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1.0 INTRODUCTION
11 Backaround

1.2

1.3

This following report has been prepared by R. G. Parkins & Partners Ltd (RGP) for Adam and Alex
Dugdale in support of proposals for a proposed property conversion at Moorcock Farm near
Clitheroe.

RGP has been appointed to undertake a Surface and Foul Water Drainage Strategy to support a
planning application that fulfils the requirements of the Local Planning Authority and the Sewerage
Undertaker. The following study demonstrates that the proposed changes will not adversely affect
flood risk elsewhere.

Planning Policy

The NPPF [1] and its Planning Practice Guidance [2] states “a site-specific flood risk assessment
should be provided for all development in Flood Zones 2 and 3. In Flood Zone 1, an assessment
should accompany all proposals involving: sites of 1 hectare or more; land which has been identified
by the Environment Agency as having critical drainage problems; land identified in a strategic flood
risk assessment as being at increased flood risk in the future; or land that may be subject to other

sources of flooding, where its development would introduce a more vulnerable use”.

The Proposals in the Context of Planning Policy

The changes to the site are classed as minor development in accordance with The Town and Country

Planning Order 2015 [3]. Drawings for the proposed development are provided in Appendix A.

The area covered by the application is 2100 m? and by reference to the Environment Agency Flood
Map, the site lies in Flood Zone 1. A flood risk assessment is therefore not required. However, there
is a requirement for a drainage strategy.

K37295/01A/DS/RH 1
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SITE CHARACTERISATION

2.0

2.1 Site Location

Moorcock Farm is a collection of farm buildings located in a rural position in Lancashire, south of
Longridge Fell and north of the River Ribble. The nearest towns are Ribchester and Longridge. The
property is a few miles east of the M6 motorway. The property is located on the B6243 at an elevation
of around 119 m above ordnance datum (mAOD). The National Grid Co Ordinates for the centre of

the property are SD6528737872. The site’s location is shown in Figure 2.1.
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Figure 2.1: Site Location
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2.2

2.3

2.4

Geology

British Geological Survey (BGS) [4] and Land Information Systems (LandiS) [5] mapping indicates
the site is underlain by the geological sequences outlined in Table 2.1.

Table 2.1 Site Geological Summary

Geological Unit Classification Description

. . Slowly permeable seasonally wet slightly acid but
Seil Soilscape 18 base-rich loamy and clayey soils

" . Diamicton
Drift Til (Sedimentary glacial deposits)
Solid Silsden Formation Mudstone

The geology in the immediate vicinity of the property consists of solid and superficial deposits. The
solid geology is mudstone of the Silsden Formation. A little tothe north is the sandstone of the Warley
Wise Grit Formation. The superficial deposits lie on the solid geology and consist of Devensian Till
which is a diamicton. This is a mixture of clay, silt, sand and gravel. Diamictons in northern England
are often dominated by the clay fraction which typically controls the permeability characteristics. The
permeability is often low but is spatially variable. A short distance from the property there are areas
where there are no superficial deposits. This shows that the thickness of the diamicton deposits is
spatially variable and may be relatively thin in the vicinity of the property. There are also glaciofluvial
deposits of sand and gravel locally but these are some distance from the property so they are not
relevant to the drainage.

Hydrogeology

The solid geology is classed as a Secondary A aquifer which is the second most important aquifer
classification after Principle aquifer. The superficial deposits are classified as Secondary
(undifferentiated) but are unlikely to be important water sources owing to their limited thickness and
relatively poor permeability. There are no water source protection zones within the vicinity of the
property. However, the property does sit within a Drinking Water Protected Area related to the lower
catchment of the River Ribble.

Topography

Topographically, the property lies on a coll between two small hills. To the north, the ground elevation
is around 130-140 mAOD and to the south at Duddel Hill it is at 125 mAOD while the property itself
lies at around 119 mAOD (Figure 2.2). The Environment Agency’s surface water flood risk map can
be used to indicate the directions of surface and near-surface water movement. This shows that in

extreme rainfall, standing or slowly moving water can collect on the B6243 road just to the south of

K37295/01A/DS/RH 3
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the property. The surface water flood risk map also shows that at such times, water can be present
on the surface of fields between the property and a stream called Duddel Brook. This suggests that
there is a pathway for surface water movement between the property and Duddel Brook during
periods of substantial rainfall. The distance between the property and the brook is approximately 300
m. A smaller stream, Strydd Brook, is to the west of the property at a distance of approximately 310
m but the flood risk map does not suggest a surface pathway to this brook.

it

Figure 2.2: Topography and surface water channels in the vicinity of the farm

2.5 Existing Sewers

Records of any United Utilities sewers in the vicinity of the site have been obtained. These are
provided in Appendix B. The plans show that there no sewers serving the property or in the wider
area. ltis understood that the site waste disposal is via a cess pit and soakaway. It is unlikely that

K37295/01A/DS/RH 4
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2.6

this will have sufficient spare capacity for the proposed changes to the site. There is therefore a
need for a new system.

Ground Investigation

Geo Environmental Engineering attended site on 5" February 2021 to undertake ground
investigations at the site. Five trial pits were excavated across the site, and the pits encountered
topsoil and made ground to depths of between 0.52-1.10 mBGL. Trial pits TP02 and TP02A
encountered very unstable made ground comprising gravel and cobbles of brick, concrete,
sandstone, slate. Groundwater ingress was noted from the made ground.

Soil infiltration tests were completed in trial pits TPO1A, TP02A and TP03. In summary, the water did
not drain, and the water level rose in trial pit TP02A, possibly due to ingress due to the overlying
made ground.

Geo concluded that given the ground conditions and the resuits of the infiltration tests, the ground
conditions are not considered suitable for soakaway drainage.

For further information refer to Geo Environmental Engineering report GE02021-4604.

K37295/01A/DS/RH 5
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3.0 SURFACE WATER DRAINAGE STRATEGY

3.1 Introduction
The principal aim of the following drainage strategy is to design the development to avoid, reduce
and delay the discharge of rainfall to public sewers and watercourses in order to protect
watercourses and reduce the risk of localised flooding, pollution and other environmental damage.
In order to satisfy these criteria this surface water runoff assessment and drainage design has been
undertaken in accordance with the following reports and guidance documents:
¢  SuDS Manual, CIRIA Report C753, 2015 [6]
¢ Code of Practice for Surface Water Management, BS8582:2013, November 2013 [7]
* Rainfall Runoff Management for Developments, Defra/EA, SC030219, October 2013 [8]
¢  Designing for Exceedance in Urban Drainage — Good Practice, CIRIA Report C635, 2006 [9]
e  Flood Estimation Handbook (FEH) [10]
e  Flood Studies Report (FSR), Volume 1, Hydrological Studies, 1993 [11]
¢  Flood Studies Supplementary Report No 14 (FSSR14), Review of Regional Growth Curves,

1983 [12]
»  Flood Estimation for Small Catchments, Marshall & Bayliss, Institute of Hydrology, Report No.
124 (loH 124), 1994 [13]

The following assessment and drainage strategy is based on the latest site layout plan by John
Coward Architects (drawing no. 20011-01-B), which is included in Appendix A for reference. Any
alterations to the site plan resulting in changes to impermeable areas will require the drainage
strategy to be revisited.

3.2 Site Areas

To support the exploration of options for site drainage, the spatial extent of different types of
proposed land cover on the site have been measured. Table 3.1 shows the measured proposed land
cover areas. The highest percentage is garden areas at 29% of the total site area. Housing covers

23%, road areas 20% and parking areas 13%.

K37295/01A/DS/RH 6
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Table 3.1 Land Cover Areas
Land Cover Percentage of total
site area

Total housing roof area 492.0 0.049 23%

Total parking and paved area 267.0 0.027 13%

Total road area 428.0 0.043 20%

Garden areas 615.7 0.062 29%

3.3

3.3.1

The site can be subdivided into land cover that could be permeable and that which could be
impermeable. Potential impermeable areas are regarded as housing, parking, roads, driveways and
walkways. All other areas (principally gardens) are regarded as having a permeable surface. Table
3.2 gives the areas of potentially permeable and impermeable land cover and this shows that
impermeable areas could cover 36% of the site and permeable areas 64%.

Table 3.2 Area of Potentially Impermeable & Permeable Land Cover
Land Cover Percentage of total site
area
Total impermeable area 759.0 0.076 36%
Remaining permeable area 1341.0 0.134 64%

Surface Water Drainage Desian Parameters

The surface water drainage system has been designed on the following basis using the modified
rational method and a generated rainfall profile:

Climate Change

Projections of future climate change indicate that more frequent short-duration, high intensity rainfall
and more frequent periods of long-duration rainfall are likely to occur over the next few decades in
the UK. These future changes will have implications for river flooding and for local flash flooding.
These factors will lead to increased and new risks of flooding within the lifetime of planned
developments.

Climate change guidance issued by the Environment Agency came into effect outlining the
anticipated changes in extreme rainfall intensity. Table 3.3 shows anticipated changes in extreme
rainfall intensity in small and urban catchments. Guidance states that for site-specific flood risk
assessments and strategic flood risk assessments, the upper end allowance should be assessed. A
climate change allowance of 40% has been selected for the purpose of drainage design based on
the 100-year anticipated design life of the proposed development. No properties are located
immediately downstream of the site and therefore the site poses low risk to neighbouring property.

K37295/01A/DS/RH 7
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Table 3.3 Peak Rainfall Intensity Allowance in Small and Urban Catchments
{use 1961 to 1990 baseline)

Total potential Total potential Total potential
Applies across all change anticipated change anticipated change anticipated
of England for the ‘2020s’ for the ‘2050s’ for the ‘2080s’

{2015 to 2039) {2040 to 2069) {2070 to 2115)
Upper end

Central

3.3.2 Urban Creep

BS 8582:2013 [7] outlines best practice with regard to Urban Creep. Although not a statutory
requirement, future increase in impermeable area due to extensions and introduction of impervious
positively drained areas has been considered. An uplift of 10% on impermeable areas associated
with plots only (excluding roads) has been applied to the contributing area.

The inclusion of 10% is highly conservative due to the provision of adequate parking on the site and
the density of the properties.

3.3.3 Percentage Impermeability (PIMP)

The percentage impermeability (PIMP) for all impermeable areas is modelled as 100%. The entirety
of the impermeable areas is to be positively drained.

3.3.4 Volumetric Runoff Coefficient. Cv

The volumetric runoff coefficient describes the volume of surface water which runs off an
impermeable surface following losses due to infiltration, depression storage, initial wetting and
evaporation. The coefficient is dimensionless. Default industry standard volumetric runoff coefficients
are 0.75 for summer and 0.84 for winter and are used for design.

3.3.5 Rainfall Model

The calculations use the REFH2 unit hydrograph methodology in line with best practice as outlined
in the SuDS Manual [6]. The calculations use the most up to date available catchment descriptors
(2013) provided by the Centre for Ecology and Hydrology Flood Estimation Handbook web service.

3.4 Pre Development Runoff Assessment

As the site covers an area of less than 200 ha, (0.21 ha) the Greenfield calculations have been
undertaken in accordance with methodology described in loH 124 [13]. For catchments of less than
50 ha the Greenfield runoff rate is scaled according to the size of the catchment in relation to a 50
ha site.

K37295/01A/DS/RH 8
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Full details of the calculations and the methodology for deriving the Peak Rate of Runoff are in
included in Appendix C. A summary of the results is inciuded in Table 3.4.

Table 3.4 Pre Development Runoff Results

Rate of Runoff (I/s)

Greenfield ﬁf:hu:rtgeg
— - 07
QBAR 0.7 —
Q10 1.0 0.7
o 12 07
Q100 14 =1
Q100+ 40% CC 09 07

Without attenuation or infiltration, the proposed development would increase the Rate of Runoff from
the developed areas of the site. To mitigate the potential increase in runoff, a SuDS solution is
proposed, as discussed below.

3.5 Surface Water Disposal

Surface water disposal has been considered in line with the hierarchy outlined in the SuDS Manual
[6]. The approach considers infiltration drainage in preference to disposal to watercourse, in
preference to discharge to sewer.

Infiltration testing indicates soil on the site is unsuitable for the disposal of surface water by this
method. For further information refer to Section 2.6.

The entire impermeable area of the site will require a positive drainage solution. Runoff will be
attenuated as far as practical to the pre development Qbar rate of 0.7 L/s. A drainage
channel/watercourse is located east of the site. In line with the SuDS hierarchy for surface water

disposal, discharge of surface water shall be to this drainage channel/ watercourse
3.6 Surface Water Drainage Desian

It is proposed that all roof areas will discharge into a geocellular crate system, located within the
landscaped area in the south of the site. An advanced silt trap will be located upstream of the inlet,
which will provide surface water treatment and access for maintenance. Silt traps isolate silt and
other particles by encouraging settiement into removal silt buckets, preventing ingress into the tank.
The crates will be founded at a suitable level providing a minimum depth of cover of 600 mm over
the top.

K37295/01A/DS/RH 9
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3.7

3.8

3.8.1

A mini flow control chamber will restrict discharge to 0.7 L/s, with discharge shall be to the
watercourse to the east of the site via a new 150 dia. pipe.

The access road and parking areas will comprise a permeable gravel surface, allowing for infiltration
into the sub base. It is also proposed that a filter drain is located along the edge of the access road,
this shall convey exceedance flows from these areas, connecting flows into the surface water
drainage system upstream of the geocellular tank.

Microdrainage Source Control calculations for the proposal are included in Appendix C. For further
detail refer to the Drainage Layout Plan (K37295/A1/01) included in Appendix A.

Storage Volume

The proposed surface water network serving the impermeable access roads and pitches has been
modelled using Micro Drainage Source Control. FEH catchment descriptors are used to model the
rainfall and determine the size of attenuation required. In order to attenuate the future 100 year return
design period design storm flows for the positively drained areas of the site, a storage volume of c.

90 m? is required for the 720 minute winter critical design storm.

Desianing for Local Drainage System Failure

In accordance with the general principles discussed in CIRIA Report C635 — Designing for
Exceedance in Urban Drainage [9] the proposed surface water drainage, where practical, should be
designed to ensure there is no increased risk of flooding to the buildings on the site or elsewhere as
a result of extreme rainfall, lack of maintenance, blockages or other causes. These measures are
discussed below.

Blockage & Exceedance

The sustainable drainage systems will be designed to attenuate a 100-year design storm including
a 40% allowance for climate change. The drainage system will also provide capacity for lower
probability (greater design storm events) which are not critical duration.

In the unlikely case of blockage in the geocellular system or detention basins, associated silt trap
and or/flow control chamber, exceedance flows will follow the topographic gradients downslope,

away from the barn conversion, into the landscaped area in the south of the site.

Additional Measures

The following general measures will be implemented as part of the detailed drainage design:

Surface Storage & External Levels — where possible parking areas should be designed to offer
additional surface storage volume and conveyance of flood water should the SuDS and drainage

K37295/01A/DS/RH 10
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system fail, flood or exceed capacity. Where appropriate, the kerb lines will be raised to channel
surface water runoff back into the drainage system or onto the existing highway.

Drainage Contingency — the proposed surface water system will be designed to provide adequate
storage volume against flooding for the Q100 event, including a 40% allowance to account for climate
change.

Building Layout & Detail — the buildings will be designed and situated to ensure that they are not
at risk of flooding from overland flow. The finished floor and threshold levels will be set above the
external levels and external footpaths will fall away from the dwellings, ensuring that any flood water
runs away from, rather than towards, the properties.

Surface Water Quality

The treatment of surface water is not a statutory requirement. Water quality remains a material
consideration but there are no prescriptive standards to be imposed in terms of treatment train
management. In the absence of a design standard, the SuDS manual has been used which outlines
best practice.

The permeable surfacing and subbase on the access road, the filter drain and the use of an upstream
silt trap will provide sufficient treatment for all impermeable areas of the site served by the drainage
system (roof, parking areas and access road).

K37295/01A/DS/RH 1
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4.0 FOUL WATER DRAINAGE STRATEGY

Reference to the UU sewer records indicates there are no public sewers in the vicinity of the site.
The site will therefore require a packaged treatment plant.

Preliminary foul water calculations for the sizing of a packaged treatment plant have been undertaken
in accordance with British Water Code of Practice-Flows and Loads 4. The calculations are provided
in Appendix A.

The calculations are based on:
e 1 no. 4 bedroom house (150 l/day per person)

It is concluded a Klargester BioDisc BA packaged treatment system will have sufficient capacity for
the dwelling. This system is easy to install and maintain with low running costs. Discharge shall be
to the watercourse to the east of the site. For further detail refer to the Drainage Layout Plan
(K37295/A1/01), included in Appendix A.

It is noted the discharge volume does not exceed 5m?/day, therefore an environmental permit will
not be required by the EA as part of the submissions. The predicted flow from the development is
0.9 m?¥day.

K37295/01A/DS/RH 12
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5.0 CONCLUSIONS AND RECOMMENDATIONS

e Ground investigation and permeability testing found that the site topsoil is underlain very
unstable made ground comprising gravel and cobbles of brick, concrete, sandstone, slate.
Groundwater ingress was noted from the made ground.

e It is proposed that surface water drainage shall be positively drainage and attenuated, within
geocellular crates, prior to discharge at an attenuated rate to match the greenfield runoff Qbar
rate of 0.7 L/s. Ultimate discharge shall be to the watercourse east of the site. Car parking areas
and the access road shall comprise a gravel finish, with runoff infiltrating into the sub base. A
filter drain located along the edge of the access road shall convey exceedance flows from the
road and parking areas, upstream of the geocellular tank.

s Foul flows from the site shall discharge into a new packaged treatment plant, with discharge
into the watercourse east of the site. A Klargester BioDisc BA packaged treatment system will
have sufficient capacity for the dwelling.

e It is noted the discharge volume does not exceed 5m*/day, therefore an environmental permit
will not be required by the EA as part of the submissions. The predicted flow from the
development is 0.9 m®/day.

K37295/01A/DS/RH 13



Drainage Strategy

Moorcock Farm, Clitheroe R. (v, PARKINS & FARTRERS LD
.

LMD GIVL B BTRICIURAY | KAIKELRE

6.0 REFERENCES

iy

(2]

(3]
[4]

[6]
[7]
(8]
9]
(10
1]

[12]

[13]

[14]

[15]

Ministry of Housing, Communities and Local Government, National Planning Policy Framework,
February 2019.

Ministry of Housing, Communities and Local Government, Planning Practice Guidance to the National
Planning Policy Framework.

Defra/Environment Agency, The Town and Country Planning Order 2015, 2015 No0.595, April 2015.

British Geological Survey (BGS), Geolndex Onshore, Superficial Deposits and Bedrock Geology, 1:
50,000.

Land Information System (LANDIS)- Soilscapes viewer http://www.landis.org.uk/soilscapes

CIRIA, The SuDS Manual, Report C753, 2015.

BS8582:2013, Code of Practice for Surface Water Management, November 2013.

DEFRA/EA, Rainfall Runoff Management for Developments, SC030219, October 2013.

CIRIA, Designing for Exceedance in Urban Drainage — Good Practice, Report C635, London, 2006.
Centre for Ecology and Hydrology, Flood Estimation Handbook, Vols. 1 -5 & FEH CD-ROM 3, 2009.
Institute of Hydrology, Flood Studies Report, Volume 1, Hydrological Studies, 1993.

Institute of Hydrology, Flood Studies Supplementary Report No 14 — Review of Regional Growth Curves,
August 1983.

Marshall & Bayliss, 1994. Flood Estimation for Small Catchments, Report No. 124 (loH 124), Institute of
Hydrology.

Department for Environment, Food and Rural Affairs, Non-Statutory Technical Standards for Sustainable
Drainage Systems, March 2015

Water UK, Design and Construction Guidance for Foul & Surface Water Sewers Offered for Adoption
Under the Code for Adoption Agreements for Water and Sewage Companies Operating Wholly or Mainly
in England, Approved Version 10, October 2019

K37295/01A/DS/RH 14



N

j
-

Drainage Strategy N
Moorcock Farm, Clitheroe R. 5. PARKINS & PARINERS LT

APPENDIX A: PROPOSALS

K37295/01A/DS/RH



¥OON JOOl ‘peoy sasaly(y

ae2s 0OT/T
ueld ayg

VT
Sa0191 U) Jeq 2jeas
T m
T T 0 ey
OSRAP Y3 ¢ 9416 01 pur BRI [SNSIA 31213 O] KL SLELIEP
P uE»_..ui-TE ‘Diquiess Prey “sidew ppy Woyppeg

MOuIDaIH |

13 Tz
- o swpads parg - malipw) Kispuncy
0 L
s wan s

abiesey + uelg ayg
€ 39VLS v
na

9[epBng sIN BN

wan

‘P a5ruIp paEosse pue Jusuidinbe
baump oy o o

wiey yaoucojy
UDISI3AUOD Wikg pasodold

=

resncova e

D 201 ML IV LY LAV RO, N 1 RN

crowmasir
A G T S
FLIYI3 D500 405 ke ORI I A TIN5 SENAIN T L

ccup
Rt

VAR G ) 2 5008 A ) e S

saysiuy Guidedspue]

9835 0OL/T

ajeas pOT/T
uoyRAIJa 3502 ynos abvien UageA[e 153M yinos sbeieg

Peoy solauyy

of

_l i Aawn

3835 00T/T 2(e2s 00T/1
woReAs[s 359m yow SBeIeD uagenafe 35es yuou sbeien

It

_ME

s e

liey

Zhgy

o

xauue

= \
jydiel sunsus
1
2l

2(e3505/7
WY uoIpeg
J1uejd 1 22us) Arepunog yBinoup uoas 5505

[

e vyt € Dy i u0rs

eBenos

Ao ssaa%e uepysapad oy

payanuca ssaze opman bl




10/ WV/SEZLEN s

NVId 1NOAYT JOVNIVHA

B
il

2 by
o & i J03HIND
= " on 'SINITTING WivA HIOJUOON
o) oy
zs by 29 ppsoguy Fefud
® w0
QLT SYANIAVY ¥ SNINEVd O A

TV ¥ SUN B 3N
Rl

i

WTINE
TWI3d_TIWAQVaH
VNS Jd9 NOHLTV

XX NOILI3S

TN FNvED

AINO SNOISNBKI QIND 3sn
SY 16100 NI 4l — 3OS LON 00




R. L. PARKINS & PARTKERS 111D
CREAIZ HAR FoR] & BTUYCTHRAL 1WgMERDL

Drainage Strategy
Moorcock Farm, Clitheroe

APPENDIX B: UNITED UTILITIES DRAINAGE RECORDS

K37295/01A/DS/RH



ipoouss wow ! gy,
sannnn g™\ *
payun @

SQYOo3Y
¥IMIS

sayoeas Auadold  Aq peund
90| HEays
0zZ0e/20/cc  t=ieQ 06zliL peds

LsquIny
ANLESIAS I89YS SO

LAz gud
‘NOLSIUd
‘NoLLna
'GVOY JOYIHLITO Wivd HOODHOOW

OUMAYSY IS 10 SSAUPPY

oysgma 10

- 1
weew 3 NG 1
nogany 0
sasion 00
o us
L2
NN B TRV
Ly
g
oG 0 ey
— o ¢
- =vwor 0
comatrieion ¥ )
L e i
Aowarno sme 11 il
AL teg vaniel 11 . ._.!.A
v cwind I
s —_—" o S,
g Wk -
e P
s wa——"
o ey T el
it ey sroen 3
—o Ve, i
mmo ) ozt
vt B L Pl
o s e F
oppmnfnzens o o

aN3937 e

il o gt e e

wnous weod [@njom kA9 ‘9BuwIEp 10 53| Aue 10} AR KIa008 Jou ik SIASHA SIA) PANIN '3IGENBAD AR

910 (UM BMWEPIDITE LI pue & ued $ip out U} j0 uoisod L
Gag WA i
i
POOM  [8ppNQ
Buudg
#
@%
o éﬁ _
- ©
3 _
-3 Ppuag
somal}
'
~ i
¥
. <
-
sorms
g
-
isie 4 % oo o~ J
—en
i
Uy o
L i, ) = P
w1
S [
=
jodeg | '
| _,.»
poom AaH 12a0
<y
pucg
uues Apws -
- i
|
e oo _—




Aoows w1 g,

sannin i SAQUOOIY [
pAUN N ¥IM3S
ROUAESS Auadold  iAq PeuY
940z Jodus
020z/g0RT kA [TAR L LE
LpquIny
MN.£S9AS  199Yys 50
LAZ €dd
‘NoLs3Hd
‘Nouna

‘AvVON J0YIHLITO WHYH MD0IHOON

120U312J0Y IS IO SSAPPY

Dasecnin
wopvey i Y
poeg havm v

o) 03
a0y
miasdng g
hio )
s tassy o
TaiYe avas
camsg of
oL AN Sney 34
ot o1 o 13
o vi o o
v tam
ety b meg 1
P
o 10
socion 22
PN NS
mood
NOUDNOI I TOHNYR
o 3
M s imada
= L g 2
s wy ¢
moupeped ped
ooy @ ——_
v Sucongom 7 :
e ot
. 2
M- —
i Gomusy it
g 3 sy >
m——owm 2 ad
s & st e
v ans 7
o osane 7 e
oy iy B Wogstbmen 3
i var 4 e
sonumouagsacas > oo by ¢
s et By fanog v §
o~y s 3
L RN o+
[ -

s 00t an  povRCe-pu
OIS sy BIRFEIS 841 400) SIEHY ISd Y

aN3931

o e

.

)

g e wn

oy

W s mn aw

‘umous eRoy) woy el Buleq uopisod (ergoe 2w Ag pasned abBwep 10 50) AU 1o} AJRKE| Koo Jou (W JBJEMA S3RITN PRRUM ‘BIEJIEAR ARUALND LD

usn &) pue 4

1 ueid 5

a4 jo uopysad a1

Eaaty

. N

.
A

-
ssenss {7
\

wZ il

Wfadtsyg




“noows wow ¥ g,
SN 7N
payun

SaNO0DAY
HIAM3S

eyoiees Auxdord g pelupd
gicg  adyg
020Z/80RT  =ed 05Z):} @8yBag
uaaguinN
INLEYSUS 199Ys SO
LAT E¥d
‘NOLSTd
‘NoLLng
‘Qv0Y JOYIHLITY WAVA HOOIBOOW
:aouRIajeY 2)iE 10 SSAUPRY

a0 %0

[

ey ME

oy 0.

NI TR
s
o .
B L] —
LT
ey TEems
e e
rem—_ . g
[ )
wapiang ey N
A woesng v | | ..t....a!{lﬁ... i
s om % -

s - Cooled
s . >
|~y 2 oaure0 B *
[y o 2
o AL T baks
ity wrashion 7
PR A Lok
P e i bwmoy

qungueny 1 bt lacBid
o e
erwaninaet o oy o

ogina-gaine vy
g 2084 -2 BOAYEO0-PL
oI sy oA 4L 0P8 R4 IO B

L -
g s
——- e
ooy e e
st e et
gD D i D
b Mg e e ame ra e amm e s e
A ———— —————— e
P mpMNTY PR Peopey

w0 s i wms A

e e e

umoys asouy woy Jussagip Suizq uotod [ENGoR AU AG PeSNES SBRILEP 10 $30] AUE 10] Ajgiaey ¥acoe 10U M JTEAA SIIRN PRYUN “2EIRAR AR 1939 aLf upm UaNIB &) puiR A o ued S} Uo uMeyS i 41 40 Uosed L
atﬂ =
s et sexed 81 2
3 . . A E
N H
H )
g @ w36 5
= )
N
& o -
wg o0k
3 d
84 L] s
D 4 0 0L
i i i
_ ORI ).
¥, e ==
123 ...‘,A.C.,x:. Ul
g L
8 iy
@
— —— §
Lo
£ ] 3
'
a 0 1 w6 €0}
$ !
E}
2 1
W .
| qu g 901
' Ll
l v g
o N . W
s EX
| %
. g un sa1
,\_r
puog
i
{
£
S 4
i
1
- ) Suidg -
o
>
fr. &
e
3 " poeg
& puod
4 senss|
13 L oo
W
W ] oy .
g U0 -,

Buidg

eauag Kepia syetdeua |

g




Wpaous wou 3 B,

20N 7N SaHOOIY

payun %, UIMAS

seudIees Auadory  Ad pejupid

sjoy odug
0202/80/2C  o1eQ 0SZ1iL opedg
squiny

JS8EL8AS  19RYS SO

LAZ €4d
‘NOLSIYS
‘NoLLNG
‘GY0Y JOUIHLITO WYV HIOONOOW

:eauIaj0Y SIS J0 SSAUPPY

om0 0
ey Kas W
sausey daxseny o

ol 1
]
[FTVaEy

- g

oty @

EO- ]

B PaEY 2
g 10
Rpa i D0
e g R 060
Py s emany 33
PP R WD) BT
Py pasteg wase) 653
a0y 02

W sy

oiuskiy 5
e

wesyouany Dy

T aas
g pe

Soumdhin AN swboroes I8
WETOA M daing L
wea v s
wew 203
mmwL WL AR D

2300 A0
P oo
L )
3 nd
NOLLINNI TV

R RIG 0 a3 o,
& paseg 3
PN B anueie
=g 2
.y0pa T

g Burdoed s ¥ e S
ot vy as 3 .lu“ H
i srneos 3
[ p—— B
- 5 LRt

e 8 hanend
o a -t
—ow & docpirmd powmeia
o & mamn 2

g RNy ) -~
e wmering
e vomanen ) s
sy uogsansy “atwpai o
) Vg Y Javng g 8
-0 3 kg prem 7
e inam o p—

[PV

SNSRI -e  pougm0-pes
#0003 sropE) Prepeeia 0] mape STV IO 1Y

e Sovib « - -
ARIII, << v e e e e e e nmmanee s e s
R - —
] —_

QN33

o ey sl e

e

UGS S504) Wl jue1aup Bujeq uonsod [enos o Aq pasies dBewep 1o SO Aur

wigel

uogEIUe|d MOl

10} el 198308 J0U ([ JEAN SSRUU/ PSRN "BIAIIZAS ARUIND UOKRILIGI 155G 941 i uanS $| pue A  uerd e au od
i
i
2T
pucq
]
P
KN
b
\
!
\
\
\
[ -
Hi
-
Vi
!
(
!
\
“
Vo,
@w
.
()
kS
, _pwd %
\
Yo
Lo
VL
suag R
‘.%u
&
e
ugeg pug




Hsous woy M 2
sannnn g~ %
payun 'y

SAY03Y
¥3am3s

sayoumes Auedoid  Aq pajuid
9j0c  sayg
0202/8022  )=q 052):L ‘@eag
usquiny
3S8ev80S  199YS SO
LAZ E¥d
‘NOLS3Hd

‘NOLLNQ
‘QVOU ACUIHLIND WAV HOODHOOW

0USINAY BYS 10 SSUPPY

e 0
npuey a1
senw) o oo

o un
wmtdeadios s
TR

- 5

g @

w1

D riRd
wlesng 1o

iy pacg e Al DD
S g oy 280
PR 4G AT 3D
PaoqUn KOG WAs) G2
P pteg masmy 263
ey 02

s g pesmod
omyustos 34

e W

Wesy sy o

werog £
veymeur A et 24
wgwon n dend 11
puve vi wo 10
- v o3 03
opmeowy b AmR D

PR
a0 s0
porced 02
= MG
woy 04
HOLDHAITIOHYN
e
undag o
] 3
" L
e e
v o ¥ ATy
R e A E, 00 ‘1
ot} P *
it e LI 1
b amunme >
iy man .,
wmeowan & Ik
Pk v om0
el wand 2
appeg jugnr L ¥ b
o et A W srcon 3
o v -—
s verietl 2 tpra
PR R
= e pen ¥
oemnina s o e
[T rot-unany

s s Mg
D e Rt ) B0p 65519 oA 1

anN3o937

R

wo e e e

Whols 980y Way wessiyp BUeq Uonsod [enyse L Aq pRsnen aBewiep 10 S50] AUB Jo) AR 199392 10U IV JSIBA, SR PRAUN “JHaBIRAR A

B 31 pus Ao ued w7 40 uapysod ouy.

& i

V\

'pucd

wong

ouin FG

oat

hoot

QoY VNMYE 5
=2 —.d0dO0L ;
=0Tl A
wren
)
T
sseusng
suuy siieH
puag
!
i .
b
o
1
g e
- 51 ! . g
b ] L g
e
e e

&
o

gl




Waoaws wowr 3 By

t8Yees Aradold  Aq peuiig
9jo8 eayg

0202/80/22  :meq 0SZ)] :opeos

Jequiny
MS8E59aS  399ys 50

1AZ €ud
‘NO183¥d
‘NoLLna
"AYOY J0MTHLINT W4 HO0ON00W

RoUBIRIaY 2)iS 10 SSAPPY

wasan o

wvumy Kaenn v
LY
LT )
il
Jimann o
-3

vty g

wwes
NS g
wanng g

Aol R =0 2w
b T I
P 1og mainep 33
PSR aicg 15
WADg pmiog o) 83
o3 02

WAL T
oy 24

ma m
Weisgasemy o

T tvw waws

warag o
RO NN DRy 20
WSS W LI 1
s vg o
- e 29 o

eI

madog p
e o) - ==
svassnam g
Jsonds e
o by i ¥ S
oo o o
OB semay !ll.:mp.
Ay somag ey |1
e wmn (] SRRy s p
ey apson 53 hdnd
i 3 LY
g oo ot
A g wonon g
o uoganr) S
oy 0 W somcmg p
snumiy vogesD 7 "
oo gz y 2wy o
et By faroy pymsg
aidt] e e 1
ot | e o
N poprasas

o e peuaa-pu
ORI s o w3 M0B sy 100 e

anN3o3at

SaNNAN g~ °  SANO0O3Y
pajun % ¥amas

W ety mi e

o

W amy muy e

UGS 250U} Wi0J) JaJaLP Busaq uomsod (2n39 a14 Aq pasnes BBBWIOR Jo ssol AUE o AkTE) Meooe Jou pun 2IEM SIRUINY P2UUN 'BITENBAZ AJUILNG UoHELLION 1830 47 Y

0@(\'\@1

Yy,
%,

%

o]

et 5 pua Ay

um a1

CRY
2,
B

soueR uming

S

I

g .




Drainage Strategy

Moorcock Farm, Clitheroe R. 43 PARKINY & PAR[NERS 1 TT!

APPENDIX C: CALCULATIONS
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DESIGN BASIS MEMORANDUM - PEAK RATE OF RUN-OFF CALCULATION

Design Brief
The following peak rate of run-off calculations have been undertaken to determine changes in peak flow resulting

from the development of a greenfield or brownfield site. These calculations are for the Peak Rate of Run-Off
requirements only.

Background Information & References

The site area is less than 200ha and the Greenfield (pre-development) calculation has been undertaken in
accordance with methodology described by Marshall & Bayliss, Institute of Hydrology, Report No. 124, Flood
Estimation for Small Catchments, 1994 (loH 124).

In addition, the following references have been used in the preparation of these calculations:
e Interim Code of Practice for Sustainable Drainage Systems (SUDS), CIRIA, 2004
e CIRIA, The SUDS Manual, Report C753, 2015
e Designing for Exceedance in Urban Drainage - good practice, CIRIA Report C635, 2006
e Flood Estimation Handbook (FEH)
e Flood Studies Report (FSR), Volume 1, Hydrological Studies, 1993
e Flood Studies Supplementary Report No 2 (FSSR2), The Estimation of Low Return Period Floods
e Flood Studies Supplementary Report No 14 (FSSR14), Review of Regional Growth Curves, 1983

o Planning Practice guidance of the National Planning Policy Framework, Recommended national
precautionary sensitivity ranges for peak rainfall intensities, peak river flows, offshore wind speeds
and wave heights.

Proposed Land Use Changes

Changes to the existing site are as follows: ; -
Brownfield Site to Brownfield Site (Increased Impermeable Area)

Results Summary

Rate of Run-Off (I/s)

Post-

Greenfield Development

Q1
QBAR
Q10
Q30
Q100
Q100 + 30% CC 1.9

1.9
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SITE AREAS (LAND COVER AREAS)

Total Site Area:

Land Cover

Existing Impermeable & Permeable Land Cover

oz ne

Existing Impermeable & Permeable Land Cover

200 Jm

Percentage of total site

area

Proposed Land Cover Areas

Total impermeable area 1032.6 0.103 49%

Remaining permeable area 1067.4 0.107 51%
Tt Area Percentage of total site

m? ha area

Total housing roof area 492.0 0.049 23%

Total parking and paved area 267.0 0.027 13%

Total road area 428.0 0.043 20%

Garden & landscaped areas 1341.0 0.134 64%

Land Cover

Total impermeable area

Proposed Impermeable & Permeable Land Cover

759.0

0.076

Percentage of total site

area
36%

Remaining permeable area

1341.0

0.134

64%
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ESTIMATION OF QBAR (RURAL) (GREENFIELD RUNOFF RATE)

loH 124 based on research on small catchments < 25 km2

Method is based on regression analysis of response times
using catchments from 0.9 to 22.9 km?

QBARwral is mean annual flood on rural catchment
QBAR,.4  depends on SOIL, SAAR and AREA most significantly

QBAR =| 0.00108 x AREA™™ x SAAR"'" x SOIL*"

For SOIL refer to FSR Vol 1, Section 4.2.3 and 4.2.6 and loH 124

Contributing watershed area

Area, A = 500000 m?
= 0500 km?
= 50.000 ha

SAAR -T2 Jm

Soil index based on soil type, SOIL

insert 50 ha for EA
small catchment method

From UKSuds website (point data)

= (0.181+0.352+0.3753+0.4754+0.53S5)

(S1+52+83+54+85)

Where: S1 = %
S2 = %
S3 = %
S4 = 100 %
S5 = %
100 %
So, SOIL = 0.47

UK Suds website provides a value of 4
based on the equivalent Host value. This
seems reasonable based on ground

investigation.

Note: for very small catchments it is far better to rely on local site investigation information.

0.458 m’/s
4575 s

QBAR rai

Small rural catchments less than 50 ha

The Environment Agency recommends that this method should be used for development sizes from

0 to 50 ha and should linearly interpolate the formula to 50 ha.

2

0.001  km?
0.076 ha

So, catchment size

0.00069 M/s

QBARruraI site

Excluding significant open space which
would remain disconnected from the
positive drainage system during flood

events.
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GREENFIELD RETURN PERIOD ORDINATES

QBAR can be factored by the UK FSR regional growth curves for return periods <2 years and for all other
return periods to obtain peak flow estimates for required return periods.

These regional growth curves are constant throughout a region, whatever the catchment type and size.

See Table 2.39 for region curve ordinates [Reference- Pg 173-FSR V.1, ch 2.6.2
Use FSSR2 Growth Curves to estimate Qbar
Region = |Use Figure A1.1 to determine region

GREENFIELD RETURN PERIOD FLOW RATES

Return Period Ordinate Q_(Ils)

1 0.87 0.60 Ordinate from FSSR2
2 0.93 0.85
5 1.19 0.83
10 1.38 0.96

25 1.64 1.14
30 1.7 1.18
50 1.85 1.28

100 2.08 1.44

200 2.32 1.61

500 2.73 1.90

1000 3.04 211 Interpolation taken from Figure 24.2 (pg

515) SuDS Manual
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ESTIMATE OF BROWNFIELD RUNOFF

Total site impermeable area, A =

M5-60 rainfall depth
Ratio M5-60/M5-2Day, r

759

19.2

0.28

m2

mm

Storm Duration mins

Duration factor, Z1

M5-15 rainfall depth =

0.58

11.2 mm
Return period ratio, Z2
M1-15 0.61
M10-15 1.22
M30-15 1.50
M100-15 1.93
Rainfall
Depth Intensity, i
(mm) {mm/hr)
M1-15 6.9 27
M10-15 13.7 55
M30-15 16.8 67
M100-15 21.6 86

Peak discharge, Qp= CvCriA

Where:

[Flood Studies Report (NERC, 1975)]
[The Wallingford Proceedure - V4
Modified Rational Method, Fig A.2
(Hydraulics Research, 1983)]

Anticipated critical duration for the site -

usually 15 minutes

[The Wallingford Proceedure - V4
Modified Rational Method, Fig A.3b
(Hydraulics Research, 1983)]

[The Wallingford Proceedure - V4
Modified Rational Method, Table A1
(Hydraulics Research, 1983)]

Cv = Volumetric Runoff Coefficient
Cr = Routing Coefficient
i = Rainfall intensity (mm/hour)

Cv= 0.95
Cr= 1.3
Peak Runoff
I/s
Q1| 741
Q10 14.3
Q30 17.5
Q100 22.5
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ESTIMATION OF QBAR (BROWNFIELD RUNOFF RATE)

See Table 2.39 for region curve ordinates
Use FSSR2 Growth Curves to estimate Qbar

Return
Period | Ordinate
1 087 |
2 0.93
5 1.19
10 1.38
25 1.64
30 1.70
50 1.85
100 2.08
200 2.32 |
500 2.73
1000 3.04
Qbar
Ordinate used Ifs
10 year 10.3
30 year 10.3
100 year 10.8

Proposed Brownfield Runoff, Qbar = 10.47 I's

[Reference- Pg 173-FSR V.1, ch 2.6.2

[Use Figure A1.1 to determine region

|Ordinate from FSSR2 |

Interpolation taken from Figure 24.2 (pg
515) SuDS Manual

Using the average Qbar
derived from three
ordinates.
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File K37295-Geocellular Crates (... Checked by

'XP Solutions "Source Control 2020.1 -

Summary of Results for 100 year Return Period (+40%)

Half Drain Time : 769 minutes.

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control I Outflow Volume
(m) (m) (1/8) (1/8) (1/8) {m3)

15 min Summer 116.870 0.270 0.0 0.4 0.4 20.0 0 K
30 min Summer 116.571 0.371 0.0 0.5 0.5 27.5 0 K
60 min Summer 117.084 0.484 0.0 0.6 0.6 35.9 O K
120 min Summer 117.157 0.557 0.0 0.6 0.6 41.3 O K
180 min Summer 117.198 0.598 Q.0 0.6 0.6 44 .3 O K
240 min Summer 117.225 0.625 0.0 0.7 0.7 45 .3 0 K
360 min Summer 117.254 0.654 0.0 0.7 0.7 48,5 O K
480 min Summer 117.266 0.666 0.0 0.7 0.7 49.3 O K
600 min Summer 117.269 0.669 0.0 0.7 0.7 49.6 0K
720 min Summer 117.271 0.671 0.0 0.7 0.7 49.7 0O K
960 min Summer 117.269 0.669 0.0 0.7 0.7 49.6 O K
1440 min Summer 117.258 0.658 0.0 0.7 Q.7 48.7 0K
2160 min Summer 117.230 0.630 0.0 0.7 0.7 46.7 0 K
2880 min Summer 117.202 0.602 0.0 0.6 0.6 44 .6 O K
4320 min Summer 117.155 0.555 0.0 0.6 0.6 41.2 0 K
5760 min Summer 117.119 0.519 0.0 0.6 0.6 38.5 o K
7200 min Summer 117.091 0.491 0.0 0.6 0.6 36.4 O K
8640 min Summer 117.069 0.469 0.0 0.6 0.6 34.7 oK
| 10080 min Summer 117.051 0.451 0.0 0.6 0.6 33.4 O K
15 min Winter 116.903 0.303 0.0 0.5 0.5 22.4 0K
30 min Winter 117.016 0.416 0.0 0.5 0.5 30.8 O K
60 min Winter 117.143 0.543 0.0 0.6 0.6 40.3 oK
120 min Winter 117.227 0.627 0.0 0.7 0.7 46 .4 o K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m?) (m?)

15 min Summer 142.419 0.0 19.4 19

30 min Summer 98.527 0.0 26.2 34

60 min Summer 65.259 0.0 36.9 64

120 min Summer 38.676 0.0 43.7 122

180 min Summer 28.478 0.0 48.3 182

240 min Summer 22,915 0.0 51.7 242

360 min Summer 16.858 0.0 57.0 360

480 min Summer 13.550 0.0 61.0 480

600 min Summer 11.428 0.0 64.1 536

720 min Summer 9,937 0.0 66.7 594

960 min Summer 7.955 0.0 70.3 720

1440 min Summer 5.815 0.0 73.8 982

2160 min Summer 4.260 g.0 87.2 1404

2880 min Summer 3.434 0.0 93.7 1816

4320 min Summer 2.572 0.0 105.0 2632

5760 min Summer 2.121 0.0 116.0 3400

7200 min Summer 1.843 0.0 126.0 4176

8640 min Summer 1.655 0.0 135.7 4928

10080 min Summer 1.51¢9 0.0 145.2 5656

15 min Winter 142.419 0.0 21.6 19

30 min Winter 98.527 0.0 28.8 33

60 min Winter 65.259 0.0 41.3 62

120 min Winter 38.676 0.0 48.9 120
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R G Parkins & Partners Ltd

Meadowgide K37295
Sharp Road Kendal Moorcock Farm |
Cumbria LA9 6NY Geocellular Crate
|Date 02/03/2021 Designed by RH
|File K37295-Geocellular Crates (... |Checked by ‘
B : j= I .
XP Solutions Source Contrcl 2020.1
Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control &£ OQutflow Volume
{m) {m) (1/8) (1/8) (1/8) (m?)
180 min Winter 117.275 0.675 0.0 0.7 0.7 50.0 0K
240 min Winter 117.306 0.706 0.0 0.7 0.7 52.3 0K
360 min Winter 117.342 0.742 0.0 0.7 0.7 55.0 0K
480 min Winter 117.360 0.760 0.0 0.7 0.7 56.3 0K
600 min Winter 117.366 0.766 0.0 0.7 0.7 56.7 O I
720 min Winter 117.365 0.765 0.0 0.7 0.7 56.7 0K
960 min Winter 117.35% 0.759 0.0 0.7 0.7 56.3 0K
1440 min Winter 117.340 0.740 0.0 0.7 0.7 54.8 0K
2160 min Winter 117.295 0.695 0.0 0.7 0.7 51.5 0K
2880 min Winter 117.251 0.651 0.0 0.7 0.7 48.2 0K
4320 min Winter 117.176 0.576 0.0 0.6 0.6 42.7 0K
5760 min Winter 117.118 0.518 0.0 0.6 0.6 38.4 0K
7200 min Winter 117.072 0.472 0.0 0.6 0.6 35.0 0K
8640 min Winter 117.036 0.436 0.0 0.5 0.5 32.3 0K
10080 min Winter 117.007 0.407 0.0 0.5 0.5 30.1 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mine)
(m?) (m?)
180 min Winter 28.478 0.0 54.0 180
240 min Winter 22.915 0.0 57.9 238
360 min Winter 16.858 0.0 63.8 352
480 min Winter 13.550 0.C 68.1 462
720 min Winter 9.937 0.0 74.1 670
960 min Winter 7.955 0.¢ 77.6 752
1440 min Winter 5.815 0.0 80.8 1066
2160 min Winter 4.260 c.0 97.7 1516
2880 min Winter 3.434 0.0 104.9 1956
4320 min Winter 2.572 0.0 117.5 2808
5760 min Winter 2.121 0.0 129.9 3584
7200 min Winter 1.843 0.0 141.1 4392
8640 min Winter 1.655 0.0 152.0 5184
10080 min Winter 1.519 0.0 162.7 5944
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R G Parkins & Partners Ltd | Page 3

‘Meadowside K37295 | |
Sharp Road Kendal Moorcock Farm |

Cumbria LA9 6NY | Geocellular Crate

‘Date 02/03/2021 'Designed by RH

File K37295-Geocellular Crates (... |Checked by

iXP'Solutions ‘Source Control 2020.1 i

Rainfall Details

Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 2013
Site Location GB 365292 437875 SD 65292 37875

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer) 0.750

Cv (Winter) 0.840

Shortest Storm (mins) 15
Longest Storm (mins) 10080
Climate Change % +40

Time Area Diagram

Total Area (ha) 0.076

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

0 4 0.076
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R G Parkins & Partners Ltd

Meadowgide

Sharp Road Kendal

Cumbria LA9 6NY

K37295
Moorcock Farm
Geocellular Crate

Date 02/03/2021
File K37295-Geocellular Crates (... |Checked by

XP Solutions

Designed by RH

Source Control 2020.1

Model Details

Storage is Online Cover Level (m) 118.000

Cellular Storage Structure

Invert Level (m) 116.600 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m2) Inf. Area (m?)|Depth (m) Area (m?) Inf. Area (m?)

0.000
0.800

Diameter (m)

78.0 78.0 0.801 0.0 107.6
78.0 107.6

Orifice Outflow Control

0.020 Discharge Coefficient 0.600 Invert Level (m) 116.600
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R G PARKINS & PARTNERS LTD |CALCULATION Job No. | K37295|Page 1
Meadowside Job Moorcock Farm Drg no. -|Date 19/01/2021
Shap Road Clitheroe Revision -|Initial JB
KENDAL LA9 6NY : Title Effluent Disposal Checked 0Ss

TREATED EFFLUENT DISPOSAL

Soils are considered unsitable for disposal via infiltration methods

P/ Number of

Dwelling size dwelling dwellings P total
4 bedroom house

Total P 6

Private treatment provided by: PACKAGED TREATMENT PLANT
Effluent disposal to: Discharge to Watercourse

PACKAGED TREATMENT PLANT PLANT SIZING

Flow Ammonia as N

Design P for packaged

treatment plant sizing Vday g

No environmental permit required
packaged treatment plant:  Klargester Biodisc ~ BA

Width Height Depth to inlet IL Depth to outlet IL

mm mm mm mm







