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Proposed Development, Houghton Main, Grimethorpe Flood Risk Assessment

1.0 Executive Summary

This Flood Risk Assessment (FRA) has been prepared in accordance with the guidance

set out in the Government's Planning Policy Statement 25: Development and Flood Risk

(PPS25) which was issued in December 2006.

The aim of the FRA is to demonstrate how flood risk to the development and downstream

areas will be managed now and taking climate change into account.

This report summarises the methodology and results of the FRA in relation to a 3.76

hectare site on which it is proposed to implement industrial development falling within use

classes B1, B2 and B8 (as the Town and Country Planning (Use Classes) Order 1987 as

amended). It will accompany the planning application in respect of the proposed

development.

The development area (DA) covers a site east of Bamsley within Barnsley Metropolitan

Borough.

The site falls within the Environment Agency's (EA) Flood Zone 1, land assessed as

having a less than 1 in 1000 «0.1%) annual probability of river or sea flooding in any year.

Consequently, this study focuses on management of surface water runoff, as

recommended in the EA's FRA Guidance Note 1, and concludes that the DA can be

drained in a manner that will ensure no increased risk of flooding to the development or its

environs.

WmSaundersPartnershipLLP 2 Job No. 9515
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Proposed Development, Houghton Main, Grimethorpe Flood Risk Assessment

2.0 Introduction

Government policy with respect to development in flood risk areas is contained within

PPS25 which replaces Planning Policy Guidance Note NO.25 (PPG25).

This FRA assesses the flood risk in relation to proposals for industrial development at

Houghton Main in Barnsley Metropolitan Borough.

Barnsley Metropolitan Borough Council (BMBC) as the Local Planning Authority (LPA) will

make the final decision with regard to planning permission applications. In terms of the

Town and Country Planning (General Development Procedure) Order 1995 as amended,

the LPA must consult the EA on all applications for development on land exceeding 1

hectare which is located outside flood risk areas.

Wm. Saunders Partnership LLP has prepared this FRA as part of its commission with

Strategic Sites Limited, a property development company.

Wm Saunders Partnership LLP 3 Job No. 9515
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Proposed Development,Houghton Main, Grimethorpe Flood Risk Assessment

3.0 Sourclls of Information

• Topographical survey (Appendix A);

• Barnsley Unitary Development Plan;

• Site walkover survey;

• Environment Agency correspondence and websites;

• Barnsley Metropolitan Borough Council website;

• Centre for Ecology and Hydrology pUblications;

• CIRIA publications.

Wm Saunders Partnership LLP 4 Job No. 9515
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Proposed Development, Houghton Main, Grimethorpe Flood Risk Assessment

4.0 Proposed Development

4.1 Site Location and Description

The development site is located approximately 5 miles east of Barnsley in South

Yorkshire. It encompasses part of a reclaimed open-cast mine, the former Houghton Main

Colliery. It is bounded by a line of trees and grassland in the southwest, a 300 metre long

dismantled railway embankment to the north, Park Spring Road (A6195) and a

roundabout to the east, and a private development - Green Park Energy - immediately to

the south. The River Dearne runs some 60 to 80 metres away from the southwestern

boundary, with flood defences and grassland in between.

The site location is shown below. Its National Grid Reference is 441700, 406400.

-~\-I-----

~'. t

\1 08~,

,.",.~

Figure 1 Location Map

Wm Saunders Partnership LLP 5 Job No. 9515
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ProposedDevelopment,HoughtonMain, Grimethorpe Flood Risk Assessment

The topography of the area is generally fiat, the steepest part being the southwestern

triangular portion which slopes outwards at gradients varying between 1 in 11 and 1 in 40

towards the River Dearne flood plain,

Existing levels vary between 34m AOO in the north and just over 30m AOO at the

westernmost point. The former railway embankment along the northern boundary is over

20m at its widest, rising over 3m above adjacent ground at its highest point, which is

36.44m AGO,

The geology consists of artificial or made ground, After cessation of open cast mining

operations, the site was restored to original levels using earthworks compaction methods,

with the intention of making the land suitable for industrial use, Materials used in the

backfilling and compaction works were classified as: cohesive soils; well graded and

granular cohesive soils; and uniformly graded material.

All structures to do with mining operations have long been removed, and the site is

generally covered with scrub and grass,

Access to the site is by way of the roundabout in the southeast.

WmSaundersPartnershipLLP 6 Job No, 9515

4.2 Development Proposals

It is proposed to construct units for industrial use with uses falling within classes B1, B2

and B8 as defined in the Town and Country Planning (Use Classes) Order 1987 as

amended. The development will comprise 1.101 hectares of ground floor space, 1.782

hectares of car parking, accessways and footpaths, and just under 8800 square metres of

landscaped areas.

The proposed layout for the development is shown in Appendix B.
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5.0 Flood Risk

5.1 Introduction

According to Annex E of PPS25, any new development should not increase but rather

reduce flood risk, and flood risk assessments should be proportionate to the risk and

appropriate to the scale, nature and location of the development.

The EA has stipulated (letter dated 23/0112008 in Appendix C) that surface water runoff

generated by the proposed development and flowing into any watercourse would have to

be limited to 5 Iitres per second per hectare for the impermeable area, with a balancing

facility provided to contain a 1 in 30 year storm flow. The site would also need to retain a 1

in 100 year storm flow without causing flooding to property.

5.2 Existing Information

Wm Saunders Partnership LLP 7 Job No 9515

Figure 2 EA Flood Map
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Proposed Development, Houghton Main, Grimethorpe Flood Risk Assessment

Fluvial Flooding

The site is located approximately 80 metres northeast of the River Dearne. The EA's flood

map (figure 2) shows that the DA is located in Flood Zone 1, which means the likelihood of

river flooding is low, or less than 1 in 1000 annual probability - less than 0.1 % in any

year.

The flood map also shows a thin Flood Zone 2 strip next to the wider Flood Zone 3 area

constituting the River Dearne's flood plain. Flood Zone 2 represents land assessed as

having between a 1 in 100 and 1 in 1000 annual probability of river flooding (1% - 0.1% in

any year) whilst similarly, Flood Zone 3 refers to a 1 in 100 or greater annual probability of

river flooding.

It is noted that there is a flood defence on the river's eastern bank some 65 metres from

the site's southwestern boundary. Further description of this has been considered

unnecessary as the lowest point on the site at 31m AGD is 3 metres above the estimated

water level for the 1 in 100 year return period (see ISIS Model summary sheets in

Appendix D).

The site's location precludes tidal flooding.

Surface Water and Groundwater Flooding

The site has undergone restoration from its former state as an open cast mine. It is

grassed and there is no evidence of previous flooding. There are no apparent surface

water drainage features, suggesting that rainwater finds its way naturally into the ground.

Groundwater levels within the site appear to be concurrent with the regional water levels

within shallow mine workings as monitored by the Coal Authority, with the highest level

recorded on site being approximately 28.4m AGD.

5.3 Climate Change

Because of increasing scientific evidence that human activity is altering the global climate,

the Government established the UK Climate Impacts Programme (UKCIP) to assist local

and regional organisations in assessing their vulnerability to climate change, and plan

- appropriate' adaptation ·measures;·lt ·isprojected .that.a.future .conseq uence .of c1imi'lte

Wm Saunders Partnership LLP 8 Job No. 9515
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Proposed Development,Houghton Main, Grimethorpe Flood Risk Assessment

change will be an increase in the frequency and intensity of both winter and summer

storms.

The interim national procedure 'Preliminary Rainfall Runoff Management for

Developments' (DEFRAIEA Report W5-074IA) stipulates: "Climate change will be taken

into account in hydrological regions by increasing the rainfall depth by 10% for computing

storage volumes. Due to the relationship between rainfall and runoff being non-linear, the

use of 10% additional rainfall is considered to approximate to a 20% increase in runoff for

larger events. No allowance for climate change should be applied to calculated greenfield

peak rates of runoff from the site for any hydrological region."

Annex B to PPS25 recommends increasing peak rainfall intensity by 10% and 30% for the

years 2025-2055 and 2085-2115 respectively, to allow for climate change.

PPS25 also states that for developments, an allowance should be made for the projected

rise of sea level over the life of the development. According to the relevant table in the

Guide, the recommended contingency allowances for net sea level rise for the East of

England are: 4mmlyear from 1990 to 2025; 8.5mm/year for 2025-2055; 12mmlyear for

2055-2085; and 15mm per year between 2085 and 2115. This adds up to a net sea level

rise of 1.028m over 100 years for this region within which South Yorkshire is located,

Though the DA is some distance from the sea, it was considered necessary to look at net

sea level rise as the nearby River Dearne will be affected by this.

5.4 Summary

The Development Area is not at risk from river or tidal flooding. It will, however, be at risk

from possible flooding arising out of the development itself due to the additional surface

water runoff generated by the greatly increased impermeable area. The surface water

disposal system devised for this development will have to address this flood risk, ensuring

properties and people in the development and surrounding areas will not be put in danger

at any time,

9 Job No, 9515Wm SaundersPartnershipLLP
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6.0 Drainage Strategy

6.1 Maximum Allowable Discharge

As previously stated, the EA has set the maximum allowable discharge rate for surface

water arising from the developed site at 5 Iilres/second/hectare of impermeable areas.

This means with hard surfaces adding up to 2.8824 ha. an absolute maximum of 14.4 lis

would be allowed to flow into the nearby River Dearne.

6.2 Sustainable Urban Drainage Systems

PPS25 states that "surface water arising from a developed site should be managed in a

sustainable manner to mimic surface water flows from the site prior to the development

while reducing flood risk to the site itself and elsewhere, taking climate change into

account." Sustainable urban drainage systems (SUDS) provide a means towards

achieving that aim. The Building Regulations give priority to the use of infiltration drainage

systems over watercourses and sewerage.

Soakaway tests conducted on site confirmed the feasibilty of using infiltration devices as a

means of removing runoff from the development. The mean infiltration rate was found to

be 1.99E-05 m/s. or 71,64 mm/hour.

WmSaundersPartnershipLLP 10 Job No. 9515

Infiltration Devices

Part of the accessways and parking areas may be surfaced with permeable blocks,

permitting infiltration of runoff and its subsequent detention either in the subbase layer or

in modular geocellular blocks underneath the pavement. Roof runoff would be directed

into the same storage space. The detained runoff would be ailowed to percolate into

adjacent ground. in similar fashion to a soakaway.

In addition, a detention pond with a capacity of up to 1100 cubic metres will be constructed

in the southwestern corner. This is considered more appropriate than an infiltration

basin due to the site falling within Groundwater Vulnerability map sheet 12 which

classifies the soil as predominantly high leaching (see EA letter of 23/01/2008 in Appendix

C).
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Proposed Development, Houghton Main, Grimethorpe Flood Risk Assessment

Impermeable sUrfacing may be used in lieu of pervious blocks for all or part of the hard

areas with the water being collected by gullies before entering storage.

6.3 Drainage Design

The responsible water company, Yorkshire Water, have confirmed that no storm water

drainage apparatus is located in or near the DA (e-mail dated 11/02/2008 in Appendix C).

It is proposed that an outfall pipe will be constructed from the detention pond mentioned

above to the river, emerging at the westernmost point of the site.

Features of the proposed surface water drainage scheme include:

• A detention pond with a capacity of 1100 m' located downstream of the drainage

system, with a hydrobrake flow control chamber set to 14.4 lis and a 150mm

diameter outfall;

• If space provides a further detention pond could be added to remove the need for

the 300m' of additional storage;

• If a further detention pond cannot be provided on site, Geocellular block or subbase

attenuation with a storage volume of 300 m', under pervious or impervious surfacing

(Type A system in CIRIA C697, refiecting total infiltration into the sub-soils after

temporary storage in the sub-structure);

Note: A permeable geotextile specifically designed for hydrocarbon pollution

treatment - such as Althon ltd's SEL Sudstex Permafilter - will be laid between the

storage medium and the soils beneath.

• Maximum filtration from the storage structure of 40 I/s;

• Peak discharges to the watercourse of 13.3 lis and 14.0 lis for the 3D-year and 100-

year return periods respectively.

Flood Protection

The detention pond has been designed to accommodate a 1 in 100 year storm in line with

recommended practice.

Type A infiltration systems within the car park areas will be designed with a safety factor of

10 (CIRIA C697) to afford long-term flood protection in terms of delaying eventual siltation
of iliestruCti.ires· . --- ._.- _._- .. ..... - _.

Wm SaundersPannership LLP 11 Job No. 9515
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ProposedDevelopment,HoughtonMain, Grimethorpe Flood Risk Assessment

Ground floor levels will be set not less than 150mm above adjacent ground levels. This

will ensure the bUildings will be protected from flooding throughout the development's

design life.

Note: The Windes drainage design suite was used in all calculations (see Appendix 0 for

printouts).

7.0 Conclusions

• The proposed development site is not at risk from fluvial nor tidal waters,

nor from any artificial water bodies.

• The development will generate quantities of surface water runoff which will pose flood

risk to the development itself and to its neighbours, unless appropriate design and

management measures are taken.

• The maximum allowable discharge and water quality requirements of the EA will need

to be maintained through the life of the development.

• This report has demonstrated that the DA can be drained in a manner that will ensure

no increased risk of flooding to the development or its environs.

Wm Saunders Partnership LLP 12 Job No. 9515
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1
I: kevin dean

1 From:
Sent:
To:
SUbject:

jen ny.henman@yorkshirewater.co.uk
11 February 2008 17:01
kevin dean
water info

1----.-:,:71----.- ..---------..---._-.--.-.-.-------._--.--.------ ..------ ...-.--_..--._-------._-
~1 Houghton Main

Layout Plan .jpg

I
1 Kevin,

I
~urther to your letter dated the 22nd January regarding the site at Houghton Main,
Grimethorpe ....

I
I have no record of any Section 104 sewers for the site or adjoining site but we have
carried out a sewer requisition of a pumping station and rising main from the local Waste
Water Treatment works to the south of your site.
Please see the enclosed plan. The plan shows your area of development within the green
boundary of the developable land.

I I am unsure what the pumping stations designed flows from the area was designed to cater
for - for this you will be able to contact our planning section @
Planning.Sewerage@yorkshirewater.co.uk where they can, for a fee, advise you of the

I
allowable discharge rates from the site. I will pass your correspondance through to
them.

, Thanking You Jenny Henman

I Site layout and location plan (See attached file: Houghton Main Layout
, Plan. jpg)

I
, Do you want to know what land and property we've for sale or to let or find out what to

do if we're working on your land? Do you want to know how we're involved in the planning

I development process or what projects our sister company, Keyland Developments, are
involved with? Then visit http://www.yorkshirewater.com/landandproperty to see a brand

I new section on our website.

I YORKSHIRE WATER - WINNER OF THE UTILITY OF THE YEAR AWARD 2004,
2005 AND 2006
The information in this e-mail is confidential and may also be legally privileged. The

1 contents are intended for recipient only and are subject to the legal notice available at
http://www.keldagroup.com/email.htm Yorkshire Water Services Limited Registered Office

i Western House Halifax Road Bradford BD6 2SZ Registered in England and Wales No 2366682

I

I
I

il
I

mailto:henman@yorkshirewater.co.uk
mailto:Planning.Sewerage@yorkshirewater.co.uk
http://www.yorkshirewater.com/landandproperty
http://www.keldagroup.com/email.htm
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creating a better place Eiivironment
Agency

Wm Saunders Partnership LLP
Sheppard Lockton House
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DEAD FILE 6Jrl

lOFI.\-E --

Our Ref: RFII2007/34
Your Ref:

Date: 23 January

Dear Kevin

PROPOSED DEVELOPMENT, HOUGHTON MAIN, GRIMETHORPE, SOUTH
. YORKSHIRE

Thank you for your letter dated 18 December 2007 regarding the above and
SUbsequent payments of 24 December 2007 and 7 January 2008.

Development Control

Our indicative "Flood Zone Maps" show the identified site to be in PPS25 zone 1.

We have no record of flooding to this site.

TheRiverDearne is situated to the .west-of.the site. If.iUs .proposed ..to .drain the site
to a watercourse any surface water drainage from the site would have to be
attenuated to a maximum of 5 Iitres/second/hectare for the impermeable area, the
balancing facility designed to accommodate a 1 in 30 year storm flow from the site
and a 1 in 100 year flow retained within the site without causing flooding to property.

Environment Management

There are no Waste Management Licence sites within 250 meters of the above site
area.

Groundwater

The site lies upon Pennine Middle Coal Measures overlain by Alluvium, Silt, Sand
and Gravel. Groundwater Vulnerability map Sheet 12 classifies the soil a!'
predominantly high leaching.

'Phoenlx House. Global Avenue. Leeds. LS11 8PG
Customer services line: 08708 506 506
Email: enquiries@envlronment-agency,gov.uk
www.environment-agency.gov.uk

VATNo 6624~~' @
\

mailto:enquiries@envlronment-agency,gov.uk
http://www.environment-agency.gov.uk
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There are 2 historic landfill sites in the vicinity:

National Coal Board
Coalite and Chemical Products Ltd.
SE41100760

Commercial Landfill
SE 4210 0740

Planning

The site is located in flood zone 1 but because it is over a hectare in size it would
still need to do a flood risk assessment. This would need to assess surface water
run off from the site and we would recommend that the applicant look at Appendix E
and F in Planning Policy Statement 25 for some guidance. If a flood risk assessment
was not submitted with the application then we would object to it.

There may be issues with contaminated land on the site due to the proximity of the
old railway cutting. This would need to be investigated before submission of an
application.

This information is provided subject to the enclosed notice which you should read.

Yours sincerely

CHERYL BEECH
EXTERNAL RELATIONS

Phoenix House. Global Avenue. Leeds. LS11 8PG
Customer services line: 08708 506 506
Email: enquiries@environmenl-agency.gov.uk
www.environment-agency.gov.uk

VAT No: 662 490134

mailto:enquiries@environmenl-agency.gov.uk
http://www.environment-agency.gov.uk
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Environment Agency. North East Region
Re-working or the River Don Model
ISIS Hydraulic Model Summary Sheel
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Summary of R.sults

ProlUo AEP Flow Water level Veloeky
No (%) (mA3/s) (mAOD) (mls), 4.00 34.8 Z7.76Z 0.79

Z Z.OO 38.Z Z7.953 0.80

3 1.33 39.6 Z8.034 0.80

4 '.00 40.5 Z8.154 0.80

5 0.67 43.Z Z8.Z96 0.80

Level of Left Bank 28.060 mACO

level of Right Bank 27.850 mAOa
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Ash Tree

Stables UJ10.-"",\
•

Edderthorpe fI "
I' a,

_f, .-

E1j II ( n11.11 Jl
Agel (y

WIhW.environm enl·agency .gov .uk

General Enquiries: 08708 506 506
General Enquiries (Minicom): 08702 422 549

FLOOD ZONE DATA FOR ENGLAND

Information· User Note
The Flood Zones have been produced in accordance

with the requirements of govemment planning Policy on
Development and Flood Risk (PIaMing Policy Guidance

PPG25 in England dated July 2001 and the Draft Technical
Advice Note TAN15In Wales dated July 03). The Flood

ZOnes are for plaMlng consultations.

The Fbod Zones are based on Infonnation available at that time
and YJiIl benefit from updates as better Information becomes

available. For example changes In hydrological river response,
observations fonowlng flood events or Improved modelling

techniques.No consideration has been given to dimate change
at this time.

It should be noted that locations adjacent to rivers. not lnduded
at this stage of the survey, maybe at risk of flooding. When in

doubt the Environment Agency should be consulted.

These maps may also be used by Local Authority Emergency
Planners when producing Major Incident Flood Response Plans.

The extents of Bny Flood WBrnlng Service provided by the
environment Agency Is contained withIn the Local Flood

Wamlng Plan

Zone 3 (England) and Zone C (Wales) is the Agency's best
estimate of the areas of land with a 100 to 1 (1%) chance or

greater of flooding each year from rivers in catchments greater
than 3 sq.km or with 200 to 1 (0.5%) chance or greater of flooding

each year from the sea, without the presence of any defences.

Zone 2 (England) and Zone B (Wales) Is the Agency's best
estimate of the areas of land that could "ood under extreme

conditions with a 1000 to 1 or (0.1%) chance of flooding each
year from rivers and the sea without the presence of defences .

Flood Zone Data
For England

main river

flood zone 2

flood zone 3

areas benefiting from flood defences

flood map flood defences 06103/;

1:7,000
when reproduced @ A3

Copyright Notice

This map is reproduced from Ordnance Survey material with tt
permission of Ordnance Survey on behalf of the Controller of ~
Majesty's Stationery Office Cl Crown copyright.
Unauthorised reproduction infringes Crown COpyright and may
to prosecution or civil proceedings.
Environment Agency. 100026380.2008.
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T.... rsHill

.'

Lnvironl
Agency

}

WNW .environme nt-agency .gov. uk

General Enquiries: 08708 506 506
General Enquiries lMinicom): OB702 422 549

Flood Extent and Flood Levels • Information

The extent of dooding is only shawn be those watercourses
surveyed after the flood event. Other flooding may have
oCQJred which is not sho'M'1. This Is the best Information
currendyavanable.

Flooding History:
Flood Levels &
Flood Extents

Legend
Main River

t. Autumn 2000 Flood Event Flood Level (m)

o River Don 1947 Flood Event Flood Extent

:~~ Autumn 2000 Flood Event Flood Extent

06/03/21

Scale: 1:7,000
when reproduced @ A3

Copyrtght Notice

This map is reproduced from Qr<1nan.ceSurvey matertal with ttu
permission of Ordnance Survey on behalf of the Controller of HI
Majesty's Stationery Office © Crown copyrtghL
Unauthorised reproduction infringes Crown coPyright and may I
to prosecution or civil proceedings.
Enviranmenl Agency, 100026380.2008.
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Sheppard Lockton House

i Cafferata Way
.. !ie)Nark..B.m.12J'.N.._ ..._
j Date 18 June 2008
I File POROUS CARPARK.SRC
~-MicrQjdraj.D~@~~~~~~~:=_=__-=:_~-:

9515 SSL Houghton Main
Grimethorpe
Flood Risk AssessmentD~sig~~dBYDM··----·'-- I!l 0

~hec)<:!,dBy: . ._ ... :...;;;!__1i1_~_,,;;_~_1!i_;,..~_~._.~~~:;),~~
._SOUE&~.9.ntrol.YUJ.2__. ._._. ._.... __ ._. __.___

I
I Porous Car park Details

I Intil Caef - Base (m/hr)
Membrane Percolation {mm/hr)
Safety Factor
Porosity
Length 1m)
Width 1m)
Invert Level {mj

0.071640
10

1.5
0.95
80.0
30.0

31.500

Cover Level (m)
Slope (1:xl

Max percolation (l/s)
Depression Storage (rom)

Evaporation (mrn/day)
Cap Volume (m)

32.025
200.0

46.7
5
3

31. 800I
I filtration Control

I
I

Permeability Coeficient (m/s)
Safety Factor
Bed Depth 1m)

0.000019
10.0

1.200

Area (m2)

Invert Level (m)
5026.5
31.500
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, Sheppard Lockton House 9515 SSL Houghton Main '
~Cafferata Way Grimethorpe
,_Newark_ NG24 ~TN_____ Flood Risk Assessment
i Date 18 June 2008 --:De;;g;;~dBY--DM-----
jile POROUS CARPARK.SRC Check-fJiJ?L _
;_MicroJ~rain..sg~_______________ Sour.!'."ContrQl W~lL2_____________ _ 1
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Summary of ReS1Jlts for 30 year Return Period (+ 100/0)

Half Drain Time 68 minutes
Storm Maximum Maximum Maximum Maximum Maximum Maximum

Duration Control Filtration Outflow Water Level Depth Volume status
(mins) (lis) (lis) (lis) (rn 00) (rn) (m3 )

15 Summer 11,2 16,5 27,7 31.7078 0.2077 123.1 0 K
30 Summer 11,4 18,4 29,8 31.7313 0,2312 152.4 0 K
60 Summer 11.5 19.2 30,7 31,7418 0,2417 166,4 o K

120 Summer 11.5 19.2 30.7 31.7413 0,2412 165,6 o K
180 Summer 11.4 18,6 30.1 31,7343 0,2342 156,2 o K
240 Summer 11.3 18,0 29,3 31.7258 0,2257 145,2 o K
360 Summer 11.2 16,7 27,9 31.7098 0,2097 125,2 o K
480 Summer 11.1 15,5 26,6 31.6948 0.1947 108,1 o K
600 Summer 11.0 14 ,4 25,4 31.6813 0.1812 93,4 o K
720 Summer 10,9 13,4 24,3 31,6683 0.1682 80,7 o K
960 Summer 10,7 11,6 22,4 31,6463 0.1463 60,8 o K

1440 Summer 10,4 8.8 19,2 31,6103 0,1103 34,7 o K
2160 Summer 10,1 5,8 15.9 31.5723 0,0723 14,9 o K
2880 Summer 9,9 3,7 13.6 31.5483 0,0482 6,7 OK
4320 Summer 9,7 0,6 10,3 31.5188 0,0188 1.0 o K
5760 Summer 9,7 0,8 10,5 31.5218 0,0217 1.3 o K
7200 Sununer 9.7 0,4 10.1 31.5168 0,0168 0.8 o K
8640 Summer 9,6 0,2 9,9 31.5118 0,0118 0.4 o K

10080 Summer 9.6 0,1 9.7 31.5068 0.0068 0.1 o K
15 Winter 11.3 17,7 29,0 31.7218 0,2217 140.1 o K
30 Winter 11.5 19,7 31.2 31,7478 0.2477 174.6 o K
60 Winter 11,6 20,7 32,3 31. 7598 0.2597 192.1 OK

120 Winter 11,6 20,5 32.1 31.7578 0.2577 189.1 o K
180 Winter 11,5 19,7 31. 2 31. 7478 0.2477 175,0 OK
240 Winter 11 ,4 18.8 30.2 31,7358 0,2357 158,7 o K
360 Winter 11.2 16,9 28.2 31,7128 0.2127 128,9 o K

Storm Rain Time-l?eak
Duration

(rnrn/hr) (mins)
(rnins)

15 Summer 83.64 18
30 Summer 54.45 31
60 Surruner 33.89 52

120 Summer 20.48 86
180 Summer 15,09 120
240 Summer 12.09 154
360 Summer 8,84 220
480 Summer 7,07 284
600 Summer 5,94 348
720 Summer 5,16 410
960 Summer 4.12 530

1440 Summer 3,00 766
2160 Summer _2 .18 1120
2880 Summer 1.73 1468
4320 Summer 1.26 2096
5760 Sununer 1.00 2904
7200 Summer 0.84 3576
8640 SUTIUner 0.72 4304

10080 Summer 0.64 4976
15 Winter 83,64 18

-_.30._Winter ______54_,A 5___ _31 _
60 Winter 33,89 58

120 Winter 20,48 92
180 Winter 15,09 130
240 Winter 12,09 166
360 Winter 8,84 236

I
I
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Sheppard Lockton House
Cafferata Way
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. Date 18 June 2008
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_i
9515 SSL Houghton Main
Grimethorpe
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Designed By DM
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I
,

I Summary of Results for 30 year Retllrn Period (+ 10%1

I Storm Maximum Maximum Maximum Maximum Maximum Maximum
Duration Control Filtration Outflow Water Level Depth Volume Status

{mins) (1/$) (l/s) (1/ s) (m OD) (m) (ro3 )

480 Winter 11.1 15.2 26.3 31.6913 0.1912 104.5 0 K
600 Winter 10.9 13.7 24.6 31.6723 0.1722 84.4 0 K
720 Winter 10.8 12.3 23.1 31.6548 0.1548 68.0 0 K
960 Winter 10.5 9.9 20.4 31.6243 0.1243 43.9 0 K

1440 Winter 10.2 6.2 16.4 31.5783 0.0783 17.5 0 K
2160 Winter 9.9 2.6 12.5 31.5408 0.0407 4.7 0 K
2880 Winter 9.7 0.6 10.3 31. 5188 0.0188 1.0 0 K
4320 Winter 9.7 0.3 10.0 31.5138 0.0138 0.5 0 K
5760 Winter 9.6 0.2 9.9 31.5H8 0.OH8 0.4 0 K
7200 Winter 9.6 0.0 9.6 31.5018 0.0018 0.0 0 K
8640 Winter 0.0 0.0 0.0 31.5000 0.0000 0.0 o K

10080 Winter 0.0 0.0 0.0 31.5000 0.0000 0.0 o K

Storm Rain Time-PeakDuration (mm/hr) tmins}
(mins)

480 Winter 7.07 302
600 Winter 5.94 364
720 Winter 5.16 426
960 Winter 4.12 546

1440 Winter 3.00 778
2160 Winter 2.18 1104
2880 Winter 1.73 1560
4320 Winter 1.26 2164
5760 Winter 1.00 2856
7200 v,linter 0.84 3544
8640 Winter 0.72 0

10080 Winter 0.64 0
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: Sheppard Lockton House 9515 SSL Houghton Main '

Cafferata Way , Grimethorpe
c.Newi'rk NG2.1..2..T.N__________ ..-.EJQQ9Risk J'.ss"ssffieIlL __
I Date 18 June 2008 , Designed By DM
'---File l'0gOUj)_ CAR PAR!<-);;RC .__,.Qlecgg_S.Y. .______ _ _
._Mi9rQ_Drainag~,,_,. ._.,_.... . . Sg~ Con.tI.QI WJ--l-'-~ ~_. __ . .._.._.__, .__ .._ ..-,. \

1parOl] s Car Park Details

Infil Coef - Base (m/hr)
Membrane Percolation (mm/hr)
Safety Factor
Porosity
Length 1m)
Width 1m)
Invert Level 1m)

0.071640
70

1.5
0.95
80.0
30.0

31.500

Cover Level (m)
Slope 11:x)

Max Percolation (lis)
Depression Storage (rom}

Evaporation (rom/day)
Cap Volume (m)

32.025
200.0

46.7
5
3

31.800

Filtration Control

Permeability Coeficient (m/s)
Safety Factor
Bed Depth Iml

0.000019
10.0

1.200

5026.5
31.500

Area (m2)

Invert Level 1m)
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Summary of Results for 100 year Return Period (+30%1

Half Drain Time 80 minutes

Storm
Duration

(mins)

Maximum
Control
(lIsl

Maximum
Outflow
(l/sl

Maximum
water Level

(m aD)
Status

Maximum
Filtration

(l/s)

Maximum
Depth

(m)

Maximum
Vol.ume

(ro' )

15 Summer 11,7 21. 1 32,8 31. 7653 0,2652 200.7 a K
30 Surruner 11,9 23,7 35,7 31,7983 0,2982 253.4 a K
60 Summer 12.1 25.2 37,3 31. 8168 0,3167 285.0 o K

120 Surruner 12.1 25,5 37.5 31.8198 0,3197 290.6 o K
180 Summer 12,1 25.0 37.1 31.8143 0.3142 280.9 o K
240 Summer 12,0 24.3 36.3 31.8058 0.3057 266.4 o K
360 Surruner 11,8 23.0 34.8 31. 7888 0.2887 237.9 o K
480 Surruner 11,7 21. 8 33.5 31. 7733 0.2732 213.1 o K
600 Swruner 11,6 20.6 32.2 31. 7588 0.2587 191.1 o K
720 Summer 11,5 19.5 31. 0 31.7453 0.2452 171.6 o K
960 Summer 11. 3 17,6 28.9 31.7208 0,2207 138.9 o K

1440 Summer 11.0 14,3 25.3 31.6803 0,1802 92,6 OK
2160 Summer 10.6 10,7 21. 3 31,6348 0.1348 51. 9 o K
2880 Summer 10.4 8.1 18,5 31.6018 0.1018 29.4 o K
4320 Summer 10.0 4.6 14 ,6 31,5573 0.0573 9.3 o K
5760 Summer 9.8 1.9 11,7 31,5343 0.0342 3.3 o K
7200 Summer 9.7 0.9 10,7 31,5243 0.0242 1.7 o K
8640 Summer 9.7 0.8 10.6 31,5228 0.0227 1.5 o K

10080 Surruner 9.7 0.6 10.3 31.5193 0.0192 1.1 o K
15 Winter 11. 8 22,5 34.3 31.7823 0,2822 227.4 o K
30 Winter 12.1 25,4 37.5 31. 8193 0.3192 289.1 OK
60 Winter 12.3 27,2 39.5 31.8423 0,3422 328.5 o K

120 Winter 12,3 27.5 39.8 31.8453 0,3452 333.8 o K
180 Winter 12,2 26.8 39.0 31. 8368 0.3367 319.7 o K
240 Winter 12.1 25.8 38.0 31. 8248 0,3247 299,0 o K

360 Winter 11,9 23.9 35.8 31. 8003 0.3002 257.2 o K

Storm Rain Time-PeakDuration (mm/hr) (mins)
(mins)

15 Summer 128.29
30 Summer 84.23
60 Summer 52.66

120 Summer 31.30
180 Summer 23.35
240 Summer 18.64
360 Summer 13.54
480 Summer 10.79
600 Summer 9,04
720 Summer 7.82
960 Summer 6.22

1440 Summer 4.49
2160 Summer 3.24
2880 Summer 2.57
4320 Summer 1.85
5760 Sununer 1.46
7200 Sununer 1.22
8640 Summer 1.05

10080 Summer 0.92
15 Winter 128.29

__30_Winter 84..23_
60 Winter 52.66

120 Winter 31.80
180 Winter 23.35
240 Winter 18.64
360 Winter 13.54

19
32
60
90

124
160
228
294
358
422
548
786

1144
1500
2204
2936
3488
4360
4976

19
..2L

60
96

134
172
244
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I Sheppard Lockton House 9515 SSL Houghton Main
i Cafferata Way Grimethorpe
, Newark NG242TN Flood Risk Assessment
'-Date-J8-Ju;;-.;-ioos-------------j);;signed By DM-_... .-.----~-
[.-File1'..ORQUSC..bRl'ARKSEQ. .-,_Ch~.!'.kedJ2Y.._______ . -'....:_...: . ._~
~Mi~IjJ.P-rJ'iDEge-.----- _ . .S_@rceCont[Ql1Y"lL2__________ __... .. j

SummaJ;Yof Results for 100 year Return Period {+30%1!

i
I

storm Maximum Maximum MaximUIt1 Maximum Maximum Maximum
Duration control Filtration Outflow Water l.evel Depth Volume Status

(minsl (lis) (lis) (lis) (m 00) (m) (m3 )

480 Winter 11.8 22.1 33,9 31.7783 0.2782 220.8 o K
600 Winter 11.6 20,5 32,1 31.7578 0,2577 189.6 o K
720 Winter 11.5 19,0 30,5 31.7388 0.2387 162.7 o K
960 Winter 11.2 16,3 27.5 31.7053 0.2052 120.1 a K

1440 Winter 10.8 12.1 22.8 31,6518 0.1518 65,6 o K
2160 Winter 10.3 7.6 17.9 31.5958 0_0958 26.2 o K
2880 Winter 10.0 4.7 14.7 31.5588 0.0587 9,8 o K
4320 Winter 9,7 0.9 10,7 31.5243 0.0242 1.7 o K
5760 Winter 9,7 0.9 10.6 31.5233 0.0232 1.5 o K
7200 Winter 9,7 0,5 10,2 31.5178 0,0178 0,9 o K
8640 Winter 9,7 0.3 9.9 31.5133 0,0133 0,5 a K

10080 Winter 9,6 0,1 9.7 31.5088 0.0088 0.2 o K

Storm Rain Time-PeakDuration
(mm/hr) {mins'(mine)

480 Winter 10,79 314
600 Winter 9.04 380
720 Winter 7.82 444
960 Winter 6.22 570

1440 Winter 4.49 808
2160 Winter 3.24 1148
2880 Winter 2.57 1496
4320 Winter 1.85 2204
5760 Winter 1.46 2840
7200 Winter 1.22 3544
8640 Winter 1.05 4328

10080 Winter 0.92 4968
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Tank / pond Details

Invert Level (m) 30.400 Ground Level (m) 31.600
Depth Area ' Depth Area i Depth Area ! Depth Area Depth Area

(m) (rn 2 ) (m) (m2 ) (m) (m2) (m) (m:! ) (m) (m2)

0,00 742.5' 1.20 1305.S1 2,40 1305.8 : 3.60 1305. S 4.S0 1305,S
0.20 S47.1 ; 1. 40 1305.S; 2.60 1305.S! 3.S0 1305.S 5.00 1305.S
0.40 955.S) 1. 60 1305.S! 2.S0 1305.S) 4.00 1305.8
0.60 1068.4 1. 80 1305.S' 3.00 1305.S' 4.20 1305. S
O,SO 11S5.1 , 2.00 1305.S: 3.20 1305.8. 4.40 1305.81
1.00 1305. B i 2.20 1305.B: 3.40 1305.S 4.60 1305.S:

Hydro-Brake Ontf]ow Control

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

1.200 Hydro-Brake Type MD6 Invert Level 1m) 30.400
14,4 Diameter (rom) 151

Depth Flow : Depth Flow !' Depth Flow ,.Depth Flow Depth Flow
(m) (l/s) (m) (l/s) (m) (l/s) (m) (l/s) (m) (l/s)

0.10 5.0 ! O.SO 12.5' 2.00 18.4 ! 4.00 26.1 7.00 34.5
0.20 11.3' 1. 00 13.3 ! 2.20 19.3 • 4.50 27.6 7.50 35.7
0.30 13,3 1. 20 14.4 ! 2.40 20.2' 5.00 29.1 8.00 36.8
0.40 13.2 ' 1. 40 15.5! 2.60 21. 0 5.50 30.6 S.50 3S.0
0.50 12.7 1. 60 16.5: 3.00 22.6: 6.00 31. 9 9.00 39.1
0.60 12.4 : 1. SO 17.5' 3.50 24.4 , 6.50 33.2 9,50 40.2

Weir / Flume Overflow Control

Discharge Coef 0.544 Width (m) 1.000 Crest Level (m) 31.500

!

·····1-
I

I
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Summary of Results for 30 year Retnrn Period (+ J 0%)

st.orm. Maximum t<1aximmn Maximum Maximum Maxim"UXJI Overflow Maximum
Duration Control overf~ow Outflow water Level Depth Volume Volume Status

(mins) (l/sl (l/s) (l/sl (m 001 (m) (Ill' ) (rn 3)

15 Summer 13.3 0.0 13.3 30.7433 0.3432 0.0 286.1 o K
30 Summer 13.3 0.0 13.3 30.8303 0.4302 0_0 368.4 o K
60 Summer 13.3 0.0 13.3 30.9103 0.5102 0.0 447.9 o K

120 Surruner 13.3 0.0 13.3 30.9768 0.5768 0.0 516.9 o K
180 Sununer 13.3 0.0 13.3 31.0043 0.6043 0.0 546.3 o K
240 Surruner 13.3 0.0 13.3 31.0158 0.6158 0.0 558.4 o K
360 Summer 13.3 0.0 13.3 31.0178 0.6178 0.0 561.0 o K
480 Summer 13.3 0.0 13.3 31_0138 0_6138 0.0 556.4 o K
600 Summer 13.3 0.0 13.3 31.0068 O. 6068 0.0 549.1 o K
720 Summer 13.3 0.0 13.3 30.9983 0.5983 0.0 540.0 o K
960 Summer 13.3 0.0 13.3 30.9783 0.5783 0.0 518.3 o K

1440 Summer 13.3 0.0 13.3 30.9308 0.5307 0.0 469.1 o K
2160 Summer 13.3 0.0 13.3 30.8577 0.4577 0.0 395.6 o K
2880 Summer 13.3 0.0 13.3 30.7923 0.3922 0.0 331.9 o K
4320 Summer 13.2 0.0 13.2 30.6958 0.2957 0.0 242.6 a K
5760 Summer 12.1 0.0 12.1 30.6388 0.2387 0.0 192.4 OK
7200 Summer 11. 3 0.0 11. 3 30.6018 0.2017 0.0 160.5 0 K
8640 Summer 10.1 0.0 10.1 30.5813 0.1812 0.0 143.1 OK

10080 Summer 9.1 0.0 9.1 30.5653 0.1652 0.0 129.9 o K
15 Winter 13.3 0.0 13.3 30.7813 0.3812 0.0 321.3 o K
30 Winter 13.3 0.0 13.3 30.8772 0.4772 0.0 414 .5 o K
60 Winter 13.3 0.0 13.3 30.9658 0.5657 0.0 505.2 o K

120 Winter 13.3 0.0 13.3 31.0408 0.6408 0.0 585.6 o K
180 Winter 13.3 0.0 13.3 31.0733 0.6733 0.0 621.4 o K i
240 Winter 13.3 0.0 13.3 31.0883 0.6883 0.0 638.2 0 K ,

360 Winter 13.3 0.0 13.3 31. 0963 0.6963 0.0 647.0 o K i
480 Winter 13.3 0.0 13.3 31.0893 0.6893 0.0 639.5 o K

Storm Rain Time-PeakDuration
(mrn/hr) (mins)

(mins)

15 Summer 83.64 23
30 Summer 54.45 37
60 Summer 33.89 66

120 Summer 20.48 126
180 Summer 15.09 184
240 Summer 12.09 242
360 Summer 8.84 340
480 Summer 7.07 394
600 Summer 5.94 456
720 Summer 5.16 520
960 Summer 4.12 656

1440 Surruner 3.00 926
2160 Summer 2.18 1316
2880 Summer 1. 73 1676
4320 Summer 1. 26 2380
5760 Summer 1. 00 3064
7200 Summer 0.84 3752
8640 Summer 0.72 4488

10080 Sununer 0.64 5152
15 Winter 83.64 23
30 Winter 54.45 37

~--- 60 Winter 33.89 66
-" -_ .• --- - . -- --- --i20-wintE;r-·--20~48---· .....l:2T--- -- ~-- -- -_. ----'._.,,- ~.. ----r--··

180 Winter 15.09 180 !
240 Winter 12.09 238
360 Winter 8.84 348
480 Winter 7.07 452

,

-,._-------------~---_._- ----._j
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Summary of Results for 30 year Return Period (+) 0%)

Storm Maximum Maximum Maximum MaximUl1'l Maximum Overflow Maximum
Duration Control Overflow Outflow Water Level Depth Volume Volume Status

(mins) (lis) (lis) (l./s) (m 00) (m) (m3 ) (m3 )

600 Winter 13.3 0.0 13.3 31.0778 0.6778 0.0 626.5 0 K
720 Winter 13.3 0.0 13.3 31.0663 0.6663 0.0 614.0 0 K
960 Winter 13.3 0.0 13.3 31.0378 0.6378 0.0 582.7 0 K

1440 Winter 13,3 0.0 13.3 30.9683 0.5683 0.0 507.8 0 K
2160 Winter 13.3 0.0 13.3 30,8562 0.4562 0.0 393.9 0 K
2880 Winter 13.3 0.0 13.3 30.7592 0.3592 0.0 300,6 0 K
4320 Winter 12.2 0.0 12.2 30.6433 0,2432 0.0 196.2 0 K
5760 Winter 10.7 0.0 10.7 30.5898 0.1897 0.0 150.3 0 K
7200 Winter 9.0 0.0 9,0 30.5643 0.1643 0.0 129.1 0 K
8640 Winter 7.9 0.0 7.9 30.5463 0.1463 0.0 114,1 0 K

10080 Winter 7.0 0.0 7.0 30.5323 0,1323 0.0 102.7 0 K

Storm Rain Time-Peak
Duration (mm/hr) (mins)

(mins)

600 Winter 5.94 488
720 Winter 5,16 560
960 Winter 4.12 714

14 40 winter 3.00 1010
2160 Winter 2.18 1408
2880 Winter 1. 73 1760
4320 Winter 1.26 2424
5760 Winter 1.00 3064
7200 Winte-r 0.84 3816
8640 Winter 0.72 4496

10080 Winter 0,64 5240
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I Storm

Duraticm
(mins)

I 15 Summer
30 Summer
60 Summer

120 Summer
180 Summer
240 Summer
360 Summer
480 Summer
600 Summer
720 Summer
960 Surmner

1440 Summer
2160 Surmner
2880 Surmner
4320 Surmner
5760 Summer
7200 Swruner
8640 Surmner

10080 Summer
15 Winter
30 Winter
60 Winter

120 Winter
180 Winter
240 Winter
360 Winter
480 Winter
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Summary af Results for 100 year Return Perjod (+30%)

Maximum
Control

(l/s)

13.3
13.3
13.3
13.3
13.3
13.3
13.3
13.3
13.3
13.3
13,3
13.3
13.3
13.3
13.3
13.3
13.3
13.0
12.2
13.3
13.3
13.3
13.3
13.3
13.4
13.6
13.6

Maximum
Overflow

(l/s)

Maximum
Water Level

(m aD)

Maximum
Depth

(m)

0.5052
0.6343
0.7528
0.8543
0.8993
0,9218
0.9393
0,9388
0,9303
0,9208
0,8998
0,8538
0.7808
0.7073
0.5668
0.4392
0.3447
0.2842
0.2437
0.5582
0.6988
0.8283
0.9403
0.9913
1. 0178
1.D423
1. 04 78

Time-Peak
(mins)

15 Summer 128,29 24
30 Summer 84,23 38
60 Summer 52,66 68

120 Summer 31. 80 126
180 Summer 23,35 186
240 Summer 18,64 246
360 Summer 13.54 364
480 Summer 10.79 480
600 Summer 9.04 550
720 Summer 7.82 604
960 Summer 6.22 726

1440 Summer 4.49 994
2160 Summer 3.24 1408
2880 Summer 2.57 1812
4320 Summer 1. 85 2560
5760 Summer 1. 46 3280
7200 Summer 1.22 3896
8640 Summer 1.05 4584

10080 Summer 0.92 5248
15 Winter 128.29 24
30 Winter 84.23 38

.._ ..""60_Winter._._ ..,,52..,,6.6,,. .... _...£.iL ... _
120 Winter 31.80 124
180 Winter 23.35 182
240 Winter 18.64 240
360 Winter 13.54 354
480 Winter 10.79 466

Overflow
Volume

(m3 )

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Maximum
Volume

(mJ)

443 .1
578.5
711. 8
832.2
887.9
915.6
937.7
937.6
926.6
914.7
888.5
831.8
744.2
659.8
506.3
377.3
287.4
232.5
196.5
497.6
649.8
800.8
938.9

1004.8
1039.6
1071.6
1078.8

I
I

Maximum
Outflow

(l/s)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

30.9052
31. 0343
31.1528
31.2543
31,2993
31.3218
31.3393
31,3388
31,3303
31. 3208
31. 2998
31.2538
31.1808
31.1073
30.9668
30.8392
30.7448
30.6843
30.6438
30.9583
31.0988
31.2283
31. 3403
31.3913
31. 4178
31.4423
31.4478

13.3
13.3
13.3
13.3
13,3
13,3
13,3
13,3
13,3
13.3
13.3
13.3
13.3
13.3
13.3
13.3
13.3
13.0
12.2
13.3
13.3
13.3
13.3
13.3
13.4
13.6
13,6

Storm
Duration

<mins)

Rain
(mm/hr)

Status

o K
o K
o K
o K
o K
o K
o Ko Ko Ko Ko Ko Ko Ko Ko Ko K
o K
OKo Ko Ko Ko Ko Ko Ko Ko Ko K
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SJlmmarv of Results for 100 year Return period (+30%1

Storm MaximUIll Maximum Maximum Maximum Maximum Overflow Maximum
Duration Control Overflow Outflow Water Level Depth Volume Volume Status

(mins) (l/s) (l/s) (l/s) (m 00) (m) (m' ) (m3 )

600 Winter 13,6 0.0 13.6 31.4428 1.0428 0.0 1071. 8 0 K
720 Winter 13. S 0,0 13.5 31.4308 1,0308 0.0 1056.4 0 K
960 Winter 13.4 0.0 13.4 31.4023 1.0023 0.0 1019.3 o K

14 40 Winter 13,3 0.0 13.3 31.3438 0.9438 0.0 943.9 o K
2160 Winter 13.3 0,0 13.3 31.2428 0,8428 0,0 818.4 o K
2880 lj,linter 13.3 0,0 13.3 31,1358 0.7358 0.0 692.0 o K
4320 Winter 13.3 0.0 13,3 30,9183 0.5182 0,0 456.2 o K
5760 Winter 13.3 0.0 13.3 30.7413 0.3412 0.0 284.1 o K
7200 Winter 12,4 0.0 12.4 30.6538 0,2537 0.0 205.3 o K
8640 Winter 11.3 0,0 11.3 30,6023 0,2022 0,0 160.8 o K

10080 Winter 10.1 0.0 10.1 30.5813 0.1813 0.0 143.2 o K

Storm Rain Time-PeakDuration
(roro/hr) (mins)

(mins)

600 Winter 9.04 576
720 Winter 7.82 678
960 Winter 6.22 770

1440 Winter 4.49 1072
2160 Winter 3.24 1520
2880 Winter 2.57 1960
4320 Winter 1.85 2724
5760 Winter 1.46 3336
7200 Winter 1.22 3960
8640 Winter 1.05 4504

10080 Winter 0.92 5240

i
I
I

i

I

I
I
i

I

------ ----- -~-. ---I
I
I,
i

______ -===-===---=-=~.::~ ©1982-2008 MifnLPIaillag",-===~':: =:~===,=---'-I


