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1.0 INTRODUCTION

1.0.1 Reld Jones Partnership has been commissioned by Shackletons Garden Centre Limlted to prepare
a Flood Risk Assessment and Dralnage Statement for a proposed expanslon of the retall developmant at
Clitheroe Road, Chatburn, Clitherce, BB7 4JY.

1.0.2 The slte lles within the chdl parish of Chatbum, within the district of Ribble Valley Borough Councll,
In Lancashire County Councll.

1.0.3 The Flood Risk Assessment and Drainage Statement is in support of the planning application
submission for the development.

1.1 Site Context

1.1.1 The slite comprises approximately 2.4 hectares of land, housing the existing Shackletons Home and
Garden store, with associated car parks, storage areas and an area of agricultural land to the south-east.

1.2 Legislative Context

1.2.1 Planning requirements for the development reguire a flood risk assessment and site specific
drainage strategy or statement to demonstrate that the drainage scheme proposed is in compliance with
both the NPPFMNPPG and Non-Statutory Tachnlcal Standards.

1.2.2 As the site is located within Flood Zone 1, this report will focus cn the drainage strategy of the site

ard outline the appropriate mitigation measures to ensure there will be no significant increase in flood risk
to the site or surrounding area as a result of the development.

1.3 Site Description and Location
1.3.1 The davelopment location |s shown on Flgure 1 balow.
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Figure 1 — Sita Locatlon Plan



1.3.2 The site covers an area of 2.4 hectares and houses the existing Shacklatons Garden Centre
bullding, storage areas, car parks and access roads and an area of agricultural land to the south-aast.

1.3.3 The slte lles between Clitherce Road to the nerth-west, Worston Road to the south-west and
agricultural land to the north-east and south-east. The main site enfrance is off Clitheroe Road, while
pervice access is provided off Worston Road,

1.3.4 The shte Is centred at Ordnance Survey raference 376567 E, 443518 N.

1.3.5 The nearest main rivers are Heys Brook, approximately 650m to the north-sast of the site and
Worston Brook, approximately 1km to the south.

1.3.4 British Geological Survey (BGS) maps indicate superficial deposits of till {Devensian — Diamicton)
overlying bedrock of Limestone and Mudstone (Clitheroe Limestons Formation And Hodder Mudstone
Formation {undifferentiated) - Mudstone).

1.3.7 The site ks stesply sloping, falling towards the north-west. The exIsting site topography Is shown on
Reid .lones Parinership drawing No. 10301-100 {Appendix A).

1.4 Development Proposals

1.4.1 Planning permission is sought for an extension to the retail building, and associated car parking and
landscaping to suit. Customer access will remain off Clitheroe Road, but the entrance will be moved to
the sast approximately 11 metres. Service access Is also proposed further up Worston Road, to allow for
the building expansion. The propozsed layout of the site is shown on Stanton Andrews Architecls drawing
No. 1859/PLO1 A (Appendix B).

1.5 Sequential Test and Exception Test

1.5.1 NPPG describes the principles of the Sequential Test, which aims to stear new development to
areas with the lowast probabliity of flooding. The Sequaential Test is a dacislon-making tool designed 1o
ansure that sites at litle or no risk of flooding anre developed in preference o areas at higher risk.

1.5.2 As the site is within Flood Zona 1, the lowest risk zone, the development is considerad 'appropriate’.
Therefore, the Sequentlal Test Is passed and the Exception Tast Is not required.

20 THIRD PARTY CONSULTANTS

2.1 Statutory Autherities

2.1.1 Information from the following Statutory Authoritles has been examined to Inform the flood risk
assessmant and provide a dralnage stratagy:

Lancashire County Gouncil (LCC)
Ribble Valley Barough Council
Emdronment Agency (EA)

United Utilitles (UL

2.1.2 Some of the information and records received are contained within Appendix C {flood maps) and
Appendix D {(sewer record plan).

3.0 FLOOD RISK TO THE SITE
3.1 Fluvial and Tidal Flooding

3.1.1 The she Is nat located In proximity to a coastline or tidally Influenced river therefore flood risk from
tidal sources Is considerad to be low.



3.1.2 The site Is entirely within Flood Zone 1, therefors fluvlal fiood rsk Is considerad o be low.

3.2 Groundwater Flooding

3.2.1 Ribble Valley Borough Council's SFRA notes:
“Following consultation with the BA, no evidence of groundwater flooding in the area has been identified.
While no risk has been demonsirated, this is not to say that unrecorded groundwater flopding events may
have taken place or that groundwater floodling may not occur in the firture, but using the hest available
information they are not considered to be a significant risk at this time.”

3.2.2 Thers are no historic records of groundwater flooding to the slte.

3.2.3 Any groundwater strikes will be noted when on-site borehole/site investigations are camied out.

3.2.4 As thera are no racords of groundwater flooding on the site, the groundwater flood risk Is
considerad fo be low.

3.3 Surface Water Flooding

3.3.1 The Environment Agency's long term flood risk map shows areas to the south-east and north-east
of the axisting building to be at medium to low risk of floading due to surface water.

3.3.2 Flooding to the bullding has been experenced dus to Inadequate surface drainage points allowing
surface water runoff from existing hard standings to pond against the building.

3.1.3 Assessment cf the site topography shows all ground levels fall towards the exlsting bullding.
3.3.4 The existing pluvial flood risk is therefors considered to be medium.

3.3.5 The proposal is to extend the retsil building and prowide car parking and landscaped areas, that will
allow for re-modslling of site levels and provision of adequats surface water dralnage polnts and sub-
surface attenuation.

3.4 Flooding from Public Sewers

3.4.1 With reference to the United Utilities sewer record drawing, Appendix D, the area is not served by
any public sewers draining by gravity. There is a rising main located within Clitheroe Road. There are no
public sawers locatad on the site and flooding from public sewers |s therefore consldarad to bs low.

3.5 Flooding from Artificlal Sources

3.5.1 Thers are no canals or resarvoirs In proximity to the site. Therefors, flooding from artlficlal sources
is considered o be low.

3.6 Summary of Potentlal Sources

3.6.1 The site is located within Flood Zone 1 and is at low risk from sources of flooding including tidal,
fluvial, groundwater, sewer related and from artificial sources. However, there Is an axlsting, up to
madium risk, of flooding from surface water. It Is proposed that the risk of surface water flooding to the
bullding Is reduced to “very low” by appropriate design of the new exiension, external levels and surface
water drainaga.

3.6.2 Information to support this statement has been gathered from online EA flood maps, Lancashire
and Blackpool Local Flood Risk Management Strategy, Ribble Valley Borough Councll's Strategic Flood
Rigk Aszezsment (SRFA) and LU sewer records.



4.0 FLOOD RISK FROM THE SITE

4.0.1 There Is an axisting flood risk from the slte, as noted In LCC's letter of 13 September 2019
{Appsndlx E).

4.0.2 One cause is surface water flooding as deseribed in 3.3, In addition to the on-site risk, surface
water Is not belng captured adequately from the car park and this water Is flowlng down the access road
and off-site onto the public highway.,

4.0.3 A sacond cause is the drainage of the existing roof, at the south-western boundary, where gutters
discharge ralnwater Into chutes which discharge onta the rear of the grass verge. This ralnwater crosses
the varge and onto the footway and therefore discharges onto the highway.

4.0.4 It is proposed that the rizk of surface water flooding from the site is reduced by re-design of the
access road, external levals, surface water dralnage polnts and below ground drainage.

4.0.5 The flood rick from the site will alzo be reduced by limiting runoff from the proposed development to
a greenfield runoff rate.

5.0 HYDRAULIC ASSESSMENT
5.1 Existing Dralnage

5.1.1 The ganden centre iz served by an existing private drainage network, with separate systems for foul
and surface water,

5.1.2 Foul dralnage from axlsting WCs and the klichen Is treated by on-slie package sewags treatment
plants, sited adjacent to the main building entrance.

5.1.3 The treated effluert combines with the on-site surface water system before discharging into a
private sewer In the footway (termed the “suf™ (slc) by site employees) at an axisting manhols (denoted
EX2).

5.1 4 Investigationa have been carried out into both the on-site surface water drainage and the privata
sewer. The findings are Indicated on RJP drawing No. 101 and Stanton Andrews drawing No. SK.05
(Appendix F).

5.1.5 The on-site surface water system was largely silted up or manholes were inacceesible at the time,
leading to limited data.

5.1.8 However, the sewer in the footway was recorded as 150mm diameter and was able to be traced
upstream from manhole EX2, to the north-east of the site entrance, to an existing manhole (denoted
EX3). Tha Incoming plpa to EX3 crossed under tha highway from the north and was noted to be
"collapsed” by the dralnaga company camying out the Investigation.

5.1.7 It wag also traced in the footway from EX2 towards the comer of Worston Road to an existing
manhole (denoted EX1).

5.1.8 At least one road gulley was noted to be connected into the sewer.

5.1.9 The outlet from EX2 cressed under the highway in a north-westerly diraction to an existing manhole
in the highway, adlacant o the kerb (EX4).

5.1.10 From EX4, the pipe size was racorded to be 225mm diametear, and the outiet was indicated 1o
head in a westarly direction.

5.1.11 Following the Inltial Investigation detalled above, further work was undsrtaken to determine the
route of the sough and the surface water discharge off-site at the at north end of the site.



5.1.12 The results of the further Investigation are Indicated on Stanton Andrews drawing No. SK.05
{(Appendix F), and show via dye tracing that the on-site drainage system discharges to the watercourse
on the Pendle Trading Estate via the sough.

5.1.13 An sstimate has been made of the nnoff from the existing sits. RJP drawing No. 100 shows the
areas of impermeable and permeable areas on which the estimate is based.

5.1.14 Firstly, a calculatlon of the exlsting greanfleld runofif has been made for the undeveloped and soft
paved araas of the slte {an area of 1.08 ha), ylelding a runoff of 8 I's fora 1 In 1 year retum perod.

5.1.15 Secordly, dua to limited data for the existing on-gite surface water network, runoff from the
axisting impermeable araas (1.27 ha) has besn estimated for a flat rate rainfall of 50mmihr, yielding a
value of 177 Vs,

5.1.16 Thus a pre-development whole site runoff rate can be estimated to be 186 I/s for a flat rate rainfall
of 50mmvhr or 1 in 1 year event.

5.1.17 As noted, the only known dischargs polnt for this existing runoff and runoff from the highways Is
the sough which discharges to an open watercourse.

6.0 PROPOSED DRAINAGE

6.0.1 The proposed development is to ba drained on a separate system of drainage.

6.1 Foul Water

8.1.1 Due to the extemal works Improvements to the axisting bullding entrance, Is It proposed that the
exIsting foul treatment plants are replaced with a modern packaged wastewater treatment plant, sized to
treat all foul flows from the site.

6.1.2 It is anticipated that the treated effiuent from the proposed packaged treatment works may ba
connectad Into the exlisting network at an unrestricted rate.

6.2 Surface Water
6.2.1 The design of the surface water drainage has been considered in line with the SUDS hierarchy:

s Infiliration to ground
= Discharge to a watercourse
= Discharge to public sewer

6.2.2 Following ground investigation by Sub Surface Consultants Ltd, It has been demonstrated that the
underying strata renders the site unzuitable for soakaway drainage (see letter report reference TP/7256,
6 July 2021).

6.2.3 The site ks not In proximity to any maln rivers. The nearsst open watercourse Is approximataty
200m away across Clitheroe Road, within Pendle Trading Estate. There = an existing private sewer (the
sough as described in 5.1, and Stanton Andrews drawing No. SK.05, Appendix F), which serves the site
and discharges to this watercourss.

8.2.4 The only public sewer in proximity to the site, is the rising main within Clitheroe Road.

8.2.5 As the axdsting surface water from tha slte discharges to a watercourse, it Is proposed that the
surface water dischanga from the development Is limited to a gresnflsld runoff and discharged Into the
same watercourse via the existing sough.

6.2.6 This follows the SLIDS hlerarchy and will provida an Improvement to existing shtuatlon, as detalled
balow.



8.2.7 Greanfleld runcffs have been calculated for the propesed development area, as shaded grey on
RJP drawing No. 10301-101 {Appendix F} and are given in Appendix G. The 1 in 1 year greenfield runoff
Is calculated to be 10.4 Ifs and the 1 In 100 year greenfleld runoff s 24.9 I's. Qear I8 calculated to be 12.0
Ifs.

8.2.8 To mitigate off-site flooding, it is recommended that the proposed surface water system is designed
to contain a 1 in 100 vear rainfall event, with an increase of 40% allowed for climate change. For ease of
prellminary calculation, a discharge limit of Qrar has been set, In ordar to calculate preliminary
attenuation requirements.

6.2.9 As indicated on drawing No. 10301-101 and 102 {Appendix F), 2 preliminary total volume of storage
of 1425m? is required to cortain flows from a 1 in 100 year event (plus 40% climate change), with flow
conirols on outlets as appropriate to limit off-slte discharge. The storage may be provided In the form of
attenuation crates, as indicated in blue. Altematively, at design stage, other SUDS measures such as
parmeable paving may be considered, with an open graded sub-base providing water storage volume.
However, it should be noted that the site is stesply sloping and use of parmeable paving as attenuation
wlll require baffle detalls to pravent flooding out of the paving at the lower end of the slte.

8.2.10 Preliminary surface water network calculations are provided in Appendix H. Due to site levels it
has bean assumed that the north and south sides of the site will drain separataly around the existing
buliding, and thersfore each network has baan limited to a discharge of 8 I/s.

8.2.11 An estimate of the runoff from the exdsting roof has been made {based on a measured area of
4874 m2 for the existing building which is to remain unchanged). A figure of 85 Us is calculated for a flat
rate rainfall of 50 mmvhr.

8.2.12 When added to the 1 in 1 year greenfield runoff from the areas to be redeveloped {10.4 U's), it can
be estimated that the post-development site runoff is in the order of 75 Is, for a flat rate rainfall of
S0mmvhr or 1 in 1 year event. This is however a lower bound figure, as some areas of the site are to
remain gresnfleld/soft paved, and have not baen taken Into conslderation whan calculating the gresnflakd
runoff for the proposed development areas. By inspection, allewing 10 Vg for additional greenfield areas,
the pest-development total runcif rate for the site may be estimated to be approximately 85 Vs {again for
a flat rate rainfall of S50mmv/hr or 1:1 year event).

6.2.13 When compared to the existing pre-developmant whole site runcif rate of 186 s (for a flat rats
rainfall of S50mm/ror 1 in 1 year event, see 5.1.16) the betterment for the whole site can be calculated to
be in the order of 45%. This batterment will be achieved by limiting all re-developed areas to greenfisld
runoff rates.

6.2.14 As previgusly slated, the pre-development rungff is carried to the watercourse in Pendle Trading
Estate via the sough = a private culvert/pipe system pagsing under third party land. It should be noted
that riparian cwners ars responsible for the maintanancs of dralnage capacity on thelr land, and the
proposad schemea reduces the maximum off-site surface water discharge to the sough.
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Stanton Andrews Architects drawing No. 1859/PL01 A



Om

roof and site plan

broken red line surrounding the garden cenire buildings indicates exient of
existing arrangsment {including polytunnels)

=

staff and servicing/delivery access moved along worston road (broken red
line indicales existing) to suit proposed extensions o garden centre

service yord to incorporate delivery bay to maintain possibility of two-way
iraffic

turning head sized to accommodats articulated vehicles {indicative vehicls

iracking illusirated in grey) - turning head o operate as a holding area
should it be neccessary ot busy periods

hatched area to service yard indicates siorage area for goods dalivered to
site. broken lines indicate pallels/containers

B

~Ir

ROAD

WORSTOIJ i

10m 20m 30m 40m 50m
E SRR [ =] P =] 1 m"

CLITHERQE ROAD

existing hadge previously separating site {broken blue

lina} 1o be grubbed up and replanted along new
boundary

i —

[
P
] ottt | 11 o
< a
1:6111‘*:1m‘m ||l|||l|
=1l
= i Il
=i td
i cope
o?qslllllllllllllllL‘
= . 105.57 __ﬁ___?‘__
— . N 1 F /
\ ) : " {
\ . mnicinéfd_aliveﬁes 1 I';_ \\
4 F P
s ;Hl .:i_. {r/- |
ove arkin
-\PI P “_ g '.\
3 ;
T 4 - \\
T‘I"I'T"r'r-r-r'r l" \\-‘
ex.107.5%

1

-

disabled
parkirtg
-

r
.

.40

1

299,31

customer parking

T T
T T TT -
T T T T e "

0 104,99

T TTTTTTTT

~

customer vehicular access moved along clitherce road
{(brcken red line indicotes existing) providing

regularised parking arrangement and odditional
forecourt fo sales area

site entrance landscaped to provide 'green’ buffer whilst
maintaining existing gas tank

parking arrangsment reconfigured and orisntated to
face the garden centre - tree lined parking runs
brecking up the hard surfacing

arrows indicate principal entrance 1o garden cenire

along proposed 'market sireef' - enirance largely as
axisting {re-prasantad).

car parking beyond criginal hedge line {brcken blue
line} arranged to avoid disruption to exisfing tres root
protection oreas [broken mogenta lines)

free canopy profile lobelled "iree removed” indicates
low quality ash ires to be removad to suit proposad
development - see arboriculiural assessment

overspill parking accessed via one way track - passing

point and manocsuvring head provided to additional
parking run

'm wdsfing’ drowings basad on Informalion provided by others - no maawumd wrvey af the
praparty has baen udechaben by fe orchitect,

this drowing i o be read in conunciion with ol relevant consvlionty and specialisy
drawings. tha architect k la be notified of amy dissraponcles bafiare procsading.

do not scale from thie drowing. all dimemioss o to be cheded an i,
g deerwing s subjeet by capyright,

A  issved for pre-app 19.07.2019

stanton andrews
architects

44 york sireet
clitheroe

BB7 2DL

t 01200 444490
e  mail@siantonandrews .co.uk
w  stantenandrews .co.vk

shackletons home & garden
chatburn

proposed site plan

1859 /PLOT _ A

drg.no.

o db duh.|u|)r 19

110 500 @ Al

scola.




Reld Jones parinarship

APPENDIX C
Flood Maps



Environment
LW Agency

Flood map for planning

Your referencs Location (easting/northing) Created
shackletons 376563/443533 4 Mar 2020 12:23

Your selected location Is In flood zone 1, an area with a low
probabllity of flooding.

This means:

« you don't need to do a flood risk assassment if your development is smaller than 1
hectare and not affected by other sources of flooding

« you may need to do a flood risk assessment if your development is larger than 1
hectare or affected by other sources of flooding or In an area with critical drainage
problems

Notes

The flood map for planning shows river and sea flooding data only. It doesn't include other sources
of flooding. It is for use in development planning and flocd risk assessments.

This information relates io the selacted location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

The Open Government Licence sets out the terms and conditions for using govemment data.
https:/Awww.nationalarchives.gov.uk/doc/open-government-licence/version/3/

Page 1 of 2
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® Environment Agency copyright and f or database rights 2018. All rights reserved. © Crown Copyright and databasa right 2018. Ordnance Survey licence number 100024188,
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How to contact us:
Unltsd Utiitles Water Limitad
Property Soarches
Rald Jenes Partnership Haweswatar House
Linglsy Meres Business Park
9 Ormall Road Gragt Sankay
9 Ormrell Road, Warrington
Omeall, Lancashire WAS JLP
e osY I
FAD: E-mall: propsrivssarches@uupic.co.uk

Your Rei- Bhackleton's Garden Cantre
Our Ref: UUPS-ORD-150980
Date: 13/022020

Doar 8irs

Location: SHACKLETONS GARDEN CENTRE CLITHEROE ROAD, CHATBURN, CLITHEROE, BBY
4JY

| acknowledpe with thanks your request dated 12/02/2020 for Information on the locatlon of our services.
Please find enclosed plans showing the approximata posliion of United Litlites’ appamtus known 1o be In the vicinkty of this sle.

The anclosed plans are being provided to you subject to the United LMiliies terme and conditions for both the wastewster and water
distribution plang which are shown attached.

If you are planning works anywhere IntheanmWeat,plaasaraad Unlted Hlitles' access staternent before you start work to check
how It will affect our network. httpe/iww : og, oo Ar-aasot aspy

| truet the above mests with your requirements and look forward to hearing from you should you need anything furthar.

If you have any querles regarding this matter pleass contact us .

Yours Faithfully,

Ul Waterl tdf041403-15 United Utiliies Watar Limifed
Registarsed fn England & Welas No. 2368878
Registerad Office Haweswalar Houss, Lingley Mens Businass Park,
Lingley Graan Avenus, Great Sankey, Warringlon, WAS 3LP
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TERMS AND CONDITIONS - WASTEWATER AND WATER DISTRIBUTION PLANS

Thess provielons apply to the publlc sewerage, water distribution and telemetry systems (Including sewers which are the sublect of
an agreement under Section 104 of the Water Industry Act 1991 and mains Installed in accordance with the agreament for the seif
construstion of water mains) (UUWL apparatus) of United Utilities Water Limited "(UUWL)".

TERMS AND CONDITIONS:

This Map and any information aupplied with it ia issuad subject to the provisions contained below, to the excusion of all othera
and no party relles upon any represantation, warmanty, collateral contract or other assurance of any parson (whethar party bo this
agreement or nt) that |8 not set aut In thie agreement or the documents refamed to In K.

This Map and any Information supplied with It Is provided for general guldance only and no representation, undertaking or
warranty es to lts acouracy, complstaness or being up to date Is givan or implled.

In particular, the position sand depth of any UUWL apparatus shown on the Map are approximate only. UUWL strongly
recommends that a comprahensive survey is undertaken in addifion to reviewing this Map to determine and ensurae the precise
location of any UUWL apparatus. Tha exact location, postions and depths should be obtalned by excavation trial holes.

The location and posltion of private drains, private sewers and service plpee to properties are not normally shown on this Map
but thelr presence must be anticlpated and accounted for and you are strongly advised to carmy out your own further enquiries
and investigations in ordar to locate the same.

The position and depth of UUMWL apparatus is subject to change and thaerefors this Map is issued subject tc any remowval or
change In location of the same. The onus I8 antirely upon you to conflm whether any changes to the Map have baen made
subssquent to lssue and prior to any works belng carred out.

This Map and any Information showh on i or provided with £ muet not be relled upon In the event of any development,
construction or other worles (including but not limited to any excavations) in the vicinity of ULML apparatus or for the purposa of
determining the auitability of a point of connection to the sawerage or other distribution systems.

Mo person or legal antity, Including any company shall ba relleved from any llabllity howsoever and whansoever arlging for any
damage caused to UUWL apparatus by reason of the actual position andfor depths of UUMWL apparatus baing different from
thosa shown on the Map and any Information supplisd with i

If any provision contalned heraln is or becomes legally Invalid or unanforceable, It will be taken to ba severed from tha remalning
provisions which shall be unaffected and continue in full force and sffect.

Thia agreement shall be governad by English law and all parties submit to the exclusive jursdiction of the English courls, save
that nothing will prevent UWL from bringing procasdings In any other compatant Jurigdiction, whether concurmantly or otharwlss.

UUWaterl df041/03-15 United Uiiities Waber Lirnifad

Registarsed In England & Welas No. 2368878
Registersd Office Haweswalar Houss, Lingley Mens Businass Park,
Lingley Grean Avenus, Great Sankey, Warringlon, WAS 3LP
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APPENDIX E

Lancashire County Council Letter Ref LHS/GC/2019/RV12/HH/MC



Shackletons Garden Centre Phone: 0300 1236780

Clitheroe Road —_— Email:  highways@lancashire.gov.uk
Chatburn i :
Clitheroe Your ref:
BB7 4JY Our ref:  LHS/GC/2019/RV12/HH/MC
Date: 13 September 2019
Dear Sir/Madam

HIGHWAYS ACT 1980, SECTION 151/SECTION 163
WATER FLOWING ONTO THE HIGHWAY - WORSTON ROAD, CHATBURN

It has been brought to my attention that water is flowing off your land and onto the highway
at the following location, contrary to the Highways Act 1980:

Worston Road, Chatburn
| understand that the land in question is in your ownership or lease.

Water flowing off your land and onto the highway will pose a hazard to highway users,
especially during the winter period.

Consequently this may result in emergency visits by the gritter or the gully emptier to deal
with highway hazards and the cost of any emergency visits made will be recharged to you.
Also, if there are any claims made by highway users as a consequence of your water on
the highway, they will be redirected to you.

Therefore, in the interest of public safety, | must insist that you make urgent arrangements
for the drainage issue to be resolved and to prevent water from your land flowing onto the
highway.

Please keep me updated with your plan of action or if you wish to discuss the situation
further please do not hesitate to contact me via the above number, or in writing quoting
the above reference.

Yours faithfulli

Hilary J Hargreaves EngTech MICE
Highways Operational Engineer
Highways and Transport
Lancashire County Council

Phil Barrett
Director of Highways and Transport
Cuerden Way e Bamber Bridge « Preston « PR5 6BS

Lancashire
County (*’3

Council {\.J
{0

£
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APPENDIX F

Stanton Andrews drawing No. SK.05
Reid Jones Partnership drawing No. 10301-101 and 10301-102
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APPENDIX G
Greenfield Runoff Rate Estimations

Pre-davelopmeant {1.08 ha)
Post-development (1.25 ha)



|
. Q
4 g;_: HR Wallingford Greenfield runoff rate
M 1 ] [
estimation for sites
www.uksuds.com | Greenfield runoff tool
Calculated by: | Sarah Dop Site Details
Ltiude: 53.88720° N
Stta narme: SHACKLETONS
Longitude: 2.35824° W
Stte location: CLTHERCE
This ks an extimeation of tha greanfiald runof retes that ane used to mesat normal bast practica critera
I line with Environmant Agency guldance “Rainfal runcff managernent for developments”, Reference: 2352222987
SC030219 (2013) , the SuDS Manual G768 (Ciria, 2016} and the non-statutory standards for SuDS
{Defra, 2015). This Information on greenfield rUNoTT rates may be the basls for seting consenta for - Dedes Oct 28 2021 10:44
the drainaga of surface water runcif from sies.
Runoff estimation approach 14122
She characteristica Notes
T
ajp.Aeermn [0k 1,06 (1) Is Qpar < 2.0 Va/ha?
Methodology
Qgan estimation method: | Calculate from SPR and SAAR When Qaan I8 < 2.0 Vs/ha then limtting discharge rates are set
SPR estimation method:  Calculate from SOIL type 8t 2.0 fehe.
Soll characteristics ~ Default Edited
SOL type: 4 4 {2) Are flow rates < 5.0 /a7
HOST class: N/A NA
Whens flow rates are less than 5.0 /s consant for discharge is
SPR/SPRHOST: 0.47 047 usually st at 5.0 Vs If blockage from vegetation and other
Hydrological characteristics Default Edited materlals Is pessible. Lower consant flow rates may be sst
whers the blockage risk Is addrassad by using appropriate
SAAR [mmi: 1258 1258 drainage elements.
Hydrological region: 10 10
{3) Is SPR/SPRHOST < 0.37
Growth curve factor 1 yean 0.87 087
Growth curve factor 30 years: 1.7 17 Whate groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally be
Growth curve factor 100 years: 2.08 2,08 preferred for disposal of surface water runoff.
Growth curve factor 200 yoars: 257 237
Greenflald runoff rates Default Edted
Crnn IV8): 10.35 10.35
1 In 1 year {/8): a.01 8.01
1 In 30 years {/s): 17.6 17.6
1 In 100 yeer {/s): 21.53 21.53
1 In 200 years (Va): 24.54 24.54

Thia report was produced using the greenfleld runoff tool developed by HR Wallingford and avallable at www.ukkauds.com. The use of
this toal Is subject to the LK SuDS terms and condttions and Icence agreement , which can both be found at www. uksuds.com/terms-
and-condltions.him. The outputs from this tool are estimates of greenfleld runoff retes. The use of these rasults Is the responslbiiity of
the users of this tool. No liability will be accepted by HR Walingford, the Erwirenment Agency, CEH, Hydrosolutions or any other
orgarisation for the use of this data in the design or operational characteristics of any drainage scherme.

Woe use cookles on this site to enhance your user Ok, | agree
axperiance
By clicking the Accept button, you agree to us dolng so.

More



]

rf‘ ?’:7 HR Wallingford

Calculated by: = Sarah Dop
Site namae: Shacklatons
Site location: Chatbum

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greanfleld runoff tool

This |& ah estimation of the graanflald rundoff rates that are used &y maat normal bast

practica criteria In Bne with Environment Agancy guidance "Rainfall runoff management
for devalepments”, SC030219 {2013} , the SuDS Manual C753 {Cira, 2015} and
the non-atatutory standards for SuUDS {Defra, 2015). This Information on greenfield runoff rates may Date:

be

the basis for salting conasnts for the drainaga of aurface water runoff from sites.

Runoff estimation approach

IH124
Site characteristics
Total site arsa (ha): 1.25
Methodology
Qaap estimation method:  pgieylate from SPR and SAAR
SPR estimation method: ¢, ate from SOIL type
8oll characteristics

Default Edited
SOIL type: 4 4
HOST class: N/A NfA
SPRISPRHOST. 047 047
Hydrological characteristics Gy Eiiad
SAAR (mm): 1258 1258
Hydrologleal reglon: 10 10
Growth curve factor 1 year: 0.87 0.87
Growth curve Tactor 30 years: 17 1.7
Growth curve Tactor 100 ysars: 208 2.08
Growth curve factor 200 yoars: 2.37 237
Greenfield runoff rates

Default Edited
Qe (I/8): 11.98 11.98
1in 1 year (s} 10.42 1042
1in 30 years {Vs}): 20.37 20.37
1 In 100 year (Ifs): 2492 24.92
1 in 200 years {I/s): 284 284

Site Datails

Latitude: 53.88722° N

Longiluda: 2.35818° W

Refarence: 1820177058
Mar 06 2020 17:11

Notas

(1) I8 Qgagp < 2.0 Vs/ha?

Whan Qaar I8 < 2.0 Us/ha than limiting discharge rates are set at
2.0 l/siha.

{2) Are flow rates < 5.0 l/s?

Whane flow rates are lass than 5.0 I's consent for discharge ia
usually set at 5.0 s If biockage from vegetation and other
materials Iz possible. Lower consent flow rates may be set whara
the blockage risk I3 addressad by using appropriate drainage
elomants.

{3) Is SPR/SPRHOST % 0.37

Whare groundwater levels are low enough the use of soakaways
to avoid dischange offsite would normailly be prefemrad for
disposgal of surface water runoff,

Thie report was preduced using the greanfiald runcdt tool develeped by HR YWallinglord and evallable at www.ukaude.com. The uae of this toal e subjact to the UK SuDS temne and conditiors and
Bcarce agresment , which can both ba found at wanu kauds. comferme-and-condiicne. e The outpuls from this tool are setimeiss of greenfield runaff reise. The uese of thees eeulta ks the
meeponaibiily of the usars of this inal. No (isbilty will ba scoapted by HR Wallingiard, the Ervimnmant Agancy, CEH, Hydmsaliriarns or any othar oipan estion for fha uss of this deds In the design or

oparatonal characieristics of amy drainage scheme.
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APPENDIX H

Reid Jones Partnership Surface Water Network Calculations



Reid Janes Partnership File: 10301 SW - network soutl | Page 1
c AUSEMY Network: Storm Network
Sarah Dop
18/03/2020
Design Settings
Rainfall Methodology FSR Maximum Time of Concentration [mins} 30.00
Return Perlod (years) 2 Maximum Ralnfall [mm/hr] 50.0
Additional Flow {3%) 0 Minlmum Veloclty (m/s}  1.00
F5R Region England and Wales Connection Type  Level Soffits
M5-60 {mm} 20.000 Minimum Backdrop Height {m) 0.200
RatioR 0.200 Preferred Cover Depth {m) 0.S00
v 0.750 Include Intermediate Ground
Time of Entry {mins] 2.00 Enforce best practice deslgn rules
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
{(ha} (mins) Leval {(mm) {m) {m} {m)
(m)
51 0.011 105.900 450 376593.154 443505.625 1.125
52 0.150 105.500 450 376567516 443477584 14339
53 0.110 105.100 450 376540.007 443447.495 1.724
54 0.089 104.450 450 376527.698 443458.749 1.355
ATT 0,192 102,150 1 376518.044 443472515 1.200
FCl 102.150 376504.818 443468.478 1.433
EX MH 101.380 376494516 443477.992 1.200
Links
Name US DS Length ks{imm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node {m] n {m] {m) iml] (1X] (mm) (mins) (mm/hr)
1.001 51 52 ) ' 225 ]
1.002 52 53 300
1003 53 54 300
1004 5S4 ATT 300
1.085 AIT K1
1006 FC1 EXMH
Name Vel Cap Flow US DS IArea IAdd
{m/s) {I/s} (I/s) Depth Depth (ha) Inflow
{m} (m) {I/s}
1.001 1599 @&76 15 0990 1135 0011 0.0
1002 2041 1443 218 1139 1424 (0.161 0.0
1003 2044 1445 367 1424 1055 0271 0.0
1004 5643 3992 488 1055 0300 0.360 0.0
1.005 2.044 1445 748 0900 1133 0552 0.0
1006 30838 2183 748 1133 0900 0552 0.0

Flow v2.0 Copyright © 1988-2020 Causeway Software Solutions Limited




Reid Janes Partnership File: 10301 SW - network soutl | Page 2
CAUSEMY Network: Storm Network
Sarah Dop
18/03/2020
Plpeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL  DSDepth
{m} (1) {mm} Type (m) {m) (m) {m] {m) {m)
1.001 ' 225 r 105.500 0.900 105500 1139
1.002 300 105.500 1,139  105.100 1.424
1.003 300 105.100 1424 104450 1.055
1.004 300 104.450 1.055 102.150 0.900
1.005 102.150 0900 102150 1.133
1.006 102.150 1.133 101.380 0.900
Link us Dla Node MH DS Dia Node MH
Node (mm) Type Type Node {mm} Type Typa
1001 51 450 e 52 450
1002 52 450 53 450
1.003 53 450 4 450
1004 54 450 ATT 1
1.005 ATT 1 FC1
1006 FC1 ' EX MH
Manhole Schedule
Node Easting Northing CcL Depth Dia Connactions Unk IL Dia
{m} {m} {m) {m} _ (mm) {(m)  (mm)
51 376593.154 443505.625 105800 1.125 450
7 0 1.001 225
82 376567.516 443477584 105500 1.439 450 4 1 1001 225
’ 0 | 1.002 300
53 376540.007 443447495 105.100 1.724 450 5 s 1 1.002 300
0| 1.003 200
sS4 376527.698 443458749 104450 1.355 450 ¥ 1 1.003 300
0| 1.004 300
ATT 3760518.044 443472515 102.150 1.200 1 1 1.004 200
_ ! 0 | 1.005
FC1 376504 818 443468478 102150 1433 0 1 1.005
©
0  1.006
EXMH 376494516 443477992 101380 1.200 1| 1.006

o

Flow v2.0 Copyright © 1988-2020 Causeway Software Solutions Limited




Reid Janes Partnership File: 10301 SW - network soutl | Page 3
CAUSEMY Network: Storm Network
Sarah Dop
18/03/2020
Simulation Settings
Rainfall Methodology FSR Analysis Speed Normal
FSR Reglon England and Wales Skip Steady State  x
M5-60{mm) 20.000 Draln Down Time {ming) 240
Ratio-R 0.200 Addltional Storage (mYha) 0.0
Summer CV 0.750 Check Discharge Rate(s) x
Winter CV  0.840 Check Discharge Volume x
Storm Durations
15 30 (1] 120 180 240 360 480 600 720 960 1440
Returmn Period Climate Change Additional Area Additonal Flow
{years) (CC %} (A %) Q%)
2 a 4] (1]
100 40 0 0
Node FC1 Online Hydro-EBrake® Control
FlapVahe x Objective [HE) Minimise upstream storage
Replaces Downstream Link Sump Avallable

Invert Level (m) 100.717 Product Number CTL-SHE-0115-6000-1000-6000
Design Depth{m) 1.000 Min Qutlet Diameter {m} .150
Design Flow [Ifs) 6.0 Min Node Diameter {mm] 1200
ATT
Base Inf Coefficient {m/hr)  0.00000 Safety Factor 2.0 Invert Level {m] 100.950
Side Inf Coefficient {m/hr]  0.00000 Porosity 0.95 Time to half empty {mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
my  (m)  (m}) {m} {m) (m) {m) {(m%) {(m?)
0.000 625.0 0.0 0.800 625.0 0.0 0.801 0.0 0.0
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Results for 2 year Critical Storm Duration. Lowest mass balance: 99.71%

Node Event us Peak

Nade (mins}

15 minute summer 51 9

15 minute summer 52 9

15 minute summer 53 2

15 minute summer 5S4 g

480 minute winter AIT 344

480 minute winter FC1 352

15 minute summer EXMH 1

Link Evant us Link
{Outflow} Node
15 minute summer 51 1.001
15 minute summer 52 1.002
15 minute summer 53 1.003
15 minute summer 54 1.004
B0 minute summer ATT 1.005
480 minute winter FC1 Hydro-Brake®

Level
{m}
104.802
104.155
103.512
103.207
101.105
101.126
100.180

Ds
Node
s2
S3
54
ATT
FC1

EXMH

inflow
{I/s}

21
30.9
52.0
69.0
172
141
6.0

Node
Vol [m?)
0.0042
0.0148
0.0216
0.0179
92.1328
0.4624
0.0000

Depth
{m)
0.027
0.053
0.136
0.112
0.155
0.409
0.000

Outflow Velodty Fow/Cap
(I/s} {m/s)

20 0.755
309 1.250
51.9 1.899
70.0 5.542
19.3 0.409

&.0

0.029
0.214
0.359
0.175
0.133

Flood
fm*)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Status

0K
OK
0K
0K
0K

OK

Link Discharge
Vol (m*) Vol (m*
0.0990
1.0124
0.4591
0.2318
0.6085
1859
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Results for 100 year +403% CC Critical Storm Duration. Lowest mass balance: 99.71%

Node Event us Peak Level
Node (mins] {m)
15 minute summer §1 9 104824
15 minute summer 52 9 104.277
15 minute summer 53 9 103.915
15 minute summer 54 9 102.308
720 minute winter  ATT 675 101704
720 minute winter FC1 675 101.704
15 minute summer EXMH 1 100.180
Link Evant us Link Ds
{Outflow} Node Node
15 minute summer 51 1.001 52
15 minute summer 52 1.002 53
15 minute summer 53 1.003 54
15 minute summer 54 1.004 ATT
B0 minute summer ATT 1.005 Fel

15 minute summer

F1l Hydro-Brake®

EXMH

Depth Inflow Node Flood Status
im}y {/s) WVollm"] (m%

0.049 7.2 0.0078 0.0000 OK

0.216 1053 00343 0.0000 OK

0538 1735 0.0857 0.0000

0.213 228.7 0.033% 0.0000 OK

0.754 38.9 447.7263 0.0000

0.986 12.6 1.1157 0.0000

0.000 8.0 00000 0.0000 OK

Outflow Velodty Fow/Cap
(I/s} {m/s)

7.2 0.866 0.106
101.5 1.526 0.703
170.5 2.543 1.180
230.3 6.299 0.577

237 0.427 0.164

&.0

Link Discharge
Vol (m*) Vol (m*
0.6192
2.5424
1.0333
0.6173
0.9738
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Design Settings
Rainfall Methodology FSR Maximum Time of Concentration [mins} 30.00
Return Perlod (years) 2 Maximum Ralnfall [mm/hr] 50.0
Additional Flow {3%) 0 Minlmum Veloclty (m/s}  1.00
F5R Region England and Wales Connection Type  Level Soffits
M5-60 {mm} 20.000 Minimum Backdrop Height {m) 0.200
RatioR 0.200 Preferred Cover Depth {m) 0.S00
v 0.750 Include Intermediate Ground
Time of Entry {mins] 2.00 Enforce best practice deslgn rules
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
{(ha} (mins) Leval {(mm) {m) {m} {m)
(m)
N1 0.095 106.000 450 376608.732 443528.752 1.125
N2 0.23% 103.700 1200 376582499 443552.925 1.125
N3 0.260 101.200 1200 376554.656 443578.580 1.125
N4 0.032 99.800 1 376536.610 443595076 1.275
FC2 0,025 99.800 1200 376530114 443588168 1.305
EX MH 58.640 1200 376511.857 443571364 1.275
Links
Name US DS Length ks{mm)/ USIL DSiIL Fall Slope Dla TofC Rain
Node Node {m) n {m) {m) im}] (1:X] ({mm] ([mins] {mm/hr)
1001 N1 N2 ' : 225 .
1.002 N2 N3
1003 N3 N4 225
10304 N4 FC2
1005 FC2 EXMH 150
Nama Vel Cap Flow us DS IArsa IAdd
imfs) {i/s} {fs) Depth Depth (ha] Inflow
{m}  {m) (I/s)
1.001 333% 1328 129 0500 0500 0.095 0.0
1002 3311 1316 520 0900 03800 0384 0.0
1.003 3257 1295 @873 0900 0900 0.644 0.0
1004 1013 1119 916 0900 0930 0.676 0.0
1005 2153 381 930 1155 1125 0.701 0.0
Plpeline Schedule
Link Llength Slope Dia Link UsCL USIL USDepth DSCL DSIL DS Depth
{m}  (1X) {mm} Type (m) {m) {m) {m) {m) {m)
1.001 ' 225 106.000 0.800 103.700 3 0.200
1.002 103.700 0.900 101.300 0.900
1.003 235 101.200 0900 99.800 0.900
1.004 99.800 0900  99.800 0.930
Link us Dia Noda MH DS Dia Node MH
Node (mm] Typma Type Node {mm] Type Type
1091 N1 450 N2 1200
1002 N2 1200 N3 1200
1.003 N3 1200 N4 1
1.004 N4 1 FC2 1200
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Plpeline Schedule
Unk Length Slope Dla Link USCL USIL USDepth DSCL DSIL DS Depth
(m) {1:X] (mm] Typa {m} {m]) (m) {m) {m) (m}
1.005 ' 150 ( 99.800 1.155 58.640 1.125
Link us Dla Noda MH DS Dia Node MH
Node (mm) Type Type Node {mm} Type Typa
1,005 FC2 1200 EXMH 1200
Manhole Schedule
Node Easting Northing cL Depth Dia Connactions Unk IL Dia
{m} (m) {m) {m) _ (mm}) {m)  {mm)
N1 376608.732 443528752 106.000 1125 450 | |
0| 1001 225
N2 376582.499 443552925 103700 1125 1200 | | 1 100 225
' 01002
N3 376554.656 443578580 101300 1.125 1200 . 1 1.002
0| 1.003 225
N4 376536.610 443595.076 99.800 1.275 1 1 1.003 225
i ' 0 1.004
FC2 376530.114 443588.168 S9.800 1305 1200 ; 1 1.004
i 0 | 1.005 150
EXMH 376511857 443571364 98640 1275 1200 : 1 1005 150
mulation
Rainfall Methodology FSR Analysis Speed Normal
FSR Region England and Wales Skip Steady State  x
MS-60 {mm) 20.000 Drain Down Time {mins) 240
Ratio-R 0.200 Additional Storage (m¥ha) 0.0
Summer CV  0.750 Check Discharge Rate(s) x
Winter CV  0.840 Check Discharge Volume x
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
{years) (oC %} (A %) {Q %)
2 0 4] 1]
30 Li] 4] i)
100 40 0 1]
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Flap Valve

Replaces Downstream Link
Invert Level {m}

Design Depth [m)

Design Flow {|/s)

Flap Valve

Replaces Downstream Link
Invert Level {m)

Deslgn Depth {m)

Deslgn Flow {l/s)

Flap valve

Replaces Downstream Link
Invert Level (m})

Design Depth {m)

Design Flow (I/s)

Node FC2 Online Hydro-Brake*® Control

X Objective (HE) Minimise upstream storage
v Sump Avallable

98.495 Product Number CTL-SHE-0115-6000-1000-6000
1.000 Min Outlet Diameter (m] 0.150

6.0 Min Node Diameter {mm} 1200

Noda N3 Online Hydro-Braks® Contral

X Objective (HE) Minimise upstream storage
v Sump Available

100.175 Product Number CTL-SHE-0110-5500-1000-5500
1.000 Min Outlet Diameter {m} 0.150
5.5 Min Node Dlameter{mm) 1200

Node N2 Online Hydro-Brake® Control

X Objective [HE) Minimise upstream storage
J Sump Avallable

102,575 Product Number CTL-SHE-0132-8000-1000-8000
1.000 Min Outlet Diameter {m} 0.150

B.O Min Node Diameter{mm) 1200

Node N2 Depth/Area Storage Struchune

Base Inf Coefficient {m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 102.575
Side Inf Coefficient {(m/hr)  0.00000 Porgsity 0.95 Time to half empty {mins}
Depth Area InfArsa Dapth Area InfArsa Depth Area InfArsa
m}p (m%) (m% m ({m) {m?) {m (m) {(m)
0.000 3240 0.0 0.800 3240 0.0 0801 00 0.0
Ncde N3 Area S5to Structure
Base Inf Coefficient {m/hr)  0.00000 Safety Factor 2.0 Invert Level {m} 100.175
side Inf Coefficlent {m/he)  0.00000 Poroslty 0.95 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
m} (m) (m?) {m} {(m) (m) {m}] {(m%) (m?
0.000 756.5 0.0 0.800 756.5 0.0 0.801 0.0 0.0

Node N4 Depth/Area Storage Structure

Base Inf Coefficient {(m/hr} 0.00000 Safety Factor 2.0 Invert Level {m) 98.525
Slde Inf Coefficlent (m/hr} 0.00000 Porosity 0.95 Time ta half empty {mins)
Depth Area InfArea Depth Area Inf Area Depth Area InfArea
{m} (m%) (m?) {m} (m%) [m?} m} {(m%) (m?)
0000 720 0.0 0800 72.0 0.0 0.801 0.0 0.0
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Node Event

15 minute summer
240 minute winter
1440 minute winter
1440 minute winter
1440 minute winter
15 minute summer

Link Event
{Outflow)

15 minute summer

240 minute winter
1440 minute winte
1440 minute winte
1440 minute winte

Results for 2 year Critical Storm Duration. Lowest mass balance: 99.93%

us Peak Level Depth Inflow Node Flood Status
Node {mins} [m}) (m} (ifsy Vvel(m®) {m9)
N1 8 104939 0.063 18.3 00101 0.0000 OK
N2 le4 102748 0.173 174 533716 0.0000 OK
N3 1020 100.382 0.207 10.2 148.7618 0.0000 OK
N4 980 98688 0.163 5.7 11.1167 0.0000 OK
FC2 990 98.687 0.192 5.8 0.2173 0.0000
EX MH 1 97365 0.000 2.7 00000 00000 OK
us Link Ds Outfiow Veloclty Flow/Cap Unk Discharge
Naode Nede {Ifs) {m/s) Vol[m* Veol{m")
N1 1001 N2 187 3.015 0.141  0.2487
N2  Hydro-Brake® N2 7.6
r N3 Hydro-Brake® N4 54
r N4 1.004 FC2 5.7 0.229 0.051 0.4863
r FC2  Hydro-Brake®* EXMH 5.8 3516
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Results for 30 year Critical Storm Duration. Lowest mass balance: 99.93%

DS  Outflow Veloclty Flow/Cap

Node Event us Peak Lewvel
Node ({mins) {m}
15 minute summer N1 8 104.960
360 minute winter N2 264 102.932
1440 minute winter N3 1140 100.569
960 minute winter N4 735 98.847
960 minute winter FC2 735 98.847
15 minute summer EXMH 1 97.365
Link Event us Link
{Outflow} Node Noda
15 minute summer N1 1001 N2
360 minute summer N2 Hydro-Brake® N3
480 minute winter N3 Hydro-Brake® N4
600 minute winter N4 1.004 FC2
1440 minute summer FC2 Hydro-Brake® EX MH

Depth Inflow Node Flood Status
(m} (ifsy Vval(m) {m9)

0.085 345 00136 0.0000 DK
0.357 24.2 110.3133 0.0000

0.354 144 283.8755 0.0000

0.322 6.5 220186 0.0000 OK
0.352 6.0 0.2979 0.0000

0.000 4.0 00000 00000 OK

(/s)  (m/s)
350  3.200 0.264
8.0
5.5

6.0 0.178 0.053

6.0

Link Discharge
Vol (m*}] Vol [mY)
04627

0.9166
413.1
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Results for 100 year +403% CC Critical Storm Duration. Lowest mass balance: 99.93%

Node Event us Peak
Node ({mins)
15 minute summer N1 8
480 minute winter N2 368
1440 minute winter N3 1560
720 minute winter N4 650
720 minute winter FC2 650
15 minute summer EXMH 1
Link Event us LUink
{Outflow} Node
15 minute summer N1 1.001
480 minute winter N2 Hydro-Brake®
120 minute winter N3 Hydro-Brake®
15 minute summer N4 1.004
60 minute winter  FC2 Hydro-Brake®

Lewvel
{m})
104.989
103.623
100.970
99.385
99.383
97.365

Ds
Noda
N2
N3
N4
FC2
EXMH

Depth
(m)
0.114
1.048
0.795
0.860
0.888
0.000

Outflow
(l/s}

62.2

8.2

5.3

-10.8

6.0

(ifs)
62.1
35.5
19.4

7.8
6.1
5.6

Velocity

{m/s)
3.303

-0.500

Node
Val (m?)

0.0182

247.57592
572.2593
54,7542

1.0049
0.0000

Flow/Cap

0.468

-0.0%7

Flood
{m)
0.0000 OK
0.0000
0.0000
0.0000
0.0000
0.0000 OK

Link

Status

Discharge

Vol (m*) Vol (m?)

0.8446

0.3501

100.56
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