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CONDITION 25: STORM WATER DRAINAGE STRATEGY

Prior to the commencement of development, construction drawings of the surface water drainage network,
associated sustainable drainage components and flow control mechanisms and a constfruction method statement
shall be submitted and agreed in writing by the local planning authority. The scheme shall then be constructed as
per the agreed drawings, method statement, FRA & Drainage Strategy (Revision B, August 2023), Flood Risk and
Drainage Technical Note (November 2023) considering additional requirements below (I, Il) and remaining in
perpetuity for the lifetime of the development unless agreed in writing by the Local Planning Authority. No alteration
fo the agreed drainage scheme shall occur without prior written approval from the Local Authority. The Drainage
Strategy shall include;

i. Additional infiltration tesfing (to BRE 365 standards and at the depth of all the proposed infiltration features) should

be carried out to clarify the rates across the site in the strata which will be utilised for discharge.
ii. Updated hydraulic calculations (following the updated infiltration testing results) to ensure the scheme can cater

for all events up tfo and including the 1% AEP (plus appropriate climate change event).

GEOLOGY
The site topography is such that there is a fall from south to north on the site of approximately 2.5-3m.

In line with the requirements of the planning condition further soakage testing was carried out on the site in 8
locations pertinent to the final site layout and drainage solutions. (Report to follow) The soakage rates found

where broadly similar to those previously found (1.54x107° — 4.92x107°), except for the location to the northern
parking court and eastern private drive, both of which failed to infiltrate.

DRAINAGE STRATEGY

(refer to drawing 1271-07-01 Private Drainage Layout)

FOUL DRAINAGE

The site is intended to drain by gravity to the existing foul system within Stevenage Road to the north.
SURFACE WATER DRAINAGE

With the addition of the new soakage rates, the design is broadly in line with the agreed drawings, except that
the northern and eastern areas are now directed to the pond in the centre of the site, where good soakage
rates have been found. This as required that the surface water from plots 11-14 will be required to be
pumped upto the Basin for discharge, however, to ensure capacity for potential inundation and pump failure,
storage at the pumping station will be designed to cater for the same storm events as other features. All SW
drainage to be modelled to take 1:100 year + 40% climate change storm plus an additional 6% for urban creep,
to ensure the drainage is contained within the system with no detriment to the households. Design
calculations are appended to this document, which show no flooding under any of the modelled events.

CONCLUSION

In conclusion the presented scheme is in keeping with the approved strategy, taking on board further site
investigation works as requested

Rob Hill BSc MCIHT

Director
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-— Internal Drainage connection
v @ 320/460mm dia inspection Chamber
———-@®——— Private Foul Water Sewer (FW) & Chamber
—— (O —— Private Surface Water Sewer (SW) & Chamber
o—— Private SW Rodding Eye
@——— Private SW Down Pipe & connection
@——— Private SW Down Pipe from garage & connection into

porous stone via distribution box

amm= Linear Drainage Channel

'7

Adoptable Foul Sewer & Manhole

Private Drainage General Principles

The minimum size for a gravity foul sewer should be:
O 100mm nominal internal diameter for ten properties or less:
or

O 150mm nominal internal diameter for more than ten properties

The minimum gradient is for foul 1:80 and for surface water 1:100. Steeper
gradients are preferred (as opposed) to backdrop chambers.

SVP/WC to be placed on main run through chamber with basins, sinks etc
to be on side entries as per NHBC guidelines below.

Where drainage passes through an arch or lintel in a foundation wall, the
pipework should be as close as perpendicular as possible to the wall in
order that the gap in the wall is as short as practical.

All inspection chambers to be 575mm to centre from the outer face of the
external wall to ensure they are centred within paving with recessed
paviour cover to suit, if required.

Inspection chambers should where possible be designed in line.

Bends to be used as part of rocker if within 150mm of walll. This should be a
double socket bend.

Bends should be no more than 2m between access chamber and bend as
per NHBC Technical Guidance Document 5.3/04. See Diagram 5.
Chamber cover and frames within driveways to be Ductile Iron D400.
Where House-Type includes portico, chamber to be located 725mm to
centre from outer face of front wall to ensure it sited within paving area.
Chamber must not sit half in path or grassed area, therefore adjustments
on site may be required.
Drainage out to rear to be 575mm to centre from wall to ensure they are
centfred within paving/footpath with recessed paviour cover to suit, unless
specifically marked.

If inspection chambers are deeper than 600mm, a 460mm diameter
inspection chamber is required.

Inspection chambers to be installed as per NHBC Technical Guidance 5.3/01
January 2016 illustrated below

Incorrect manhole installation Correct manhole installation

Risk of solids

Main channel entry
collecting here

connection not used

Swept bends

Main flow

Main flow ’;A:a":mel Side Entry
ﬁ H

l >< Swept bends l \/

High flow rate discharge High flow rate discharge

e.g. SVP serving e.g. SVP serving upper

upper floor WC floor WC
Low flow rate
discharge e.g.
Wash hand basin

Risk of solids

collecting here
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Connection onto existing Foul Manhole to be
checked prior to commencement of ANY works
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Crate Storage ,'Hydrobrake Chambefe
2x8x3.5¢0.8 " Rated at 20fs at 0.8 %0
Head %o

NETTLES AND LONG GRASS

/

/ 855)

ODED AREA

520150E

Package SW Pumping Station Rate at 2I/s
Cover Level circa-95.15
Invert Level-93.500
Storage held within adjacent tank.
Length of Rising Main 32.000m
L at-receiving chamber 95.400
Duty & Standby Pump Arrangement
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| _90°W.C.
L—17"] connector with
access
110mm bottle gully
T 17T Pipe
coupler
WW 15° double i
75mm thick socket bend
Short radius = lintol

bend 87 1/2° Nominal size

——

Nominal size S
110mm min. H‘
Pre-cast

W.C. DIRECT TO DRAIN

EXTERNAL R.W.P. TO DRAIN

bend —— 110mm min.
| | concrete or
] W brick base T
~ . <
. |Ring Beam v N
.. . |Foundations v

R.W.P. Down pipe
positioned on elevation
suitable for discharge
onto driveway
Downpipe Shoe

Where R.W.P. dischorgej

onto porous paving
immediate 1m? to remain
impervious (un-cored) to
avoid wash out filter

medium

R.W.P. TO DRIVEWAY

82/110mm svp or
50/82/110mm stub ———
stack
110mm 110mm pipe
Access pipe = / coupler and
— socket reducer as
-] required.
W
]
= 75mm thick lintol
110mm 87 1/2°lon

radius rest bend

R=200mm min. e v ; brick base
. N EXTERNAL WASTE PIPE TO BACK INLET R o
e GULLY W v
SOIL AND VENT PIPE CONNECTION . S )
AND STUB STACK CONNECTION FOUNDATIONS

<

concrete or

|_+32/40mm waste pipe

110mm socket
plug with boss

2

200

deleterious material.

100]

| 8

[e]
e}
[e)
o
o
[¢]
o
o
(e]

placed & compacted in

Bs
NS

N
TRP AP SRS

D+300(min)

OR D+D/3 FOR PIPES>
900mm DIAMETER.

6, clause 7.2).

BEDDING DETAIL FOR uPVC PIPES

250mm Dia. sealed cover
and frame to bsen

— 124:1994 Class A15

150mm Concrete plinth
when used in driveways

S
A

I

250mm dia. shallow
inspection chamber
(stop-up any unused inlets)
—~——150mm sidefill of suitable
as-dug or granular
material

IS
a

Short radius bend(s)
to suit level of main
drain

45° Junction on main
drainage run,
22.0m MAX.

100mm bed of suitable as-dug or
granular material

SHALLOW INSPECTION CHAMBER

For use in soft areas & driveways only

In order to restrict access 350mm
dia. (or 300mm x 300mm sq

Selected fill: free from stones
larger than 40mm, lumps of
clay over 100mm and other

Selected fill or granular fill free
from stones larger than 40mm

Granular sidefill - sidefill must be of
the same specification as the
bedding material & extend o the
level of the crown of the pipe & be

accordance with bs 5955:1980:part 6

Minimum 100mm granular
bedding (to BS5955:1980:part

2

i

Irst 300mm of backfill to be free from stones

200

and deleterious material

100)

Granular sidefill. Sidefill must be of the same

100)

|
N N NN

\
AR

D+300(min)

%\ need only extend to half depth of pipe.

OR D+D/3 FOR PIPES>
900mm DIAMETER.

CLASS B

more than 600mm in diameter.

: BEDDING FACTOR 1.9

FOR USE WITH CONCRETE & CLAY PIPES

450mm dia.

ductile iron cover and frame to BSEN

124:1994 Class A15 or BSEN 124: 1994 Class B125 when
used in driveways & parking bays.

597mm ext dia. non entry
inspection chamber base
(on 150 inlet/outlet,

100mm bed of suitable

where 1009 outlet
required use reducer.
Stop-up any unused inlet
connections

as-dug or granular

material

1.2m - 3.0m DEEP NON ENTRY INSPECTION CHAMBER

socket Local concrete Rodding point cover max and frame with
adaptor ] T surround terminal 150mm concrete plinth.
110mm pipe I
coupler : | W Rascu | ' !
Referto | 110min R v , 1 Fibre board
- 75mm thick layout dia DR . § E ‘ movement joint
T lintol drawings ;) < 7 g
Short radius — . . » : 150mm
bend 87 1/2° ﬂ: ']\‘]%m'ﬂo' size 110mm 45° bend (or o concrete plinth
bend I mm min. as required to S
5 |I‘ < RODDING EYE achieve R.E invert o Non-entry
S level) with taper o inspection
E piece if req'd . chamber shafts
S | 150mm sidefill of
INTERNAL WASTE PIPE CONNECTION E s suitable granular
3 / material (concrete
N 8 2 : surround where
E 2] c . .
. Gratings to be Class B -3 3 situated in
Aco K'range loading for driveways and NOTES: B ] trafficked areas)
or similar. Class C for parking areas. 1. Roddable tfrapped sump . -. -
units to be positioned at
[ ][ connection to drain, see
layouts.
s Sl 2. Loadings to BSEN 124: 1994 CATCHPIT
P A ]
Grade C25 concrete ‘ - N
100mm min. bed and s B .
surround for Class A & B

loadings. 150mm min. bed
and surround for Class C
loadings.

'ACO' DRAINAGE DETAIL

See table
See table C10P concrete for depth of
for depth of surround cover
cover
| |———
150 N ¢ ;
1l 6 varies O
varies s O«

100 I

—

150

Movement joint of 25mm
thick compressible board

I R

150 150

Depths of cover requiring special protection

Less than 600mm
Less than 200mm

Gardens and grassed areas
Roads, drives & parking areas

SPECIAL PROTECTION-GROUND LOADS (H1. DIAG's 11 & 12)

Reinforced
concrete slab
(min 100mm thick
with A193 mesh)

Granular bed and
surround refer to
< specific detail

for use in soft areas, driveways and parking bays only

Aquacell units to be laid parallel
horizontally and bonded like bricks
vertical in order to avoid continuous
vertical joints. Single layer applications
should be fixed using wavin clips and
multi layer applications should be
fixed using shear connectors and
clips. All in accordance with
manufacturers details.

Invert level |

exceeding 40mm (unless the granular material
extends 100mm where the backfill above the pipe
crown contains stones larger than 40mm above the
pipe crown - see below), lumps of clay over 100mm

OR where the pipework is deeper than 2m in poor
ground, the selected granular material should
extend to at least 100mm above the pipe crown

specification as the bedding material & extend to
the level of the crown of the pipe. in sound and
stable trench environments, the granular sidefill

Minimum 100mm granular bedding (10mm single
size to 100mm dia pipes, 14mm to 150mm, 20mm
for 225mm to 600mm pipes and 40mm for pipes

Manhole cover and frame to

BS EN 124:1994 class A for gardens
and grassed areas, class B for driveways
class D for car parks and private roads.

Class B engineering brickwork 4
courses max.,2 courses min. Laid

AR %ﬁ

SARLAD

150mm. Thick heavy duty reinforced

100mm min coarse sand ot non angular

granular material to top of crates

n)}ﬂ;&‘ it

/I ‘ I/ . . .
. i by . ,—Fibre board movement joint 215mm wide in english bond. /é) concrete cover slab ( B.S.5911)
) - bedded with class M1 or M2 mortar
. ——4——150mm concrete plinth when 2 or mastic sealant
used in driveways -
e . . 4 Step irons or rungs
. — 150mm sidefill of syﬁoble as-dug 4 Max. 675mm from cover
< : or granular material Precast concrete level to first step iron
= chamber sections ® 1200 ® or ladder rung
g ~— 450mm dia. universal inspection ” :4
S chamber shafts @ — C20P concrete surround
I ) ) ) ) B 150mm. Thick
— 450mm dia. universal inspection . .
chamber base a High strength concrete
(inlet/outlet & 4 branch : Togping m%w 18mm thick
connections for 100Q pipes) s (_J/ ‘ ’
E— (inlet/outlet & 2 branch 9 T a4
] connections for 150@pipes)
J J stop-up any unused inlet Ié:soming pipe 500mijn $
[ connections
100mm bed of suitable as-dug or e S
granular material S 360
Construction joint —| e , : S
1.2m MAX. UNIVERSAL INSPECTION CHAMBER = —— —
. ] A Grade C20P concrete ) < 2 2 B .
for use in soft areas, driveways and parking bays only to base and benching P P B 3 NG 225mm min
g 4 4 4 N
In order fo restrict access 350mm max dia.
polypropylene cover and frame with 150mm —02000— HydIro-Brake
concrete plinth used in driveways & parking
bays.
A [
T S ,—Fibre board movement joint HYDRO BRAKE CHAMBER
_ «—1—150mm concrete plinth
R ; when used in driveways
g S -+ 150mm sidefill of suitable
< L I as-dug or granular
b= S e material
g R R 572 ext dia non entry
S oo REE inspection chamber
S _3_ L shafts

Non trafficked loading as dug backfill free
from stones or deleterious material

frafficked loading- refer to external surfacing
details for construction backfill below
road/carpark construction to be well graded
granular material compocfgd in layers

150x150mm medium/heavy duty
cover by Glynwed or Stanton
Bonnor

TABLE 11 MIN. DIMENSIONS FOR ACCESS FITTINGS AND INSPECTION CHAMBERS

TYPE DEPTH TO INTERNAL SIZES COVER SIZES
INVERT
FROM RECTANGULAR RECTANGULAR
LEVEL (m) WIDTH WIDTH
. Same size as
Rodding Eye As drain but pipework ()
min 100
Access Fittings 0.6 or less,
smalll 150 dia except
150x100 where 150x100 150 150x100 1) Same size
situated in as access
large 225x100 | a chamber 225x100 225 225x100 1) fitting
Inspection Chamber
Shallow 0.6 or less 225x100 190 @ - 190 1)
1.2 orless 450x450 450 Min 430x430 430
Deep >1.2 but <3.0 450x450 450 max 300x300 3 | Access
restricted to
max 350
Noftes:

(1) The clear opening may be reduced by 20mm in order to provide proper support for the

cover and frame.

(2) Drains upto 150mm.
(3) A larger clear opening may be used in conjunction with a restricted access. The size is
restricted for health and safety reasons to deter entry.

TABLE 12 MINIMUM DIMENSIONS FOR MANHOLES

TYPE SIZEOF | MIN.INTERNAL MIN. CLEAR
LARGEST | DIMENSIONS (1) OPENING SIZE (1)
PIPE (DN) RECTANGULAR CIRCULAR RECTANGULAR CIRCULAR
LENGTH AND DIAMETER LENGTH AND DIAMETER
WIDTH WIDTH
MANHOLE
<1.5m deep fo soffit | <=150 750 x 675 (7) 1000 (7) 750 x 675 (2) na (3)
225 1200 x 675 1200 1200 x 675 (2)
300 1200 x 750 1200
>300 1800 x (DN+450)  [the larger of 1800
or (DN+450)
>1.5m deep to soffit | <=225 1200 x 1000 1200 600 x 600 600
300 1200 x 1075 1200
375-450 1350 x 1225 1200
>450 1800 x (DN+775) [The larger of 1809
or (DN+775)
MANHOLE SHAFT (4) |  steps (5) 1050 x 800 1050 600 x 600 600
>30mdeepfo | | qqder (5)| 1200 x 800 1200
soffit of pipe
Winch (6) | 900 x 800 900 600 x 600 600

Notes:

(1) Larger sizes may be required for manholes on bends or where there are junctions.
(2) May be reduced to 600 by 600 where required by highway loading considerations,
subject to a safe system of work being specified.
(3) Not applicable due to working space needed.
(4) Minimum height of chamber in shafted manhole 2m from benching to underside of

reducing slab.

(5) Min clear space between ladder or steps and the opposite face of the shaft should be
approximately 200mm.
(6) Winch only - no steps of ladders, permanent or removable.
(7) The minimum size of any manhole serving a sewer (i.e. any drain serving more than one
property) should be 1200mm x 675mm rectangular or 1200mm diameter.

Pipework connected to via
performed socket and suitable
Wavin pipe connector

Non Porous membrane to

/

manufacturers
recommendation surround to all
sides of crates -

100mm min coarse sand or non angular
granular material to sides

Base level

PREKDK] | PRDRDK | DRDRDR] | PRDRER] | PRERER] | PRERER

PRDRDK! | PRDRER] | EXDRDR) | PRDRER) | PREKEKR] | PRDRDR

1/ | e e e | e |
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1 oo | e e e ||

|{ e | o e e e |
| R R R | R |

| o R | R R | R R |
¥ o e | e e R ||
| e e o e e |

100mm min coarse sand or non anguler
granular material leveled to base

Aquacell units Tm x .5m x 0.4m deep. For

1000

Length varies refer to plan

plan area of tank, refer to plan. All to be

fixed and backfilled to manufacturers
reauirements.
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Effective depth refer to plan for

details

Pipework connected to
cratess via performed

socket and suitable
Wavin pipe connector
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NOTES:
1. D400 covers & frames with kitemark to be used on all adoptable manholes. All
covers to be embossed with FW/SW as appropriate. 150mm deep, non rocking
FlGURE B27 cover and frames to be used.
T T 2. Cover and Reducing slabs, shaft and chamber rings to be bedded with mortar,
m&gfp%%s&m) § § PROTECT'ON OF PIPES LAID AT SHALLOW DEPTHS proprietary bitumen or resin mastic sealant. All lifting holes to be pointed.
. 3. Ensure all slab openings and step irons, ladders are properly aligned.
FOUL WATER SEWER - 1500 1149 CLAY PIPE. CONCRETE PROTECTION i At the foot of each ladder or set of step rungs, a minimum of 450 mm landing
INVERT LEVELS (m) 5 L=70.03 PN=1011 area should be provided from the outer edge of the step or rung. This may
consist of:
A\% N a) a single area adjacent to the foot of the ladder or steps; or
< b) where the channel is no more than DN450, one area of at least 225 mm
- IR Backfill > adjacent to the foot of the ladder or steps with the remainder on the other side
MANHOLE TYPE 7 & N % of the channel.
il = < > 4. Chamber Diameters; (Type C minimum 1350)
il i N N Y 175mm Dia. of largest pipe Dia. of chamber
<; AVQ¢44¢ "P’OF q;; in M.H. (mm) ring (mm)
MRS PR Reinforced Less than 375 1200
. ~ 375-450 1350
- Compressible b £ N A concrete 500-700 1500
' material | fese N slab 750-900 1800
: 2 Greater than 900 Pipe diameter + 900
‘ ‘ m__* %&:c’?—»m reater than ipe diameter
| >\ AN 0020 . L . .
| | N \< 5. Abovg sizes are minimum and may need increasing for more than one
< B\ RS0 incoming pipe to accommodate adequate benching.
| (" o° 6. Concrete mix to be in accordance with the chemical analysis report for buried
N | Pi concrete for the site concerned. High strength topping to BS EN 12620 and PD
Vertical Exaggeration: 5 -1 -1— ------- +-— KX Ipe . 6682-1 to be brought up to a dense smooth face neatly shaped and finished to
. | | 150mm Min. all branch connections. Benching slope to be not flatter than 1 in 30.
Datum: 92.000M AOD ' ' ' >\°°880 o\ | Minimum 150 mm 7. Rocker/Short pipe lengths;
EXSTIG LEVELS ) g £ g z g E £ g <%g%§go S ~R—— thick granular bedding Pipe dia. (mm) Rocker pipe length (m)
, X . o9 00 1 B > and surrounding material 150-600 0.6
N2 52 ! 601-750 1.00
< PSSLD ' X over 750 1.25
A A 15/0<r\n<rr/1 M/iﬁ_ S_hort length pipes to be simiIa_r length t_o roc_:ker pipe. Manhole to Iarge_
diameter sewers. Chambers with outgoing pipes greater than 600mm dia. to be
constructed as per detail. Toe holes to be provided in benching of sewers
i ; greater than 450mm dia. for access to invert.
300 mm mlnlr'nym bearing 8. Bricks to be solid type and either Class B engineering bricks complying with the
. . . on original ground relevant provisions of BS EN 771-1 or special bricks shall comply with the

Longltudlnal Section Not to scale relevant provisions of BS 4729 with Sulphate-resisting Portland cement binder.
Brickwork to be in English bond.

Scale H 1:500 V 1:100 9. Brick Manhole Widths. Chamber widths to be increased for pipes larger than
225mm dia. to give 225mm benching each side with the brickwork corbelled
down to suit cover.

10. All pipes built into manhole invert should be installed with soffits level.
11. PIPE BEDDING AND BACKFILL MATERIALS Granular bedding and sidefill
Type A material shall be imported or selected as-dug material complying with
the recommendations of WAA Notes 4-08-02. Selected fill Type B shall consist
of uniform readily compactible material, free from vegetable matter, building
rubbish and frozen materials, or materials susceptable to spontaneous
combustion, and excluding clay of liquid limit greater than 80 and/or plastic
limit greater than 55 and materials of excessively high moisture content. Clay
lumps and stones retained on 75mm and 37.5mm sieves respectively shall be
excluded from the fill material. Pipe bedding and fill materials to concrete pipes
shall not contain more than 0.3% sulphate, expressed as sulphur trioxide.
FIGURE B 1 5 TRENCH WIDTHS
i} Pipe dia. (mm) BC(mm) BD(mm)
T'YPICAL MANHOLE DETAIL - TYPE C 150 190 600
225 280 700
300 380 750
1 H 375 500 1050
Depth from cover level to soffit of pipe less than 1.5 m 450 580 1150
. . . . 525 670 1200
Maximum pipe size 450 mm diameter 500 750 1350
Rigid material construction %00 1160 1760
1500 1740 2340
FIGURE B 33 1800 2090 2690
12. All Adoptable Drainage pipes to be of spigot & socket type connection.
I ' PICAL MANHOLE DETAI L - I I PE C 13. During construction all outfall manholes to be fitted with debris screen (mesh
H H 1 size 25mm), over the outgoing pipes
De th from cover Ievel to SOﬁlt Of | e IeSS than 1 5 m 1220 mm x 685 mm mUItlple dUCtlle Mortar be_ddlng 14. All Adoptable Drainage Works shall comply with the requirements of Design
p p p . iron cover Cover Complying Wlth and haunChlng to and Construction Guidance for foul and surface water sewers offered for
: H H H adoption under the Code for adoption agreements for water and sewerage
MaX|mum p|pe size 450 mm d|ameter Clause E2.32 cover and frame companies operating wholly or mainly in England ("the Code") Approved
. . . Version 2.3
Rigid material construction l to Clause EG6.7
, ! YR - Brickwork or concrete
V/\% ﬁ,\,ﬁ blocks to be corbelled
Mortar beddi [__~Z [ ] (maximum 30 mm per
. ortar bedding N = AV course) to suit cover
1220 mm x 685 mm multiple Brickwork or concrete blocks to be and haunching to " 1350 mm L )
ductile iron cover Cover corbelled (maximum 30 mm per cover and frame ini
complying with Clause E2.32 . P to Clause E6.7 . Minimum Precast concrete chamber
course)to suit cover . : : :
i i sections complying with
Class B engineering .o cl E2 .29 iointed with
— ‘ - o o~ s | bricks complying with Minimum 20 mm high-strength Ny — 5o ause 2.2 Jointed Wi
NN N i\ Vi E2 39 and E6.1 not concrete topbing comolving. with NG NS mortar, elastomeric or
~VV | 4 lJ less than 200 mm PPing Pying =7 NG plastomeric seals. Chamber
Minimum 20 mm [/ — Clause E4.3 and E6.5 neatly shaped - ——— % Il to be mini 125
: thick or precast - : S, . o, wall to be minimum mm
1200 mm high-strength ] and finished to all branch connections NG NG _
concrete topping concrete chamber Benching slope to
complying with 900 mm sections with 150 be 1:10 to 1:30
Clause E4.3 and E6.5 P ——— currounyh conerete - N
neatly shaped : Sl 225 mm to barrel of pipe SR o334 $— 150 mm minimum
and finished with Clause E2.29 2o w0, ‘ = Y024l 1
| < L Arch over pipe if
to all branch tructed f brick Inverts to be formed
D s connections i constructed rom bric In-situ GEN3 concrete complying with E4.Tand using channel pieces
| N _—— ._.A%_ '_' '_"ir'_' - Benching slope to BRE Special Digest 1
, e be 1:10 to 1:30
|4° [ % ad_o ~ oA
NEAEH * o244 $150 mm minimum SUTY; 1 b 225 mm to barrel
—0 = %,¢s | vow ol =0 "> %M |5 o of plpe i i
| Internal dimensions of manhole normally 1350 mm but
In-situ GEN3 concrete complying with manhole diameter should be increased for pipes larger
E4.1 and BRE Special Digest 1 Invertﬁ to beI formed than 450 mm diameter to give 225 mm benching in
using channel pieces accordance with B5.2.29 > Joint to be as close as possible
Pipe joint with channel _ _ to face of manhole to permit
to be located inside I1n2ternal dimensions of manhoLe rom_‘aILV Houl l ) - satisfactory joint and
face of manhole . 00 mm x QOQ mm but manhole width s ou d be subsequent movement
1200 mm | increased for pipes larger than 450 mm diameter i
to give 225 mm benching each side and the
brickwork/masonry units corbelled down
to suit cover
- Joint to be as close as possible Doubl Ivi
Q to face of manhole to permit ouble step rungs complying
— T 00 mm T R : - with Clause E2.33
) satisfactory joint and - .
- o subsequent movement Minimum width of
benching to be 225 mm
See Figure B.13 and Clause E6.6.2
| —
See Figure B.13 and Clause
Note: The use of precast concrete chamber units to E2.29 E6.6.2 for rocker pipe details
with 150 mm GENS3 in-situ concrete complying with E4.1 and BRE Special Digest 1 in 450 mm minimum from
place of brickwork construction is permitted. edge of stepping
(See Clause B5.2.29)
Not to scale
Note: The use of precast concrete chamber units to E2.29
with 150 mm GENS in-situ concrete complying with E4.1 and BRE Special Digest 1
in place of brickwork construction is permitted.
Not to scale
NoteS' STATUS: .
. PRELIMINARY Adoptable Dralnage
o0
Layout oy
e, o
M T
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Porous PavingCatchment and Subbase thicknesses in Drives

Drive Area Building Added Total (Ha) MaxWater depth(m) Depth of Stone.

(M2)

Plot 1 65
Plot 2 100
Plot 3 62
Plot 4 45
Plot 5 95
Plot 6 102
Plot 7 96

Private Porous Road /
Service Margin in road 80mm Block.

/ Subbase
(m2) 100year+40%+6%  Min0.25mas - orvate Block Paved Thicknees
4%CBR Drives. 60mm Block (Brindle in Colour) | on plans
0.011 0.271 0.275 , Shared Block Paved

Drives. 80mm Block(Brindle in Colour)
0.014 0.185 0.250 T snmining
0.011 0.264 0.275 1,0 | Gravel Path
0.005 0.147 0.250

Boundary Treatments
0.014 0.271 0.275 s ClOSe Boarded Fence 1.8m high (unless
0.015 0.323 0.325

noted otherwise)
0.014 0.259 0.275 "

Close Boarded Fence 1.8m high with

ERERRoRRR

REV

DESCRIPTION

DATE |REV

DESCRIPTION

DWN : RAH CHK:

File Reference: 1271-06-01

\ssﬁ, 0.3m trellis
95, .
& S, g Plot 8 72 0.012 0.230 0.250 e ©0 Close Boarded Fence 1.8m high
73 ,\ above Retaining Wall
o 1 b= €9 Close Boarded Fence 1.8m high
& DB , with Gravel Boards
L % % Black Estate Railing 1.2m high
&
’\ = e Timber Knee Rail 0.55m high
/
- 95 \ .. . .
~ \64'\/ o CHESTNUT PALING S m E E m Retalnlng_ Wall, with hellgh_t and
6 - > \/ i construction above as indicated
TLyy Boundary Wall
) oundary Wa
L 5 'y \sz % y
5) 95 A
89 .45 o,
T - \ s
: 2 o N
N 42'\ “ Ko All paths to be as below unless specific hatching is shown.
g \ %
) 0 . .
RIDGE EAYES L e 95,5 . All Front paths 1200 wide and Rear Access paths min 900
< < L & o Dt \ wide. 450 x 450mm paving slab, grey riven colour, if
2 & . 9.1 8 %, adjacent to a building, 100mm wide pea gravel is to be
6 7 "% 3 . provided between the house/garage perimeter and path,
SHED 2 S5
a e Drives to be edged with PCC EF Edging, unless otherwise
> L stated.
8
py
P > < 14 All edgings to parking to be PCC Edging EF unless
= denoted otherwise.
2, . . . .
\ 1 & All demarcation of parking bays to be in white blocks.
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77777 , NETTLES AND LONG GRASS EAVES
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S o /\ RIDGE
Interpave design guidance on Laying Course and Subbase /
Paving blocks are installed over a laying course material comprising material mostly passing a
6.3mm sieve and mostly retained on a 3mm sieve. &
oy
The main structural and hydraulic functional layer comprises coarse graded aggregate (CGA) with %
particles within the range 20mm to 5mm. CGA should comply with the requirements of BS EN
13242:2002
The material should be designated Type 4/20 (4mm minimum and 20mm maximum particle size).
The Particle Size Distribution limits are shown in Table 12 and property requirements in Table 13 of
the Interpave Design Guidance . 2
The material must have sufficient internal stability to perform both during installation and in the long
term. In general hard crushed rock aggregates will perform well, whereas both crushed and
naturally occurring rounded gravels may be unstable - possibly in service and very likely during 4
installation. If a material remains stable during installation, it is very likely that it will remain stable
once the pavement is complete.
Blast furnace slags have been used successfully as CGA. Blast furnace slag should comply with //
BS13242:2007. Leaching tests should be carried out in accordance with BSEN12457-3:2002 and 9
the results should meet the requirements of Environment Agency's 'Waste Acceptance Criteria' for . &
inert waste. 4\
‘96.65 i
C/?opsbG \/
3
EQ\/\
Typical Porous Road Section
| Driveway |
Porous Paving Blocks ! !
200mm x 100mm x 80mm
45° Herringbone pattern with double ;
stretcher bond next to kerb //\% [ [
50mm Laying Course ANY L ST T T I T et et Tk
6mm Washed Gravel O
90mm AC32 dense 40/60 i
designed in accordance with
Terram 1000 separation layer BS EN 13108-1
below laying course .
Open Graded Crushed Rock N
Depth as layout L Y]
Ceaeae e Geotextile to be sealed with top tl:))tlasdtcrili?:;]tl224-|r—r?r?1kx0;018?nmmmxplpe
\ \>d \>d > \> \> \ \> \>d > \>4 \> \ \>d \>d > \> \> \> \>d \>d h t | h i
AL LI AL e e e e o B le s o
0000l OO0 000 00-0.0.0-0.0-0.
@, A INA D A I A INA A INA A
O FOFTOFTOFTOITOTOTOTOTO) OGO IOFOFTITOTOTO IO TOTOTO OO IO IO IO I )T
Minimum 150mm deep Type 1 T —
granular sub base beneath kerb, Tvoi .
0 ical Inlet Detail
to extend a minimum of 150mm Terram 1000 separation layer yp
pstands:
Pedestrian = 0-6
Vehicular = 25 Minimum Subbase thickness as per these details and insitu CBR test,
Porous Paving Blocks Elsewhere, min 25 unless Hydraulic thickness minimum given on layout plan, at which that
200mm x 100mm x 80mm 150 x 125 hydraulically 300 _ 125 ) figure or from table below shall be used (whichever is the greater)
45° Herringbone pattern with double pressed bull nosed p.c. kerb 150 x 50 p.c. square edging (type EF)
stretcher bond next to kerb (BN) to BS 7263 to BS 7263 when adjacent to blacktop
150 path. 250x50 PCC Square Edging EF
30mm Compacted Sand 150 min ST4 t to be used when adjacent to block
min concrete
: , , 90mm AC32 dense 40/60 bed &'backing 50 paved footpath _
Service Margin Detail designed in accordance with Porous Block Paved Drives
BS EN 13108-1 . . :
i 25mm mortar bed 150 ST4 concrete Porous Drive abutting External Wall
2m min Type 1 Sub Base (Depth to match surrounding open graded crushed rock) designation (i) P bed and 100mm g M ' AV% 7/ %W ‘
haunch i S BN S
Road sub-base to Terram 1000 separation layer 66082
255mm x 125mm Channel Block CS1 extend 150 min BN KERB Drive sub-base to extend | below laying couprse ’ &
beyond backing 100 min beyond backing
®
T LI TIL T T Ty | S O N S
— — TS e e e e e s s e S EF EDGING
' " ’ ’ " g Pressure treated softwood edging: 127 x Laid flush at edges of drives when W Ve X =
19mm for straight sections 127 x 12mm abutting a soft area Perforated Pipe to connectto =~ ——
’5},‘}?{’,&' :’?}"} . O\@\‘@ O\,\‘/O\,\‘/O\,\‘/( fOr curves nailed twice to each stake with M/‘ /N /‘/ Private SW drF')ainage where
ittt A cee e .
’30030"‘@"‘@@‘@@' ” ' ’ ’s\ of stake Path recessed 30mm to prevent surfacing Domestic Access Paths L 200 x 100 x 60mm Permeable block paving.
s ta e b a s las ter et 4 as N O O O 0O i
. . . . g g g \ 4 {J \\\\/\\\//\\\//>\ m < | " 60 mm thickness of 0/20mm nominal sized dense bitumen macadam (200 pen)
"/>\ ¢ S base course. Running Course to be utilised ONLY when site conditions dictate
>\ e e i Ye e % % (i.e area required for access to loading bays etc.)
>\ perforated @75 holes at 500mm centres prior to laying of porous paviours
N A O S e 9 v Y above if not removed. Holes to be filled with laying course material.
Services shown indico’rively to 51 x 38 x 610 pressure g(a)m;'ng Siabe g%t;zfz%\:\:]tss(fohﬂ:{;l?;ir;etr\l]velth Z o A - l(;s/slrjs;;a Graded Aggregate - Thickness varies (refer to
be Ic.>§:o||y slewn by an treated softwood stake | —50mm Hoggin Style Surface Course ) sides of construction. 300mm v Lay needle punched, non-woven polypropylene geotextile
additional 300mm depth to at 1.2m intervals ) 25mm compacted thickness of overlap with Geotextile v 400 g/me, on top of the sub-grade overlapping joints by at
allow pipe crossing o 1o0mm base of4omm Scalpings sharp sand or mortar bed | — v o ot s o s
1:40 Camber or Crossfall to Suit
100mm minimum compacted
thickness of Type 1
SELF BINDING GRAVEL PATH
N 0 teS . STATUS: TITLE :
= Porous Subbase ;
Minimum thickness of Subbase based on differing CBR House paths and patios P RE LI M I NARY EXte rn al WO rkS 0®¢’e
values Paths and patios should be supported on a suitable sub-base such as 100mm thickness of clean, well Layout DO
CBR (%) consolidated crushed rock, hardcore (maximum size 75mm), slag or concrete, and laid on 25mm of sand 9. .
1 " 450 blinding or 1:4 cement:sand mortar. Concrete paths and patios should be not less than 75mm thick and .00
2 450 have a tamped or textured finish. The concrete mix should be suitable to give a durable and frost
2 ggg resistant surface, as described in Chapter 3.1 ‘Concrete and its reinforcement’. Movement joints, not less PROJECT : IN FRASTRUECS—EUQREPESGN LTD
than 10mm wide, should be provided across the full width of the path at not more than 4m centres. A . . - ; i ;
=5 150* R ) ) . ) SCALE : 4 . Suite 44, Harborough Innovation Centre, Airfield Business Park,
*:l . I movement joint is not required at the abutment with a wall unless the opposite edge of the concrete is 1:200 Sperberry Hill, St IppOIytS Leicester Road, Market Harborough, Leicestershire, LE16 7WB
ote Total minimum construction thickness of 450mm for also restrained DRG.N Tel 01858 411570
frost susceptibility material, this may increase minimum : . - No:
subbase thickness. DATE: Dec 24 1 271 '06'01
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Infrastructure Design Limited File: 1271 Detailed.pfd Page 1
Harborough Innovation Centre Network: Pond
INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EsT 200 LE16 7WB 12/12/2024
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
PS51 0.006 96.546 450 520032.689 226846.175 0.496
PS52 96.550 450 520044.382 226851.528 0.650
PS14  0.006 96.550 450 520028.932 226839.858 0.600
PS15 96.550 450 520033.174 226830.095 0.800
PS65 0.006 96.639 180 520041.317 226818.362 0.639
PS67 96.477 180 520036.905 226831.780 0.757
PS16 0.006 96.665 450 520046.728 226836.278 1.015
PS56 96.400 450 520055.296 226849.787 0.525
PS55 0.006 96.673 450 520050.698 226834.928 1.055
PS57  0.006 96.474 450 520065.880 226845.545 0.674
PS58 96.611 450 520063.454 226830.449 1.000
PS17 0.007 96.573 450 520067.110 226829.789 1.148
PS59 0.007 96.339 450 520085.138 226839.205 0.739
PS18 96.416 450 520085.760 226823.267 1.141
PS19 96.550 1 520081.074 226811.763 1.440
PS7 96.550 1 520086.294 226807.316 1.375
PS1 96.554 450 520121.665 226757.456 0.829
PS63 0.023 96.891 180 520116.426 226772.783 0.641
PS2 0.003 96.921 450 520104.896 226763.409 1.321
PS3 97.214 450 520090.409 226769.660 1.739
PS20 0.007 96.500 450 520131.412 226772.579 0.700
PS21 0.009 96.500 450 520121.185 226780.311 0.900
PS61 0.007 96.441 180 520115.303 226798.263 0.766
PS22 96.500 450 520098.867 226790.255 1.175
PS23 96.624 450 520091.103 226793.228 1.349
PS24 96.550 1 520088.421 226798.616 1.440
PS62 0.007 96.141 450 520114.826 226813.973 0.741
$102 96.591 450 520096.003 226812.987 1.341
Links (Results)
Name Vel Cap Flow us DS ZArea ZIAdd
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow
(m) (m) (I/s)
1.000 6.5 1.1 0.006 0.0
1.001 6.9 1.1 0.006 0.0
2.000 7.2 1.1 0.006 0.0
2.001 15.2 2.2 0.012 0.0
3.000 7.7 1.1 0.006 0.0
2.002 14.2 3.2 0.018 0.0
2.003 15.5 4.3 0.024 0.0
4.000 0.889 7.0 0.0 0.000 0.0
1.002 14.7 6.5 0.036 0.0
5.000 7.6 1.1 0.006 0.0
6.000 0.988 7.8 0.0 0.000 0.0
1.003 1.137 45.2 8.8 0.049 0.0
7.000 6.8 1.3 0.007 0.0
1.004 1.172 46.6 10.1 0.056 0.0
8.000 1.094 435 0.0 0.000 0.0
9.000 1.988 35.1 4.2 0.023 0.0
8.001 1.162 46.2 4.7 1.514 0.026 0.0
8.002 1.071 426 4.7 1.514 0.026 0.0
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Infrastructure Design Limited File: 1271 Detailed.pfd Page 2
Harborough Innovation Centre Network: Pond

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Links (Results)

Name Vel Cap Flow us DS ZArea IAdd

(m/s) (l/s) (lI/s) Depth Depth (ha) Inflow

(m) (m) (I/s)

10.000 6.5 13 0.007 0.0
10.001 16.0 29 0.016 0.0
11.000 6.7 1.3 0.007 0.0
8.003 1.011 40.2 8.9 0.049 0.0
8.004 1.190 47.3 8.9 0.049 0.0
12.000 15.8 13 0.007 0.0
12.001 14.5 13 1.225 0.007 0.0

Simulation Settings

Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State V' Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume  x

Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change Additional Area Additional Flow

(years) (CC %) (A %) (Q%)
2 0 0 0
30 0 0 0
100 40 6 0

Node PS62 Input Hydrograph

Overrides Design Area  x Depression Storage Area (m?) 0 Evapo-transpiration (mm/day) 0
Overrides Design Additional Inflow  x Depression Storage Depth (mm) 0
Applies to All storms

Time Flow Time Flow Time Flow Time Flow Time Flow Time Flow

(mins) (l/s) (mins) (l/s) (mins) (l/s) (mins) (l/s) (mins) (l/s) (mins) (l/s)

60 2.0 180 2.0 300 2.0 420 2.0 540 2.0 660 0.0
120 2.0 240 2.0 360 2.0 480 2.0 600 2.0

Node PS7 Flow through Pond Storage Structure

Base Inf Coefficient (m/hr) 0.08064 Porosity 1.00 Main Channel Length (m) 10.000
Side Inf Coefficient (m/hr) 0.08064 Invert Level (m) 95.100 Main Channel Slope (1:X) 1000.0
Safety Factor 5.0 Time to half empty (mins) 1395 Main Channeln  0.030
Inlets
PS24 PS19

Depth Area InfArea Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?)
0.000 123.3 123.3 0.400 1815 181.5 0.800 249.0 249.0 1.200 3255 325.5
0.100 136.8 136.8 0.500 197.5 197.5 0.900 267.3 267.3 1.300 346.1 346.1
0.200 151.1 151.1 0.600 214.1 214.1 1.000 286.1 286.1 1.400 367.2 367.2
0.300 166.0 166.0 0.700 231.3 231.3 1.100 305.6 305.6 1.450 378.0 378.0
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Infrastructure Design Limited File: 1271 Detailed.pfd Page 3
Harborough Innovation Centre Network: Pond

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Results for 2 year Critical Storm Duration. Lowest mass balance: 99.83%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
15 minute summer PS51 10 96.077 0.027 1.0 0.0043 0.0000 OK
15 minute summer PS52 11 95926 0.026 1.0 0.0041 0.0000 OK
15 minute summer PS14 11 95.976 0.026 1.0 0.0041 0.0000 OK
15 minute summer PS15 11 95.790 0.040 2.0 0.0063 0.0000 OK
15 minute summer PS65 11 96.025 0.025 1.0 0.0006 0.0000 OK
15 minute summer PS67 11 95.767 0.047 3.0 0.0012 0.0000 OK
15 minute summer PS16 11 95.709 0.059 4.0 0.0094 0.0000 OK
15 minute summer PS56 1 95.875 0.000 0.0 0.0000 0.0000 OK
15 minute summer  PS55 11 95.686 0.068 6.0 0.0109 0.0000 OK
15 minute summer PS57 11 95.825 0.025 1.0 0.0039 0.0000 OK
15 minute summer PS58 1 95.611 0.000 0.0 0.0000 0.0000 OK
720 minute winter  PS17 630 95.540 0.115 0.8 0.0182 0.0000 OK
15 minute summer PS59 10 95.628 0.028 1.2 0.0045 0.0000 OK

720 minute winter ~ PS18 630 95.540 0.265 0.9 0.0421 0.0000
720 minute winter  PS19 645 95.539 0.429 2.0 0.0000 0.0000 OK

720 minute winter  PS7 645 95.539 0.364 4.8 0.0000 0.0000 OK
15 minute summer PS1 1 95.725 0.000 0.0 0.0000 0.0000 OK
15 minute summer PS63 10 96.284 0.034 3.9 0.0009 0.0000 OK
15 minute summer PS2 10 95.647 0.047 4.4 0.0075 0.0000 OK
720 minute winter  PS3 645 95.539 0.064 0.5 0.0102 0.0000 OK
15 minute summer PS20 10 95.829 0.029 1.2 0.0046 0.0000 OK
15 minute summer PS21 11 95.642 0.042 2.6 0.0066 0.0000 OK
15 minute summer PS61 10 95.703 0.028 1.2 0.0007 0.0000 OK

720 minute winter  PS22 645 95.540 0.215 1.0 0.0341 0.0000 OK
720 minute winter ~ PS23 645 95.540 0.265 1.3 0.0421 0.0000

Link Event us Link DS Outflow Velocity Flow/Cap Link
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3)
15 minute summer PS51  1.000 PS52 1.0 0.629 0.154 0.0213
15 minute summer PS52  1.001 PS55 1.0 0.621 0.143  0.0282
15 minute summer PS14  2.000 PS15 1.0 0.637 0.139 0.0167
15 minute summer PS15 2.001 PS67 2.0 0.473 0.132 0.0173
15 minute summer PS65  3.000 PS67 1.0 0.673 0.129  0.0210
15 minute summer PS67  2.002 PS16 3.0 0.539 0.211 0.0603
15 minute summer PS16 2.003 PS55 4.0 0.565 0.257 0.0299
15 minute summer PS56  4.000 PS55 0.0 0.000 0.000 0.0077
15 minute summer PS55  1.002 PS17 5.9 0.771 0.401 0.1311
15 minute summer PS57  5.000 PS17 1.0 0.667 0.131  0.0237
15 minute summer PS58  6.000 PS17 0.0 0.000 0.000  0.0000
720 minute winter PS17  1.003 PS18 0.8 0.425 0.018 0.5935
15 minute summer PS59  7.000 PS18 1.1 0.638 0.168 0.0286
720 minute winter PS18  1.004 PS19 2.0 0.101 0.042  0.4940
720 minute winter  PS19  Flow through pond PS7 2.7 -0.004 0.000 66.9786
720 minute winter  PS7 Infiltration 0.8
15 minute summer PS1 8.000 PS2 0.0 0.000 0.000 0.0540
15 minute summer PS63  9.000 PS2 3.9 1.289 0.110 0.0444
15 minute summer PS2 8.001 PS3 4.3 0.712 0.093  0.0965
720 minute winter  PS3 8.002 PS22 0.5 0.235 0.012 0.5393
15 minute summer PS20  10.000 PsS21 1.1 0.620 0.175  0.0237
15 minute summer PS21  10.001 PS22 2.6 0.668 0.165 0.0965
15 minute summer PS61 11.000 PS22 1.1 0.634 0.170  0.0328
720 minute winter PS22  8.003 PS23 0.8 0.365 0.021  0.3278
720 minute winter PS23  8.004 PS24 2.1 0.270 0.044  0.2394
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Infrastructure Design Limited File: 1271 Detailed.pfd Page 4
Harborough Innovation Centre Network: Pond

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Results for 2 year Critical Storm Duration. Lowest mass balance: 99.83%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3)
960 minute winter PS24 645 95.539 0.429 1.8 0.0000 0.0000 OK
720 minute winter PS62 630 95.540 0.140 2.1 0.0223 0.0000 OK
720 minute winter  S102 630 95.540 0.290 2.1 0.0461 0.0000

Link Event us Link DS Outflow Velocity Flow/Cap Link
(Upstream Depth) Node Node (1/s) (m/s) Vol (m?)
960 minute winter PS24  Flow through pond PS7 -1.6 -0.004 0.000 66.8570
720 minute winter PS62  12.000 $102 2.1 0.602 0.133  0.3274
720 minute winter S102  12.001 PS7 2.1 0.568 0.145 0.1979
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Harborough Innovation Centre Network: Pond

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.83%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
15 minute summer PS51 10 96.096 0.046 2.7 0.0074 0.0000 OK
15 minute summer PS52 11 95.943 0.043 2.7 0.0068 0.0000 OK
15 minute summer PS14 10 95.994 0.044 2.7 0.0070 0.0000 OK
15 minute summer PS15 10 95.823 0.073 54 0.0116 0.0000 OK
15 minute summer PS65 10 96.042 0.042 2.7 0.0010 0.0000 OK
15 minute summer PS67 11 95.806 0.086 8.0 0.0021 0.0000 OK
15 minute summer PS16 11 95.778 0.128 10.5 0.0203 0.0000 OK
15 minute summer PS56 1 95.875 0.000 0.0 0.0000 0.0000 OK
15 minute summer PS55 11 95.758 0.140 15.6 0.0223 0.0000 OK
15 minute summer PS57 10 95.842 0.042 2.7 0.0067 0.0000 OK

480 minute winter  PS58 632 95.674 0.063 0.0 0.0100 0.0000 OK
480 minute winter  PS17 632 95.674 0.249 2.4 0.0396 0.0000
480 minute winter  PS59 632 95.674 0.074 0.3 0.0118 0.0000 OK
480 minute winter  PS18 632 95.674 0.399 2.7 0.0635 0.0000
480 minute winter  PS19 632 95.674 0.564 2.6 0.0000 0.0000 OK

480 minute winter  PS7 632 95.674 0.499 3.8 0.0000 0.0000 OK
15 minute summer PS1 1 95.725 0.000 0.0 0.0000 0.0000 OK
15 minute summer PS63 10 96.308 0.058 10.5 0.0015 0.0000 OK
15 minute summer PS2 10 95.681 0.081 11.8 0.0128 0.0000 OK
480 minute winter  PS3 640 95.674 0.199 1.2 0.0316 0.0000 OK
15 minute summer PS20 10 95.851 0.051 3.2 0.0081 0.0000 OK
480 minute winter  PS21 632 95.674 0.074 0.7 0.0118 0.0000 OK
15 minute summer PS61 10 95.724 0.049 3.2 0.0012 0.0000 OK

480 minute winter  PS22 632 95.674 0.349 2.2 0.0555 0.0000
480 minute winter  PS23 632 95.674 0.399 2.1 0.0634 0.0000

Link Event us Link DS Outflow Velocity Flow/Cap Link
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3)
15 minute summer PS51  1.000 PS52 2.7 0.796 0.410 0.0432
15 minute summer PS52  1.001 PS55 2.7 0.664 0.384  0.0946
15 minute summer PS14  2.000 PS15 2.7 0.829 0.371 0.0342
15 minute summer PS15 2.001 PS67 5.3 0.569 0.350 0.0386
15 minute summer PS65  3.000 PS67 2.7 0.879 0.344  0.0428
15 minute summer PS67  2.002 PS16 7.9 0.629 0.556 0.1425
15 minute summer PS16 2.003 PS55 10.3 0.670 0.666 0.0694
15 minute summer PS56  4.000 PS55 0.0 0.000 0.000 0.0579
15 minute summer PS55  1.002 PS17 15.1 0.951 1.029 0.2708
15 minute summer PS57  5.000 PS17 2.7 0.870 0.349  0.0482
480 minute winter  PS58  6.000 PS17 0.0 -0.005 0.003  0.0242
480 minute winter  PS17  1.003 PS18 2.4 0.522 0.053  0.7858
480 minute winter  PS59  7.000 PS18 0.3 0.433 0.044  0.1122
480 minute winter PS18 1.004 PS19 2.6 0.459 0.055  0.4940
480 minute winter  PS19  Flow through pond PS7 1.5 -0.004 0.000 93.6984
480 minute winter  PS7 Infiltration 0.9
15 minute summer PS1 8.000 PS2 0.0 0.000 0.000 0.1136
15 minute summer PS63  9.000 PS2 10.4 1.688 0.296  0.0917
15 minute summer PS2 8.001 PS3 11.7 0.927 0.252  0.1986
480 minute winter  PS3 8.002 PS22 1.2 0.342 0.028 0.8566
15 minute summer PS20  10.000 PsS21 3.2 0.809 0.483  0.0500
480 minute winter  PS21  10.001 PS22 0.7 0.455 0.044  0.3207
15 minute summer PS61 11.000 PS22 3.1 0.830 0.468  0.0693
480 minute winter  PS22  8.003 PS23 2.1 0.500 0.051  0.3307
480 minute winter  PS23  8.004 PS24 2.0 0.450 0.042 0.2394
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Results for 30 year Critical Storm Duration. Lowest mass balance: 99.83%

Node Event us Peak Level
Node (mins) (m)
480 minute winter PS24 632 95.674
480 minute winter PS62 624 95.676
480 minute winter S102 624 95.675
Link Event uUs Link

(Upstream Depth)
480 minute winter PS24
480 minute winter PS62
480 minute winter S102

Node

Flow through pond
12.000

12.001

Depth Inflow Node Flood

(m) (i/s) Vol (m®) (m?)
0.564 2.0 0.0000 0.0000 OK
0.276 2.4 0.0439 0.0000
0.425 2.4 0.0675 0.0000

DS  Outflow Velocity Flow/Cap
Node (1/s)

PS7 1.5 -0.004 0.000
$102 2.4 0.618 0.152
PS7 2.3 0.575 0.162

Status

Link
Vol (m?)
93.6984

0.3318

0.1979

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 7
Harborough Innovation Centre Network: Pond

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 99.83%

Node Event us Peak Level Depth Inflow Node Flood
Node (mins) (m) (m) (I/s) Vol(m3) (md3

15 minute summer PS51 10 96.120 0.070 5.1 0.0111 0.0000 OK
15 minute summer PS52 12 96.051 0.151 5.1 0.0241 0.0000
15 minute summer PS14 12 96.148 0.198 5.1 0.0314 0.0000
15 minute summer PS15 12 96.091 0.341 9.9 0.0542 0.0000
15 minute summer PS65 12 96.149 0.149 5.1  0.0037 0.0000
15 minute summer PS67 12 96.077 0.357 12.0 0.0089 0.0000
15 minute summer PS16 12 96.015 0.365 16.2  0.0581 0.0000
15 minute summer PS56 12 95.966 0.091 1.5 0.0144 0.0000 OK
15 minute summer  PS55 12 95961 0.343 24.4  0.0546 0.0000

720 minute winter  PS57 690 95.885 0.085 0.4 0.0136 0.0000 OK
720 minute winter  PS58 690 95.885 0.274 0.1 0.0436 0.0000
720 minute winter  PS17 690 95.885 0.460 3.2 0.0731 0.0000
720 minute winter ~ PS59 690 95.885 0.285 0.4 0.0453 0.0000
720 minute winter ~ PS18 690 95.885 0.610 3.4 0.0970 0.0000
720 minute winter  PS19 690 95.886 0.776 3.3 0.0000 0.0000 OK

720 minute winter  PS7 690 95.885 0.710 6.8 0.0000 0.0000 OK
720 minute winter ~ PS1 690 95.885 0.160 0.2 0.0255 0.0000 OK
15 minute summer PS63 10 96.335 0.085 19.7 0.0021 0.0000 OK
720 minute winter  PS2 690 95.885 0.285 1.6 0.0454 0.0000
720 minute winter  PS3 690 95.885 0.410 1.6 0.0652 0.0000

720 minute winter  PS20 690 95.885 0.085 0.4 0.0136 0.0000 OK
720 minute winter ~ PS21 690 95.885 0.285 0.9 0.0454 0.0000
720 minute winter  PS61 690 95.885 0.210 0.4 0.0053 0.0000
720 minute winter  PS22 690 95.885 0.560 2.7 0.0891 0.0000
720 minute winter ~ PS23 690 95.885 0.610 2.6 0.0970 0.0000

Link Event us Link DS  Outflow Velocity Flow/Cap
(Upstream Depth) Node Node (1/s) (m/s)
15 minute summer PS51  1.000 PS52 5.1 0.916 0.776
15 minute summer PS52 1.001 PS55 4.3 0.651 0.627
15 minute summer PS14  2.000 PS15 5.0 0.879 0.696
15 minute summer PS15 2.001 PS67 8.3 0.606 0.546
15 minute summer PS65 3.000 PS67 4.7 0.929 0.613
15 minute summer PS67 2.002 PS16 11.7 0.666 0.823
15 minute summer PS16 2.003 PS55 15.7 0.891 1.013
15 minute summer PS56  4.000 PS55 -1.5 -0.224 -0.216
15 minute summer PS55 1.002 PS17 22.9 1.300 1.559
720 minute winter  PS57  5.000 PS17 04 0.470 0.053
720 minute winter PS58  6.000 PS17 -0.1 -0.015 -0.009
720 minute winter PS17 1.003 PS18 3.0 0.425 0.066
720 minute winter  PS59  7.000 PS18 04 0.431 0.059
720 minute winter PS18 1.004 PS19 3.3 0.459 0.070
720 minute winter  PS19  Flow through pond PS7 45 0.001 0.000
720 minute winter  PS7 Infiltration 1.1
720 minute winter  PS1 8.000 PS2 -0.2 -0.006 -0.005
15 minute summer PS63  9.000 PS2 19.6 1.965 0.557
720 minute winter  PS2 8.001 PS3 1.6 0.509 0.035
720 minute winter  PS3 8.002 PS22 14 0.290 0.034
720 minute winter  PS20  10.000 Ps21 0.4 0.459 0.061
720 minute winter  PS21  10.001 PS22 09 0.433 0.056
720 minute winter PS61  11.000 PS22 04 0.431 0.060
720 minute winter  PS22  8.003 PS23 2.6 0.384 0.065
720 minute winter PS23  8.004 PS24 2.9 0.402 0.062

Status

Link
Vol (m3)
0.0851
0.1390
0.0833
0.0721
0.1105
0.1902
0.0738
0.1190
0.2952
0.1181
0.0291
0.7858
0.1248
0.4940
141.5319

0.6234
0.1479
0.6275
0.8855
0.0958
0.4301
0.1431
0.3307
0.2394
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Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 99.83%

Node Event

720 minute winter
600 minute summer
720 minute winter

Link Event

(Upstream Depth)
720 minute winter
600 minute summer
720 minute winter

us Peak Level

Node (mins) (m)
PS24 690 95.885
PS62 615 95.886
$102 690 95.885
us Link

Node

PS24  Flow through pond

PS62  12.000

§102 12.001

Depth Inflow Node Flood Status
(m) (I/s) Vol (m?) (m?)

0.775 2.9 0.0000 0.0000 OK

0.486 2.7 0.0773 0.0000

0.635 2.4 0.1010 0.0000

DS Outflow Velocity Flow/Cap Link

Node (1/s) (m/s) Vol (m3)
PS7 4.5 0.001 0.000 141.5319
$102 2.6 0.602 0.167 0.3318
PS7 2.3 0.576 0.162 0.1979
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INFRASTRUCTURE DESIGN LTD | Harborough Innovation Centre Rob Hill
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Suite 44 Network: Paving 1

EsT 2 Airfield Business Park 11/12/2024

Nodes

Name Area TofE Cover Width Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
1 0.011 1.00 1.000 1 1000.000 1000.000 1.000

Simulation Settings

Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State v/ Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume  x

Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change Additional Area Additional Flow

(vears) (CC %) (A %) (@ %)

2 0 0 0

30 0 0 0

100 40 6 0

Node 1 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.14904 Invert Level (m) 0.000 Slope (1:X) 800.0

Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 85 Depth (m)
Safety Factor 2.0 Width (m) 5.000 Inf Depth (m)

Porosity 0.30 Length (m) 10.000
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Results for 2 year Critical Storm Duration. Lowest mass balance: 95.28%

Node Event us Peak Level Depth Inflow Node
Node (mins) (m) (I/s) Vol (m3)
15 minute summer 1 10 0.039 0.039 3.2
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
15 minute summer Infiltration 0.8

Flood
(m3)
0.4739 0.0000 OK
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Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 3
Suite 44 Network: Paving 1
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 30 year Critical Storm Duration. Lowest mass balance: 95.28%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
30 minute summer 1 21 0.120 0.120 5.5 1.6468 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
30 minute summer 1 Infiltration 1.0
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Suite 44 Network: Paving 1
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 95.28%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
60 minute summer 1 45 0.271 0.271 6.9 3.8347 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
60 minute summer 1 Infiltration 1.0

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




File: 1271 Porous Paving 1-8.pfd
Network: Paving 2

Infrastructure Design Limited
Suite 44

Page 1

INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
2 0.014 1.00 1.000 1 1020.000 1000.000 1.000
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State v/ Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume  x
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(vears) (CC %) (A %) (@ %)
2 0 0 0
30 0 0 0
100 40 6 0
Node 2 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.14904 Invert Level (m) 0.000 Slope (1:X) 500.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 85 Depth (m)
Safety Factor 2.0 Width (m) 6.000 Inf Depth (m)
Porosity 0.30 Length (m) 14.000

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




INFRASTRUCTURE DESIGN LTD
EST 2

Infrastructure Design Limited
Suite 44

Harborough Innovation Centre
Airfield Business Park

File: 1271 Porous Paving 1-8.pfd
Network: Paving 2

Rob Hill

11/12/2024

Page 2

Results for 2 year Critical Storm Duration. Lowest mass balance: 95.32%

Node Event us Peak Level Depth Inflow Node
Node (mins) (m) (I/s) Vol (m3)
15 minute summer 2 10 0.034 0.034 4.1
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
15 minute summer Infiltration 1.2

Flood
(m3)
0.5165 0.0000 OK

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd

Status




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 3
Suite 44 Network: Paving 2
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 30 year Critical Storm Duration. Lowest mass balance: 95.32%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
30 minute summer 2 20 0.086 0.086 7.0 1.8198 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
30 minute summer 2 Infiltration 1.7

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 4
Suite 44 Network: Paving 2
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 95.32%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
30 minute summer 2 24 0.185 0.185 13.2 4.3176 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
30 minute summer 2 Infiltration 1.7

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




File: 1271 Porous Paving 1-8.pfd
Network: Paving 3

Infrastructure Design Limited
Suite 44

Page 1

INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
3 0.011 1.00 1.000 1 1040.000 1000.000 1.000
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State v/ Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume  x
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(vears) (CC %) (A %) (@ %)
2 0 0 0
30 0 0 0
100 40 6 0
Node 3 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.10872 Invert Level (m) 0.000 Slope (1:X) 100.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 116 Depth (m)
Safety Factor 2.0 Width (m) 6.000 Inf Depth (m)
Porosity 0.30 Length (m) 10.500

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




INFRASTRUCTURE DESIGN LTD
EST 2

Infrastructure Design Limited
Suite 44

Harborough Innovation Centre
Airfield Business Park

File: 1271 Porous Paving 1-8.pfd
Network: Paving 3

Rob Hill

11/12/2024

Page 2

Results for 2 year Critical Storm Duration. Lowest mass balance: 95.27%

Node Event us Peak Level Depth Inflow Node
Node (mins) (m) (I/s) Vol (m3)
15 minute summer 3 11 0.073 0.073 3.2
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
15 minute summer Infiltration 0.7

Flood
(m3)
0.4872 0.0000 OK

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd

Status




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 3
Suite 44 Network: Paving 3
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 30 year Critical Storm Duration. Lowest mass balance: 95.27%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
30 minute summer 3 22 0.142 0.142 5.5 1.7030 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
30 minute summer 3 Infiltration 1.0

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 4
Suite 44 Network: Paving 3
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 95.27%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
60 minute summer 3 45 0.264 0.264 6.9 4.0094 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
60 minute summer 3 Infiltration 1.0

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 1
Harborough Innovation Centre Network: Plots 1-3

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EsT 200 LE16 7WB 12/12/2024
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
PS64 0.004 97.102 180 520040.618 226808.852 0.652
PS29 0.004 97.050 450 520052.270 226808.965 0.800
PS30 97.192 450 520052.317 226797.370 1.092
PS68 0.004 97.260 180 520040.278 226796.053 0.760
PS31 97.158 450 520050.186 226792.819 1.133
PS32 97.149 600 520046.040 226785.062 1.299
PS33 0.004 97.050 180 520070.593 226794.186 0.625
PS34 97.050 450 520064.756 226796.458 0.775
PS35 0.004 97.141 450 520056.788 226793.141 0.966
PS36 0.004 97.185 450 520053.697 226785.172 1.110
PS37 97.149 600 520051.826 226781.770 1.349
PS38 0.004 97.050 180 520087.373 226787.677 0.500
PS39 97.019 450 520081.897 226789.689 0.594
PS40 0.004 97.062 450 520075.175 226786.731 0.737
PS41 0.004 97.125 450 520072.087 226778.908 0.900
PS42 97.154 600 520070.337 226773.864 1.479
PS43 97.154 225 520072.881 226772.852 1.504

Links (Results)

Name Vel Cap Flow us DS ZArea IAdd

(m/s) (I/s) (lI/s) Depth Depth (ha) Inflow

(m) (m) (I/s)

1.000 6.9 0.7 0.004 0.0
1.001 1.144 20.2 1.4 0.008 0.0
1.002 1.230 21.7 1.4 0.008 0.0
2.000 1.565 12.3 0.7 0.004 0.0
1.003 1.072 18.9 2.2 0.012 0.0
1.004 1.131 45.0 2.2 0.012 0.0
3.000 7.7 0.7 0.004 0.0
3.001 1.082 19.1 0.7 0.004 0.0
3.002 1.088 19.2 1.4 0.008 0.0
3.003 2.296 40.6 2.2 0.012 0.0
1.005 1.027 409 10.1 1.254 0.056 0.0
4.000 6.9 0.7 0.004 0.0
4,001 1.174 20.8 0.7 0.004 0.0
4,002 1.097 194 1.4 0.008 0.0
4.003 53.4 2.2 1.254 0.012 0.0

1.006 1.249 496 123 1.254 1279 0.068 0.0

Simulation Settings

Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State V' Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume  x

Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 2
Harborough Innovation Centre Network: Plots 1-3

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Return Period Climate Change Additional Area Additional Flow

(vears) (CC %) (A %) (@ %)

2 0 0 0

30 0 0 0

100 40 6 0

Node PS43 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.10872 Invert Level (m) 96.500 Slope (1:X) 9999.0
Side Inf Coefficient (m/hr) 0.00000 Time to half empty (mins) 75 Depth (m) 0.450
Safety Factor 2.0 Width (m) 5.000 Inf Depth (m)

Porosity 0.30 Length (m) 53.500

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited
Harborough Innovation Centre
Market Harborough

LE16 7WB

INFRASTRUCTURE DESIGN LTD

EST 200

File: 1271 Detailed.pfd
Network: Plots 1-3
Rob Hill

12/12/2024

Page 3

Results for 2 year Critical Storm Duration. Lowest mass balance: 42.79%

Node Event

360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
15 minute summer

360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer

us
Node
PS64
PS29
PS30
PS68
PS31
PS32
PS33
PS34
PS35
PS36
PS37
PS38
PS39
PS40
PS41
PS42
PS43

Link Event
(Upstream Depth)
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
15 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer
360 minute summer

us
Node
PS64
PS29
PS30
PS68
PS31
PS32
PS33
PS34
PS35
PS36
PS37
PS38
PS39
PS40
PS41
PS42
PS43

Peak
(mins)

224
224
224
224
224
224
224
224
224
224
224

10
224
224
224
224
224

Level
(m)
96.518
96.518
96.518
96.518
96.518
96.518
96.518
96.518
96.518
96.518
96.518
96.572
96.518
96.518
96.518
96.518
96.518

Link

1.000
1.001
1.002
2.000
1.003
1.004
3.000
3.001
3.002
3.003
1.005
4.000
4.001
4.002
4.003
1.006

Infiltration

Depth Inflow Node Flood Status
(m) (Iifs)  Vol(m?) (m?)

0.068 0.3 0.0017 0.0000 OK

0.268 0.4 0.0426 0.0000

0.418 0.5 0.0665 0.0000

0.018 0.2 0.0005 0.0000 OK

0.493 0.6 0.0784 0.0000

0.668 0.6 0.1891 0.0000

0.093 0.2 0.0023 0.0000 OK

0.243 0.4 0.0386 0.0000

0.343 0.4 0.0545 0.0000

0.443 0.5 0.0704 0.0000

0.718 1.6 0.2032 0.0000

0.022 0.7 0.0005 0.0000 OK

0.093 0.2 0.0148 0.0000 OK

0.193 0.6 0.0307 0.0000

0.293 0.6 0.0466 0.0000

0.843 2.0 0.2385 0.0000

0.868 2.0 1.1882 0.0000 OK

DS Outflow Velocity Flow/Cap Link
Node (1/s) (m/s) Vol (m3)
PS29 0.2 0.314 0.029 0.0787
PS30 0.3 0.372 0.015 0.2041
PS31 -0.3 0.314 -0.015 0.0885
PS31 0.2 0.468 0.016 0.0458
PS32 -04 0.325 -0.022 0.1548
PS37 -0.6 -0.016 -0.014 0.2648
PS34 0.2 0.410 0.026  0.0483
PS35 -0.2 0.221 -0.009 0.1519
PS36 -0.2 0.386 -0.012 0.1505
PS37 0.3 0.216 0.008 0.0684
PS42 1.6 0.230 0.039 0.8006
PS39 0.7 0.542 0.096 0.0071
PS40 0.2 0.272 0.010 0.1067
PS41 0.4 0.415 0.019 0.1481
PS42 0.4 0.028 0.007  0.0940
PS43 2.0 0.102 0.039 0.1089

1.4

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




INFRASTRUCTURE DESIGN LTD

Infrastructure Design Limited

Harborough Innovation Centre
Market Harborough
LE16 7WB

File: 1271 Detailed.pfd
Network: Plots 1-3
Rob Hill

12/12/2024

Page 4

Results for 30 year Critical Storm Duration. Lowest mass balance: 42.79%

Node Event

180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer

us

Peak

Node (mins)

PS64
PS29
PS30
PS68
PS31
PS32
PS33
PS34
PS35
PS36
PS37
PS38
PS39
PS40
PS4l
PS42
PS43

112
112
112
112
112
112
112
112
112
112
112
112
112
112
116
116
116

Level
(m)
96.598
96.598
96.598
96.598
96.598
96.598
96.598
96.598
96.598
96.598
96.598
96.597
96.597
96.597
96.597
96.596
96.596

Link Event
(Upstream Depth)
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer
180 minute summer

us
Node
PS64
PS29
PS30
PS68
PS31
PS32
PS33
PS34
PS35
PS36
PS37
PS38
PS39
PS40
PS41
PS42
PS43

Link

1.000
1.001
1.002
2.000
1.003
1.004
3.000
3.001
3.002
3.003
1.005
4.000
4.001
4.002
4.003
1.006
Infiltration

Depth
(m)
0.148
0.348
0.498
0.098
0.573
0.748
0.173
0.323
0.423
0.523
0.798
0.047
0.172
0.272
0.372
0.921
0.946

DS
Node
PS29
PS30
PS31
PS31
PS32
PS37
PS34
PS35
PS36
PS37
PS42
PS39
PS40
PS41
PS42
PS43

Inflow
(I/s)
0.6
1.1
1.1
0.6
1.5
1.4
0.6
0.5
1.1
1.6
7.6
0.6
0.6
1.1
1.6
9.1
9.0

Node
Vol (m3)
0.0037
0.0554
0.0792
0.0025
0.0911
0.2116
0.0043
0.0513
0.0672
0.0831
0.2257
0.0012
0.0273
0.0432
0.0591
0.2608
7.1195

Outflow Velocity Flow/Cap

(1/s)
0.5
1.1
1.0
0.5
1.4
1.4
0.5
0.5
1.0
1.5
7.5
0.6
0.5
1.0
1.6
9.0
4.0

(m/s)
0.314
0.415
0.314
0.468
0.395
0.185
0.403
0.221
0.386
0.662
0.353
0.427
0.262
0.415
0.792
0.290

Flood Status
(m?)
0.0000
0.0000
0.0000
0.0000 OK
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000 OK
0.0000
0.0000
0.0000
0.0000
0.0000 OK
Link
Vol (m3)
0.078 0.0912
0.053 0.2041
0.046 0.0885
0.041 0.0814
0.076 0.1548
0.030 0.2648
0.070  0.0490
0.024 0.1519
0.052 0.1505
0.038 0.0684
0.184 0.8006
0.087 0.0333
0.025 0.1293
0.054 0.1481
0.030 0.0940
0.182 0.1089

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




INFRASTRUCTURE DESIGN LTD

EST 200

Infrastructure Design Limited
Harborough Innovation Centre

Market Harborough
LE16 7WB

File: 1271 Detailed.pfd
Network: Plots 1-3
Rob Hill

12/12/2024

Page 5

Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 42.79%

Node Event us Peak Level
Node (mins) (m)
30 minute summer PS64 20 96.816
30 minute summer PS29 20 96.796
30 minute summer PS30 20 96.786
30 minute summer PS68 20 96.799
120 minute summer PS31 88 96.781
120 minute summer PS32 88 96.781
30 minute summer PS33 20 96.793
120 minute summer PS34 88 96.781
120 minute summer PS35 88 96.781
120 minute summer PS36 88 96.781
120 minute summer PS37 88 96.781
120 minute summer PS38 88 96.780
120 minute summer PS39 88 96.780
120 minute summer PS40 88 96.780
120 minute summer PS41 88 96.780
120 minute summer PS42 90 96.780
120 minute summer PS43 90 96.780
Link Event uUs Link

(Upstream Depth) Node

30 minute summer PS64  1.000

30 minute summer PS29 1.001

30 minute summer PS30 1.002

30 minute summer PS68  2.000

120 minute summer PS31 1.003

120 minute summer PS32 1.004

30 minute summer PS33  3.000

120 minute summer PS34  3.001

120 minute summer PS35  3.002

120 minute summer PS36  3.003

120 minute summer PS37  1.005

120 minute summer PS38 4.000

120 minute summer PS39 4.001

120 minute summer PS40 4.002

120 minute summer PS41  4.003

120 minute summer PS42  1.006

120 minute summer PS43 Infiltration

Depth Inflow Node Flood Status
(m) (Iifs)  Vol(m?) (m?)

0.366 3.0 0.0092 0.0000

0.546 5.1 0.0868 0.0000

0.686 4.6 0.1091 0.0000

0.299 3.0 0.0075 0.0000

0.756 3.6 0.1203 0.0000

0.931 3.3 0.2635 0.0000

0.368 3.3 0.0092 0.0000

0.506 1.3 0.0805 0.0000

0.606 2.5 0.0964 0.0000

0.706 3.8 0.1123 0.0000

0.981 18.4 0.2777 0.0000

0.230 1.5 0.0058 0.0000

0.355 1.3 0.0565 0.0000

0.455 2.5 0.0724 0.0000

0.555 3.8 0.0883 0.0000

1.105 21.7 0.3127 0.0000

1.130 21.5 21.2834 0.0000 OK

DS Outflow Velocity Flow/Cap Link
Node (1/s) (m/s) Vol (m3)
PS29 2.3 0.625 0.337 0.0912
PS30 4.6 0.624 0.230 0.2041
PS31 4.6 0.506 0.214 0.0885
PS31 2.3 0.788 0.191 0.0816
PS32 3.3 0.473 0.176 0.1548
PS37 3.2 0.145 0.070 0.2648
PS34 2.4 0.675 0.311 0.0490
PS35 1.1 0.273 0.055 0.1519
PS36 2.3 0.475 0.120 0.1505
PS37 3.6 0.662 0.088 0.0684
PS42 18.2 0.457 0.444 0.8006
PS39 1.3 0.461 0.185 0.0456
PS40 1.0 0.297 0.050 0.1293
PS41 2.3 0.510 0.119 0.1481
PS42 3.6 0.776 0.067  0.0940
PS43 21.5 0.541 0.433 0.1089

4.0

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited
Suite 44

Network: Paving 4

File: 1271 Porous Paving 1-8.pfd

Page 1

INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
4 0.005 1.00 1.000 1 1000.000 1020.000 1.000
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State v/ Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume  x
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(vears) (CC %) (A %) (@ %)
2 0 0 0
30 0 0 0
100 40 6 0
Node 4 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.08676 Invert Level (m) 0.000 Slope (1:X) 100.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 145 Depth (m)
Safety Factor 2.0 Width (m) 6.800 Inf Depth (m)
Porosity 0.30 Length (m) 7.000

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




INFRASTRUCTURE DESIGN LTD
EST 2

Infrastructure Design Limited
Suite 44

Harborough Innovation Centre
Airfield Business Park

File: 1271 Porous Paving 1-8.pfd
Network: Paving 4

Rob Hill

11/12/2024

Page 2

Results for 2 year Critical Storm Duration. Lowest mass balance: 95.31%

Node Event us Peak Level Depth Inflow Node
Node (mins) (m) (I/s) Vol (m3)
15 minute summer 4 11 0.044 0.044 1.4
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
15 minute summer Infiltration 0.4

Flood
(m3)
0.2004 0.0000 OK

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd
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Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 3
Suite 44 Network: Paving 4
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 30 year Critical Storm Duration. Lowest mass balance: 95.31%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
30 minute summer 4 21 0.084 0.084 2.5 0.7003 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
30 minute summer 4 Infiltration 0.6

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 4
Suite 44 Network: Paving 4
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 95.31%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
30 minute summer 4 24 0.147 0.147 4.7 1.6100 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
30 minute summer 4 Infiltration 0.6

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited
Suite 44

Network: Paving 5

File: 1271 Porous Paving 1-8.pfd

Page 1

INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
5 0.014 1.00 1.000 1 1020.000 1020.000 1.000
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State v/ Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume  x
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(vears) (CC %) (A %) (@ %)
2 0 0 0
30 0 0 0
100 40 6 0
Node 5 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.08676 Invert Level (m) 0.000 Slope (1:X) 62.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 141 Depth (m)
Safety Factor 2.0 Width (m) 6.500 Inf Depth (m)
Porosity 0.30 Length (m) 15.000

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




INFRASTRUCTURE DESIGN LTD
EST 2

Infrastructure Design Limited
Suite 44

Harborough Innovation Centre
Airfield Business Park

File: 1271 Porous Paving 1-8.pfd
Network: Paving 5

Rob Hill

11/12/2024

Page 2

Results for 2 year Critical Storm Duration. Lowest mass balance: 95.38%

Node Event us Peak Level Depth Inflow Node
Node (mins) (m) (I/s) Vol (m3)
120 minute summer 5 72 0.115 0.115 1.2
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
120 minute summer Infiltration 0.6

Flood
(m2)
0.8040 0.0000 OK

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 3
Suite 44 Network: Paving 5
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 30 year Critical Storm Duration. Lowest mass balance: 95.38%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
60 minute summer 5 41 0.205 0.205 4.6 2.5393 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
60 minute summer 5 Infiltration 1.0

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 4
Suite 44 Network: Paving 5
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 95.38%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3)
120 minute summer 5 82 0.310 0.310 54 5.5386 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
120 minute summer 5 Infiltration 1.2

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited
Suite 44

Network: Paving 6

File: 1271 Porous Paving 1-8.pfd

Page 1

INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
6 0.015 1.00 1.000 1 1030.000 1020.000 1.000
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State v/ Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume  x
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(vears) (CC %) (A %) (@ %)
2 0 0 0
30 0 0 0
100 40 6 0
Node 6 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.10980 Invert Level (m) 0.000 Slope (1:X) 66.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 112 Depth (m)
Safety Factor 2.0 Width (m) 5.800 Inf Depth (m)
Porosity 0.30 Length (m) 16.000

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




INFRASTRUCTURE DESIGN LTD
EST 2

Infrastructure Design Limited
Suite 44

Harborough Innovation Centre
Airfield Business Park

File: 1271 Porous Paving 1-8.pfd
Network: Paving 6

Rob Hill

11/12/2024

Page 2

Results for 2 year Critical Storm Duration. Lowest mass balance: 95.30%

Node Event us Peak Level Depth Inflow Node
Node (mins) (m) (I/s) Vol (m3)
30 minute summer 6 20 0.116 0.116 2.8
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
30 minute summer Infiltration 0.7

Flood
(m3)
0.7849 0.0000 OK

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd

Status




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 3
Suite 44 Network: Paving 6
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 30 year Critical Storm Duration. Lowest mass balance: 95.30%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
60 minute summer 6 40 0.209 0.209 4.9 2.5224 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
60 minute summer 6 Infiltration 1.2

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 4
Suite 44 Network: Paving 6
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 95.30%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
60 minute summer 6 44 0.323 0.323 9.4 5.6279 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
60 minute summer 6 Infiltration 1.4

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




File: 1271 Porous Paving 1-8.pfd
Network: Paving 7

Infrastructure Design Limited
Suite 44

Page 1

INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
7 0.014 1.00 1.000 1 1040.000 1020.000 1.000
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State v/ Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume  x
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(vears) (CC %) (A %) (@ %)
2 0 0 0
30 0 0 0
100 40 6 0
Node 7 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.10980 Invert Level (m) 0.000 Slope (1:X) 255.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 115 Depth (m)
Safety Factor 2.0 Width (m) 6.000 Inf Depth (m)
Porosity 0.30 Length (m) 12.000

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




INFRASTRUCTURE DESIGN LTD
EST 2

Infrastructure Design Limited
Suite 44

Harborough Innovation Centre
Airfield Business Park

File: 1271 Porous Paving 1-8.pfd
Network: Paving 7

Rob Hill

11/12/2024

Page 2

Results for 2 year Critical Storm Duration. Lowest mass balance: 95.30%

Node Event us Peak Level Depth Inflow Node
Node (mins) (m) (I/s) Vol (m3)
15 minute summer 7 10 0.049 0.049 4.1
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
15 minute summer Infiltration 1.1

Flood
(m3)
0.5460 0.0000 OK

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd

Status




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 3
Suite 44 Network: Paving 7
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 30 year Critical Storm Duration. Lowest mass balance: 95.30%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
30 minute summer 7 23 0.123 0.123 7.0 2.1426 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
30 minute summer 7 Infiltration 1.1

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 4
Suite 44 Network: Paving 7
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 95.30%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
60 minute summer 7 47 0.259 0.259 8.8 5.0778 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
60 minute summer 7 Infiltration 1.1

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




File: 1271 Porous Paving 1-8.pfd
Network: Paving 8

Infrastructure Design Limited
Suite 44

Page 1

INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
8 0.012 1.00 1.000 1 1050.000 1010.000 1.000
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State v/ Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume  x
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(vears) (CC %) (A %) (@ %)

2 0 0 0

30 0 0 0

100 40 6 0

Node 8 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.10980 Invert Level (m) 0.000 Slope (1:X) 1000.0
Side Inf Coefficient (m/hr) 0.00000 Time to half empty (mins) 115 Depth (m)
Safety Factor 2.0 Width (m) 6.000 Inf Depth (m)
Porosity 0.30 Length (m) 11.000

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




INFRASTRUCTURE DESIGN LTD
EST 2

Infrastructure Design Limited
Suite 44

Harborough Innovation Centre
Airfield Business Park

File: 1271 Porous Paving 1-8.pfd
Network: Paving 8

Rob Hill

11/12/2024

Page 2

Results for 2 year Critical Storm Duration. Lowest mass balance: 95.36%

Node Event us Peak Level Depth Inflow Node
Node (mins) (m) (I/s) Vol (m3)
30 minute summer 8 20 0.035 0.035 2.2
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
30 minute summer Infiltration 0.7

Flood
(m3)
0.5772 0.0000 OK

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd

Status




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 3
Suite 44 Network: Paving 8
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 30 year Critical Storm Duration. Lowest mass balance: 95.36%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
30 minute summer 8 22 0.103 0.103 6.0 1.9350 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
30 minute summer 8 Infiltration 1.0

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Porous Paving 1-8.pfd | Page 4
Suite 44 Network: Paving 8
INFRASTRUCTURE besiN Lo | Harborough Innovation Centre Rob Hill
EST 2 Airfield Business Park 11/12/2024

Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 95.36%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
60 minute summer 8 46 0.230 0.230 7.5 4.4369 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
60 minute summer 8 Infiltration 1.0

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 1
Harborough Innovation Centre Network: Porous Road 101

INFRASTRUCTURE DESIGN LD | Market Harborough Rob Hill
EsT 200 LE16 7WB 12/12/2024
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
101 0.054 5.00 1.000 1 520100.000 226800.000 1.000

Simulation Settings

Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State v/ Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume  x

Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change Additional Area Additional Flow

(vears) (CC %) (A %) (@ %)

2 0 0 0

30 0 0 0

100 40 6 0

Node 101 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.09828 Invert Level (m) 0.000 Slope (1:X) 9999.0

Side Inf Coefficient (m/hr) 0.00000 Time to half empty (mins) 128 Depth (m)
Safety Factor 2.0 Width (m) 3.500 Inf Depth (m)

Porosity 0.30 Length (m) 75.000

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 2
Harborough Innovation Centre Network: Porous Road 101

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Results for 2 year Critical Storm Duration. Lowest mass balance: 98.76%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
30 minute summer 101 22 0.040 0.040 8.0 2.7979 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
30 minute summer 101 Infiltration 2.8

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 3
Harborough Innovation Centre Network: Porous Road 101

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Results for 30 year Critical Storm Duration. Lowest mass balance: 98.76%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
60 minute summer 101 44 0.123 0.123 16.0 9.3660 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
60 minute summer 101 Infiltration 3.6

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 4
Harborough Innovation Centre Network: Porous Road 101

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 98.76%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3
60 minute winter 101 58 0.282 0.282 219 21.8912 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
60 minute winter 101 Infiltration 3.6

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 1
Harborough Innovation Centre Network: Porous Road 102

INFRASTRUCTURE DESIGN LD | Market Harborough Rob Hill
EsT 200 LE16 7WB 12/12/2024
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
102 0.026 5.00 1.000 1 520080.000 226780.000 1.000

Simulation Settings

Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State v/ Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume  x

Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change Additional Area Additional Flow

(vears) (CC %) (A %) (@ %)

2 0 0 0

30 0 0 0

100 40 0 0

Node 102 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.05544 Invert Level (m) 0.000 Slope (1:X) 60.0

Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 228 Depth (m)
Safety Factor 2.0 Width (m) 4.000 Inf Depth (m)

Porosity 0.30 Length (m) 40.000

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 2
Harborough Innovation Centre Network: Porous Road 102

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Results for 2 year Critical Storm Duration. Lowest mass balance: 98.01%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3)
180 minute summer 102 120 0.270 0.270 1.7 2.6486 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
180 minute summer 102 Infiltration 0.5

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 3
Harborough Innovation Centre Network: Porous Road 102

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Results for 30 year Critical Storm Duration. Lowest mass balance: 98.01%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3)
180 minute summer 102 128 0.439 0.439 3.9 6.9644 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
180 minute summer 102 Infiltration 0.8

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 4
Harborough Innovation Centre Network: Porous Road 102

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 98.01%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3)
120 minute winter 102 102 0.601 0.601 6.2 13.0274 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
120 minute winter 102 Infiltration 11

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 1
Harborough Innovation Centre Network: Plot 11-14

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EsT 200 LE16 7WB 12/12/2024
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
PS49 95.215 450 520122.656 226832.006 0.465
PS48 95.593 450 520130.651 226821.252 1.043
PS44 95.480 450 520119.412 226791.360 0.780
PS45 95.537 450 520124.443 226808.053 1.587
PS46 95.324 1200 520130.792 226806.124 1.649
PSa7 94.973 1200 520139.313 226812.739 1.423
PS50 95.033 1200 520143.073 226807.815 1.533

Links (Results)

Name Vel Cap Flow us DS ZArea ZIAdd

(m/s) (l/s) (l/s) Depth Depth (ha) Inflow

(m) (m) (I/s)

1.000 7.4 1.8 0.010 0.0
1.001 1.504 11.8 2.8 1.437 0.016 0.0
2.000 1.553 12.2 2.9 1.437 0.016 0.0
1.002 1.753 31.0 7.2 1437 1.424 0.040 0.0
1.003 1.408 56.0 11.0 1.424 0.061 0.0
1.004 159 11.0 1273 1383 0.061 0.0

Simulation Settings

Rainfall Methodology FEH-22 Analysis Speed Detailed Additional Storage (m¥ha)
Summer CV  1.000 Skip Steady State Vv Check Discharge Rate(s)
Winter CV  1.000 Drain Down Time (mins) 3600 Check Discharge Volume
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(years) (cC %) (A %) (Q%)
2 0 0 0
30 0 0 0
100 40 6 0
Node PS47 Online Hydro-Brake® Control
Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available
Invert Level (m) 93.625 Product Number CTL-SHE-0070-2000-0800-2000
Design Depth (m) 0.800 Min Outlet Diameter (m) 0.100
Design Flow (I/s) 2.0 Min Node Diameter (mm) 1200
Node PS47 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 93.550

Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins) 192

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m? (m)  (m?) (m?) (m) (m?) (m?)
0.000 56.0 0.0 0.800 56.0 0.0 0.801 0.0 0.0

0.0
X
X

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited
Harborough Innovation Centre

INFRASTRUCTURE DESIGN LTD | Market Harborough
EST 200 LE16 7WB

File: 1271 Detailed.pfd
Network: Plot 11-14
Rob Hill

12/12/2024

Page 2

Results for 2 year Critical Storm Duration. Lowest mass balance: 99.60%

Node Event us Peak Level
Node (mins) (m)
15 minute summer PS49 10 94.783
15 minute summer PS48 11 94.583
15 minute summer PS44 10 94.733
15 minute summer PS45 10 94.000
15 minute summer PS46 10 93.748
240 minute summer PS47 148 93.701
15 minute summer PS50 1 93.500
Link Event us Link DS
(Upstream Depth) Node Node
15 minute summer PS49  1.000 PS48
15 minute summer PS48 1.001 PS45
15 minute summer PS44  2.000 PS45
15 minute summer PS45 1.002 PS46
15 minute summer PS46 1.003 pPsa7

240 minute summer PS47  Hydro-Brake® PS50

Depth Inflow Node
(m) (I/s) Vol (m?)
0.033 1.7  0.0053
0.033 2.6  0.0052
0.033 2.8 0.0052
0.050 6.6  0.0080
0.073 10.2  0.0831
0.151 3.4  8.2244
0.000 0.0 0.0000

Flood Status

(m?)
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000
0.0000 OK

Outflow Velocity Flow/Cap Link

(1/s) (m/s)
1.7  0.757
26  1.189
2.7 1.236
6.6  1.331

10.2 1.505
1.5

Vol (m3)
0.230 0.0302
0.220 0.0319
0.225 0.0387
0.213 0.0329
0.183 0.0898

Discharge
Vol (m3)

9.4

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




INFRASTRUCTURE DESIGN LTD | Market Harborough
EST 200 LE16 7WB

Infrastructure Design Limited
Harborough Innovation Centre

File: 1271 Detailed.pfd
Network: Plot 11-14
Rob Hill
12/12/2024

Page 3

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.60%

Node Event

15 minute summer
15 minute summer
15 minute summer
15 minute summer
180 minute summer
180 minute summer
15 minute summer

Link Event us

(Upstream Depth) Node

15 minute summer PS49
15 minute summer PsS48
15 minute summer PS44
15 minute summer PS45
180 minute summer PS46
180 minute summer PS47

us Peak
Node (mins)
PS49 10
PS48 10
PS44 10
PS45 10
PS46 124
Ps47 128
PS50 1
Link
1.000
1.001
2.000
1.002
1.003

Level
(m)
94.810
94.608
94.759
94.043
93.864
93.864
93.500

DS

Node

PS48
PS45
PS45
PS46
PsSa7

Hydro-Brake® PS50

Depth Inflow Node
(m) (I/s) Vol (m?)
0.060 4.7 0.0096
0.058 7.2 0.0093
0.059 7.5 0.0093
0.093 18.0 0.0148
0.189 9.1 0.2134
0.314 8.7 17.0417
0.000 1.9 0.0000
Outflow
(1/s) (m/s)
4.7 0.964
7.1 1.530
7.4 1.590
17.9 1.679
8.7 0.830

2.0

Flood Status

(m?)
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000
0.0000 OK

Velocity Flow/Cap Link

Vol (m3)
0.629 0.0647
0.598 0.0673

0.607  0.0812
0.577  0.0706
0.155 0.4063

Discharge
Vol (m3)

22.9

Flow+ v10.6.232 Copyright © 1988-2024 Causeway Technologies Ltd




Infrastructure Design Limited File: 1271 Detailed.pfd Page 4
Harborough Innovation Centre Network: Plot 11-14

INFRASTRUCTURE DESIGN LTD | Market Harborough Rob Hill
EST 200 LE16 7WB 12/12/2024

Results for 100 year +40% CC +6% A Critical Storm Duration. Lowest mass balance: 99.60%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3)
15 minute summer PS49 12 95.006 0.256 8.8 0.0407 0.0000
15 minute summer PS48 12 94.766 0.216 12.0 0.0344 0.0000
15 minute summer PS44 11 95.013 0.313 14.0 0.0497 0.0000

180 minute summer PS45 160 94.197 0.247 10.9 0.0393 0.0000
180 minute summer PS46 160 94.197 0.522 16.7 0.5904 0.0000
180 minute summer PS47 160 94.197 0.647 16.3 35.1442 0.0000

15 minute summer PS50 1 93.500 0.000 2.0 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
15 minute summer PS49  1.000 PS48 7.5 1.022 1.013 0.1049
15 minute summer PS48 1.001 PS45 11.7 1.587 0.986 0.1141
15 minute summer pPS44  2.000 PS45 124 1.669 1.017 0.1364
180 minute summer PS45  1.002 PS46 10.9 1.367 0.352 0.1168
180 minute summer PS46  1.003 pPsa7 16.3 0.929 0.292 0.4290
180 minute summer PS47  Hydro-Brake® PS50 2.0 45.4
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