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1.0 Introduction.

The Peel Park Avenue site is u field area close to the Liitle Moor area of Clitheroe and
on the southeastern side of the town. The site is rough grass at present with a spring
and a diich on the western side of the site. New housing is proposed and this report
covers flood risks from ail sources and new druinage.

2.0 Executive summary
The field area for development is floodzone 1 above any local 1 in 1000 year risk

be collected and stored on site to enable the peak outflow rate to be limited to 28.8
Vsec in accord with DEFRA's SC0302 19 guidance document for new surface water
flows from developments. This will improve the current situation of the existing
field generating unlimited runoff flows to the local surface water systems in storms
and this will reduce and lessen runoff flows and downstream flood risk.

New surface water will flow into the western boundary ditch which is part of the
site and foul flows will be pumped to the existing public fou] sewer network . The
site is not at risk from other sources of flood risk and development to housing will
lessen downstream flood risk because of the Ga-site storage as required by DEFRA
guidelines.

3.0 Existing site, flood risk, history, existing drainage mode.

The existing site is a field area of approx 2 hectares to the south of Pee! Park Avenue
and next 1o playing fields. The site has a level range of 97m to 102m AOD with the
lowest level in the northwest comner close to Peel Park Avenue, The general ground
slope is downhill from 102 at the east side to 97 at the west side. The field is drained
by a ditch which is shown on the site survey and which also is marked as having a
spring to the rear of 30 Peel Park Avenue. There is another ditch system to the east of
the site which flows southwards and then underneath the site and then southwards
again and this joins up with the stream from under the AS9 which flows through
Higher Standen to join Meatley Brook which flows through Clitheroe. A Roman road
is marked along the eastern part of the site.

The site itself is floodzone 1 above any local 1 in 1000 year risk levels and the
Environment Agency flood map for planning shows this.

The existing drainage mode of the field is sheet overland flow westwards to the local
ditch. The site is part of an area that drains southwards to eventually flow into the
Ribble. A local nearby small catchment has an area of 0.61km2 and an annual rainfall
depth of 1250mm. DPSBAR the average bedslope is 90.1m /km and BFIHOST is
0.346 indicating on average less absorbent soils. The site itself is part of a similar
larger catchment of area of 6.38km?2.
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The small Clitheroe catchment has a response time of approx 2.1 hours, Peak rainfall
rales are;

1in 2.3 year storm (QBAR)- 17 mm/hr
1 in 30 year storm-38 mm/hr
1 in 100 year storm- 53 mm/hr

4.0 Proposals, new drainage, sustainable drainage.

The proposals are to build 33 bungalows on the site. The new access will be from
Peel Park Avenue. The overall site area is approx 2 ha and the developed area will be
approx 1.75 ha with the Roman Road area on the eastern side being public open

space. Foul drainage will connect to the public foul network and surface water will be
stored on site in accord with current DEFRA guidance and discharged at the QBAR
greenfield runoff rate of 28.8 I/sec to the western boundary ditch system. This limiting
flow rate is shown as a site discharge rate.

An in principle surface water storage volume of 422m3 is shown by the HR
Wallingford spreadsheet printout based on 30% climate change central allowance. In
view of the site ground conditions being less absorbent (see below) this will be
provided in oversize pipes under roads for up to 1 in 30 year volumes and cellular
storage under private areas for volumes from | in 30 year to 1 in 100 year plus
climate change. All house slab levels will be above back of footpath levels.

The BFIHOST catchment average figure of 0.349 indicates less permeable ground for
the catchment. The Cranfield Soilscapes mapping shows Soilscape 17- slowly
permeable seasonally wet acid loamy and clayey soils. This is confirmed by the Geo-
Environmental investigation report of August 2017 by Robert E Fry and Associates of
Wigan. 12 trial pits were dug and the site is generally clay with no scope for soakage
and sustainable drainage soakaway techniques. Trial pit logs are attached, and
percolation tests were not carried out as the impermeable clay conditions applied to
all the trial holes and therefore all of the site. However where feasible house driveway
runoff will be collected in channel drains at the back of footpath and will then soak
into planted beds either side of the back of footpath boundary, and all houses will be
provided with water buits,

5.0 Strategic Flood Risk Assessments

The Lead Local Flood Authority is Lancashire < and the 2014-2017 report
'‘Lancashire & Blackpool Local Fiood Risk Management Strategy' lists surface water
management and sustainable drainage as requirements for developments, In general
terms the site is not in a 'Critical Drainage Area' -CDA -and there is no requirement to
restrict flows further than as required by SC030219 which is the DEFRA guideline
document for managing new surface water runoff from developments,
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6.0 The effect of DEFRA surface water guidelines in SC030219

The basis of the former SR 744 superseded by SC030219 is to restrict new surface
water runoff rates from new developments to prevent an increase in flood risk to
anyone or anything downstream, The DEFRA Buidelines ensure that new surface
water runoff is collected inside the site and stored and released at a specified low flow
rate so that new developments lessen flood risk.

Greenfield sites which are developed for buildings or houses or new hard drained
areas have to follow DEFRA guidelines and store the new surface water runoff and
release it at a low I in 2.3 year existing greenfield runoff rate (QBAR) 1o the local
SEWers watercourses or rivers. The 2 hectare existing area as it stands (rough grass
42% runoff- SPRHOST) will at present produce an approx peak runoff rate during 2.1
hour length small local catchment storms as follows:-

1in 2.3 year storm - peak rainfall rate 17mm/hr- 39 i/sec

I in 30 year storm -38mm/hr- 88 I/sec

I in 100 year storm -53mmy/hr- 135 Vsec

tin 100 year + climate change 20% central rain intensity allowance- 63.6 mm/hr-
162 I/sec

The above calculations are approx to simulate an overhead storm and use the peak
rainfall rates from the ReFSR/FEH spreadsheet routine.

When development is complete and ali the surface water storage is constructed plus
the limiting flow controller on the site surface water outlet is installed the maximum
new peak surface water flow rates & ihe local stream system from the development

area will be as follows

1in 2.3 year storm 28.8 i/sec

1 in 30 year storm 28.8 l/sec

1 in 100 year storm 28.8 I/sec

! in 100 year + climate change 28.8 I/sec

This is an improvement on existing present day unlimited greenfield flow rates aid
will lessen downstream flood risk because the existing field will no longer discharge
unlimited flow rates to the local stream systenn.

7.0 National Planning Policy Framework and Technical Guidance and EA
mapping.

The proposed new housing is classed as *more vulnerable” in Table 2 and is
"appropriate’ in floodzone 1 as per Table 3. There is no need for the exception test, or
the sequential test.

Types of flooding that could affect the site are:-
1. River- the site is floodzone 1 above any local 1 in 1000 year risk levels
2. Sea- no tidal influence
3. Land- undrained land slopes towards the eastern site boundary and any runoff
will flow into the stream adjacent to the site.
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4, Groundwater- there is 5 spring shown on the OS maps and the sewer records
and this will be investigated. It is at the lower side of the site and discharges
into the existing ditch and may be a spring that only occurs at certain times of
the year.

3. Sewers- there are no local internet reports of sewer surcharge.

6. Reservoirs canals- none nearby.

Environment Agency mapping is as follows:-

Flood map for Planning- the siie is {loodzone 1

Risk of flooding from rivers and sea- this shows the effect of any flood defences.
Flood warning- this is not applicable 1o {he siie.

Groundwater- tie site is not in a groundwater protection zone.

Risk of flooding from reservoirs- this shows reservoir risk- all utility company
reservoirs are maintained to a 1 in 10,000 year risk standard under the Reservoirs
legislation and this is a very rare and unlikely risk.

Risk of flooding from surface water- this mapping shows surface water flood risk.
Pluvial mapping is the subject of a separate EA paper made public in November 2013
and is useful in locating possible ground low points and depressions. We quote-* the
conveyance effect of ordinary watercourses or drainage channels is not explicitly
modelled’- so whilst the EA mapping shows pathways and confirms the stream paths
the mapping generally takes little account of any existing drainage and in practice
there is a very low risk. The mapping is based on Jflow software and the EA May
2013 notes -National Scale Surface Water Flood Mapping Methodology'- state that
the method does not take account of existing drainage systems except by subtracting
an average rain depth from storm profiles,

Existing land to the east of the site slopes towards it and existing grassland runoff
collects in the local ditch/ stream system at the eastern and southern boundaries. Jflow
mapping is of use here as it shows no risk or spills onto the site under either I in 30
year, 1 in 100 vear, or 1 in 1000 year simulated design storms.

8.0 Attachments

This report is a copyright email report and can be transmitted in an email series of
altachmients or it can be transmitted by dropbox or "we transfer’ with joined up pdf's.

Attachments.
Location plans A4
0S8 plans A3

Site survey A3
Sewer records A3
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Cranfield soils daia A3

Proposals A3

REFA report extracts and trial pit logs A4

Flood Estimation Handbook CD3 data etc for local catchments A4
HR Wallingford limiting runoff report A4

Environment Agency flood risk mapping A4

Lancashire CC LFRMS extracts

Should you need further data such as survey drawings please email

ﬂoodriskenginee;@gmail.com

Email files
171207fra02
171207antach1-A4d
171207attach2-A4
171207attach3-A3
171207attach4-A3

B2030 Pecl Park Avenue FRA 7 712117

mel Version (2






Strectmap.co.uk- printer friendly page Page 1 of 1

ien| Ten g fﬁ;};i&w:;q’ﬁ P
= SEETH S
1ge| AN Stariden
){:’i !E [ .

Y

P % %, - ‘l\ 4 o "..‘
‘ 3 3 )
& " { ;
: & | LR e . S i $ '
b : r;-l‘ »_-'——"’__;P—y - \‘\\_ a. ; ;
Hnad, i s il P, \
- i £ = - S ek 42w

A [P — By S o r:f'ﬁ...

All Technology € Copyright: Strectmap.co.uk/Strecunsp EL 1.id 2016
This site includes mapping daw ficenced from Open Street Map, Ordnance Survey
Bartholomew.

g i -
7 LB
f’% A
& { Landscagé]

. 3
[ Print

http://www.streetmap.co.uk/prf.sri?x=3 75275&y=440771&2z=115&sv=375275.44077... 24/07/20] 7



Page 1 of 1

Streetmap.co.uk- printer friendly page

Pav Cricket
Ground

Moor

W\ﬁh
Y
Fi
s b < ot
All Technology © Copyright: Streetmap.co.uk/Streetmap EU Lid 2016 CLandscal_: g:)
This site includes mapping data licenced from Open Street Map, Ordnance Survey & C pPomt )

Bartholomew,

http:/iwww.streetmap.co.uk/pri.srf?x=375275&y=440771&z=11 5&sv=375275.44077... 24/07/2017



CONSULTING ENGINEERS

CIVIL » STRUCTURAL
GEOTECHNICAL + ENVIRONMENTAL

PROPOSED RESIDENTIAL DE VELOPMENT
PEEL PARK AVENUE,
CLITHEROE
FOR
APPLETHWAITE HOMES

AUGUST 2017

GEO-ENVIRONMENTAL INVESTIGATION REPORT

17110/GEIR
ROBERTE FRY & ASSOCIATES LTD, - :
45, Bridgeman Temace \A/C) -
Wigan, WNY 17T
consultant
Telophone: 01942 838020 www.smasitd.com
Fax: 01842 230818

Email: mallrefs.co.uk SS I P
Company Registration No. 2436977



ETS B S Bl
AT 3 B

Peel Park Avenue, Clitherce Applethwaite Homes

EXECUTIVE SUMMARY

The site is roughly square in shape and extends to an area of approximately 1.93

Site o hectares. It is focaled upon tha seuthern side of Peel Park Avenue within the
town of Clitheroe, Lanceshire.
NGR SD 74803 40989
 Site History The sife has remained as agricuftural fand throughout ifs history. The sile
contalns a Roman Road within the eastem end of the sito with a 6m easement.
The invastigations have extended (o
e Walkover survey
Investigations s Desk study

+  Extensive Inlrusive investigations by tiaf pit technigues.
»  Geolechnical & chemical analyses of soil sampies

The investigafion has identiied (opsoil over the whole site area extending (o
depths between 0 — 0.4m bgl. The undedying superficlal deposits comprise of
firm to stiff sandy gravelly clays which have been proven to a maximum depth of
Ground Conditions 2.5m bgl. Within positions TPOS — TPOE a vary clayey gravelly fine to coarse

sand has been identified at dapths between 0.6 — 1.4m byl Bedrock comprising
of weak fine grained fimestone has been identiffed within position TPO1 at deplhs
between 1.7 - 1.9m byl

Groundwalsr ingress has been identified within alf positions at depths belwean 0.

Groundwaler 8- 1.7m bgl which is considered to rapresent perched weler within the supencial
. .o and bedrock depasits, :
) This investigation has not identified the presence of any elaveled concenirations
Environmental of contaminanis and the lopsoil matenal is considared suilable for reuse within
the sits.

Trees The walkover survey has identified treas within alf the site boundaries and a full
- srborictiturist report should be eonducted.

Based upon the results of this ground Investigation strip foundstions may be
formed within the natural strala. The natural clay stratum Is considered o offer &
safe beanng capaciy in the order of 100kN/nt* at a minimum depth of 1.0mbgl.
The granular sand deposits within positions TPOS5 - TP0S are considerad to offer
Foundations & reduced safo bearng capaciy of 75kNm?® at a minimum depth of 0.6m bgl.
The natural clay stratum is considered to have a low volume change polentisl in
accordence with NHBC chapler 4.2 The bedrock within iocality of TPO1 is
| considered fo offsr a safe bearing capacity in the order of 300kN/m? at a
minimum depth of 1.7m bgl, If faundations extend to bedrock then alf foundations
should extend to bedrock fo avoid differentisl selfiement. ;
T is recommended thet suspended ground ffoor conslruction be adopted for all
properties located within this site. These floors may be of 8 pre cast concrele
beam and block arrangement or of a suitably designed cast Insitu reinforced
Slabs concrete. in those areas where lree root effects are important it is recommended
that & pre cast concrete beam and block type floor is utilisad to allow for ihe
provision of & sultable air vold below the ground floor constiuction.

- suDS If is considored that the site Is nof capable of adopling a soakaways system of
surface water disposal and will need o connect to existing drainage sewers.
Remediation Thera Is no requirement for remediel works and the topsoil found on site is
suitable for reuse.

This brief summary should not be assumed to represent a complete account of
all the pofential geo-environmental issues that may exist at the sife. As such
is strongly recommended that the report be read in its entirety.
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Peel Park Avenue, Ciitherce Applethwaite Homes

3.1% Background Soif Chemistry

3.71.1 The Geo-Insight report includes an estimated geometric mean soil concentration of
various elements. Assessment of this information suggests that all determinands listed
are al concentrations below the current tier 1 assessment criteria in refation to human
health. Therefore the underlying natural strata arle not considered to contain naturally
occurring contaminants,

3.12  Site History
3.12.1 Table 1 - Review of Historical Maps

Date Site Adjacent Land

The site comprises of open fislds with
a field boundary located centrally
within the site. A roman road is shown
1848 fo enter the site in the north east
corner and continues towards the
south boundary where it confinues

Majority of the surrounding land comprises of further
agricultural fislds,

oulside the site.
An access roed is shown adjacent fo the northem
P comar of the sile which trends in a northerly direction
1912 The s’? ol n;w f;’%‘;" fo be one | o verds residential properly called Goose Buds.
piece of agncuiturs! lend. Residential development hes taken place in excess of

250m to the wesl.

A spring is shown lo be adjacent io the northemn comer
1932 No significant changes. of the site and ellotment gardens are now shown to be

present 180m to the west.

Significant residential developmant has taken place to
the north west and north east alang Peel Park Avenue
and Claremont Avenue. The track from Goose Buds no
longer extends down towards the development site.
Further residential development hes taken place fo the

1964 No significant changes,

1986 Ne significant changes, north end a playing fisld is localed immediately
adjacent to the weslern boundary of the site.
1993 - 1995 | No significent changes. No significant changes.
2010 - 2014 _| No significant chenges. No significant changes.

3.12.2 Careful appraisal of the historical maps has identified that the site has remained in
agricultural usage throughout its whole history and has contained roman road within
the eastern area of the site. A review of the Surrounding land has identified significant
residential development fo the north along Clitheroe Avenue and Peel Park Avenve,
Historical mapping has not illustrated the presence of overhead electricity lines within
the centrai area of the site which we have identified during the site walkover which may
indicate that they are relatively modermn ir age. A review of the historical OS mé&ps has
not identified any significant features that may pose a potential source of contamination
to the site.

3.13 Anticipated Ground Conditlons

3.13.1 Based upon the information obtained during the initiz! desk study phase, the
anticipated ground conditions are expected to comprise of strata as detailed in table 2
below.

Report No. 17110/GEIR REFA Consulting Engineers



Peel Park Avenue, Clitheroe

Appiethwaite Homes

53

54

5.5

5.6

Due to the high percentage of graveis, cobbles and boulders within this unit it has not
been possible to carry out hand shear vane festing within this unit however visual
inspection of this unit has confirmed that it is considered suitable of offering a safe
bearing capacity in the order of T00kN/m?,
5.2.3 Within position TP05 and TPO6 a dark brown very clay gravely fine to coarse sand has
been identified at depths found between 0.6 — 1.4m bgl. The assessment of the
granular strata indicates that it is capable of offering a reduced safe bearing capacity of
75kN/m? &t & minimum depth of 0.6m bgl.

Bedrock

5.3.1  Within position TPO1 where the bedrock has been identified at depths between 1.7 —
1.9m comprising of dark grey limestone recovered as medium to coarse cobbles and
boulders. The weathered bedrock is considered to offer a safe bearing capacity in
excess of 300kN/mP.

Groundwater

5.4.1 Groundwater ingress was identified in ail the investigation locations at depths varying
between 0.8 — 1.7m bgl. These ground water strikes are considered to represent
perched water within the superficial deposit and bedrock

$.4.2 The natural strata within this site compnises of cohesive impermeable clays and it is

considered that during periods of inciement weather perched water may become

present within excavations with the cohesive materials. If localised temporary flooding
does occur then standing water may be removed by simple sump pumping operations.

Excavations

8.5.1 The natural strata across the site comprises mainly of firm o stiff cohesive clay
deposits and during the investigation works no instability of the trial pits were noted
therefore the natural clay strata within this site is considered capable of remaining
open for significant periods of time. Within locations TP5 and TP8, afthough no
collapses were noted within the granular sand strata, it is considered that this sand
strata may not be capable of remaining open for significant periods of time.

85.2 It is essential that personne! should not be allowed fo approach or enter any

excavation made upon this site unless appropriate precautions have been adopted to

ensure that hazardous side instability has been prevented. This is particularly
important in relation to foundation and drainage construction where personnel may be
specifically required to enter deeper excavations for essential construction purposes.

Reference should be made to H.S.E. publication HSG 150 for guidance.

Contamination

5.6.1 The inlrusive investigations have identified topsoil deposits overlying natural clay
deposits, no signs of visual or olfactory evidence have been identified within the topsoil
or natural strata. The topsoil material on site represents material capable of reuse
within the garden landscaped areas of the proposed developments and therefore
samples have been obfained of the topsoil material to determine its suitability for reuse
within the proposed residential development.

Report No. 17110/GEIR
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Peel Park Avenue, Clitheroe Applethwaite Homes

9.3

9.4

9.5

10.0
10.1

10.2

710.3

Within positions TP5 and TP6 a dark brown clayey sand has been identified at cieptins
between 0.6 — 1.4m bgi, it is considered that this sand material is capable of offering a
reduced safe bearing capacity in the order of 75kN/m?”.

9.2.3 The development of the site in close proximity to the existing boundary hedgerows and
rees which will require suitable foundation precautions in accordance with NHBC
Handbook Chapter 4.2. The depth of foundation required will depend upon the
relationship of the tree type and its distance from the proposed structure. The clay
material within the site has been identified to have a fow volume change potential and
based upon this information it is possible that foundations may need locally to extend
fo depths up to 2.5m or so below existing ground level. A Ffui appraisal of the
foundation requirements and precautions should be undertaken by the foundation
engineer in conjuniction with the detailed arboriculturists report,

Ground Floor Construction

8.3.1 It is recommended that suspended ground floor construction be adopted for ail
properties located within this site. These floors ma y be of a pre cast concrete bsam
and block arrangement or of a suitably designed cast insitu reinforced concrete. in
those areas where tree root effects are imporiant it is recommended that a pre cast
concrete beam and block type floor is utilised to allow for the provision of a suitable air
void and heave precautions below the ground floor construction.

SUDS

9.4.7 Assessment of the ground conditions present within this site in terms of sustainable
urban drainage confirms that the superficial deposits throughout the site comprise of
impermeable cohesive clay and it is considered that the site will not be capable of a
soakaway system of surface water disposal and drainage will have to connect i
existing sewers.

Further Work

8.5.1 i any unusual or suspicious strata or ground conditions are encountered during the
Subsequent site stripping preparation work, it will be necessary for these areas to be
bought to the attention of the appropriate authorities so that all necessary inspection,
sampling and testing may be undertaken to determine whether these materials present
a hazard to human health. It is incumbent upon the site contractors to advise a
responsible authority of any unusual findings within the site which may then be further

2

imsesticaied.

NOTES

All reports are for advisory purposes only and all design decisions are the ultimate
rasponsibility of others.,

Unless stated otherwise the investigation has been undertaken in general accordance with the
recommendations given in BS 5930 : 1999 "A Code of Praclice for site Investigations” and the
laboratory testing has been carried out in accordance with BS 1377 : 1990 "Methods of Test
for Civil Engineering Purposes”,

Soif and rock descriptions are generally based on t:ic scales of strength and relative density
within BS 5930 although it should be noted that in certain circumstances descriptions are
based on site records or a qualitative assessment without the benefit of in-situ or laboratory
test resulfs.

Report No. 17110/GEIR REFA Consulting Engineers
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REFA Trial Pit Log TPO2
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Firm to st brawn slightly sandy slightly gravelly CLAY
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|stability:

Damp strata at 1.2m

Pil stable




Trialpit No

REFA Trial Pit Log TPO4

Sheet 1 of 1

Project - Project No. Co-ords; - Date
Name: Pes! Park Avenue, Ciitheroe 17110 Level: - 1610712017

qLocation: Pee! Park Avenue, Clitheroe gﬁ';?’"‘i""s U Py
a :
Client:  Applethwaite Homes '?‘,'_*5";" = Lﬂgged

Samples and In Situ Testing Depth | Level
Depth | Type Results (m) | (m}

Legend’ Stratum Dascription

Water
Strike

Grass over TOPSOIL: Dark Brown clayey fine to medium
o] sand with rootlets.

0.20 Es

0.30 o] Fim To oUf biown sightly sandy Sightly gravally LAY
_':—-. —~1 witha medium cobble and boulder content of limestona.
3 Graval is fine to coarse subangular le subrounded of
w2 - limesions

of

i
1

HvP=80

1
1

i ;.!'t".'_ir i
|

T.F
f
NENENENEN

iy
1.i

HVP=g2

_f-
N P
f’z.L."

h ol b FeF
L

|
{

i
Y|

i
i

1

. 1.60 *_:._‘: St dark grey vary gravelly CLAY, Gravel is fne I&
2.00 a i ey we subangular to rounded of limestons (Weatherad 2
5 rock)

250 RN RERRRREEEL Rt e

Remarks: Damp strata at 1.3

Stability: Pit stable




Trialplt No
Trial Pit Log P05
Srieet 7 of 4
Project : : e r—— Project No. Co-ords: Caia
Feel Park Avenue, Clithen
Naire: R . 17110 Level [ 1800772017
Jlocation:  Pesl Park Avenue, Clitherse Eig‘.temians 26 : " sz;e
LLIETN ' IK
. , 2t = :
Clientr  Applethwaile Homes Tgo i B [ | Lﬁ%&d
{0 Sampies and In Situ Testing ;
% % Dipm Leye! Stratum Description
Zini  Depih - | iype Results (my j um)
" Grass over TOPSOIL. Dark brown clayey fine 10 medium ]
2.10 c3 sand with rootiets. :
G20 Dark brawn gravelly very clayey fine to coarse SAND. ]
Gravel is fine to coarse subangular to rounded of ]
mudstone, -
1
=z 1.30 - S k
Stiff dark brown slightly sandy gravelly CLAY with high »
HVP=74 cobble and boulder content of limestone, (Weathered =
1.50 D badrock) .
=0 G Al ik Erd Wb Toam- """ AL 2 -
ol 366 m .
]
e
]
b
2
“
3
. §
iRemarks; Damp strata between 0.6 - 1.3m
Stability: Pit stable




Trialpil No

B U A iy

REFA Trial Pit Log TPOg
e Sheet 1 of 1
Project . Project No. Co-ords: - Date
P :
Neme: Peel Park Avance, Clitherce 17110 Level 19/0712017
Location: Pesf Park Avenue, Clitheroe g:;':mnsnons = sf;::
D i :
Client:  Applethwaile Homes N N ored
= Samples and In Situ Testin
B2 P g Depth | Level |, oo Stratum Description
S@| Dspth | Type Results (m} | {m)
T \3"] Graas over TOPSOIL: Dark brown clayey fine to medium E
] sand with rootiots, b
0.20 E5 .
0.30 = "Firin st brown sandy CLAY .
- — — 'h-“_ Dartk brown gravelly very ciayoy ing 10 coarse SAND. ]
ol Gravel is fine to coarse subangular to rounded of 3
1.00 D mudstone, H -
140 Sl dark brown sughly sandy gravely CLAY wilh Figh N
cobbla and boulder content of limesione. (Weathered 7
bedrock) 3
7 o]
2.50 ;1_;.-‘-_‘ ________________________ _:

)

r -9
Illllllldllllllrllll

o

Stability: Pit stable

JRemerks: Damp strata between 0.8 -1.4m
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REFAZL Trial Pit Log TRET

Shael i of 1
Froject Projest No, Co.ngs. - Dale

il Pael Park Auenue, Clithane
N 17110 Level; TEHIZGLT

¥

Location:  Peel Perk Avenue, Olithercs ?}2‘;‘5“3&@% £ ! seaie
. . E 125
7.1 . Depth = Lopged

rChem. Appiefhwalie Homes 510 ] iy s

— L

Sunplze and In S Teallng Gepth | Level
Depth Type Resuiis () {m}

atar

i

Legand Stratum Description

Lig
Sinke

Grass ovar TOPSGIL: Dark brown clayay fine fo modium
sand with reotiots.

.30 ES S
E 0.40 i =
~— =] Firm brown sandy GLAY

IRRRAE
t o1 i
!ill
1L

]
v
3

M i;
LI

0.80

Firm to stil dark brown siighly sandy gravelly GLAY with
high cobble and boulder content of imestona, 1
{Weathered bodrock)
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34
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210
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{Remarks: Groundwater ingress at 1.4m with a slow flow

Stabifty,.  Pit stable




REFA
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1

Trial Pit Log

Project
hiame;

Peel Park Avenue, Clitherge

Project No.
150450

Co-ords: -
Level

Trialpit No

TPOB

Sheet 1 of 1

Date
191072017

lLoca!iun: Peel Park Avenue, Clitheroe

Dimensions
{m):

Client:

Applethwaite Homes

Depth
210

2.7

e
=}

Scale
1:25
Logged
MD

Samples and In Situ Testing

Waler
Sirike

Depth Type

Resuits

Depth | Level
(m) {m)

Stratum Description

200 el

HvP=55

HVP=77

[Pl

0.80

2.10

Grass over TOPSOIL: Dark brown dayay fing to medium
sand with rootlats,

—~{ Fim Blown sandy CLAY
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Firm 10 stiff dark brown shg
high cebble and boulder
(Weathered bedrock)

hily sandy graveily CLAY with
conteni of limestone.
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|tabiity:

Rermarks:

Pit stable

Groundwater ingress at 0.8m with a slow flow




Trialpit No

Trial Pit Log TPe

Projest . . Froject o Co-ordsr - Date
' Petl Paik Avenus, Clitharoe
[Nave: 171490 Level: 110712017

le;atmn: Peal Fark Avenue, Clitharoe (E:;r):.sensiom 2.8 %g:
- T
Depih & | Lopged

220 T MDD

Chignt: Agpathvaie Homes

Samples and In Situ Testing De: th'”" »
I Leval and 0 .
Depin Type Resulis {m} (m) ge Stratum Descriplion

Waler
Strike

ey Grass over TOPSOIL: Uark brown ciayey fing 1o madium
@xfg\\ sand wilh rootets,
020 e A Firm 1o s brown sandy CLAY

010 ES

|
1

HvP=74 1.10

il
i

Firm dark brown siightly sandy gravelly CLAY with high
cobble I‘a)nd boulder content of limestona. (Weathered
bedrock

T
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i
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1.50 i®
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{Remarks:  Groundwater ingress at 1.0m with a slow flow

Stability: Fit stable




Trialpit Mo

with high cobble and boulder content of limestone,
badrock}

[REFAZ<= Trial Pit Log TP10
Sheet 1 of 1

Project e A Cit Project No. Co-ords; Date
[Name:  Peel Park Avenue, Ciitheroe 17110 Levet - 1910712017
Location: Pesl Park Avenue, Clitheroe %Tensions 2 s:;’;

. . Depth S Loéged
Client; Appiethwaite Homes 1.40 MD
= Samples and In Situ Testing
89 Depth | Level || ond Stratum Description
2=l Deptr Type Results (m) o M

Grass over TOPSOIL: Dark brown clayey fine to radium
: :’ sand with roollels,
0.20 - Firm to ot brown sandy CLAY
- ! 0.80 _::-:* Firm 1o a1H dark brown siightly sandy gravelly LAY
HVP=g8 ey

I

] .
I!Illll‘!ll'llllIlllIlllllllllillllllllll

[

o

lllllll!lllllll!I‘I!!IIIllllil]]lll_llllllllllllllillllllIIII

o

Isteblit: Pit stable

Remarks: Groundwater ingress at 0.9m with a slow fiow

L!




Trialpit No

Stability:

Pit stable

e Trial Pit Log P11
. Sheet 1of 1
Project " . Project No. ' Co-orde: - Date
LGl
Name: _Peel Park Avenue, Giltheroe 17410 Level: s 190722017
Location:  Peel Park Avenue, Clitheroa ?ni‘r;'.tensmns 26 S;c;;e
- } Depth SI Logged
Client; Applethwaite Homes 170 L MD
- Samples and In Situ Test
52 e _ = Depth | Level Straturn Description
25| Depth | Type Restlts m) | (m)
Gress avar TGRGWIL: Dark Brown Siavey s 10 moediim i
0,90 % sand with reollate. ]
! 0.20 Eirm 10 %on Brown SAncy DLy 3
D4 040 = - - — =
irm greyish brown gravelly CLAY with a high cobble and E
boulder content. Gravel i¢ fine to coarse angular to ]
.00 [+ subrounded of limestona. 1 -
HVP=64 ]
N
MViP=58 .E
160 .
""""""""""" Eiaiptel S T T T e ]
2
| E
4
l ]
]
]
5
Remarks: Groundwater ingress at 0.8m with slow flow. Boulder obstruction at 1.7m and bial pit terminated.




Trialpit No

REFASS Trial Pit Log P12
For: Sheet 1 of 1
Project . Project No. Co-ords: - Date
, Cf
Neme;  Peel Park Avenue, Clitheroe 17110 Level: 19/0712017
Localion:  Peel Park Avenue, Clitheroe %Tensmns 27 81‘_’;'5'
: o -
D -
Client: Applethwaite Homes fgg‘ = Lolaged
P Samples and In Situ Testin
&g 2 i Depin | Lavel Stratum Description
27| Depth | Type Resulis m | (m) .
Grass over TOPSOIL: Dark brown clayey fine to meditm -
0.10 ES sand with rootiats, i
a0 Fim to st Brovwn sandy CLAY J
o8 3 Firth greyiah brawn gravelly CLAY wilh 8 igh GoBbR s ’
! ~] boulder contant. Gravel is fine ts coarse angulsr 1o 5
h 4 v} submoundad of limestong, 1 —
S E
1.50 D T ]
1.80 S T BRI AR T e
2
E
3
3
el
]
4
;]
;
5 —]
Remarks: Groundwater ingress at 1.0m with a slow flow, Boulder obstruction at 1.8m and trial pit ferminated,
Stability: Pit stable
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Revitalised FSR/FEH rainfall runoff method
Usar name mikel Catchment name
Company name mia Catchrient easting
Project neme clitheroe small Catchment northing
Coichment area
K211 RS PR VRS T R LYo
Diasign raniak parameters Loss model parametars
Return perled {yr} 23 Cinax (VM) 246
Duration ¢hry 21 C;., foniem) 136
Timestog ) 0.1 o fagtar 1
Season Wintar
XgE HNe o ¥ATIGES
FEH DOF rainfeli {mm) 8y Peak rainfall {mmj
Design rainkall {mm} 137 Peak flow (m*fs)
Results
Serles Rainfall] Netrainfall | Direct munoff | Basefiow | Tolalflow
Unit T mm (L] mis s
C 1 1 0 .0 [
2 0! .0 ;
3 2 1 [ of 1
3 2 I 0.0/ X
Y X 2 [} 1) 3
5 E] 1]} 00 0.1
7 A .031 0.0 0.1
C 5 0, 0, 3
7 ! 0.0 0.
5 8 00 03]
% a I 0 02|
d 5| 2 0.4 %]
i E[ [} ’4 1 3
13 09 5 E [ 3
4 0.7 X E .1| 04
3 0z ] Y k; 05
8 & ¥ K 0.1 D.&
11 3 ] .5 1] I3
2 ] 0.6, 0
2 ! 06 7
.1 , ¥ ki
¥ I 7 7
0 0.0 7 1 8
3 .0/ [T] Xi R ¥i
3.4 0| 1] 05 4 7
i 0 0 8] [ ¥i
] 0 X ¥
0 0] 5 18,
0 0 5 08
0 [ [ 1 [
0.0/ 4 Y
3. I 0] 4 [} [
2 0] .0 4 04|
.3 I '] .3 0.4
4 .0 (%] DA
3.5 1] 3 .4
[ ‘ [ ] 0.3
37 %‘n’l 0 F (K
3, 00 [ 2 I K]
3 0 F] X 3
40 X . 0. ¥
§ | Is) 0. )
[¥ X [} A .2
&3 1] X X ;
& 4 [X
‘ : 3 3§ ‘
I [(] 00 1
4. [ 0 00 1 1
4 [ __* 1
[ [ I ] . X
00 .0 X [ [
X 0 0. O 0.1
. .0 0.0 .01 .
! 30 Y] g X K
54 C.0 7] 0| 1 K
EY q %I [ 01 0.
Totsi {mm 1.7 [X 2,4! 'ME
Model run with ReFH o vesson 1.4.0005
Caighmant
Tatchine SasenoY s importeds fam e
Tatechmsnt dascnpion K = Saarmsmmi oo
Catchimery daerminy e axported fmm 1 ROMW vistsion 3
Catshment dascrotor Sl exiorted o 23.Au0-2017 1403
BFHOST valos of 0345 used
PROPNET valua 0t 0 8 yaed
SAAR valoe of 1250 usod
OPLBAR valua of 1 45 ussd
DPSBAR value of 90.1 used
URBEXT vaius of § uted
€ vahue of -0 02551 used
D1 vajye of § 40206 usad

Daledime modelled  23-Aug-2017 1507
375500 Varsion 1.4
441100
081
Routing mode! parameters Basefiow madel paramaters
Tp (1) 0.97 BL (hr} 219
Up 0.85 BR 28%
U e BF, {m'is) 2
14
08
Graph
fef Madal Outprt:
1.8 oa
16 07
1s aE
T i -
£ -
8
E 08 ;03
o4 02
n2 01
] ]
¢ 1 a 4 5
Time (i)

Fetianla)  snsemmioipfigw s & & Degdd ol

Pape tol2




Revitalised FSR/FEH rainfall runoff method

Uger neme kel Catchment name DateAtline medelied 23-Aug-2017 8.0
Company name mia Galchmant easting 78500 Varslon 1
Project name clitheroe small Catehrment nerihing 451100
Catchmant arsa o0&t
Daspn raafal psrameaters Loss model peremeters Routing modd paramaters Basafiow model prramgters
Return pariod {yr) 30 Cinax {mm) 245 T, (i) G.97 BL {hr}) 219
Duration thr) 21 C.: (mm) 183 U, .65 BR LY
Timestep (hr) o o factor 0.91 LA 0.8 BF, (ms)
S¢ason Winter
FEH DDF rainfait mm) 418 Feak rainfall (mm) 33
Desipn rainfall {mm) 0.5 Puak flow (m’s) 1.6
Resulta Gragh
Serles Ralfull] Neiralnfan | Direct rapom Basefiow | Total Now .
Unn mm mm mwh ] mh ReFli Mods! Outpui:
3 .2 '] 0 4
1 4] 2 0] 00
2 [ 3 .0 [} . a5
03 7 all- oo ] [
.4 [T 5 0 [1] 3
[: F) 8] 0 0.0 X1 -
3 B ‘ 0 i E 25
[ [ i 0] 1l &
[ 4 [ 2 2
K] B F Q 2 §
[] F H .0] 03] & 1.5
33 3[ 00 04] &
i 6 1 3 1
] [ € 1 08]
[ 5 7 1 Y] 06
i 12 [] 0.1 1]
I [] [ ] (%) 4 o
1 ki | 4l X 0.1 ] [
I 3 3 3 ['X] 3
r ’E‘, : 1:. _‘; ABvat MEROU  ———loiton = - e Ouaornon Busation
L [} I 5 1 [}
0, 0 3 1 8
0 0 ] []
4 I —%1 5
.0 0.0 ! 5
[ [ E 4
I 0.0 ‘5‘_ 2 1.3
8 ] ol 11 1 12
I 40 [ 10 X! )
7] 0 [T 1 .
0] ()] ) D
.0 0] [ X [
E [ 7 7 1 6
& [( 0 1] 1} 0.8
g 0.0 0 0.8 2| .7
0. [1] 5 2 7
0, 5 2] [
] ! C4 2| (3
§ D) 3] vF] [
r 3 02 05
d. [ 1 3| 2| 0.4
4 ] [7] 2 2| 04
£ 7 [ ) I 03
54 .0 1] ! 03] 03
) 0 0 3 2] 03]
4 0 0.0 .1 2 2
o, 0, 0 0 0 2 02|
£ ] D aa ¥
‘ D 30, 00 2 02
0.0 Q 00) . 02
] ‘ 0.0 2 2
0 00 02 [H
[ 0] 00, 07| 0.7
4 [ Y 0] 02 ['¥]
E 0 X ] 3 2
Total {mm 30.8 17.2 [1X] ET) 9
Mool run with ReFi i varsion 1 4 0005
Catchment
Catchment desengters vnponed from fie
Caichmen desenpior fiug = ‘ehinencsmail cav'
Calchrient deeniptor i xponted from CD ROM version 3
Catchines desanpior tia Sxponed on 2TAUR-2017 14 03
BFIHOST vatow of 0 348 ugeg
PROPWET value of 08 usaq
SAAR vakua of 1250 used
DPLEAR vahon of 1 45 usad
DFSBAR vishug of B 1 ysact
URBEXT valua 6f 0 uesd
C visug o -0 02551 ysag

e

Papaiol2




Revitalised FSR/FEH rainfall runoff method

User name kel Catchment nome Dateflime modalicd 23:Aug-2017 1508
Company rame i Catchment ¢asting 3PEEGE Veision 14
Project name clitheroe small Catchment norbing 441100
Catehment eres 0.61
SHtundry o aede! e
Doasign ranfali paramaters Loss madel parameines Routing modal pareniaters Basefiow model pacametns
Relurn period () 100 Connz (mumm) 246 Ty {hn) 0.97 BL {hr) FERY
Ouration {hr} 24 € (mm} 136 (18 0.65 BR Q.92
Timaostep (ur) 0.1 w factor 0.83 U, 0.8 BF, (m'/s) )
Seas0n WWinter
SUITPAL A pasadl
FEH DOF rainfall [om) 58.5 Peak ralnfali {mm) 5.2
Design ralnfall {mm) 454 Peak flow {m*s) a4
Rasulis . Graph
Earles Design Rainfalll MNat reinfall | Direct runclt | Bassfiow | Toisl flaw
3 0.4 .2 [iX ] . &
. I3 k] 1 .0
F ki ¥ 1) 0| ] g
1.0 B [] [1] g
'?l_ 6 uo[ i ]
EA 3 00 0. X1 .
z 1 0 3 E*
[} & 1 D.0) z] E
38 B 62 0 03] =3
48 4 .2 L0 ¥ "3
3 i 03 [} 4 @
I [ 5] X2
F B af ¥
E ; K, 8 69 ]
X E] 1L 1]
a ¥ 2 A T R
.3 & 4 Fi 1] .
180 6 K} [} [ i 2 3 o -
0.7 05| 7 8 Time {hr}
1‘: ; : : ? | e Rastm Nmugn --?—"-Twm = on Dewclimoll o Pagfine
I ) 0 X! X .
¥ 6] 0| ] 21
E g.ol [ 30 X1
A £20 [1] 1.9 X hi
3] 20 8] ;. 2Dl
X 0.0} Fi L k]
O [}] L] F 8
I [i] 15 12 ¥i
F 0.0 ad .4 K]
0.0 00 3 ¥] 14
0.0 00 2 Fi 3
¥ 0 D 0} 11 ¥ 12
K [1] ‘DI 2| R
[ 0o [ K] 2] . K]
LT 0.0 00 [T) 2 0
3 0.0 00 67 2 .94
a7 0.0 I 08 2 8|
3 00 0.0 0.8 0. 08
3. 5.0 0.0 H ] 0.7
[ LO 00 4 L2 08
% 00 00 4 ¥ [T}
4 0.0 oo 3! D2 05
& 3 [1]+] 1 0.2] ¥ [X]
LL [1] 2 ¥ 4
4 00 0 2 3,
& Y3) 0 .2 3]
4. Xi] [}] X 0.2 E]
4 ] D.0 1 3
4. Xt . 0| Fi .2
0 0 [1] F 2]
) 2 00 F -
1} 0 0.0, 02 F
00 o o ﬂ 2
L; [i11] o.ﬂ o0 ¥ ¥
1] : ‘00 .0 [+17] .2 0.2
Total {rmen) 43.4] u.s] 23.6 &5 284
Aughd comns o)
o8] nin with ReEY 61 varsion 1 4 0008
Catehoent
Caichment dascnszom snpnrted fram fis
Coterument dazcaplor e  ‘ciihBrmymal cov'
Catchmant Sacrpior féa axpnnd iroeh G HOM vamsion 2
2 Sescnolor e exnotsd of TLAu0-M017 1403
BFHCST value of O 348 used
DRCEWET vitia 10 6 1iag
SAAR valus of 1250 usad
DPLBAR vaiue of 1 45 used
DPSBAR valve of 90 4 sad
URBEXT valut of 0 usad
C value of -0 02551 used
L. D vake of 0 409068 uses
Oage 1 082




VERSION

FEH CD-R Version
CATCHMENT GB

AREA 6.38
ALTBAR 211
ASPBAR 285
ASPVAR 0.69
BFIHOST 0.349
DPLBAR 3.21
DPSBAR 111.6
FARL 1
LDP 6.58
PROPWET 0.54
RMED-1H 10.8
RMED-1D 40.9
RMED-2D 554
SAAR 1274
SAAR4170 1255
SPRHOST 42,12
URBCONC 1990 -999999
URBEXT1990 0.0025
URBLOC1990 ~  -999998
URBCONC2000 0.265
URBEXT2000 0.005
URBLOC2000 0.301
c -0.0257
D1 0.40188
D2 0.37888
D3 0.40006
E 0.30184
F 2.46818
C(1km) -0.026
D1(1 km) 0.398
D2(1 km) 0.385
D3(1 km) 0.43
E(1 km) 0.289
F(1 km) 2.444

3 exported at
440650 SD 74200 40650

14:04:59 GMT

Michael Lambert Associates Copyright under licence from loH

Catchment descriptors == JE
Clitheroe east 23/08/2017 mel B2030




VERSION
CATCHMENT |
ALTBAR
ASPBAR
ASPVAR
BFl HOST
DPLBAR
DPSBAR
FARL

LDP
PROPWET _
RMED-1H
RMED-1D
RMED-2D
SAAR
SAAR4 170
SPRHOST

URBEXT1 990
URBLOC‘IQQD
URBconczppp
URBEXT2000
URBLOC2GOO
[e

D1

D2

D3

E

F

C(1 km)

D1{1 kmy)
02(1 km)
D3(1 km)
E(1 km)

F{1 km)

"FEH CD-R Version

URBCONC1980

- 0.38513

1
1
H

GB
0.61
178
287

0.91

0.348
1.45
80.1

1

3.2

06

10.8

411

56.3

T 1280

T 1231
4113
-999999

=3}

| -099999
-990800
0

" -990809
20.02551.

0.40206

0.40008
0.30155.
2.47105

-0.025

0.399
0.389

0.402

0.301

375500

2487

i
{

3 exported at

14:03:51 GMT

441 100 SD 75500 41 100

—23AugT)

i

Clitheroe small

[Michael Lambert Assaciates
Catchment descriptors

T 22/08/2017 mel

“Copyright under licence from ToH




IVERSION

CAICHMENT GB
AREA 0.61
latTBAR 178
IASPBAR 287
ASBYAR 0,91
BFIHOST 0.346
DPLBAR 1.45
DPSBAR 90.1
FARL 1
LDP 3.2
PROPWET 0.6
RMED-1H 10.8
RMED-1D 491
RMED-2D 56.3
SAAR 1250
SAAR4170 1231
SPRHOST 41.13
URBCONC1990  -999399
URBEXT1990 0
URBLOC1980  -999999
URBCONC2000  -99995¢
URBEXT2000 0
URBLOC2000  -999999
c -0.02651
D1 0.40206
D2 0.38513
D3 0.40008
E 0.30155
F 247105
C(1 km) -0.025
D1(1 km) 0.399
D2(1 km) 0.389
D3(1 km) 0.402
E(1 km) 0.301
F(1 km) 2.467

" FEH CD-R Varsion

375500

3 exported at ~ 14:0551 GMT
441100 $D 75500 41100

Wad

23-Aug-17

Catchment descriptors
Clitheroe smail

[Michael Lambert Associates

Copyright under ficence from ToH

22/08/2017 mel

82030




VERSION FEH GD-RVersion _ S exporteda 14:05:56 GMT Wed 23-AUg-1T, ] B2030
Parameters | Clitheroe rain depths | ~_metl el - i
CalculahorDes1gn ramfa!! . Unad;usled d 1 =
Calculatior For a point |
Calculatior 1 km point, BB~ 375000  441000° 'Sp 75000 41000
Duration= 6 1 (hours) L.

Fixed duraino _ i |
Relum par 100 1_(years)
Annual ma yes. b = =
-2 &t d2 d3 e 1 A
0025 G396 0378 0412 03 2444 .
A design rainfall of 75.8 mm’ was calcuiated. i f— — — 2 = |
No wammg(s) oFr note(s} were prasent for thls calculation. ! i f
Tha dala in the follamng tab!e havabeen computed using sliding durations. - 1 P
10 20 50 100 200 600 ; .
Duration _Duratfon Duration year rainfa year rainfa. . year ramfa .year tainfa’ 'year rainfa year ramfall ' 3
minules hours days  mm mm ‘mm ‘mm _mm mm '
15 _ 02570010417, 1413 17.98° 2455’ 3162 3945  §322°
. 3. 05 0020833 1788 _ 2247 ~ 302  37.68 4699 62.88 |
45 " 075 003125 2052 256 3408 523 6933 ‘
_BD T 1 0041687 2263 2808 3714 457 5642 743
75 125 0052083 2441 3017 _ 39.60 5983 7184
80 1.5 00825 2597 3198 4191 6278 8@ ¢
05, 175 0072817  37.36 ~ 3362 43.89 6538 8501
120 2 0083333 2863 381 4587 87.73 _ 8¥7e. T
.. 135 225 000375 @ 298 3645 473 6086 @031 T
50 2.5 0104187 _ 30.89.  37.74] 4882 7183 9283 ]
168" 275 0114583 5181 3888 5022
180 3 0125 3286 3999 51.585
_195 325 0.435417. 3377 ~ 4103 _ 5279
210 35 0145833 3483 4202 6397
_225° 375 015625 3545 4296 554
_. 240 " 4 01868667 _ 3624 4386  56.17
_ 285 T 425 0477083 T 36.99' _ 4473 5719
L. 270: " a5 01876 3772 4556 5618
288 475 0197917 _ 3842 4836,  59.12
__ &0 5 0208333 39.08 4743 6003
5 825 021675 3974] 4787 6052

330, 55 0200167, 40.38] 486 61.77.

(345 T 575 0230583 4099 483 6250
30 6 025 4188 _ 4998 6330

376 T 625 0260417, 4217 5064 T 8447 _
380, 65 0270833 _ 4274 5128, _ 8492
__ 405" T 675 028125 © 4329 5191 _ 6566,
420 7 0201667 4383 8267 66.38
435 725 0302083 _ 4435 5311 6708
. 4800 7.5 03125 4488 537 6776,
_ 465 775 0322017~ 4537 _ 5427 _ €842
_ 480 B 0333333 4585 5482 6008 82
_ 4957 _ B25. 034375  46.34' 5537 8871 -
_ 8107 T 85 0354167 _ 4681~ 558 7034
25 876 0384583~ 47287 5643 _ 70.95
U840, 8 0375 4773 5694 7155
§55  9.25 0.385417 ~ 4818 5744 7213
_ 870 957 0.395833° 4862 T 57.84 7271
585 875 040625 ~ 49.05° 5843 7328
__ 800 10 0416667 4947 589 7383
__ 615 10.25° 0.427083 ~ 49.89 _ 5937 7438
630 1057 04375 | 503 5084  74.81
_.. 845" 1075 0447917 _ 507~ 6023 7544
680 11 0458333 " 511 6074 7686
__B75 1125 046875 ~ 6149 61,180 7647
680 1157 0476167, 51.88 _ 6181 7898 133,

(708, 11,75 0489583 5226 62.04. 7747,

720 2 05 5283 8248  71.96 "135.4

735, 1225 0510417 5298 6285 7841 16, 135.7

_ 750 125° 0520833 5333 6324 78.86 §3.04 _ 10871 13835

_ 765 1275 053135 5387 8362 _ 793 9353 11024, 136.95
780 13, 0541687 ~ 5401 84 7973 T o4 11077 _ 137.54 i | [
. 795 " 132570652083 5434 6437  80.16 9448 11129 13813 i i
. B10 135 085625 5467 6474 _ 8058 9494 1116 37 T T i
825 13.75 0572017, 544g 65.1 _ 80.99 854, 1123 13027 T~ T
840 14 0583333 5531° €546 ~ @141 9585 1128 13083
B55,  14.25 059375 5562 6581 B1.81 96.3  113.29: 14038 )
__ 8 145° 0604167 5584 6616 _ 8221 0674 11378 _ 140.93 ! B =
885 1475 0614533 56.25 68.5 852.61 97.18° 114 1.26 141.48 | |




z HR Wallingford

Working with water

Calculated by:  michae! lambert
Site name:; peel park avenue
Site location: clitherge

FTG08 an e maton of the SIOMGE VO Fequuenienis I are i ed 10 fMiee] NOMMa:
bes! pracies ertena mn bae wan Envronment Agenc, Juidance “Pretm USRS SR HET ]

Surface water storage
requirements for sites

weew.uksuds.com | Storage estimation tool

Site coordinates

Latitude:

53.86455° N

Longitude: 2.38468° W

nanagement for developmants W5. 0004 TRE 1 v £ (2012 and Ine SubDS Mianuai, G7=

G, 2035} 1Lis not to be waed for getaled design of drinage systems 11 HComMen e
st ivdrauic modeisng soflware 1s yag to calritale culumg toaUITEMent s and mos

s katore finateng the pramare senemn

Date:

Reference; 6080400
2017-08-24T10:02: 41

Methodology FEH Statistical

Site characteristics

Total site area (ha)

Significant public open space {(ha}
Area positively drained {ha)
Pervious area contribution {%
Impermeable area {ha)

Percentage of drained area
that is impermeable (%)

Impervious area drained via infiliration (ha;

Retlurn period for infiltration
sys'em design (year)

Impervious area drained 10
rainwater harvesting svstems {ha)

Return period for rainwater harvesting
system design {year)

Compliance factor for rainwater harvesting
sysiem design (%)

Net site area for storage volume design (ha)

Net impermeabia area for storage volume
dasign tha)

" Vnere rocwarer P3fuelling or wititabon nag Flger

- 0sihwely dramed | the net SIlE AreA At i s e e,
w2 kA rigineg ACCMeriray

Site discharge rates o Eelog
Qbar total site area {Ifs} - 28.85
Qbar net site area (s - 23.81
1in 1 year (ifs) = 20.7
i in 30 years {ifs; e 40.5
Iin 100 years (lis) - 49.5

66
1.65
0.83

<0 Tof ‘managiry surtage
varer runpf( such tat the eltechve mpermeable grog 18 155 han 50 % of the ares
TR o et e

Pesign criteria
Volume control approach

Climate change alloviance factor
Urban creep allowanice factor
Interception rainfafl depth {(mm;
Minimum flow rate {I/s)

Qmed estimation method

Use long term slorage

Deiaui?

13
1.1
5
5

'3
11
5

5

Calculate from BF| afia BEAR

BF! & SPR estimation method Specify BFt and $PR manually

QOmed (Iis;

Qbar / Qmed Conversion Factor
HOST class

BF1/BFIHOST
SPR/SPRHOST

Hydrology

SAAR (mm)

MS-80 Rainfail Depth (mmy
" Ratio M5-60/M5-2 day
Rainfall 100 yrs 6 hrg
Rainfall 100 yrs 12 hrs
FEH/FSR conversion tacios
Hydrological region

Growth curve factor: 1 vear
Growth curve factor: 10 year
Growth curve factor: 31 vear
Growth curve factor: 100 year

Interception storage (m?")
Attenuation slorage (m?)

Long term storage tm-
Treatment slorage (m*y

Total storage /. oy oo M)

Defay:

22.15
1.075
0.346
Q.41

~eRaul

1203
20
0.3
70
97.44
1.16

Fanes

1.075
NiA&
0.348
0.41

Ediea

1203
20
0.3
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3 Local Flood Risk within Lancashire
In this section of the strategy we describe the level of flood risk across Lancashire from local
sources and how it varies across the area.

:'j‘.ua-.r e

W s

i NS |

Figure 2.7 The Lancashire Strategy Study Area

e e —
3.1 Introduction listed in Box 3.1. These events have resulted
Lancashire has experienced historical incidents  in flooding of homes, businesses, agricultural

of flooding in the past and has also suffered land as well as roads, railways and public
the consequences of flooding several times in  services,
recent years. Some recent notable events are



22nd & 23rd June 2012

» A band of heavy rainfall began in the south of
the region and moved steadily north through
the day.

Rainfali totals of 100mm were recorded

sewer networks, and 7 properties in Przesall
suifered fiooding as a result of excess
discharges {0 a culvert.

Extensive field floeding was also reported in
Fylde, Wyre and West Lancashire,

across much of Lancashire with a period
of particularly intenise rain across East
Lancashire.

Other recent notable flooding incidents

*» Torrential rain in December 2012 caused

* River levels responded rapidly to the heavy floading of roads and damage to highway
rainfali, and record river ievels wers reached infrastructure in East Lancashira.
on the upper River lrwell in the Bacup and * In September 2012, roads in Croston,
Rawtenstall areas. Chorley and Morecombe were affected by

= The most severe flooding occurred in flooding and a caravan park in Fleetwood
Craston (72 properties), Whalley (18 evacuated. -
properties), Layland (15 praperties) and * Flooding on the West Coast Main Line in
various parts of Rossendale (127 properties). September 2011, as well as on the M6 and

other major roads, caused travel disruption.
24th September 2012 * Heavy rain in August 2011 caused flooding

* Heavy persistent rain resulted in 80% of the cf roads and properties in the village of
average monthly rainfail falling on Monday Ribchester,
24th into Tuesday 25th September. * Ereaching of an Ordinary Watercourse

* The most severe propsenty flonding cocurred causeo Hooding of agricultural land near
in West Lancashire (20 properties) largely Qrmskirk in February 2011.
caused by excess surface watsr, green figld
run off, and ordinary wataroourse culvert
surcharges, all resulting from excentionally
intense and localised rainfall.

* Property flooding also occurred in cther
locations, on a lesser scale, in parts of Wyrs.,
12 properties in Hambieton were flcoded
due to flow from the highway drainage and

Prior to these, flooding has been recorded
across the county, with clusters of notable
incidents in Lancaster/Moracambe, Blackpooi,
Preston and Bacup/Rawtenstall in Rossendale.




Figure 3.2 Local Flood Risk across Lancashire

'{ Ribble Valley: L d
The District changes from sieep-sided valteys with egen

small tnbutanes and progressively wider fioodplains ) wrasoundary - MainRvers
in the east, o lowland areas in the wes!. Land use

varies between wild moor and foresied uplands, (] ostictBouacay, %o covms
rwral agneultural, urbanised centres and indusinal . Ve 4. woomanoe
&\'ehpmnt. The caslis characterised bf fash e Ratvays $ Uman Araas

flooding from small walercoinses and surface runofl
whereas slower onset fluvial fiooding 15 the Key risk i -
in the west There are 8 number of reservoirs in Pendle:

the District whch pose a medium flood risk The Distnct comprisas wban

] areas where ungersized or

: blocked culverts have contriouied
to past flooding and rural and
agricuttral larng use where runoff
posas a downsiraam nsk. Fluvial
flooding in valley hottoms from
rvers including Pendle Water and
Colne Water pose the greatest nsk
in the District atthough heavy
summer thundersionms have 3120
caused more localised flooding.
The Leeds and Liverpoo! Canal and
3 number of reservoirs pose a
potent:l flood nsk.

o g

Fe

SAGE Burniey:

g/ Moving north wes! anc fol'owing the Rivers Calder and
Brun, the South Pennine mooriand plateaux gves way
lo the industrial urban area of Bumigy. Urban areas
largely developed around the numerous watercourses
many of which have long and complex culeried
sactions. Many events in Burniey's long history of
ficoding have occurred in July and August, most likely
following summer thunderstorms Other than cellar
flooding, there are tew records of groundwater flooding.
A number of reservoirs are located in the south and east
of the District These, and the Leeds Liverpool Canal,
pase a medium nsk of flooding as well as he sk of
flocding posed by reservoirs located outside the Distriot

Myndburn:

The key fload risks in the Distriet are fiuvial flaoding from
| the Rivers Calder, Hyndburn and their tributanes, from
udersized or blocked culverts for thess watsrcourses,

¢ and from loca! drainage issues There are a number of
reservoirs in the District which pose a medium ficod risk.

ston and South Ribble: Y

isk is consicered in gereraltobe low, | | | Rossendale:

mber of locatons have floodadfrom | | The District is largely rural and there is a long histery of fiootsing

as surface water. Thare (s little history \ Inthese upper reaches cf the invell catchment, to which the

¥ flooding in the Cantral Lancashire majority of the land drains. The steep hilis, natrow valieys and

1 permeabte superficial deposits wooted ravines of the northern upland areas change 1o lowland

¥ aguifers indicales a potential rigk pastures t0 the gouth, Surface water fiooding has been regularty

& are a number of canals, reservoirs experienced and levels in the watarcourses rse rapudly in response
icial water bodes i1n the area which 1o rainfak everts There are a number of (eservoirs in the Borough
ial ficod nsk. which pose a potential flood nsk.

AR, — - A
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