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1.0 INTRODUCTION

1.0.1 Reid Jones Partnership has been commissioned by Rusholme Garden Investments to prepare a
Flood Risk Assessment and Drainage Statement for a proposed residential development at Park Place,
Chorlton-cum-Hardy, Manchester M21 8AY.

1.0.2 The site lies within the suburb of Chorlton-cum-Hardy, in the metropolitan borough of Manchester,
where Manchester City Council is the designated Lead Local Flood Authority (LLFA).

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 site comprises approximately 0.17 hectares of land, located within an urban area. A sports
bar/clubhouse currently occupies the majority of the site.

1.1.2 The site is located within Flood Zone 1 and 2, but lies on the boundary of Flood Zone 3, due to its
proximity to the main river Chorlton Brook.

1.2 Legislative Context

1.2.1 Planning requirements for the development require a flood risk assessment and site specific
drainage strategy or statement to demonstrate that the drainage scheme proposed is in compliance with
both the NPPF (National Planning Policy Framework)/NPPG (National Planning Policy Guidance) and
Non-Statutory Technical Standards.

1.3  Site Description and Location

1.3.1 The development location is shown on Figure 1 below.
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Figure 1 — Site Location Plan



1.3.2 The site covers an area of approximately 36 x 47m and houses a sports bar/clubhouse, with
associated parking and external grassed areas.

1.3.3 The site is bounded by the access road (Park Place) and residential apartments to the north,
allotments to the east, the main river Chorlton Brook to the south and light industrial/commercial units to
the west. The arrangement is shown on Urbane Forms drawing 18001, (0-)06, Appendix A.

1.3.4 The site is centred at Ordnance Survey reference 381 995 E, 393 315 N.

1.3.5 The site lies directly adjacent and to the north of the main river Chorlton Brook (Chorlton Platt
Gore). Chorlton Brook is a tributary of the River Mersey, which lies approximately 1.2 km to the south-
west of the site.

1.3.6 Preliminary assessment based on the British Geological Survey map indicates the underlying solid
rocks are Sandstone, of the Wilmslow Sandstone Formation. Superficial deposits are described as
Glaciofluvial Sheet Deposits, Devensian - Sand And Gravel, to the north and Till, Devensian - Diamicton.
to the south areas of the site.

1.3.7 The access/parking area at the north of the site adjacent to Park Place is relatively level, at 27.5m
AOD. The site falls from Park Place towards Chorlton Brook, where there is an embankment down to the
river. Top of embankment level is approximately 27m to the west, falling to 26m to the east. The existing
site topography is shown on Reid Jones Partnership drawing No. 10614/101, Appendix B.

1.4 Development Proposals

1.4.1 Planning permission is sought for the construction of an “L” shaped residential development with
tiered terraces of three storey ends and five storeys at the intersection. The residential development will
comprise 38 No. apartments, with parking provided at lower ground floor level.

1.4.2 It is proposed that lower ground floor level is set at 25.5m, with vehicular access to the car park
provided at the south-west of the site at a level of 26.9m, to tie in with the existing access road.

1.4.3 Ground floor residential accommodation is set at 28.875m, with main pedestrian access via stairs
and ramp up from Park Place (27.6m approximately).

1.4.4 The proposed layout of the site is shown on Urbane Forms drawings 18001, (0-)20 and (0-)21,
Appendix C.

1.4.5 The lower ground floor level will be achieved by providing retaining walls on the north, east and

west elevations, adjacent to the site boundary. The south elevation will be provided with a bund wall, with
top of wall level set to suit site fluvial flood levels.

2.0 THIRD PARTY CONSULTANTS

2.1  Statutory Authorities

2.1.1 Information from the following Statutory Authorities has been examined to inform the flood risk
assessment and provide a drainage strategy:

. Manchester City Council (MCC)
. Environment Agency (EA)
. United Utilities (UU)

2.1.2 Pertinent information and records received are contained within Appendix D (flood maps) and
Appendix E (sewer record plan).



3.0 FLOOD RISK TO THE SITE
3.1 Fluvial and Tidal Flooding

Flood Zone

3.1.1 The majority of the site currently lies within Flood Zone 1, with the south-eastern corner in Flood
Zone 2, see Flood Map for Planning, Appendix D.

3.1.2 Flood Zone 1 is defined as land having a less than 1 in 1000 annual probability of river or sea
flooding. Flood Zone 2 is defined as land having between a 1 in 100 and 1 in 1,000 annual probability of
river flooding; or land having between a 1 in 200 and 1 in 1,000 annual probability of sea flooding.

Flood Risk Vulnerability Classification

3.1.3 The flood risk vulnerability classification of the development is “more vulnerable” (buildings used for
dwelling houses, Table 2, NPPG).

Flood Risk Vulnerability and Flood Zone Compatibility

3.1.4 The development is compatible with the flood zones (Table 3, below).

Flood | Flood Risk Vulnerability Classification

Zones
Essential Highly More Less Water
infrastructure vulnerable wvulnerable |vulnerable compatible
Zone1 v v v v v
Zone 2 Exception
v Test v v v
required
Zone Exception Exception
3at Testrequired X Test v v
t required

Zone Exception

X X 'S
3b* Test required *

Key:
v Development is appropriate

X Development should not be permitted.

Table 3

3.1.5 Due to the proximity of the river, and the proposed changes in layout and levels, a detailed flood map
has been obtained from the EA, with flood levels modelled for the site (Appendix D). The flood levels
provided allow the determination of the risk of fluvial flooding to the proposed development and the required
height for the bund wall.

Climate Change

3.1.6 For more vulnerable developments in flood zone 2, the “central” climate change allowance is the
EA’s minimum benchmark for flood risk mitigation, and in flood zone 3 the “higher central” climate change



allowance is the minimum benchmark for flood risk mitigation. In sensitive locations it may be necessary
to use the higher central (in flood zone 2) and the upper end allowance (in flood zone 3).

3.1.7 DEFRA Upper Mersey Management Catchment peak river flow allowances are given for the 2020s,
2050s and 2080s. As a residential development, the design life is considered to be a minimum of 100
years.

3.1.8 The DEFRA Upper Mersey Management Catchment peak river flow allowances for the 2080s are
given as 41%, 53%, and 85% for the central, higher and upper values respectively.

Flood Levels

3.1.9 The EA have provided flood modelling data for a 1% AEP (annual exceedance probability, thus 1 in
year) with climate change allowances of 30%, 35% and 70%, for undefended and defended scenarios. In
addition, flood levels for a 0.1% AEP (1 in 1000 year) event have been provided, for undefended and
defended scenarios. The more onerous (undefended/defended) flood levels and proposed site levels are
summarised below in Table A.

Event Flood Level
(mAOD)

Proposed lower ground floor level (car park) 25.5

1% AEP (1in 100 year) 26.14

1% AEP + 70% increase 26.66

0.1% AEP (1 .in 1000 year) 26.73

Proposed ground floor level (residential) 28.875
Table A

3.1.10 As can be seen from Table A, the lower ground floor level (car park) is below the flood level for a
1% AEP event. Thus, without protection, it has a more than 1 in 100 probability of flooding, to a depth of
640 mm.

3.1.11 The EA have also provided flood levels for a 10% AEP event at point 3 on the main river. The level
is given as 25.52m. Thus by inspection, it can be determined that the probability of flooding of the car park,
if left unprotected, is in the region of 1 in 10 years, excluding climate change.

3.1.12 The entrance to the car park is at an approximate level of 26.85m, above the 0.1% AEP level and
therefore in flood zone 1.

3.1.13 Although modelled values for the higher and upper central climate change allowance have not

been provided, it is clear that the proposed ground floor level (residential) is above the 1% AEP + 70%
increase flood level by 2.2m. It is also above the 0.1% AEP by 2.1m.

3.2 Groundwater Flooding
3.2.1 There are no historic records of groundwater flooding in the area of the site (MST Level 1 SFRA).

3.2.2 The proposal does involve the installation of a lower ground floor car park, reducing levels from
existing, and thus the risk of groundwater flooding to the car park cannot be discounted.

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

3.2.4 As there are no records of groundwater flooding on the site, the groundwater flood risk is
considered to be low.



3.3 Surface Water Flooding

3.3.1 The Environment Agency’s long term flood risk map shows the site is at very low risk of flooding
from surface water.

3.4 Flooding from Public Sewers

3.4.1 With reference to the United Utilities sewer record drawing, Appendix E, there are no public sewers
within the site boundary or in the immediate vicinity of the site.

3.4.2 The closest public sewer is a foul sewer within the private courtyard, serving the Park Place
apartments to the north of the site.

3.4.3 The closest accessible sewers are the combined sewers within the main road, Barlow Moor Road,
approximately 55m to the west of the site.

3.4.4 Surface water and sewer flooding is often interconnected. For example, high water levels in
receiving watercourses could prevent the free discharge of surface water or combined sewer overflows
through the sewer network. This could cause the sewer network to back up and surcharge, causing
flooding.

3.4.5 The MST SFRA reports ‘sewer and drainage problems have been identified during rainfall events,
with issues in Northenden, Didsbury, Fallowfield and in the city centre.”

3.4.6 As the site is not within these areas and there are no public sewers in the immediate vicinity,
flooding from public sewers is considered to be low.

3.5 Flooding from Artificial Sources

3.5.1 There are no canals in proximity to the site and the risk of flooding from canals is considered to be
very low.

3.5.2 However, the area is at risk of flooding from reservoirs. The reservoir that could affect this area is:
Woodhead (grid reference SK0820099400)
Owner: United Utilities PLC
Lead Local Flood Authority: Derbyshire

3.5.3 The risk of flooding occurs when there is also flooding from rivers.

3.5.4 Government guidance states that flooding from reservoirs is extremely unlikely. An area is
considered at risk if peoples ’lives could be threatened by an uncontrolled release of water from a
reservoir.

3.6 Summary of Potential Sources
3.6.1 The site is currently located within Flood Zone 1 and 2, a low to medium risk zone.

3.6.2 The proposal comprises significant changes to the ground levels. The lower ground floor level will be
achieved by providing retaining walls on the north, east and west elevations, adjacent to the site boundary.
The south elevation will be provided with a bund wall, with top of wall level set to suit site fluvial flood levels.
The ground floor residential dwellings will be elevated into a very low risk area.

3.6.3 All other risks of flooding are deemed to be low or very low.
3.6.4 Information to support this statement has been gathered from online EA flood maps, Manchester

City, Salford City and Trafford Council Strategic Flood Risk Assessments (MST SFRA) and UU sewer
records.



3.7 Flood Risk Mitigation and Management

3.7.1 Section 3.1 shows that a 1 in 100 year (1% AEP) event flood level is predicted to be 640mm above
the proposed car park slab level. Thus, flood resilience measures are required to protect the lower ground
floor.

3.7.2 It is proposed that the southern elevation is protected by a bund wall, tied in with the retaining wall on
the eastern elevation.

3.7.3 The entrance to the car park is at an approximate level of 26.85m, which is above the 0.1% AEP level
(flood zone 1) and it is recommended that the top of the protective bund wall is set to match this level.

3.7.4 Due to proximity of the river, it is recommended that residents sign up for the EA’s flood warnings
online, or register with Floodline by telephone (0345 988 1188).

3.7.5 Pedestrian escape routes out of the lower ground floor are provided via stairs and the vehicle access
ramp either onto the access road or Park Place, both within Flood Zone 1.

3.7.6 Due to the proximity of the main river, an EA flood risk activity permit may be required, in addition to
planning permission.

4.0 FLOOD RISK FROM THE SITE

4.0.1 The existing site houses a sports bar/clubhouse with associated foul and surface water drainage.
4.0.2 It is proposed that the surface water runoff from the proposed development will be minimized and
limited to a greenfield runoff or reduced to 50% of the existing brownfield figure, in line with Core Strategy
policy EN14.

5.0 HYDRAULIC ASSESSMENT

5.1 Existing Drainage
5.1.1 As stated in 4.0.1 the existing building is served by both foul and surface water drainage.
6.0 PROPOSED DRAINAGE

6.0.1 The proposed development is to be drained on a separate foul and surface water system of
drainage.

6.1 Foul Water

6.1.1 It is anticipated that the proposed foul water from the site can be connected into the existing foul
drain serving the site, subject to the size of the existing connection.

6.1.2 A formal connection agreement will be required with UU for this discharge.
6.2 Surface Water

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

. Infiltration to ground
. Discharge to a watercourse
. Discharge to public sewer

6.2.2 The proposed site layout will not allow the siting of a soakaways for infiltration to ground.



6.2.3 Due to the proximity of the main river a limited discharge to the watercourse is considered the most
appropriate option.

6.2.4 Preliminary calculations indicate that approximately 20m? of attenuation storage will be required
under the car park. An indicative general arrangement is shown on drawing 10614/401, Appendix F.

6.2.5 Due to the proposed use of the lower ground floor as a car park, a petrol/oil interceptor should be
considered to mitigate the risk of pollution.

6.2.6 A formal agreement with the EA will be required for the surface water discharge.
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Environment
W Agency

Flood map for planning

Your reference Location (easting/northing)  Created
park place 381999/393306 30 Nov 2021 14:16

Your selected location is in flood zone 1, an area with a low
probability of flooding.

This means:

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

e 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 flood risk assessments.

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

Flood risk data is covered by the Open Government Licence which sets out the terms and
conditions for using government data. https://www.nationalarchives.gov.uk/doc/open-government-
licence/version/3/

Use of the address and mapping data is subject to Ordnance Survey public viewing terms under

Crown copyright and database rights 2021 OS 100024198. https://flood-map-for-
planning.service.gov.uk/os-terms
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2nd December 2021 GMMC243118SW

Undefended Defended

1% AEP (1in100 1% AEP (1in100 1% AEP (1in 100
year) + 30% year) + 35% year) + 70%

1% AEP (1in 100 1% AEP (1in100 1 % AEP (1 in 100

0, i 0, i 0, 1 0, 1
10% AEP (1in10 49%AEP (1in25 1.33%AEP (1in 1% AEP (1in 100 year) + 30% year) + 35% year) + 70%

01%AEP(1in 10%AEP(1in10 4%AEP(1in25 133%AEP(1in 1% AEP (1in100 0.1 % AEP (1 in

Map Reference Model Node Reference Easting Northing Data

yeal) year) (bt yeal) Increase in Flow Increase Flow Increase Flow LYY 2l yean) zl) TOEED) yean) Increase in Flow Increase Flow Increase Flow Scdbvear)

Modelled Water Level (m 25.99 26.37 26.77 26.86 27.29 27.34 27.45 27.48 25.99 26.37 26.78 26.86 27.32 27.36 27.46 27.49
ea013_0171_CHOPO1_2564 382419 393351 aodN)

Modelled Flow (cumecs) 10.78 13.52 16.11 16.65 19.50 19.97 21.02 21.18 10.78 13.53 16.13 16.67 19.81 20.17 21.12 21.24

Modelled Water Level (m 25.69 25.96 26.23 26.28 26.58 26.62 26.75 26.81 25.69 25.97 26.23 26.28 26.61 26.65 26.76 26.82
ead13 0171 _CHOPO1 2328d 382210 393343 aodN)

Modelled Flow (cumecs) 10.85 13.55 16.16 16.69 19.47 19.93 20.95 21.17 10.85 13.56 16.18 16.70 19.77 20.10 21.03 21.23

Modelled Water Level (m 25.52 25.82 26.12 26.18 26.52 26.58 26.71 26.78 25.52 25.82 26.12 26.19 26.56 26.60 26.72 26.79
ead13 0171 CHOPO1 2121 382022 393286 aodN)

Modelled Flow (cumecs) 10.75 12.70 14.16 14.38 15.18 15.22 15.43 15.49 10.75 12.71 14.17 14.39 15.24 15.26 15.46 15.54

Modelled Water Level (m 25.05 25.48 25.70 25.74 25.98 26.02 26.12 26.21 25.25 25.48 25.70 25.74 26.00 26.03 26.13 26.23
ead13 0171 _CHOPO1 1944 381871 393209 aodN)

Modelled Flow (cumecs) 10.96 13.64 16.24 16.75 19.45 19.88 21.05 21.55 10.96 13.65 16.26 16.77 19.73 20.07 21.14 21.58

Modelled Water Level (m 25.08 25.30 25.54 25.58 25.84 25.88 25.99 26.08 25.08 25.30 25.54 25.58 25.86 25.89 26.00 26.11
ea013 0171 CHOPOL_1765u 381717 393182 aodN)

Modelled Flow (cumecs) 11.04 13.72 16.33 16.83 19.54 19.97 21.15 22.27 11.04 13.73 16.34 16.84 19.82 20.16 21.24 22.48

Undefended Defended

1% AEP (1in100 1% AEP (1in100 1 % AEP (1in 100
year) + 30% year) + 35% year) + 70%
increase in flow increase in flow increase in flow

1% AEP (1in100 1% AEP (1in100 1 % AEP (1in 100
year) + 30% year) + 35% year) + 70%
increase in flow increase in flow increase in flow

4% AEP (1in25 1% AEP (1in 100
year) year)

0.1 % AEP (1 in 4% AEP (1in25 1% AEP (1in 100
1000 year) year) year)

0.1 % AEP (1in

Map Reference Model Node Reference Easting Northing Data 1000 year)

Modelled Water Level (m

6 2D Measurements 382002 393288 a0dN) 25.78 26.14 26.46 26.51 26.65 26.71 25.78 26.14 26.49 26.54 26.66 26.73
Model data taken from Chorlton Platt Gore 2012
AEP - Annual Exceedence Probability
m aodN - metres above ordnance datum Newlyn
cumecs - cubic metres per second
Notes: Climate Change Scenario - 30%, 35% and 70% increases in flow calculated for the 2080's (2070 - 2115). Please see https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances for more

information regarding the new climate change guidance. The location of the site and the type (vulnerability) of development determine the climate change allowances to consider in any flood risk assessment.
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Extent of flooding from surface water
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Extent of Flooding from Surface Water

Maximum extent of flocding from reservoirs:
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APPENDIX E

United Utilities Sewer Records



United
Utilities

Water for the North West

Reid Jones Partnership
9 Orrell Road
9 Orrell Road,

Orrell, Lancashire
WNS5 8EY

FAO:

Dear Sirs

How to contact us:

United Utilities Water Limited
Property Searches
Haweswater House

Lingley Mere Business Park
Great Sankey

Warrington

WAS5 3LP

Telephone: 0370 7510101

E-mail: propertysearches@uuplc.co.uk

Your Ref: Park Place
Our Ref: UUPS-ORD-351012
Date: 09/12/2021

Location: RILEYS SNOOKER CLUB 302B BARLOW MOOR ROAD, MANCHESTER, M21 8AY

| acknowledge with thanks your request dated 08/12/2021 for information on the location of our services.

Please find enclosed plans showing the approximate position of United Utilities’ apparatus known to be in the vicinity of this site.

The enclosed plans are being provided to you subject to the United Utilities terms and conditions for both the wastewater and water
distribution plans which are shown attached.

If you are planning works anywhere in the North West, please read United Utilities’ access statement before you start work to check

how it will affect our network. http://www.unitedutilities.com/work-near-asset.aspx .

| trust the above meets with your requirements and look forward to hearing from you should you need anything further.

If you have any queries regarding this matter please contact us .

Yours Faithfully,

KarenMcCormack
Property SearchesManager

UUWaterlLtd/041/03-15

United Utilities Water Limited

Registered In England & Wales No. 2366678

Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP


mailto:property.searches@uuplc.co.uk
http://www.unitedutilities.com/work-near-asset.aspx
https://test.propertysearches.unitedutilities.com/contact-us/

United
Utilities
Water for the North West

TERMS AND CONDITIONS - WASTEWATER AND WATER DISTRIBUTION PLANS

These provisions apply to the public sewerage, water distribution and telemetry systems (including sewers which are the subject of
an agreement under Section 104 of the Water Industry Act 1991 and mains installed in accordance with the agreement for the self
construction of water mains) (UUWL apparatus) of United Utilities Water Limited "(UUWL)".

TERMS AND CONDITIONS:

- This Map and any information supplied with it is issued subject to the provisions contained below, to the exclusion of all others
and no party relies upon any representation, warranty, collateral contract or other assurance of any person (whether party to this
agreement or not) that is not set out in this agreement or the documents referred to in it.

- This Map and any information supplied with it is provided for general guidance only and no representation, undertaking or
warranty as to its accuracy, completeness or being up to date is given or implied.

- In particular, the position and depth of any UUWL apparatus shown on the Map are approximate only. UUWL strongly
recommends that a comprehensive survey is undertaken in addition to reviewing this Map to determine and ensure the precise
location of any UUWL apparatus. The exact location, positions and depths should be obtained by excavation trial holes.

- The location and position of private drains, private sewers and service pipes to properties are not normally shown on this Map
but their presence must be anticipated and accounted for and you are strongly advised to carry out your own further enquiries
and investigations in order to locate the same.

- The position and depth of UUWL apparatus is subject to change and therefore this Map is issued subject to any removal or
change in location of the same. The onus is entirely upon you to confirm whether any changes to the Map have been made
subsequent to issue and prior to any works being carried out.

- This Map and any information shown on it or provided with it must not be relied upon in the event of any development,
construction or other works (including but not limited to any excavations) in the vicinity of UUWL apparatus or for the purpose of
determining the suitability of a point of connection to the sewerage or other distribution systems.

- No person or legal entity, including any company shall be relieved from any liability howsoever and whensoever arising for any
damage caused to UUWL apparatus by reason of the actual position and/or depths of UUWL apparatus being different from
those shown on the Map and any information supplied with it.

- If any provision contained herein is or becomes legally invalid or unenforceable, it will be taken to be severed from the remaining
provisions which shall be unaffected and continue in full force and affect.

- This agreement shall be governed by English law and all parties submit to the exclusive jurisdiction of the English courts, save
that nothing will prevent UUWL from bringing proceedings in any other competent jurisdiction, whether concurrently or otherwise.

UUWaterlLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP
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The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown.

Crown copyright and database rights 2017 Ordnance Survey 100022432. Unauthorised reproduction will infringe these copyrights.

Refno
8101
1610
1529
7548
2503
8105
1415
1532
9312
1535
2502
7527
9106
8102
9501
2501
8107
2505
7521
8112
9313
9314
0407
8117
0416
2604
8114
9601
2504
2626
8106
1411
1526
7528
2509
7003
8103
8116
1519
7915
1516
8519
1513
7438
8109
7009
1524
8104
8110
7520
2506
7537
1522
8113
0592
7420
9409
8605
9309
8001
7440
7316
0583
0589
9203
8307
8419
7101
7435
7401
7547
8204
0585
0301
8404
9204
9507
8304
1607
1503
8207
9406
8400
8543
7013
8616
1511
8408
2401
1504
8504
9414
7200
8406
7546
9415
0402
0502
0401
8305
7204
1505
8430
8415
8608
9505
0588
8108
8409
7213
8306
7530
0586
7210
9201
8421
7500
7000
8505
8608
9403
7449
9408
8502
0405
7405
9003
0584
0590
7518
0505
8201
9502
1301
9404
7304
0404
0639
8516
8205
9401
8202
9004
7218
7503
1606
0641
7305
7402
8506
0406
9412
9205
7509
9400
1402
9506
8311
9416
7201
9503
7264
0621
8402
9500
7301
8406
9413
7441
8000
0302
0501
1302
8542
8391
0573
1401
8607
8403
7501
1501
2602
8434
9504
8511
9407
8301
0408
9104
9200
7511
7202
2409
7515
9405
9305
9501
9301
7400
8200
9302

Cover

28.03

281

28.44

28.01

27.97

28.46

27.96

28.34
28.12

28.27

26.2
28.06

28.18

27.9

28.3
26.19
28.56
28.25
28.41
29.33
28.46
28.58
28.38

27.97
29.03
28.79
28.55
28.32
28.12
27.76

28.24
28.48
29.08
28.11
27.65
28.3
29.24

28.08
28.67

28.06

27.52

26.55

28.05
28.84
28.47
28.08
28.48

28.36
284
28.5

28.42

28.13

29.18
28.34
28.69
28.14
28.55
28.38
28.41

28.01
28.45
27.04
27.97

28.34

28.08
28.52
28.7

28.29
26.16

28.46
28.86
28.61
27.84
28.25
28.15
28.68

28.46
28.5
28.31
27.76
28.37

28.49
28.04
28.74
28.37

28.41
28.14
284
28.39
29.18
28.1

28.7
28.58
28.24
26.13
27.94
28.56
28.16
27.93
28.22

27.86
28.21

Func
FO
Cco
Cco
Cco
Cco
SwW
Cco
Cco
Cco
Cco
FO
Cco
Cco
FO
CcOo
FO
Cco
sSwW
Cco
FO
Cco
Cco
Cco
sSwW
CcO
Cco
sSwW
Cco
SwW
Cco
sSwW
Cco
Cco
Cco
sSwW
Cco
sSwW
sSwW
Cco
Cco
Cco
Cco
Cco
Cco
sSwW
Cco
Cco
sSwW
sSwW
CcOo
SwW
Cco
Cco
FO
CcOo
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
CcOo
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco
Cco

Invert

26.24

o o

26.53

26.52

26.26

24.51

26.01
25.37

26.93

26.06

o o

25.88

26.44

25.93

o o

26.05
247

25.99

21.55
25.23

o o

24.62

26.64

o o

25.33
21.74
26.11
25.92
25.25
25.73
27.33
26.76
25.08

24.58

25.99
25.91
26.29
25.35
24.62

o o

26.06

24.99
26.95
25.79

22.79
27.18

o o

26.63

o o

o o

23.16

24.37
25.49
23.36

26.26

25.75
26.31
26.21
26.1
26.18

o o

25.6
26.78
26.65
26.49
26.67
26.51
26.33

25.43
26.17
23.53

[=leNeleie]

24.85
26.61
27.44

26.01
21.61

25.99

26.84
26.04
26.57
25.59

24.72
24.95
24.96
25.02
26.37

25.62

26.67

26.11
27

231
23.58
25.76
24.55

27.36

o o

26.41

~oo

25.84

26.93
27.01

26.84
24.36
25.09
26.64

Size x
225
150
150

0

225
225
225
150
150
150
225

0
150

225
225
225
2100
225

0
150
150
150

225
225
225
300
225
150
225
150
225
150
150

0
150
100

225
225
150
150
150
150
150

0
150
150
150

225

150
0
225
0
150
150
150
150

225
375
450
225
100
150

0
150

2800
225
150
2100
100
300
100
225
150
300
375
2500
225
225
300
375
150
225
225
150
150
150
150
375
225
225
225
225
375
375

0

225
225
300
300
225
225
375
100
150
1400
225
150
2100
225
150
450
100
150
150
225
100
375
300
375
1550
225
150
225
225
300
225
225
150
150
100
375
225
225
225
225
225
300
150
150
300
225
150
150
150
150
225
150
375
225
150
150
225
1400
150
225
375
225
225
225
375
225
150
150
225
375
300
450
225
100
225
225
300
300
150
100
150
300
1060
375
225
375
375
150
225
150
225
225
225
2500
2800
100
375
225
100
225
225
375
225
375
300
225

Sizey

Shape

Matl
vC
vC
vC

vC
vC
vC
vC
vC
vC
vC

vC
vC
vC
vC
Cco
vC

Cco
vC
vC
vC
Cco
vC
vC
Cco
vC
vC
vC
vC
vC
vC

vC
vC
vC
Cco
vC
vC
vC
vC
vC

vC
vC
vC
vC
Cco

vC

vC
Cco
vC
vC
vC
vC
vC
vC
vC
vC

vC
BR
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
BR
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC

vC
vC
vC
vC
vC
vC
vC
vC
vC
Cco
vC
vC
Cco
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
BR
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
PVC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
Cl
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
Cco
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
BR
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC
vC

Length
19.68112
9.367458
9.604374
3.438047
10.78999
10.16852
6.676371
5.521651
4.383512
10.27071
11.18485
11.43101
14.71075
22.40289
52.40594
29.92695

6.39476
2.138411
8.874339

19.5893
15.40711
3.470326
8.521574

25.4425
6.231717
10.64832
15.87632
7.060086
40.50272
7.555068
2.154733
12.72059
6.118461
4.940141
6.489714
8.362598
25.58148
27.52415
9.075727
13.05752
6.417268
27.64968
9.445427
14.99507
11.35175
8.260536
8.930694

16.4417
3.564874

5.51558
2.472021
3.174325
6.647828
5.657445
6.993328
9.368195
8.062258
8.062258
38.33998
6.708204
8.223779
7.257522
4.520807
7.582236

11
33.52611
7.303645
44.64249
19.81081
2.828427
6.154931
10.29563
8.939937
4.123106
9.055386
7.071068
15.29274
42.08969
82.71033
46.69047
66.09897
21.20601
8.062258
6.526737
10.48657
7.226413
5.975264
25.96151
8.062258
55.31727
58.69412

20.1806
60.44005
61.35145
11.31522
7.982677
10.04988
69.12308
57.14018

7.28011
20.93839
16.27882
12.67622
10.42129
6.324555

34.1321
8.811258
62.44522
18.68154

9.57116
81.32035
3.993251
8.727393
7.068826
16.03122
9.605287
95.20184
11.18034
35.44009

25.4951

7.28011
8.993028
10.04988
23.76973
41.01219
31.04835
33.01515
8.749635
7.540873
8.889299
89.84431
21.84033
51.26505
44.01136
17.02939
47.80167
57.36568
8.646188
10.03412
46.82012

8
7.071068
19.64688
9.868652
7.912793
49.72931
8.082325
58.18935
18.02776
15.52417
21.46645
6.896782
16.49242
7.217303
16
29.61419
9.219544
6.708204
22.02271
31.62278
24.08319
9.221226
7.298773
5.830952
65.00288
73.41872
24.16609

21.0238
9.225866
32.01562

63
94.83143
83.02409
10.72643
0.2722646
37.64621
70.62371
7.211102
72.64388
47.12754
36.49657
58.37938

6.00318
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