert Lewvel (m)
Menbrane Percolation {mm/hr} 1000 Cover Tevel {m)
Safety Factaor 10.0 . Slope (1:x)
Porosity 0.30 ¥ax Percolation (1/s}
Length {m} 50.0 Depression Storage (mm})
Width (m) 24.0 Evaporation (mm/day)

Diamcter (m)

Orificc Oulflow Control

0.050 Tnvert Level {m) 102.250
Discharge Coefficient ,800

102.250
102.830
0.%
333.3

2

3

{c)1982-2006 Micro Drainage




W 5 Atkins (Services) Ltd

Ashley Road
Epson
Surrey KT18 5BW

Heff Project

Support Bild. Sth

surface water drainage

pave.

Date 21 August 2007 15:22
File 100 vr 2.CAS

Checked By

Designed By brow5402

Micre Drainage

Source Control W.

10.4

Cascade Summary of Results for pave supp 2.src

Upstrean OCutflow Ta OQverflou To
Structuras
{Hone) final mh hyd l.sre ({Hone)
. Half Drain Time : 346 minutes
Storm Maximamn Maximum Maximum Maximom Maximuom
Duration Contrel Filtration Outflow Water Level  Dapth
{mins) (1/8} (1/3}) (1/s} {m CD} {m)
15 Summer 1.2 Q.0 1.2 1¢2.3323 0.0823
30 Summer 1.5 6.0 1.5 1023817 0.1118
60 Summer 1.8 0.0 1.9 102.3907 0.1408
120 Summer 2.0 .0 2.0 102.4153 G.1e52
180 Summer 2.0 0.0 2.0 102. 4252 0.1752
240 Summer 2.0 0.0 2.0 102.4293 t.1792
360 Summer 2.1 6.0 2.1 102. 4317 0.1817
480 Summer 2.1 ¢.4 2.1 i02.43z27 0. 1827
600 Summer 2.1 0.0 2.1 102.4323 0.1822
720 Summer 2.1 3.0 2.1 102.4307 0.1807
960 Summer 2.0 0.0 2.0 102.4268 0.1767
1440 Summer 2.0 0.0 2.0 102. 4157 0.165A8
2160 Summer 1.4 0.0 1.8 102.3978 0.1478
2680 Summer 1.7 a.9 1.7 102.3822 0.1323
4320 Summer 1.5 0.0 i.5 102.3583 0.1083
5760 Summer 1.3 0,0 1.3 1023418 0.0910
7200 Summer 1.2 0.0 1.2 102.3298 0.0798
8640 Summer 1.1 0.0 1.1 102.3217% 0.0718
10080 Summer 1.0 0.0 1.0 102. 3163 0.0663
15 Vinter 1.4 . Q.0 1.4 102.3443 0.0943
30 Winter 1.7 0.0 .7 102.3773 D.1273
60 Winter 1.9 Q.0 1.9 102.4098 0.1397
120 Winter 2.1 c.o 2.1 102.4382 0.1882
StO{m Rain Tima-Feak
Duration /hr) {mins)
{mins) (mm/hz
15 Sommer 87.91 22
30 Summer LT.81 37 .
60 Summer 36.29 66
120 Summer 22.07 124
18C Summer 16.31 182
240 Bummer 12.09 230
360 Summer 9.53 286
480 Summer T.59 348
600 Summer 6.36 116
720 Summer h.5] 484
960 Summer 4.38 620
1440 Summer 3.17 884
2160 Summer 2.29 12811
2880 Summer 1.82 1652
4320 Summer 1.31 2380
5760 Summer 1.04 3112
1200 Summer 0.86 3816
8640 Summer D.74 4496
10080 Summer 0,66 5240
15 Winter 87.91 22
30 Winterx 57.81 36
60 Winter 36.20 64
120 Winter 22.07 122

Status

CQaQOo0o0ACQOLQOOEAQRLCOO0
MERRARFEARRARNRAARRTRANRNEA

{c}1982-2004 Micro

Drainage




0§ Atkins (Services) Ltd

Ashley Road
Epsom .
Surrey_ KT18 5BW

Heff Project
surface watraer drainage
Support Bild. Sth pave,

Date 21 Augqust 2007 1%:22
File 100 yr 2.CAS

Designed By browh402Z
Checked By

Micro Drainage

Source Control W.10.4

Cascade Summary of Results tar pave supp 2.5IC

Storm Maximam
Duration Control
{minsg) (1/=}

190 Winter
240 Wlinter
360 Winter
400 Winter
600 Winter
120 Winter
960 Winter
1440 Winter
2160 Winter
2880 Winter
4320 Rinter
5760 Winter
7200 Wintex
9640 Winter
10080 Winter

= 4 '

O et b ke et BB NI R RS Y TN D
A3 R Al O N MR R MM

Maximum Maximam Maximam Maximum
Filtration Outflow Waker Lavel  Depth
{1/8) {1/=) {m DD} (m}

0.0 2.2 102.4502 0.2002

.0 2.2 102. 4552 0.2052

G.a 2.2 102.4562 {.2062

g.0 2.2 102.4357 0.2057%

0.0 2.2 102, 4532 0.2032

G.0 2.2 1024502 D.2002

0.0 2.1 102.4417 4.1917

0.0 2.0 102.4232 0.1733

0.0 1.8 102,.3968 0.1468

0.0 1.7 102.3757 0.1258

0.0 1.4 102.3453 0.0853

8.0 1.2 102,3268 0.076H

0.0 1.0 102.3173 0.0673

0.0 .9 102.3108 0.0607%

0.0 0.8 102.3057 D.0557
e Rain  Time-Peak

N {mm/hr) {mins)
{mins)

180 Winter 16.31 178
240 Winter 13.09 232
360 winter 9,33 298
480 Winter 7.59 37a
600 Winter 6.36 446
720 Wintern 5.51 522
960 Winter 4.38 670
1440 Wintex . 3.17 554
2160 Winter 2.29 1360
2880 Winter 1.82 1732
4320 Winter 1.31 2468
5760 Winter 1.04 3164
7200 Winter 0.86 3824
8640 Winter Q.74 . 45178
10084 winter 0.66 5336

Maximuam
YVolume

Status

COoOCQoOOUoCOoOROoQOQ
mEREARARREANZINNR

{2)1992-2006 Micro Drainage




W & Atkins (Services} Ltd

Ashley Road
Epsom
Surrey KT18 58w

lNeff Project
surface water drzinage
Support Ald. Sth pave.

Date 21 August 2007 15:22
File 100 yr 2.CAS

Designed By brow5402
Checked By

Micro brainage

Souxce Control W.10.4

Cascade Rainfall Details for pave supp Z.src

Redgion ENG+WAL Shartest Stoerm (mins}
Raturn Period (years) 100 Longest Storm (mins)
M5-560 (mm} 18.000 Summer Storms
Ratio-R 0.400 Winter Storms
Cv {Summer) 0.750 Climate Change %
Cv (Winter) .8440

Tima

from:

Time / Area Diagram

Total aArea {(ha) = 0.170

{mina) Area Time {minsa) Area
to: {ha) from: to: (ha}
4 0,085 4 8 0.085

15
104080
Yes
Yes
+30

(c}1992-2006 Micro Drainage




W 5 Atkins {Services} Ltd

Ashley Road . Heff Project

Epsom surface watar drainage
Surrey KT18 5BW Suppert Bld. Sth pave,
Date 21 Aungust 2007 15:22 Designad By brow3402

File 100 yr 2.CAS Checked By .
Wicro Drainage Source Conftrol #.10.4

Cascade Storage Conbrols for pave supp 2.51c

Forous Car Park Detalls

Infil Coef - Base (m/fhr) 0. 000004 Invert Level (m) 102.250

Mepbrane Perxcolation {mm/hr) 1000 Cover Level (m) 102,840
Safety Factor 2.0 Slope {1:xX} a.¢
Poroasity 0.30 Max Percolation {1/s) 333.3
Length  {(m) 50.0 Depressien Storage (mm) %
Width (m} 24.0 Evaporation {mm/day) 3

Orifice Quikflow Control

Diameter {m) - 0.050 Invert Level (m) 102.250
Rizcharge Coefficient 0,600

[c)19B2-2006 Micro Drainage




‘W8 Atkins (Services} Ltd

Ashley Road
Epsonw
Surrcy KTIB 3BW

Heff Proiect
surface water project
South Wet Pond

Date 21 August 2007 15:22
File 100 yr 2.CAS

Designed Ry browbd402
Checked By

| Micro Drainage

Source Contrel W.10.4

Cascade Summacry of Results for south pond l.src

Ovaerfilow To

{Hone)

Upstraam
Structuras butflow To
(None) final mh hyd l.src

* Storm Maximum Maximum Maximuam Maximum

Duration Contyol Outflow Water Leval Dapth

(mins} {(1/2) {1/a} {m 0D} {m}
15 Summer 0.8 0.8 102.2097 0.1098
30 Summer 0.8 0.8 102,236 d.1368
.60 Summer 0.8 c.8 102.2622 0.1622
120 Summor d.8 0.8 102.2852 0.185%2
180 Summer 0.8 g.8 102.2967 0.1967
240 Summer 0.8 0.8 1402,3037 0.2037
360 Summer a.8 0.8 102.3102 0.2i02
480 Semmer 0.8 0.8 102,3127 0.2127
600 Summer 4.8 0.8 102.3127 0.2127
720 Supmer 0.8 6.8 102.3122 0.,2122
960 Summer 0.8 0.8 102.3097 0.20927
1440 Summer 0.8 .8 102.3037 0,2037
2160 Summer 0.8 0.8 1¢2.2923 0.1922
2880 Summer 0.8 0.8 102, 27197 D.1797
4320 Summar 0.8 .8 102.2552 0.1553
5760 Summer 0.8 0.8 102.2327 0.1328
7200 Summer 0.8 0.8 102.2142 0.1143
8640 Summer 0.8 0.8 102. 2008 0.1008
10080 Summer 0.1 0.7 162_.1927 ¢.0928
1% Winter 0.8 0.8 102, 2207 0.1208
30 Winter 0.8 0.8 102.2503 0.1502
60 Winter 0.8 -~ 0.8 1022777 a.1777
1200 Winker 0.8 0.8 102.3027 0.2027
180 Winter 0.8 0.8 102.315%8 0.2157
St°r? Rain Tira-Paak

Duration he) (mins)

{ming) {rmm/hx in

15 Summer 87.91 19
30 Summer 57.81 34
60 Summer 36.79 G4
129 Summer 22.47 122
180 Summer 16.31 ig2
240 Summer 13.409 242
360 Summer 9.53 362
480 Summer 7.59 480
600 Summexr 6.36 600
720 Summer - 5.51 684
960 Summer 4.38 788
1440 Summer 3.11 1038
2160 Summer 2.25 1448
ZBH0 Summer 1.82 1844
4320 Summer 1.31 2596
5760 Summer 1.04 3344
7200 Summer 0.86 4032
8640 Summer 0.7¢ 467712
10080 Summer 0.66 5352
15 Winter 37.91 1%
30 Winter 57.61 33
&0 Winter 36.29 62
120 Winter 22.07 122
180 Wintex 16.31 180

Maximum
Volume
{m?*)

274
35.7
44.2
32.5
56.8
59.4
82.0
82.9
63.0
62.86
6l.7
59.4
55.1
50.5
41.8
34.5
28.7
24.7
22.4
0.7
40.1
49.17
89,1
64.1

Status

COoO0Q0QoOODO0QOCROOLOOD0O00
ARKAEAERNRARNAERMNANAAIRAANETERRARRRER

(c}1982-2006 Micro Drainage




W 5 Atkins (Services) Ltd

Ashley Road
Epsom

Heff Project
surface water project
South Wet Pond

File 10D yr 2.CAS

Date 21 hugust 2067 15:22

Dasigned By brow3402
Checked By

Micre Drainage

240
360
480
600
120
860
14440
2leD
2880
4320
5760
7200
8640
10080

Storm
buration
{mina)

Winter
Winter
Winter
Winter
Winter
Winter
Hinter
Hinter
Winter
Winter
Winter
Winter
Winter
Winter

Cascade Summary of Results for scuth pond 1.sre

Maximum Maximum Maximum Maximum Maximum
Contrel Outflew Water Leovel Copth Voloma
(1/s) (1/s) {m OD) (m} (m?)

0.8 0.8 12,3232 0.2232 67.1
0.8 g.d 102.3312 0.2312 0.3
0.4 g.d 102.3342 0.2342 7i.6
0.9 0.8 102.3353 0.2352 72.0
0.8 0.8 102.3353 0.2352 7.9
0.8 0.9 102.3317 0.2317 70.6
0.8 0.4 102.3237 0.2237 67.3
0.8 c.8 102.3092 0.2092 61.5
0.8 0.8 102.2912 0.1912 54.7
0.8 0.8 102.2537 0.1538 41.3°
.8 0.8 102.2203 0.1203 30.5
0.7 0.7 102.1982 0.0983 - 24.1
0.7 0.7 102.1878 0.0878 21.0
0.6 0.6 102.1793 0.07493 18.6

D:i:i:;n Rain  Timo-Peak

(mins) {mm/hr) {mins)

240 Winter 13.09 238

360 Winter 9.53 3514

480 Winter 7.59 4168

b00 UWinter 6.36 LT L]

720 ¥linter 5.5%1 688

960 Winter 4.38 894

1440 Winter 3.17 1110

2160 Winter 2.29 1976

2880 Winter 1.82 2016 |

4320 Winter 1.31 2808

5760 VWinter 1,04 3464

7200 Wintex 0.86 4044

8649 Winter 0.74 4760

10080 Winter (.66 5458

Status

CCOQoOoooLDOQ00

MERENMARARSARRARN

" {c)1982-2006 MicTo DPrainage




W S Atkins (Services) Ltd

Ashley Road Heff Project

Epsom surfacc waker project

Surrey KT1B 5B@ Soulh Wet Pond

Date 21 August 2007 -15:22 Designed By hrow5402

File 100 yr 2.CAS Checked Ay

Micro Drainage __ Source Control w.10.4

Cascade Rainfall Detalls for south pond 1.src

Region ENG+WAL Shortest Storm {(mins) 15
Return Period (years} 100 Longest Storm (mins) 100HO
M5-60 (mm) 18.000 Swimer Storms Yes
Ratio-R 0.400 Winter Storms Yes
Cy (Summer) 0.750 Climate Change % +30
Cv (Winter) 0.840

Time / Arca Diagram

Toetal Area {ha} = 0.130

Time {mins) Area
from: to: {ha)

L 4 ©,130

{c)1982-7006 Micro Drainage




W 5 Atkins (Services) Ltd

[ Rsnhley Road
Epsom
Surrey KT18 5BH

Heff Project
surface water project
South Wet Pond

Date 21 August 2007 15:22
File 100 yxr 2.CAS

Designed By brow5402
Checked By

Micro Drainage

Saunrce Control W.10.4

Cascade Storage Controls for south pond 1.src

Dapth  hrea
{m) (m*})
L6.Q0 200.0
0.10 290.0
0.20 3BO.D
Q.30 470.0
0.40 560.0
_0,50 $£50.0

Design Head (m)

Depth Flow
(m) {1/ 5}
0.10 0.8
0.20 0.7
0.30 0.8
G.40 D.9
¢.50 1.0
0.60 1.1

Invert Level

Design Flow (1/s}

Tank/Pond Details

{m} 102.100 Ground Level
Area | Depth Area | Bepth
{m=) {m) {m?*) {m)

650.0 1.20 650.0 1.8¢
650.0 1.30 &50.0 1.90
650.0 1.40 6&50.0 2.00
650.0 1.50 B50.0 2.10
650.0 1.60 650.0 2.20
650.0 1.70 650.0 2.30

Hydro-Brake Qukflow Control

0.500
1.0

Dapth
(m)

G.B0O
1.60
1.20
1.40
1.60
1.80

Hydro-Brake Type MD4
Diameter (mm) 43
Flow | Depth Flow | Dapth
(i/a) {m} {L/=) ()
1.3 2.00 2.0 4.00
1.4 2,20 2.1 4.50
1.6 2.40 2.2 5.00
1.7 2.60 2.3 5.50
1.8 3.00 2.5 6.00
1.9 3.50 2.7 6.50

(m) 102.600
Area | Dapth
(m*) {m)
656.0 2.40
6530.0 2.50
£50.0
650.0
£50.0
E50.0 |

Flow
(1/s)

Wil
o n o O e A

fnvert Level (m)

Depth
{m}

7.00
7.50
8.00
.50
9.00
92.50

Araa

{m*)

650.

¢]

630.0

102.100

Flow
(L/=}

PR N N N
(Nl M= DT

(c) 1982-2006 Micro Drainage




W & Atkina (Services) lLtd

Ashley Road
Epsom
Surrey KTI1R SBW

HEFF Project
Proposed Surface Water
drain to cx. system

Date 12 September 2007 12:14
File heff alt sw 3.5WS

Designed By browbd02
Checked By

Micro Dralinage

Simulation W.10.4

Global Variables

Region FSR - England & Wales
Return Period {yrs} 100 .
M5-60 (mm) 24.000 (;3,{ (3 - 30%,] €
Ratio R 0.400 : fﬁfff“FE”
Yolumetric Runoff Coef 0.750 t F“—“{;
Profile Type Summex pn-ﬂﬂfcfj
PIMP (%) 100 -
Areal Mednction Factor 1,000 .
Storm Duration {mins) 240
Hot Start {(mins} 0
Manhole Headloss Cocftficient G.500
MADD Factor * 10m?/ha Storage 2.000
Foul Sewage/Hectare (1/s} 0.00
Additional Flow - % of Total Flow 1]
Number of Input Hydrographs 0
Number of Time/Area Diagrams 0
Number of Bifurcations 0
Number of Overflows 0
Humber atf QFff-Line Controls 5
Number af On-Line Controls 13
Freely Discharglng Outfalls
Qutfall Cutfall C.Level I.Laval D,L B
Bipe Number MH/No {m) (m) (mm}  (mm}
1.010 24 101.700 100.470 1200 &

() 1982-2006 Micre Drainage




W S Atkins (services) Lid

Ashley Road
Epsom
Surrey KT18 50w

HEFF Project
Proposed Surface Water
drain to ex. system

Date 12 Seplember 2007 12::i4

File heff alt sw 3.S5WS

Designed By browbdd?2
Chacked By

Micro Drainage

Simulation W.10.4

On-Line Controls (Orifice)

US/PN Vo lumes Ctrl Invert Pia Discharge
{m) HMH Nama (m} (m} Coefficiant
1.002 1.098 5 101.920 0,080 0.6060
2.0090 0D.Q70 5 101.920 0.050 0,604
1.003 1.067 7 101.745 0.050 0.600
3.0G00 ¢.070 7 101,745 0.050 0.600
1.008 0.815 1L 101.255 0.960 0,800
4,000 g.070 11 101.255 0.060 0.600
5.000 0.512 i5 101.800 0Q.050 0.600
6. 000 0.158 15 101.800 ¢.4050 0.8600
7.000 0.158 15 161.800 0Q.050 0.600
On-Line Controls (Hydro-Brake®)
. Voluma Ctrl Inwvart Die D.Head D.Flow
TS/P
s/eN (m?) MH Name {m} Type (m) {m) {1/s)
1.000 0.030 2 1l02.240 Md3 0.062 0300 2
1.007 0.90¢ 21 101.105 Md4 0.142 1.300 i8
B.000 0.124 14 101.600 Md4d  0.043 0,500 1
5.004 0.124 21 101.1405 Md4 - 0,342 1.300 13

Hoadless

Do oo
oy L B L3 N

. P

LN N TR I B WA I SV

R RSO0 0 00

.o

+

- = -
W B O WD 0D e LR R L R e

e i -2 = - - v e e e}
N QD oD Wb

[ i e et = =+ I =]
T A
=1 oh s b O DO e (WD GO ) OO0

3.8
11.9
15.2
13.8
12.¢
12.7
13.4
14.2
i5.0

17.3
0.9

{c}1982-200%6 Micro Drainage




W S Atkins (Services) Ltd B

Ashley Road HEFE Project

Epsom : Propoaed Surface Water
Suxrrey KTid 5BW drain to ex. system
Date 12 September 2067 12:14 Designed By browS402
File heff alt sw 3.5WS Checked By

Micro Drainage Simulation W.10.4

Infiltration Systems

Warning:~ volume should alway2 be included unless the upstream pipe is being used for storage
and/or as a carrier.

MHA Height above

Includse
DS/eN Loss outgoing BN (m) Flloname Type Vaoluma
2.000 0.500 -0.100 PAVE supp 1.3RC Porous Car Park Yes
3.000 0.500 -0.190 PAVE SOPP 2_S5RC Porous Car Park Yes
4,000 0.500 0.200 PAVE service 1.5RC Porcus Car Park Yas
6.000 0,509 0.200 PAVE process 1.SRC Porous Car Park Yes
F.000 0.500 0.200 HGV ACCESS 1.SRC Infiltratien Trench Yes

{c)1982-2006 Micro Draknage




W 5 Atkins {Services) LlLd

Ashley Read HEFF Project

Epsom Proposcd Surface Walerx

Surrcy KT18 58MW drain to ex. systen

Date 12 Septcember 2007 14:14 Designad By brow5402

File heff all sw 3,SWS Checksd By .

Micra Drainage “Simulation W.10.4 :

Storage Pond st pipe 1,000 USME 1

Storage Pond Invert Level ({m} 102,250

Depth Area | Dopth Arna | Depth BArea Depth Area | Depth Area
{m} (m:2) {m) {m®) {m} {m*] (m) (m?) “{m) (m*)
0.0 206.5 0.6 671.0 1.2 671.0 1.8 &41i.0 2.4 &11.0
g.1 293%.4 0.7 €7L.40 1.3 &71.40 1.2 §71.0 2.5 p71.0@
0.2 392.1 0.8 &71.4 1.4 6&71.0 2.0 &7L.0
0.3 485.2 0.3 &71.0 1.5 £71.0 2.1 6871.0
0.4 578.2 1.0 e71.0 1.6 671.0 2.2 671.0
0.5 671.0 1.1 671.0 1.7 671.0 2.1 e71.0
Storage Pond at pipe B.000 0UsMH 17
Storage Pond Invert Level (m) 102.100
Depth Area | Depth Area { Depth Area Depth Arxea | Depth Area . .
(m} (m*) (my " {m?®) {m) {m*} {m) {m*}) (m} {m?}
0.0 Z00.0 0.6 630.0 1.2 650.0 1.8 850.0 2.4 65D.0
0.1 2%0.0 0.7 6%0.0 1.3 650.0 1.9 650.0 2.5 650.0
0.2 380.0 0.8 650.0 1.4 &30.0 2.0 650.0
0.3 470.0 0.9 630.0 1.5 B50.0 2.1 630.0
0.4 560.0 1.0 6%0.0 1.6 650.0 2.2 650.0
0.5 650.0 1.1 650.0 1.7 850.0 2.3 630.0

{£)1982-200¢ Micre Drainage




W S Atkins (Services) Lid

Ashley Road
Epson
Surrey KTIi8

SBW

HEFF Project
Proposed Surface Water
drain to ex. system

Date 12 Septembex 2007 12:14

File heff alt sw 3.8¥WS

Designed By brow5402
Checked By

Micre Drainage

Simulation W.10.4

PN

1.000
1.001
1.002
2.9000
1.0013
3.0040
1.004
1.005
1.006
1.000
1.007
3.000
6.000
7.000
5.001
5.002
§.000
8.001
5.003
5.004
1.008
1.009
1.010

Summary of Results

Return Pericd ([years}
Storm Duration {mins)

Profile Type

Margin fer Flood Risk warning {mm}

Bnalysis Time Step

DVD Status
Inertia Status

Wator Lav.

(m)

10z.
102.
ig2.
102.
102.
102,
102,
101.
101.
101.
101.
102,
102,
102.
102.
101.
.269
1402,
101,
101,
101,
i01.
100.

1¢2

41h
492
238
222
232
174
171
855
853
835
845
363
333
347
408
648

356
3749
304
299
111
102

Depth {m) Vol (m®) Capacity {1/s)

~0.034 0.000 0.1%
0.052 0.000 0.0
-0.062 0.000 0.07
-0.028 0.000 0.11
0.112 0.000 0.08
-0.076 ¢.000 D.22
0.226 0.000 0.12
¢.1a5 0.009 0.12
0,263 0.000 0.12
0.185 0.000 0.42
0.39¢ ¢.000 0.21
0.213 0,000 0.0z
0.183 0.000 0.32
0.197 0.000 0.38
0.458 0.000 0.27
-0.102 0.0400 0,23
0.444 0.000 G.19
0.556 0. 000 ¢.05
-0.141 0.00C g.19
~0,026 0.000 0.24
-0.006 0.000 0.43
-D.113 0.000 ¢.40
-0.111 0.000 0,41

Surchargaed Flocded Flow/ Ovarflow

t

(SR g =l e N e N Y - - =R R e =)

Pipa Flow

(1/s)

100
244G
Summer
10

2.3 second increment: {extended)

orrp
OFr

Status

0K
SURCH'ED
0K
oK
SURCH'EL
oK
SURCH'ED
SURCH'ED
SURCH'ED
SURCH'ED
SURCH'ED
SURCH'ED
SURCH'ED
SURCH'ED
SURCH'"ED
QK
SURCH'ED
SURCH'ED
oK

MO b b e FUAOCUMUW WWE R RN &

| il
oo

Qo Q
A= AR

{c}1382-2006 Micro Drainage




100

24.000
0,400
Summer

240

Rain
(mm/h)

25.4¢
25.446
23.85
22.78
22.34
20.60
20.60
18.84
18.42
17.03
16.58
16.58
15.24
15.24
14.54
14.07
13.87
i3.06
13.06
12.26
12,06
11.79
11.39
11.39
10.72
in.72
10.42
10.22
10.12
8.71
9,71
9.45
9.38
9,24
9.04

9.04

8.1
9.71
8,61
8.54
8.47
B.21
B.21
.07
6.04
7.91
7.70
7.70

Time
{mins)

193
194
195
124
197
158
1499
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
278
229
230
231
232
233
234
235
236
237
238
239
240

Rain
{mm/hx)

T.54
7.54
7.44
T.37
7.34
7.20
7.20
7.07
7.03
.97
6.87
6.87
6,70
6.70
.60
6.53
5.50
6.36
6.36
6,34
§.36
6.30
6.20
6.20
6.20
6.20
6.10
6.03
.03
6.01
6.03
5.9C
5.8¢6
5.886
5.86
5.86
5.69
5.69
5.69
5.69
5.68
5.53
5.33
5.53
5.53
5.46
5.36
5.36

W S ALkins {Services) Ltd
Ashley Road o HEEE Project
Epsonm Proposad Surface Water
Surrey KT1B 5BW drain Lo ex. Sysiem
Date 12 Seplember 2007 12:14 pesigned Ry brow5402
| File heff alt sw 3.35WS Checked By
Micro Drainage Simulation ¥.10.4 -
Rainfall Hyectograph
Region F5R - Ergland & Wales
Return Period {yrs)
MS-60 {mm)
Ratio Kk
Profile Type
Storm Duration {mins)
Time Rain Time Rain Time Rain Time
(mins} {mm/hr) | (mins} (mm/hr} | (mina} (mm/hr} | (mins}
1 5.36 49 1,70 97 28.47 145
2 5.36 50 .70 ag 28.47 146
3 5.46 51 7.840 99 30.28 147
q 5.53 52 B.04 100 31.49 148
5 5.53 53 4.07 141 32.16 148
6 5.53 54 g9.21 102 34.83 150
7 %.53 55 g.21 103 34.83 151
B 5.66 55 8.47 104 37.51 1562
9 3,69 57 B.54 105 38.18 153
i0 5.6%9 58 8.61 106 39.68 154
11 5.69 59 B.71 107 41,87 155
12 5.69 6D a.71 108 41.87 i56
13 5.44a 6l 9.04 109 45,89 157
14 5.36 62 9.04 110 45.89 158
15 5.86 63 9,24 111 48.50 154
16 5.86 64 9.38 112 50.24 160
17 5.90 65 9.45 113 51.18 161
18 6.03 66 9.71 114 54.93 152
1% 6,03 67 9.71 115 54.893 163
20 6.03 68 10.12 116 58.95 164
21 6.03 869 10.22 117 59.56 165
22 f.10 iy 10.42 118 62.23 166
23 6.20 71 10.72 119 65.65 167
24 6.20 12 10.72 120 65.65 168
25 6.20 73 11.39 121 65.65 162
2% 6.20 KL 11.39 122 65%.685% 170
27 6.30 75 11.79 123 62.23 171
23 fh.36 16 12.06 124 59.96 172
29 6.36 17 172.26 125 58.95 173
30 6.36 78 13.06 126 54.93 174
31 .36 79 13.06 12% 54.93 175
32 &.5%0 an 13.87 128 51.18 1176
33 6.53 Bl 14.07 129 50.24 177
34 £.60 B2 14.54 130 44.50 178
35 6.70 B3 15.24 131 45.89 174
36 6.70 ¥ | 15,24 132 45.89 180
i 6.87 85 16.58 132 11.87 181
38 6.87 86 16.58 134 41.87 182
39 6.97 a7 17.59 135 39.06 183
40 7.03 Bg 18.42 138 3g.18 184
41 7.07 89 18.86 137 37.51 185
42 7.24 4 20.60 138 34.83 186
43 7.20 91 20.60 139 34.B3 187
44 1.34 92 22.31 140 32.16 158
45 7.37 23 22.78 141 31.4% 189
46 7.44 x| 23.85 142 30.28 190
47 7.54 95 25.46 143 28.47 151
48 7.54 96 25.46 144 2B6.47 192
{cy1987-20068 Micro Drainage
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ANNEXE B EXAMPLES OF
VEHICLES OF CATEGORY
2 AND 3 DESIGNATIONS.

Table Bi: Vehicie categorles

Apperdin G (BD

Table C1: Gaofextiia specification

category | vehicte description GVW
ku

Renault Master Panel [
Vap SLAETD < r i e PR e

Characterislics Slandard Woven Filler | Non Woyen Filter
weignt | Enses 2 200g/m ‘Sapogim
Utlimale Tansils EN IS0 10318
Strength
Longiudinal X aokn/m ZL18kN/m
Transverse Z 30kMIm 2215kNIm
Strain al Mo, -, enisotoste [ G
ngnudma .. T RS- ¥21 ,;' N o
s 1 e Tl e
CER Puncture EN ISQ 12236 3. 2000N 2 3000N
Opeding Sizo .- | (ENISO 12956 | - "Z0zmm L 1mrr| =
Watar Parmeablity | ENISO 14058 | 2200 x 107 rve} E6x 107 mis

Mercedes Benz Sprintar
2 2,800
Van
Renaull Master. o s 3 500 :
DOLL3STD | e T
3 Mercedes Benz Sprinter 4,600
Mercedas Benz Vasio -~ {7,490

ANNEXE C TYPICAL
SPECIFICATION FOR A
GEOTEXTILE

The geotextile™ should function as a filter
and must be installed according {0 the
manufacturer's requiremenis, and should be
submitted for approval by the engineer. The
geofextite can be either 'a monofilament
woven or needle punched non-woven fabric
corresponding to the relevant specification
shown below,

The geotextile should be manufaclured from a
suitable polyethylene or polypropylene filament

able to withstand naturally occurring chemical

and microbial effects.

Quality The tensile properties of the material
should be verified in accordance with EN |SO
10319 by both internal quality assurance and
external quality control and assurance by an
independent authorised laboratory.

The production of the geotextlle shall be
EN 1SO 9001 certified.

Each roll shall have at least one identification
label with rolt number and product type in
accordance with EN ISO 10320, and carry a
CE mark.

Instaliation Procadure

Adjacent rolls of the geotextile should be
overlapped by at Isast 300mm.

All vehicles should be prevented from
trafficking directly over the material.

The material should be protected from uitra-
violet light.

The quotation for the material should
incorporate all overlaps.

Downloaded from http:/iwww.paving.org.uk .
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Table 12.11 Sub-base aggregate specification requirements

Properties Category to BS EN 13242 (BSY, 2003) or BS 12620 (B§L 20026}
Grading Grading 47410, Ge 85-15, GTe 20/17.5.

Fines content £

Shape Flag

Resistance to fragmentation LAgg

Durabifily:Water absorption to BS

EN 1097-68:2000, Clause ¥ Whayq

Far WA,2%, magnesium sulphate MS;a

soundeess :

Hesistance to wear Mpe20

Acid-sobtuble sisiphate oontent:
agdregates ather than air-cooled

hiast-furnace slag ASga

aircopled biast-furnace stag AS; g

Total sulphuraggregates other than

airtooled blast-furnace shag </ = 1% by mass.
aircooled Mast-furnace stag </ = 2% by mass.

Volume stability of btast-furnace Frea from dicaicivm shicate and iron dlsintegration (85 €N 13242,
and steel slags:alrcooled Blast-fur- {{BS], 2003), 6.4.2.2).

nace sfag
steal slag Vg
Leaching of contaminants Blast furnace staf and other recycled maltedials should meet the

requirements of the Environment Agency Waste Acceptance
Criterts for inert waste when leachate tested in accordance with BS
EM 12457.,3 {BS], 20024a). -

(¢} Impermeable membrane characteristics

"These should typically be manufactured from HDPE, polypropylene or EPDM and
should be:

¢ durahle, vohust and able to withstand construction and aperational loads

resistant to puncture, multi-axial stresses and strains associated with movement ancl
environmenlal stress cracking

: ¢ unaffected by potential pollutants

@ ¢ installed with fully watertight joints and discharge outles; welded joints should be -
tested to ensure the integrity of the system and provide a mmore robust jointing
method. The membrane must be able to resist the punching stresses caused by
sharp points of contact frem the aggregate sub-base. It must also have sufficient
strength to resist the tmposed tensile forces from traffic or other loading.
Consideration can be given o protecting membranes with geotextile fleeces where
the risks assaciated with puncture are particularly high.

Additional guidance on specificalions is given in Appendix C.

Material sustainability principles are presented in Section 3.6.

12.4 PRE-TREATMENT/INLETS

Where runeff from adjacent areas is accepied into the facility it is advisable o release
any additional waters either onto the surface of the pervious construction, or accept it
via a silvdebris trap. This showld be done to prevent clogging of the pavement.

CIRIA £897 12 - 17
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Application: Areas subjectto light commercial vehicular traffic to a
gross vehicle waight of 7.5 tonne

Priora block thickness: 80mvm
Laying course depth: S0mm
Sub-base depth: 350mm
Capping layer depth: Oram

The depth of this design Is unlque to the use of Priara Permeable block paving as the surfacing material.

The structural interlocking propertes of the Priora block, together with the associated design methodology,
allows for a reduction in sub-base thickness.

Prlora Petmeable Block Paving,
24, Tegula Priora Herdngbone, Tradittanal

Permeable Jolnt Aled with 6rmim Priora Aggregate”™
Pitora Aggregates available by calling 0845 4510797

S0mm Laying course using

§mm Priora Agqgregate®,

- ' Priara Aggregates avallable
S0mm Layingcourse by calling 0845 4510797

350mm Sub-base 350mm Sub-base using
20mm Priora Aggregate®,
Priora Aggregates availzble
by calilng 0845 4510797

“Alternative materals may be suitable on the candition that
they ment the required performance specification

Titis example uses Tegula Priara Herngbone, Traditional, Afl Priora
products which can be laid in the Herringbone laylng pattern are suitable
for this application. For advice on laying patterns by application, please
contad the Water Management Design Tean: 0845 30-20 606

oo,
Zad

e

Marshalls

wadler management

-
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Priora block thickness: 80mm
Laying course depth: 50mm
Sub-base depth: 15¢mm

Capping layer depth: 0mm

. R A e R T

System Storage Capacity: S0 fitres per m?
Based on the sub-base depth using 20mm Priora Aggregate with
a characteristic void ratio of 33%

Iy

The depth of this design Is unigue to the use of Priora Permeable block paving as the surfacing rmaterial,
The structuraf interlacking properties of the Priora block, together with the associated deslgn methodology,
allows for a reduction In sub-base thickness. :

Priora Permeable Block Paving,
2.9. Mistral Priors Random Course, Silver Grey

Permeable jolng illed with Smm Pricia Aygregare*
Prinra Aggregates availzble hy calling 0845 4510757

s0mmbaying couise using 5.5 A

Smm Priora Aggregate. o
Pefora Agogregates availab le It &2
S0mmlaylng course by calling 08435 4510797

y | 150mm Sub-base 150rran Sub-base using
: 20mm Priora Aggreqate®, 135 Era

by calling 0845 4510797

*Allernative materials may be suitable an the condition that
they meel the required performance specification

This example uses Mistral Priora Randam Course, Sifver Grey, however the full Priora Range Is suitable
for this application. for advice on laying patterns by application, please contact the
Water Management Design Team: 0845 30 20 606

s,
]
O

PN

e pd

Marshalls

waler management

Prlora Aggregates swailible 14,2 47 _




” 7.1.2 Loading design factors

The following design factors should be
considered:

* The subgrade soaked CBR vaiue {see Table 2)
+ Maximum axle load (see Tabie 5)

+ Load partial safety factors (see Table 6)

* Material partial safety factors (see Table 9)

7.2 Sub-base thickness for water
storage

The thickness of the sub-base necessary for

Table 3: r values for varlous UK citias

Hop eaoﬁ: w G

water storage depends upon the factor r which
is the ratio of the 60-minute storm rainfall depth
to the 2-day maximum rainfall depth. This factor
varies across the UK and implies a 5-year storm
return period. For greater return periods a
correction faclor, 22, given in Table A3 should
be applied 1o the five year return period rainfall
value and the sub-hase thickness calculated in
accordance with Annex A. Resulis for
commonly used return periods are given in
Table 4,

Figure D1 at the back of this Guide is a contour
map of the UK indicaling vaiues of r but, for
convenience, Table 3 gives r values for some
UK cities.

clty r value city r value clty r value
Cambricge, 045 5 oNarwich [ TTo4z
Birminéham T -0.39 039 Liverpocl B Q.38
Nottingharn 0.38 7 10.39 43f 0 Southampton Tl 2039 -
Belfast- - .32 Cér.di-ffm 3 o .‘Leeds I 6.33
Manchester.: 0.33:-75].70 7 Newcastle 7w Plymouth 033 5
Edlnb.l.lrg-h | - {]2? . Ab-erdée-m Glasgow . 0.24
Table 4: Thicknass of parmeable pavement sub-base radquired for water storage
rafio 60 minutaes base thickness to accommeodate 6 hour rainfall {mm)
rainfall to 2-day 5 year 10 year 30 year 100 year
rainfall, r return period return period return period return period

240

260 .
240

240
140 180 230
<140 170 220
146 170 220
0 6 550

Nate: For different retum periods a correction faclor, Z2 giver in Table A% should be applied to the 5 year relurn period rainfall value and fhe sub-
base ihickness caleulated as shown in Annex A. Thicknesses shown in the lablo assume no cutflow during sform event. Oulfiow cair be allowed
for by follawing the hydraulic design meihed in CIRIA Report C562. Whilg this table is applicable 1o the whola of tha UK il may be conservalive

for iarge parts of Scotland and Northern lreland.

® inte
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The thickness of the sub-base required to
provide sufficient water storage capacity can be
obtained by calculation as described in Annexe
A or, for 6-hour rainfall and 24-hour rainfall
periods, . values are given in Table 4 for the
range of values of r found in the UK.

If permeable paving is required to handle runoff
from impermeable areas including roofs, the
thickness of the permeable paving sub-base
should be increased in the ratio of:

total of impermeable and permeable areas
area of permeabie paving

The pavement thickness calculated using this
procedure assumes that there is no outflow of
water through the subgrade or any other
drainage during the period of the storm (the
worst case scenario). Therefore, the dasign
capacity given in Table 4 will generally exceed
the required capacity.

7.3 Sub-base thickness for
loading

7.3.1 Vehicle loading factors

Traffic loading needs to be assessed so that the
pavement can be placed into one of the three
load categories shown in Table 5, from which
the axle load can be determined. Examples of
vehicle types relative to these load categories
are given in Table B1 of Annexe B.

Table 5 Axle icads

maxlmanm

oad calego
2 oy axte load (ku)

" Category 1 = domestic i
S (GVW = 2,000ku)
Category 2 - light

{GVW = 3 500ku) supermatket car park 2.000
<+ Gategory 3 - commercial . T g
©{GVW = 7500ku)
Category 4 - oneftwo delivery vehicle(s) 8.000
per day (GVW = 21,000ku) ’
Gategory § - heavy (GVW =44.000ke) | 41,000

pql‘oioeuOQI)(. G ’ @

The “ultimate limit" state design approach is
used in this Guide, where values are mulliplied
by various partial safety factors. The first is a
load partial safety factor, reflecting the degree of
accuracy of predicling loads. Values of load
partial safety factors are given in Table 6.

Table 6: Load pariial safety factors

level of cerfainty of load load partiat

salely factor

. certain - EALT O ap
well-informed value 1.2*
" anecdotal information - R T

* Far category 4 vehicias, maximusm parfial load safety factor = 1.1

7.3.2 Sub-base thickness factors

The sub-base thickness of open-graded
crushed rock required to meet the loading
criteria can then be read from Table 7.

Table 7: Drainagefstorage thickness of open-graded
crushed rock for loadings for sub-grade of CBR §%

S0

course fhickness {mm}
factored load | cement Stabllised | open graded
{ku) open gradaed crushed rock
crushed rock
1,600 - 150
TR0 ) e T e g,
2,800 - 200
4,000 - 300
TTB000 | . T i3m0
8,000 450
210,000 0| TUReb. L i s0l
- supatenarkel delvery mule B - [ IR
15,400 300 150

The pavement layer thickness of open-graded
crushed rock is applicable to a subgrade with a
CBR of 5% (when saturated for System A or B
pavements). For subgrade CBR values lower
than 5% either the thickness can be adjusted
using the wvalues given in Table 8 or the
subgrade can be impraved to give a higher CBR
value.

interpave

= ST ]
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conder

- PRODUCTS

Product

CNSB Bypass Separator range

Pollutien prevention Is a critical part of sustainable drainage
systems and verifled oi separators are designed to prevent
watercaurse pellution by contafitlng oil and other hydrocarbons
that have entered a drainage system,

Conder's new range of CNSB Bypass Separators are designed
and tested in accordance with BS EN858-1-2 and are proven
ta effectively separate ail and water under test to less than ?
paris per million and, therefore, protect the environment

and public safety. The new CMSB range fulfils all current
regulatory requirements for il separators in the UK.

Features & benefits

Application areas

Car parks
Roadways &
malor trunk roads
Light Industrial

& goods yards
Discharge to

a sensltive
envlironmeant

Alarm systems

B Innovative design Under the new
O Competitively priced PPG3 guldelines all
O Small & easy to handle separators must be
O Major instalied cost savings provided with an alarm system, This automalic warning
O Easyto service & maintain device indlcates that the separator Is In need of immediate
O Fully compliant lo the Environment Agency's malntenance for it to continue to work elfectively.
new PPG3 guidelines A futl technical and servike package is available which can
O An Environment Agency verified manufacturer include product speclficalion, separator & atarm installation,
O Fully tested & verified wilh 2 range from CNSB 1.5 commissioning, oll & sllt removal, service and maintenance.
to CNSB 1000 {class 1 & class 2)
O Exceeds industry standards For further technical information please
A Full BSI certHicalion .
D Sitt & non-silt options contact our sales office: 08702 640004
B Prevents potlution & reduces risk or email: salesGconderproducts.com
0 L) )
_ D . 1 b - . 5
1.5 a33 oo 1000 2159 1668 163G
3 1667 1400 1000 2150 1680 1630
s A 4.5 2500 1700 10043 1825 1220 n7a
E & 3333 7040 100a 1825 1220 nrg
G 75 4167 1700 1000 1825 1220 1170
€ 0 L5556 1700 100 1825 1220 1170
G 3 15 4333 iB00 1200 2100 1440 1350
i P 20 mn 1800 1200 2100 taan 1350
oG 25 13883 500 1200 2100 1400 " 1350
Gy FopE) 1 30 16687 2200 1240 2640 1720 w0
40 22222 2200 150D 2640 1720 1670
Mo HaE R 50 27778 2200 1500 2640 720 1670
e Ter 6a 31333 2600 1800 3300 2025 | 1975
o 3gga9 ZGGO- 1300 3300 2025 1975
25 80 44444 2600 woo_ | 3300 2025 1975
EHSRIp e 20 50000 2600 1800 2300 2025 1975
BT 100 55556 2600 1800 3300 2025 T ers
2% 135 75000 “q100 7500 3000 - .
G 1coa 555556 Delails on applicalion for LU sizas bety

We reserve the right to alter specification withou! pr-ior notice,

*ADD Clacs of Sepacton requined fn Class Lar Ciass 2 ** Depandenton plpenadk sizes




