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Description: Surface 
water drainage 

channel running along 
the northern side of 

the access road (near 
the centre of the site). 

 
 

Photo No. 
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Date: 
29/05/24 

 

Description: Surface 
water drainage 

channel running along 
the northern side of 

the access road (near 
the site entrance). 
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Photo No. 
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Description: Culvert 
connecting the two 
ends of the surface 

water drainage 
channel present on the 
eastern site boundary 
which receives flows 

from the drainage 
channel along the site 

access road. 
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Description: Surface 
water drainage 

channel present on the 
eastern site boundary 
which receives flows 

from the drainage 
channel along the site 

access road. 
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Photo No. 

5 
Date: 

29/05/24 

 

Description: Ordinary 
Watercourse present 
on the site’s southern 
boundary (near the 

ponded region in the 
southeast corner). 

 
 

Photo No. 

6 
Date: 

29/05/24 

 

Description: Ordinary 
Watercourse present 
on the site’s southern 
boundary (near the 
southwest corner 

where it leaves the 
site). 
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Description: Man-
made ponded region 
located in the west of 
the central region of 

the site. 
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Date: 
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Description: Man-
made ponded region 
located in the central 

area of the site. 
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Description: 

Localised minor 
ponding near southern 

boundary. 
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10 
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Description: 

Localised minor 
ponding near centre of 

western boundary. 
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11 
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Description: Surface 
water drainage 

channel located off 
site (near the centre of 

the western 
boundary). 

 

 
 

Photo No. 

12 
Date: 

29/05/24 

 

Description: Surface 
water drainage 

channel that runs 
through the centre of 

the school 
(underneath the hedge 

on the right). 
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13 
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Description: Ordinary 
Watercourse located 

within the housing 
estate to the south of 

the site. 
 

 
 

Photo No. 

14 
Date: 

29/05/24 

 

Description: Ponded 
region which the 

Ordinary Watercourse 
in Photo 13 discharges 

into (potentially an 
attenuation feature for 

the housing to the 
south of the site). 
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Photo No. 

15 
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Description: Where 
the culverted 
watercourse 

reappears after flowing 
through the 750mm 
surface water sewer 
(located within the 

housing to the south of 
the site). 

 
 

Photo No. 

16 
Date: 

29/05/24 

 

Description: Large 
ponded area located 
off the southeastern 
corner of the site. 
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1. Introduction 

 

This report outlines the utility survey methods used and draws conclusions to the success or otherwise of the survey 

results.  This document is designed to be read in conjunction with the survey deliverables; aiming to clarify any issues, 

inform our clients and offer recommendations of where further survey work or verification may be needed. 

 

1.1. Scope of Works 

 

SVS Ltd. were instructed by their client CD Surveys to undertake a PAS128 Survey within a predetermined survey 

boundary at LVS Hassocks, London Road, Sayers Common, Hassocks, BN6 9HT. 

The survey was conducted to establish accurate position and depth of buried services that exist within the specified 

survey area by: 

• Statutory Record / Guide drawing verification 

• Visual identification 

• Access gained to manhole and inspection chambers 

• Electro-magnetic location 

• Ground Penetrating Radar acquisition 

 

Utility location data was recorded using GNSS and/or Total Station and tied into a topographical baseplan supplied by 

CD Surveys.  In some circumstances, utility locations may be recorded by creating a to-scale drawing onsite and 

transferring the information to the baseplan. 

All located / identified utilities were marked on the ground using either wax marker or temporary site marking paint 

and sub categorised to the relevant quality level dependant on the accuracy of the location. The quality levels 

associated with a PAS128 QL-B survey are listed within section 3.1 of this report. 

This report is to be read in conjunction with planimetric information supplied by Site Vision Surveys Ltd. drawing 

number: 0924-CDS-17113 
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1.2. Survey Area 

 

 

1.3. Deliverables 

 
 Drawing Name Content Filetype Date Issued Authorised by 

No. 1 0924-CDS-17113 2D Utility 

Survey 

.dwg CAD file 01-11-2024 NC 

No. 2 0924-CDS-17113 2D Utility 

Survey 

PDF 01-11-2024 NC 

 

 

2. Detection Methods 

 

2.1. Electromagnetic Location (EML) Survey Method 

 

Electromagnetic Location technology was used to locate the majority of metallic buried pipes and cables within the 

defined survey boundary by detecting radiating electromagnetic signals emitting from conductive materials. 
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The EML kit comprises of a signal emitting transmitter and handheld receiver, the former used to transmit signals 

which are then received by the handheld receiver.  The handheld receiver is also capable of detecting signals without 

the use of the transmitter, this is referred to as passive location. 

The three main EML detection methods and descriptions are as follows: 

Passive Detection 

This refers to the detection of electromagnetic signals emitting from conductive materials which are energized by 

nearby power/radio sources, these signals are picked up using the handheld receiver only. 

Signal Generation 

The transmitter is placed over a suspected conductive property, emitting a set signal, and detected using the handheld 

receiver. 

Direct Connection  

This is the process of connecting the transmitter directly to a service or service feature using a direct connection lead 

and/or signal clamp. 

All the above techniques were deployed on this project; direct connection was used to trace all encountered 

conductive services from above or below ground apparatus such as manholes, inspection chambers, lampposts, valves, 

hydrants etc.  Empty ducts/nonconductive service ducts were located by inserting a flexible tracing wire into the 

ducting, connecting the transmitter to the tracing wire apparatus, and locating the ducting from above ground.  Passive 

detection checks were conducted to search the area for conductive utilities, results were induced using signal 

generation techniques and if possible, traced.  In addition, signal generation checks were carried out across the survey 

area.  This survey was to M2P specification and therefore orthogonal search transects were carried out at <5m 

intervals and when following a utility trace, search transects at <2m intervals.  All located utilities were marked on the 

grounds surface using wax marker or temporary site marking paint, prior to being geographically positioned by GNSS 

and/or Total Station, unless stated otherwise.  All techniques were deployed providing areas were accessible, free of 

debris, obstruction and where ground conditions would allow; any areas that were unable to be surveyed have been 

clearly marked or noted on the supplied survey drawing. 

 

2.2. EML Known Limitations 
 

• Unable to detect non-conductive/metallic utilities. 

• Unable to determine whether a utility is live or redundant. 

• May not detect well balanced or pot ended/cut cables. 

• May not be able to determine if a utility is singular or several in close proximity. 

• Depth indications are subject to ground conditions, as a rule, we would not expect to accurately locate 

services beyond 2.50m deep. 

• Signals are prone to interference, particularly when conductive materials are within close proximity to each 

other, this can sometimes lead to a poor trace. 
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2.3. Appraisal of EML Results 

 

Overall, on site the EML went well. Most Services found on site were located with minimal issues, however due to 

there being no desktop utility search a number of Unknown services were located.  

 

2.4. Ground Penetrating Radar (GPR) Survey Method 

 

GPR was deployed in an attempt to locate any non-conductive pipes/cables, locate conductive pipes/cables not 

located via EML and upgrade the quality level of already established electromagnetic locates. 

 

GPR transmits high frequency, short duration pulses of energy into the ground from a coupled antenna.  Transient 

electromagnetic waves are reflected, refracted, and diffracted to create a high-resolution, cross-sectional image of the 

grounds subsurface.  This geophysical data alone does not allow for the identification of subsurface utilities, the 

identification of utilities is achieved through a combination of on-site interpretation from both GPR and EML surveys 

together with on-site reconnaissance and correlation to statutory utility records. 

 

It is possible that GPR may detect buried features and obstructions beyond utilities.  The type of features that can be 

detected include, but are not limited to voids, foundations, thrust blocks, tanks, chambers, basement extents, ducts 

(not linked to any street furniture); and reinforced concrete.  Where the purpose of the survey is to identify and record 

such features, the survey should be undertaken in accordance with BS 5930. 

 

On this project, GPR was deployed across the specified survey boundary in all accessible areas free of debris, 

obstruction and where ground conditions would allow.  In addition, GPR was deployed in targeted areas of concern or 

where statutory utility records indicate the location of a service and/or services.  Each significant GPR locate was 

marked on the grounds surface using wax marker or temporary site marking paint, prior to being geographically 

positioned by GNSS and/or Total Station, unless stated otherwise.  Any areas that were unable to be surveyed have 

been clearly marked or noted on the supplied survey drawing. 

 

This project was performed to M2P specification by GPR scanning within the specified survey area using either a: <2m 

orthogonal grid; or using a multiple antenna array.  This was performed providing areas were accessible, free of debris/ 

obstruction and where ground conditions would allow.  In addition, GPR was deployed in targeted areas of concern or 

where statutory utility records indicate the location of a service and/or services.  GPR data scheduled to be post-

processed was geographically positioned on-site and post-processed using IQ Maps software.  The results of the 

positioned data, once analysed, were transferred onto the baseplan.  Real-time GPR locates were marked on the 

ground using wax marker or temporary site marking paint and individually geographically positioned using GNSS 

and/or Total Station, unless stated otherwise.  Any areas that were unable to be surveyed have been clearly marked 

or noted on the supplied survey drawing. 
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2.5. GPR Known Limitations 

 

• Generally, GPR is unable to detect services with a diameter that is less than 10% of their depth. 

Therefore, deep services, small diameter pipes and un-ducted cables may not be detectable. 

• Ground conditions such as wet clay, reinforced concrete, foam filled concrete etc. will limit the GPR signal 

penetration and greatly reduce its detection capability. 

• Uneven terrain can affect GPR results. 

• Utility identification is not always possible using geophysical data alone. 

• Unable to accurately determine sizes of detected utilities. 

 

2.6. Appraisal of GPR Results 
 

Overall, GPR yielded poor results. Some small linear anomalies were located but were not able to be continued a 

sufficient distance to allow identification. Very limited services located were upgraded by GPR and a large portion of 

the survey area was grassed areas, which at the time of survey, were heavily waterlogged. This greatly reduced the 

effectiveness of our GPR systems, both in the ability to maintain constant contact with the ground when 

pushing/pulling, and also, when the ground is heavily saturated, this causes large amounts of reflected data to appear 

within the data collection. These reflections can mask data, that otherwise, may have been possible to locate. 

 

3. Survey Outcomes 

 

3.1. Planimetric Information, Metadata and Attribute Data 

 

Planimetric information for this project has been submitted as per the deliverables table set out in section 1.3 of this 

report. 

Metadata provided as part of the deliverables includes: 

a) Survey date, stated within the submitted drawing title block and within this report (Section 1.3) 

b) Utility type and quality level, displayed within the line-types generated via SVS Ltd.’s CAD template 

c) Detection method in accordance with Table 2 of the PAS128:2022 document, specified within the drawing 

title block and within this report (Section 1.1) 

 

 

In addition to the above metadata, attribute data is supplied including the following: 

a) Utilities, excluding drainage: depth (top of utility) 

b) Drainage: depth to invert, pipe size, flow direction 
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c) Manholes/ Inspection Chambers: cover level, chamber size, depth to invert, depth to top of ducts, duct 

configuration, duct sizes, inspection chamber depth, condition i.e Flooded, No Visible Ducts (NVD) etc. 

d) Utility features: condition or elements related to the survey i.e Unable to Trace (UTT), Cut Cables – UTT etc. 

 

 

The PAS128 quality levels are defined within the PAS128:2022 as the following: 

QL-B1 – The utility or service has been located using electromagnetic locating equipment.  The electromagnetic field 

has been confirmed as round.  Depth validation confirmed. The location has also been verified with Ground 

penetrating radar. (Please note both Electromagnetic and Ground Radar have to agree to achieve a B1 status). 

Tolerances associated with a B1 status are +/- 150mm Horizontally and +/- 15% of the detected depth.  

QL-B2 – The utility or service has been located using electromagnetic locating equipment.  The electromagnetic field 

has been confirmed as round.  Depth validation confirmed.  Or the location has been located with Ground Radar 

(please note that a B2 status means the utility or service has only been able to be located with either EML or GPR not 

both).  Tolerances associated with a B2 status are +/- 250mm Horizontally and +/- 40% of the detected depth.  

QL-B3 – The utility or service has been located using Electromagnetic locating equipment however the locate has been 

deemed bad or poor, this may occur when the electromagnetic field has been deemed as not being round possibly 

indicating that there may be other conductors within the ground creating electromagnetic interference or the target 

utility may be a poor conductor. If the utility has been located with Ground Radar then the image or reflection that 

has been received may be poor.   Tolerances associated with a B3 status are +/- 500mm Horizontally with no depth 

information available.  

QL-B4 – The utility or service has been unable to be located however is believed to exist, this quality level covers 

aspects such as assumed routes, historical data and record information. There are no tolerances associated with a B4 

status and must be treated with little to no confidence, further investigations with alternative methods may be 

advised. 

 

3.2. Appraisal of Survey Results Per Service Type 
 

Service Type Located Located via 

Electric Yes ☒ No ☐ EML ☒ GPR ☐ Other ☐ 

Gas Yes ☐ No ☒ EML ☐ GPR ☐ Other ☐ 

Water Yes ☒ No ☐ EML ☒ GPR ☐ Other ☐ 

BT Yes ☒ No ☐ EML ☒ GPR ☐ Other ☐ 

Foul Drainage Yes ☒ No ☐ EML ☒ GPR ☐ Other ☐ 

Surface Water Drainage Yes ☒ No ☐ EML ☒ GPR ☐ Other ☐ 

Combined Drainage Yes ☒ No ☐ EML ☐ GPR ☐ Other ☐ 

Communications Yes ☐ No ☒ EML ☐ GPR ☐ Other ☐ 
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Cable TV Yes ☐ No ☒ EML ☐ GPR ☐ Other ☐ 

Fibre Optics Yes ☐ No ☒ EML ☐ GPR ☐ Other ☐ 

Traffic Signals Yes ☐ No ☒ EML ☐ GPR ☐ Other ☐ 

Unknown Yes ☒ No ☐ EML ☒ GPR ☐ Other ☐ 

Other Yes ☒ No ☐ EML ☒ GPR ☐ Other ☐ 

 

3.2.1. Electric 
Overall, the Electric found on site was located with minimal issues. On site the HV was located from the Electric Pole 

on the Southeast area of the site through the site to the Electric Pole/ Transformer on the West area of site. The Main 

LV was located from the Electric Pole on the West area of site into the Main Plant room. The Illuminated Bollards in 

the car park were located with minimal issues however they were located to an EOT (End Of Trace) into vegetation 

and was unable to be located any further. On the road section of the site which is the Southeast area of site some of 

the Electric located on the East and west side of the road was located into vegetation, therefore has been added as an 

EOT on the drawing.   

3.2.2. Gas 
On site the Gas discovered was next to the carpark on the East of site in a series of tanks, however, was unable to be 

located out of the tanks due to the material of the pipes being PE. The Gas discovered within the school area of the 

site was found within two Gas cabinets next to each plant room was also unable to be located due to the material of 

the pipes being PE.  

3.2.3. Water 
On the road section of the site which is the Southeast area of the site a number of FH (fire hydrant) SV (stop valve) 

WO (wash out) were discovered however most of them were UTT (unable to locate) possibly due ot the material of 

the pipes being plastic, however due to no Desktop Utility Search the material of the pipes are unknown. A Water Pipe 

was located on the east side of the road section of the site to an EOT due to loss of signal. A Water Pipe on the west 

side of the road section of site was located to an EOT due to loss of signal. A 25mm PE Water riser inside the plant 

room on the north west area of the site was unable to be located due to the material of the pipe being PE. A 25mm PE 

water riser in the allotment/ gardening area of site which is southwest of the site was unable to be located due to the 

material of the pipe being PE. A Water Pipe on the north section of the site was located from the plant room into 

vegetation, however it was located on the other side of the vegetation into a building. A Fire hydrant on the north side 

of the site was UTT.  

3.2.4. BT 
On the road section the site two deep BT trunk mains were discovered in some BT manholes however were unable to 

be surveyed fully due to both of the manholes being relatively flooded and the number of ducts being unknown. Some 

routes were located from the chamber, these manholes would require Man-Entry to be surveyed fully. The BT located 

on the south side of the site was located with no issues from an manhole on the verge of the road to across the site to 

a cable riser on one of the school buildings. The BT on the north section of the site was located from a deep BT 

manhole to an EOT due to vegetation. 
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3.2.5. Foul Drainage 
On site the majority of the foul drainage was located with no issues however due to a number of seized Manholes 

some questions the drainage could potentially not be answered.  

The drainage for the newer school building on the site flows into a pumping chamber, from the pumping chamber it 

flows into a manhole where the Exit Pipe goes under a building therefore being unable to be located any further.  

The foul drainage located on the road section of the site was located with minimal issues, however a pipe going 

towards the school area of the site was located to an EOT due to the Flexi-Reel ending.  

 

Rising main from pumping chamber at north-east of main building was unable to be located. No logical assumptions 

can be made to allow the accurate addition of an assumed route. 

3.2.6. Surface Water Drainage 
Majority of on site surface water all flows towards the south of site towards an outfall at the headwall located. 

The surface water drainage discovered on the road section of the site was unable to be located fully due to the size 

and depth of the pipes.  

Surface water drainage from cattle grid, crosses road heading south. This pipe was exposed via trial holes, once north 

of the fence line which located the pipe directly. The second trial hole was carried out south of the fence line, which 

uncovered a large boulder which is believed to have collapsed the pipe as we were unable to rod past this point. 

3.2.7. Combined Drainage 
Combined drainage route converges into a pumping chamber on the north side of the site near to front entrance of 

the school, however the rising main was unable to be located from where it exits possibly due to the rising main being 

plastic.  The drainage for the newer school building on the site flows into a pumping chamber, from the pumping 

chamber it flows into a manhole where the Exit Pipe goes under a building therefore being unable to be located any 

further.   

3.2.8. Communications 
The only communications located on site was located in and around the electric gates, all located with no issues. 

3.2.9. Cable TV 
No Cable TV found on site. 

3.2.10. Fibre Optics 
No Fibre Optics found on site. 

3.2.11. Traffic Signal Cables 
No Traffic Signals Cables found on site.  

 

3.2.12. Unknown 
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On site various Unknown services were located with one being on the north side of the site in a field, it was located to 

an EOT. An Unknown service was located from the road section of the site to school with an EOT each end due to loss 

of signal. An unknown service was located on the road section of the site towards the south it was located to an EOT 

due to loss of signal. 

MH within grassed area near barn has been lifted and identified as an empty chamber. No visible incomings or 

outgoings are visible. This chamber is partially flooded, having at time of survey, nearly 1m of standing water within. 

There is a large amount of silt present beneath the water level. There is a possibility that incoming connections exist 

beneath the water line that are obscured. Removal of water / silt is recommended if contents of this chamber is vital 

to the project. 

 

3.2.13. Other 
Other Services found on site were some heating pipes located on the north side of the site into some vegetation, 

however they were located out of the vegetation to an EOT. Some more heating pipes were discovered in a service 

tunnel on the north of the site going into the buildings each way.  

 

3.3. Appraisal of Desktop Utility Records  

No record information available at time of survey. 

 

3.4. Site Specific Conditions and Survey Limitations 
Unable to locate Rising Main outside of the site boundary. Heavily saturated ground caused poor GPR results in grassed areas.  

3.5. GPR Buried Features and Obstructions 
None found on site.  

3.6. Conclusions and Recommendations 
A further site visit to GPR grassed areas once the ground has had time to lose its water content is advised if data in these areas 

are essential to planning. 

4. Cautionary Notes 

 
1. No utility mapping survey can be considered as a 100% accurate depiction of the sub-surface 

environment, the use of SVS Ltd’s survey drawings does not remove the requirement for the use of 

safe digging practices, in line with the requirements set out within HSG-47 and current CDM 

regulations. 

 

2. The survey drawings and report should be read in conjunction with PAS128:2022 Client Specification Guide 

for underground utility detection, verification, and location. 
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3. EML & GPR techniques used to obtain the information shown on SVS Ltd. survey drawings can be 

subject to varying ground conditions.  Always Exercise Caution When Excavating. See HSG-47. 

 

4. If the location or depth of services/features is of importance to a project, then it is recommended 

that discussions are held with SVS Ltd. regarding any possible limitations or anomalies. 

 

5. It is also advised that trial excavations should be undertaken to verify survey results within key areas of 

importance. 

 

6. Information depicted QL-B4TFR, cannot be guaranteed as it is based on historic utility records or 

assumed routes which can be inaccurate and incomplete. 

 

7. Depicted service routes may reflect the routes of multiple cables or pipes. It is not always possible to 

differentiate between buried construction features, utilities, and other subsurface linear features 

therefore it is possible that some features shown are not utility related, and due to the limitations of 

electromagnetic techniques all utility identifications should be treated with caution and verified prior to any 

design/building works. 

 

8. Water and Gas utilities to individual properties are often of a size that cannot be detected using EML or 

GPR investigation, whenever possible the route has been added from surface evidence (pipe risers, 

valves, etc), but this should be viewed as a guide only. 

 

9. Unloaded, perfectly balanced or pot ended electric cables may not be detectable using 

Electromagnetic Locators. 

 

10. Fibre optic cables are often difficult to detect, and commonly access chambers can be locked and thereby 

made inaccessible by the utility provider. All reasonable efforts have been made to locate these ducts 

using GPR. Cables not located have been transposed from records. 

 

11. Wherever possible we have attempted to locate the routes of sewers. Issues such as blockages, 

surcharging, flooding, sedimentation, sewer collapse, root ingress, excessive depth, obstructions, or heavy 

traffic flow may have affected our ability to obtain meaningful results. In these cases, recommendations 

have been made for further survey work. 

 

12. All pipe / duct sizes have been recorded from surface inspection or taken from record information 

and are assumed to be correct, however due to non-entry to chambers, these should be verified 

before any works commence. 

 

13. The correct identification of the utility types cannot be 100% guaranteed, therefore these should be 

independently verified prior to use in any design/ building works. 

 

14. Where possible, the ownership of inspection covers has been derived from information on the covers 
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or from cable tags. This does not necessarily mean that they use or are sole users of the apparatus. 

 

15. It is possible that GPR may detect buried features and obstructions beyond utilities.  The type of 

features that can be detected include, but are not limited to voids, foundations, thrust blocks, 

tanks, chambers, basement extents, ducts (not linked to any street furniture), and reinforced 

concrete.  Where the purpose of the survey is to identify and record such features, the survey 

should be undertaken in accordance with BS 5930. 

 

16. All utilities detected by SVS Ltd. should be considered live unless stated or confirmed otherwise by client 

or service provider. 

 

17. This report is for the private and confidential use of the client for whom the report is undertaken 

and should not be reproduced in whole or in part or relied upon by third parties for any use 

whatsoever without the express authority of SVS Ltd. 

 

5. Supporting Images/ Documents 

 

Headwall / outfall: 
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Northern Trial Hole: 

             

Southern Trial Hole: 

             

 

 



�����

�����

�����

�����

�����

�

�

�

�

� �
�
�
�
�

��

��

�

�

�

�

	

�

�

�

�

�

�




�

�

�

�

�




�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	 �����

�����

�����

���	�

�

�

�

�

	

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

	

	

�

�

�

�

	

�

�

�

�

�

�

�

�

	

	

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

	

�

�

�

	

�

�

�

�

�

	

�

�

�

	

�

�

�

�

�

�

��

��

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�����

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

��������

�����

����	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�




�

�

�

�

�




�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

���	�

���	�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���	�

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

��

��

����	

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

	

�

�

�	

�

�

�

��

	

�

�

��

�

�

�

��

�

���������

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

����	

�����

�����

�����

���	�

���	�

���	�

���	�

���	�

���	�

���		

���	�

���	�

���	�

�����

�����

�����

�

�

�

�

�

��

�������

�

�

�

�

�

�

�

�

�

�

���
�

���
�

�����

�����

�

�

��

�

�

�

��

�

�

�

��

�

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

����� �����

�����

�����

�

�

�

	

�

�

�

�

	

�

�

�

��

�

�

�

��

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�� �

�

�

�

�

�

�

�

�

�

�

���	�

�����

�����

�����

�����

�����

��

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

����	

�����

�����

�

�

�
�

�

�����

�����

����
�

����
�

�����

�

�

��

�

�

�

��

�

�����

�����

�����

�����

�����

�����

�����

!"

�����

�����

�����

��#��

��#��

��#��

��#��

��#��

��#��

��#��

��#��

��#��

��#��

��#��

��#��

��#��

��#��

��#��

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�	���

�	���

�����

��$� 

��$� 

��$� 

��$� 

��$� 

��$� 

��$� 

��$� 

��$� 

��$� 

��$� 

�����

�����

�����

�����

�����

�	���

�	���

�����

�	���

�����

�����

��%����

�����

!"

�����

�����

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

	

�����

�����

�����

�%�#

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����	

�

�

�	

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�

�

��

�

�

�

�

�

�

�

�

�

�

	

���	�

���	�

�

�

�

�

�

�

�

��

�

�����

�

�

�

�

�

��

��

�

���
��

���
��

�

�

��

�

�

�

��

�

�����

�

�

��

�

��

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

��

��

�

��#��

��#��

��#��

��#��

��#��

��#��

��#��

�����

�����

�����

����	

����	

����	

�����

��$� 

��$� 

��$� 

��$� 

�	���

�����

�����

�	���

�	���

�

�

�

�

�

�����

����	

�����

�����

�
�
�
�
�

�����

����
�

�

�

��

�

�

�

��

�

���
�	

�����

���
�

����	

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

	

�

�

�

�

	

�

�

�

��

�

�

�

��

	

�

�

��

�

�

�

��

�

�����

�

�

��

�

�

�

��

�

�����

�����

���	�

���	�

���	�

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

����
�

�����

�

�

�

�

�

�����

�����

�����

�����

�

�

��

�

�

�

�	

�

�

�

�	

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

	

�����

�����

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

����	

�����

�����

�����

���
�

�����

����	

�����

�����

�

�

�

�

�

���	�

�����

�����

����	

��

��

�

��

�	

�

��

��

�

��

��

�

��

��

�

��

���

����
�

	����

�� �

�%�#

�%�#

�%�#

��#��

��#��

��#��

��#��

��#��

�����

�����

����	

�����

�����

��$� 

��$� 

�����

�	���

	����

	����

	����

	����

	����

	����

	���	

	����

�

�

�

�

	

�

�

�

�

�

	����

	����

	����

	����

	����

	����

	���	

	����

	����

	����

	����

	����

	����

	����

	����

	����

	���	

	����

����	

�

�

�

�

�

�%�#

�%�#

�

&

�




�

�

�

�

�




�

�

�

�

�

�'

����	

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��$� 

��$� 

��$� 

�	���

����	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

	��	�

	��	�

	��	�

	��	�

	��		

	��	�

	��	�

	��	�

	����

	����

	����

	����

	����

	����

	���	

	����

	����

	����

	����

	����

	����

��#��

��#��

�����

�����

���
�

	����

��#��

��#��

�����

�����

��$� 

��$� 

��$� 

�����

�����

�����

�����

�����

��#��

�	���

��$� 

�����

	����

	���	

	����

	����

	����

	��	�

	��	�

	��	�

	��	�

	��	�

	��	�

	��		

�

�

�

�

�

�����

�

�

��

�

�

�

��

�

�

�

�	

�

�

�

�	

�

�

�

��

�

�

�

��

�

�

�

��

�

�
�
�
�
�

�
�
�
�
�

�������

	����

	����

	����

	����

	����

	����

	����

	����

	���	

	����

	����

	����

	����

	����

	����

	����

�
&
�
(


�
�
�
�
�



��#��

���	�

��$� 

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�

�

�

�

�

�����

�� �

�����

�����

��#��

��#��

��#��

�����

�����

�����

�

�

�

�

	

�

�

�

�

�

��$� 

��$� 

�	���

�	��	




��

�

��




)� *


�����


�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

��

�

'

&

)




�

�

�

�

�




�����

�

�

�

�

�

�

�

��

�

�

�

�
�

�

'

&

)

�����

�����

�����

����	

�����

�����

�����

�����

����	

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

��

�

�
�
�
�
�

�
�
�
�
�

��

�
&
�
(


�
�

�
�
�






�

�

�

�

	




�

�

�

�

�

�

�

��

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

��

�

�

�

��

	

�

�

�	

�

�

�

��

�

�

�

��

	

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

	

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�	

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�
�
�
�
�

�
�
�
�
�

�����

�����

�

�

�

�

�

�����

�����

�����

�����

�����

�
�
�
�
�

�
�
�
�
�

����

�
�
�
	
�

�
�
�
�
�

�

�

�
	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�����

�

�

�
�

	

�

�

�
�

	

����

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�� �

�� �

�� �

�����

�����

�
�
�
�
�

����	

����	

����	

�����

�����

�

�

�

�

�

�����

�����

�����

�����

�

�

�
�

�

�

�

�
�

�

�

�

�

�

� �

�

�

�

�

�� �

�� �

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

���	�

�����

�����

�
�
�
�
�


�����


�����

�����

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

��

�

��
���

��

���

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���
��

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

��

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

��

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�����

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

���"

���"

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�




�

�

�

�

�




�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�%�#

�

�

�

�

�

�

�

�

�

�




�

�

�

�

�




�

�

�

�

�

�	��

�����

�����

�����

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�		�

�

�

�

�

	

���
�

�		�

�

&

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�����

�

�

�

�

�

�

�

�

�

�

�����




�

�

�

�

�




�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

��

�

�	

��

�

�

	

�

	

�

�

	

�

�

	

�

	

�

�

�

�

	

�

�

�

�

	

�

�

	

�	���

�

	

�

�

�

�	���

�

	

�

�

�

�	���

�

	

�
	

�

�

	

�

�

�

�

	

�

�

�

�

	

��

�

�	��
�

�	��	

�

	

��

�

�

	

�

�

�

�

	

��

�

�

	

��

�

�

	

��

�

�	

��

�

�	�
��

�	

���

�����

�	���

�

�

��

�

�

	

�

�

�

�

	

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

	




��

�

��




�

�

��

�




��

�

��




�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

&

�

(




�

�

�

�

�




�

�

�

�

�

�

�

�

	

	

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

	

�

�

��

�

�

�

��

	

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

��

��������

�

�

�

�

�

�
�
�
�
�

�

�

�

�

	

�

�

�

�

�

�

�

�

	

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

��

��

�

�

�

�

	

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�����

�

�

��

�

�

�

��

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�������

�������

�������

���

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

	

	

�	��	

�	���

�	���

�	���

�����

�����

�����

���	�

����	

�	�	�

�	���

�����

�����

�����

�����

����	

���	�

����	

�	���

�	��	

�����

����	

�����

�����

�����

���	�

�����

�����

�����

����	

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

���	�

�����

�����

�����

���	�

�����

�����

�	�	�

�	���

�	��	

�	���

�	���

�����

�����

�����

�����

���	�

�����

�����

�����

���	�

�����

�����

�����

�����

�����

�����

�����

�����

�����

���		

�����

�	���

�	���

�	���

�����

�����

�����

�����

�����

�����

�����

���		

�����

�����

���	�

�����

�����

����	

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

���	�

���	�

�����

�����

�����

�����

���	�

���		

�����

�����

�����

�

	

��

�

�

	

��

�

�

	

��

�

�

	

�

�

�

�

	

�

	

�

�

	

��

�

�

	

��

�

�

	

�

�

�

�

	

��

	

�

	

�

	

�

�

	

�

�

�

�

	

�

�

	

�

	

�

�

�

�

	

�

�

�

��������

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

	

��

�	

�

�

�

�
	

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

��

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

���	�

�

�

�

�

�

�

�

�

�

�

���	�

�

�

�

	

�

����	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

&

�

(




�

�

�

�

�




�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�
�

�

�

�

��

	

�

�

��

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

	

	

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�����

����	

�

�

�

�

�

�

�

�

�

	




�

�

�

�

�




�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	


�����
�����

�����

�����

��

���

��

��

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

��

�

�

�

��

�

�����

�����

�����

�����

�

�

��

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�
�
�
�
	

�

�

�

�

�

�

�

�

	

�

���	
	

�

�

��

�

�����

���		

�����

�����

���	�

���	�

�����

�����

���		

����	

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����� �����

�����

�����

���	�

�����




�

�

�

�

�




�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

	

�

�

�

�

	

�
�
�
�
	

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�
�

	

�

�

�

�

�

�

�

�

�

�

�����

���	�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�
	

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

����	

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�
�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�
�
�
�
�

�

�

�

�

	

�� �

�
�
�
�
�

�

�

�

�

�

�

�

��

�

�

�

��

�

�����

�

�

��

�

��

���

��

��

�

��

��

�

��

��

�

��

��

�

��

��

�

��

��

�

��

��

�

��

��

�

��

��

�

��

�	�

�

�

��

�

�

�

�	

	

�

�

�

�

�

�

�

��

�

�

�

��

�

�����

���	�

�����

���	�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

��

�

��

��

�

��

�	

�

��

��

	

��

��

�

��

��

�

��

��

�

���
��

����� �����

�

�

��

�

�

�

�

�

�

�

�

�

�

	

��

��

�

�

�

��

�

�����

�����

�����

���
��

��

��

	

��

��

�

��

��

�

��

�	

	

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

��

�

��

�	

�

��

��

�

��

��

	

��
���

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

	

�

�

��

�

�

�

�

�

�

�

�

�

�

	

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

&

+

(




�

�

�

�

�




�

�

�

	

�

���	�

�����

�����

�����

�

�

��

	

�

�

�	

�

��

��

�

�

�

�

�

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�	

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�
�
�
�
�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�	

	

�

�

��

	

�

�

��

�

�����

�

�

��

�

�

�

��

�

�

�

��

	

�

�

�

�

�

�

�

�

	

�

�

�

�

�

	

��

�	

�

�

�

��

�

�

�

��

	

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�	

�

�

�

��

�

�

�

��

�

�

�

�	

�

�

�

�	

�

�

�

�

	

�

�

�

��

�

�

�

�	

�

�

�

�	

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

	

�����

�����

���	�

�����

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�
�

�

�

�

�
�

�

�
�
�
�
�

�
�
�
�
�

�

�

�
�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����	

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

	

�

�

�

�

�

�

�

,

-

�

�

(




�

�

�

�

�




�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

��

�

��

���

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�
�

�

�����

�����

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

����	

�����

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

����	

�����

�
�
�
�
�

�

�

�

�

�

�����

�����

�

�

�

�

�

�

�

�

�

�

�����

�

�

�
�

�

�����

�����

�
�
�
�
	

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

��

�

��

��

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
	

�

�

�

�
	

�




�

�

�

��




�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

��

�

��

��

�

��

���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

��

�

���
��

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

���	�

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

����	

�����

�����

�����

����	

���	�

�����

�����

����	

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

���		

�����

�����

�����

�����

����	

�����

�����

���	�

�����

�

�

�

�

�

�

�

�

�

�

�����

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

��

�

�����

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

��

�

�����

����������

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

&

�

(




�

�

�

�

�




�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

	

����
�

�

�

��

�

�

�

�

�

�

�
�
�
	
	

�

�

�

�

�

�

�

�

�

�

�����

�����

����	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

	

�

�

�	

�

���	
�

�

�

��

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

��

�

����
�

�����

�����

�

�

�

�

	

�

�

�

�

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

	

�

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

����	

�����

�����

�����

�����

�� �

�� �

�.

�����

�����

�����

�����

�����

�����

�����

�����

�
�
�
	
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
	

�
�
�
�
�

�����

����	

�����

�����

����� �����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

��

��

�

��

��

�

��

��

�

��

��

�

��

��

�

��

��

�

��

��

�

��

��

�

��

��

�

����
�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

��

��

�

����� �

�

��

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

��

��

�

�

�

��

�

���	�

�

�

��

�

����	

�

�

��

�

���
��

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�
�

	

�

�

�
�

�

�

�

�
�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�
�

�

�

�

�

�

�

�����

�����

����	

�

�

��

�

�

�

�

�

�

�����

�����

�

�

��

�

���	�

���	�

�����

�����

�����

�

	

��

�

�	��	

�	���

�

	

�

�

�

�

�

�

�

�

�
�
�
�
	

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�

�

�
�

�

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�
�
�
�
�

�
�
�
	
�

�
�
�
�
�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

���	�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

�� �

��

��

�

��

��

�

�&

+

(


��

��
�


��

��

�

��

��

�

��

��

�

�&

�(




��

��
�


��

��

�

��

��

�


�
%� 

(


��

���




�

�

�
�

�

��

���

��

���

���
��

�� �

�����

�����

�����

)� *


��	��


�����

�����

�����

�����

�����

�����

�����

�����

���	�

�����

�����

�����

���	�

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�	���

�	���

�����

�����

�����

���	�

�����

�����

�����

�����

�����

����	

�����

�����

����	

����	

���	�

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

���		

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

���	�

�����

�����

�����

�����

����	

�����

�����

���	�

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

����	

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

���	�

����	

�����

����	

�����

�����

���	�

���	�

�����

����	

�����

����	

���		

�����

�����

)� *


�����


�����

���	�

�����

�����

�����

�����

�����

�����

���	�

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

���	�

���	�

���	�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

���	�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

���	�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

���		

�����

�����

�����

�����

���	�

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

����	

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

���	�

�����

���	�

���	�

�����

�����

����	

�����

�����

�����

���	�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

���	�

�����

�����

�����

�

�

��

�

�

�

��

�

���
��

�����

�����

����	

�	���

�	���

�	�	�

�	���

�	���

�

	

��

�

�

	

�

�

�

�

�

�

�

�

�
�
�
	
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
	

�
�
�
�
�

�
�
�
�
�

�
�
�
	
�

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�
�
�
�
�

�
�
�
�
	

�
�
�
	
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
	

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

	

�
�

�

�

	

�
�

�

�

�

�
�

	

�

�

�
�

�

�

�

�
	

�

�

�

�
�

�

�

�

�

�

�

�

�

�
�

	

�

	

�
�

�

�

	

�
�

�

�

�

�
�

�

�

�

�
�

�

�
�
�
�
�

�

�

�
�

�

�

�

�
�

�

�

�

�
	

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
	

�

�
�
�
�
�

�

�

�
�

	

�

�

�
�

�

�

�

�
�

�

�

�

�

�

	

�

�

�

�

�

����	

�����

�

�

�

�

	

�
�
�
�
�

�

�

�
�

	

�
�
�
	
�

�
�
�
	
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�

�

�
�

	

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
	
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�	

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

�

�	

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����	

���	�

�����

�����

�����

�����

�����

�����

�����

�����

���	�

�����

���	�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

	

�

�

�

�

�

	

�

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

����	

�����

�����

�

�

�
	

�

�

�

�

	

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

	

�

�

�

�

	

��

�

�

	

��

�

�

	

�

�

�

�
	
�
	
�

�

	

�

�

	

�
	
�
�
�

�

�

�	

�

��

��

�

��

�	

	

�

�

�	

�

�

�

�

�

�

�
�
�
�
	

�
�
�
�
�

�

	

�
�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�����

����	

�����

�����

�	���

�	���

�	���

�	���

�	���

�	�	�

�	���

�	���

�����

�����

�����

�����

�����

���	�

�����

�����

�����

�����

�����

����	

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

���	�

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

���	�




��

�

��




����	

�����

�����

�

�

��

�

�

�

��

	

�

�

�

�

	

�

	

�
�

�

�

�

�
�

�

����	

��

���

�

�

�

�

�

�

�

�

�

�

���
��

�

�

�

	

�

�

�

�

�

�

�

�

��

	

�

�

�

�

�

�����

��

���

��

�	�

��

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

��

�

��

��

�

����
�

�����

�����

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

�

��

��

�

�����

�����

���
��

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����
�

����
�

�

�

�	

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

���	�

�����

�����

���	�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

���	�

�����

�����

�����

�����

����	

�����

�����

�����

���	�

�����

�����

�����

�����

�����

����	

�����

�����

�����

���	�

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

����	

�����

�����

����	

�����

����	

�����

�����

�����

���	�

�����

�����

�����

�����

���	�

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

���		

�����

�����

�����

�����

���	�

���	�

�����

�����

����	

�����

�����

�����

�����

�����

���	�

����	

�����

�����

�	��	

�����

�����

�����

�����

�����

���	�

����	

�����

�����

����	

�����

�����

�����

���	�

���	�

�����

�����

����	

�����

�����

�����

�����

�	���

�	���

�	���

�	���

�	���

�����

�	���

�	���

�	���

�	���

�	�		

�	���

�	���

�	���

�	���

�	���

����	

�����

�	�	�

�	���

�	���

�	���

�	���

�	���

�	���

�	���

�	���

�	���

�	���

���	�

����	

�����

�����

�����

�����

�����

�����

�����

�	���

�	���

�	���

�	��	

�	��	

�����

����	

�����

�����

�����

����	

����	

�����

����	

�����

���	�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

	

�

�

��

�

�

�

��

�

�

�

�	

�

�

�

��

�

�

�

��

�

�

�

��

	

�

�

��

�

�

�

�

�

	

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

��

�

�

�

��

�

�

�

�	

�

�

�

�	

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

	

	

���		

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��#��

��#��

��#��

�����

�����

�����

��$� 

��$� 

�����

�����

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

���	�

�

�

�

	

�

��#��

����	

��$� 

��$� 

����	

�����

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

&

�

(




�

�

�

�

�




!���

!���

!���

!���

!���

!���

!���

!���

!���

!���

!���

!���

!���

!���

!���

�&

+

(


��

��
�


!���

!���

!���

!���

!���

!���

!���

!���

!���

!���

���������

!���

!���

!���

!���

/

��

,

*

/

��,

*

/

��,

*

/

�

�

,

*

/

�

�

,

*

/

�

�

,

*

/

�

�

,

*

/

�

�

,

*

/

�

�

,

*

/

�

�

,

*

/

��,*

/

��,

*

���������

+���

!%�$��

'

&

)


����	


0&)

1�
�#�

!%�$��

2�%
�,

!%�  

!%�$��

2�%
�,

!���

�&�



�
�
�
�
�



�
&
�

2�%
�,

!%�  

!%�  

'��,(/%������

'*�����

'��,(/%������

'*�����

'

�
�
,

1�
�#�

!���

!%�  

1�
�#�

)%�,-(���� 

1�
�#�

1�
�#�

+
�
�
�



�
�

�
�
�



!

%

�

 

 

+

�

�

�




�

�

�

�

�




'

�

�

,

)%�,-

���� 

���� 

���� 

���� 

)%�,-(���� 

)

%

�

,

-

(

�

�

�

�

 

(

�

�




�

)

%
�
,
-
(

�
�
�
�
 

1�
�#�

�&�


�����


)

%

�

,

-

(

�

�

�

�

 

(

�

�




�

1

�




�

#

�

+

�

�

�




�

�

�

�

�




+

�

�

�




�

�

�

�

�




2�%
�,

3

&

/

3

&

/

!%�  

+���


�����


1

�




�

#

�

�

�

,

�

%

�

�

"

(

3

�

�

,

�




�

�

�

�

�




����

!%�  

'��,

)

%

�

,

-

�

�

�

�

 

'�

�,

!%�  

�

�

,

�

%

��

"

(

3

�

�

,

�




��

�

��




'

�

�

,

��
�

'��

'

�

�

'

�

�

�

�




�

'

�

�

1

�




�

#

�

1�
�#�

!%�  

�

�

,

�

%

�

�

"

(

3

�

�

,

�




�

�

�

�

�




!%
�$

��

!%�$��

!

%

�

$

�

�

!

%

�

$

�

�

��

,�

%��
"(

3�

�,

�


�
���

�


�

�

,

�

%
�
�
"
(

3

�

�

,

�

(




�
�

�

�
�




�

�
,
�

%
�
�
"
(

3
�
�

,
�




�
�

�

�
�




�&+(
�
����


�
&
+
(


�
�
�
�
�



�&

+

(


��

��
�


�

&

+

(




�

�

�

�

�




!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

���#

'��

�

�

,

�

%

��"

(

3

�

�

,

�


��

�

��




�

�

,

�

%

��"

(

3

�

�

,

�


��

�

��




�

�

,

�

%

��"

(

3

�

�

,

�


��

�

��




�

�

,

�

%

��

"

(

3

�

�

,

�




�

�

�

��




�

�

,

�

%

�

�

"

(

3

�

�

,

�




�

�

�

�

�




�

�

,

�

%

��"

(

3

�

�

,

�

(




��

�

��




�

�

,

�

%

��

"

(

3

�

�

,

�




�

�

�

��




'

�

�

!

%

�

 

 

!

%

�

 

 

'

�

�

3

%

�

�

,

*

(

/

%

�

�

�

'��

'

�

�

1

�




�

#

�

!

%

�

$

�

�

!

%�

$

�

�

'

�

�

'

�

�

�

&

�

(




�

�

�

�

�




!%�  

!%�  

����

�

�

,

-

�

�

(




�

�

�

�

�




!%�  

!���

!%�  

'

�

�

'��

'

�

�

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

'��

����

����

����

3������


�����


!%�  

!%�  

!%�  

'

�

�

'

�

�

�

�
,

-
�

�
(




�
�

�

�
�




�

�

,

-

�

�




�

�

�

�

�




�

�

,

-

�

�




�

�

�

�

�




���� 1�
�#�

���� 

'��

���#

'

�

�

+

�

�

�




�

�

�

�

�




!

%

�

 

 

!%�  

!%�  

'

�

�

'

�

�

'

�

�

'

�

�

'

�

�

!%�  

!

%

�

 

 

'

�

�

'

�

�

'

&

)




�

�

�

�

�




'

&

)




�

�

�

�

�




!���

!

%

�

 

 

�

�

,

-

�

�




�

�

�

�

�




'��

1

�




�

#

�

1

�




�

#

�

'

�

�

'

�

�

'��

���� 

!%�  

'��

1�
�#�

1�
�#�

1�
�#�


�#��


�����




�
#
�
�



�
�

�
�
�



!%�  

!%�  

�
�
,
�
%
�
�
"
(
3
�
�
,
�



�
�
�
�
�



�

�

,

�

%

�

�

"

(

3

�

�

,

�




�

�

�

�

�




!

%

�

$

�

�

!%�$��

!

%

�

$

�

�

�

�

,

�

%

�
�

"

(

3

�

�

,

�




�

�

�

�
�




�

�,�

%��"(

3��

,�




��

�

��




�

�

,

�

%

��

"

(

3

�

�

,

�

(




�

�

�

��




�

�

,

�

%��"

(

3

�

�

,

�




��

�

��




�

�

,

�

%

��"

(

3

�

�

,

�


��

�

��




�

�

,

�

%

��

"

(

3

�

�

,

�




�

�

�

��




�

�

,

�

%

��"

(

3

�

�

,

�


��

�

��




�

�

,

�

%

��

"

(

3

�

�

,

�




�

�

�

��




�

�

,

�

%

�

�

"

(

3

�

�

,

�




�

�

�

�

�




�

�

,

�

%

�

�

"

(

3

�

�

,

�



�

�

�

�

�




�4�%,� �

�5���
���

!%�  

��� �#

'��,

�

�

,

�

%

�

�

"

(

3

�

�

,

�




�

�

�

�

�




!%�  

�

�

,

�

%

�

�

"

(

3

�

�

,

�




�

�

�

�

�




'��,���,�%�,

'�%('*�%��%

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

/

6

�

&

�

�&

�




�

�

�

�

�




�

&

�

�

&

�




�

�

�

�

�




�

&

�




�

�

�

��




�

&

+




�

�

�

�

�




�

&

+




��

��
�


�

&

+




�

�

�

�

�




�

&

+




�

�

�

�
�




�

&

+




�

�

�

�

�




�

&

+




�

�

�

�

�




�

&

+




��

�

��




�

&

+

�

&

+

�

&

+

(




�

�

�

�
�




�

&

+

(




�

�

�

�
�




�

&

+

(




�

�

�

�
�




�
&
+
(


�
�

�
�
�



�
&
+
(


�
�
�
�
�



�&+(
�����


�&+(
�����


�

&

+

(




�

�

�

�

�




�

&

+

(




�

�

�

�

�




�

&

+

(




�

�

�

�

�




�&+




�

�

�

�

�




�

&

+

�

&

+




�

�

�

�

�




�

&

+

�

&

�


�
�

��
�


�&

�

!

�

�

�

%�

��

%




�

#

�

�




�

�

�

�

�




��

,�

%��
"(

3�

�,

�(


�
�

��
�



�#��


�����



�#��


�����





�

#

�

�

(




�

�

�

�

�







�

#

�

�

(




�

�

�

�

�







�

#

�

�

(




�

�

�

�

�




�

&

�




�

�

�

�

�




�

&

�




�

#

�

�

(




�

�

�

�

	




!���

�

&

�

!%�  

!%�  




�

�

�

�

�




!

%

�

 

 

2�%
�,

2

�

%




�

,

2

�

%


�

,

2

�

%




�

,

!

%

�

 

 

!

%

�

 

 

�

&

�




�

#

�

�

(




�

�

�

�

	




'

�

�

,

����

'

�

�

,

'

�

�

,

!%�  

!%�  

3������


�����


!%�  

!%�$��

�

&

�

(




�

�

�

�

�




'

&

)

!

%

�

$

�

�

)

%

�

,

-

(

�

�

�

�

 

�

�

7

(




�

�

�

�

�




�

&

+

8�4�#(3������

9$�(
��	��


!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

8�4�#(3������

9$�(
�����


�4�%,� �

�5���
���

2�%
�,

�

�

,

�

%

�

�

"

(

3

�

�

,

�




�

�

�

�

�




�

�

,

�

%

�
�

"

(

3

�

�

,

�




�

�

�

�
�




����#


�
�

!

%�

 

 

!

%�

 

 

!

%

�

 

 

!

%

�

 

 

!

%

�

 

 

����#


�
�

'

�

�

,

6

�

%

:

 

�

�

�

�

'

�

�

,

6

�

%

:

 

�

�

�

�

'

�

�

,

6

�

%

:

 

�

�

�

�

'

�

�

,

6

�

%

:

 

�

�

�

�

'

�

�

,

6

�

%

:

 

�

�

�

�

'

�

�

,

6

�

%

:

 

�

�

�

�

'

�

�

,

6

�

%

:

 

�

�

�

�

'

�

�

,

6

�

%

:

 

�

�

�

�

2

�

%




�

,

!

%

�

 

 

!

%

�

 

 

2

�

%




�

,

!%�  

2

�

%




�

,


�����


�&�




�

#

�

�

(




�

�

�

�

�




!%�  

!

%

�

$

�

�

!

%

�

$

�

�

3

�

�

�

�

�

�

(

9

$

�

(




�

�

�

�

�




+

�

�

�

(




�

�

�

�

�




+

�

�

�

(




�

�

�

�

�




!%�  




�

�

�

�

�




�

&

�




�

�

�

�

�




�

&

�




�

�

�

�

�




�

&

�

!%�  




�

#

�

�

(




�

�

�

�

�




8�4�#(3������

9$�(
��	��


8�4�#(3������

9$�(
��	��


8�4�#(3������

9$�(
��	��



�#��


�����



�#��


�����



�#��


�����



�#�
�


�����



�#��


�����



�#��


�����


��

,�

%��
"(

3�

�,

�(


�
����




�*����%

8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


/
�
�
,
*

/
�
�
,
*

/
�
�
,
*

/
�
�
,
*

8�4�#(3������

9$�(
�����





�

#

�

�

(




�

�

�

�

�







�

#

�

�

(




�

�

�

�

�







�

#

�

�

(




�

�

�

�

�







�

#

�

�

(




�

�

�

�

�




+

�

��(




��

�

��




����#


�
�

!%�$��

!%�$��

!%�  

!%�  &1�
�#�

2

�

%




�

,

!

%

�

 

 

2

�

%




�

,

!

%

�

 

 

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

!%�  

8�4�#(3������

9$�(
��	��


8�4�#(3������

9$�(
��	��


'��$�%�

+���

'��$�%�

+���




�

#

�

�

(




�

�

�

�

�




�&�(
�����


�%��('�����

!%�#

�*�#




�

#

�

�




�

�

�

�

�




�

�

�

�

)%�,-

���� 

.���

����

�&�(
�����


�

�

�

�

�

�

%

'"

�%
� 

 (

��

��
���

�(

9$

�(


�
���

��







�

#

�

�




�

�

�

�

�




!%�$��

�*�#

�

�

�

�

�

�

%

�

�

�

�

�

�

%

�

�

�

�

�

�

%

�

�

�

�

�

�

%

�

�

�

�

�

�

%

������%

������%

'

&

�

(




��

�

��




'

&

�

(




�

�

�

�

�




'

&

�

(




�

�

�

��




'

&

�

(




�

�

�

�

�




!%�$��

!

%

�

$

�

�




�

�

�

�

�




�

&

+




�

�

�

�

�




�

&

+

'�:��

�����

'�:��

�����

'�:��

�����

'�:��

�����

'�:��

�	���

+

�

�

�




�

�

�

�

�




9�%

.���

�

�

,

�

%

�

�

"

(

3

�

�

,

�




�

�

�

�

�




�

�

,

�

%

�

�

"

(

3

�

�

,

�




�

�

�

�

�




1

�



�
#
�

1�
�#�

1�
�#�

1�
�#�

����

���	

����

����

����

����	

�����

�

�

�

�

�

����

����

�����

����

����

����

����

����

�����

�����

�����

�����

�����

����

����

����

����

���	

����

����

����

�����

���	�

���	�

���	�

����� �����

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

	

�

�

�

�

�

�����

�����

�����

��

��

�

���
��

�����

�

�

��

�

�

�

��

�

��

���

�

�

��

�

�

�

��

�

��

���

�

�

��

�

�

�

�	

�

�

�

�	

�

��

���

��

��

�

�

�

�

�

�

�

�

�

	

�

����� �����

���	�

�����

�����

�

�

�	

�

�

�

��

�

�

�

�

�

�

�

�

��

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

��

��

�

����
�

��

���

�����

����
�

���
	�

��

��

�

��

��

�

�

�

��

� �

�

��

�

�

�

��

�

����
	

��

�	

�

��

��

�

�

�

��

�

�

�

��

�

�

	

��

�

�

�

��

	

��

��

�

�	��
�

�

	

��

�

�

	

��

�

�

	

�

�

�

����

����

����

����

����

����

����

����

����

����

����

���	

����

����	 ����� �����

�����

�����

�����

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����
�

����
�

��

�	

�

����
�

���
	�

��

��

�

�

�

�	

	

��

���

�

�

��

�

�

�

��

�

��

��

�

�

�

�	

�

�

�

��

�

�

�

��

�

�

�

��

�

��

��

�

���
��

��

��

�

�

�

�

�

�

�

�

�

�

�

���"

���"

�	���

�	��	

����	

�����

�����

�����

�	���

�����

�����

���������	

�����

�����

�����

�����

�����

�����

�����

�����

����

����

����

���	

����

����

����

����

����

�

�

�

	

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

	

��

�

�

	

��

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

	

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�����

����	

�����

�����

�	���

�	�	�

�	���

�	��	

�����




�

�

�

�

�




�

	

�

�

�

�

	

�

�

�

+���%(��$��

+���%(��$��

���	�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

)� (����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

)0

�

�

�

�

	

��

�

�

�

�

�

�

�

�

�

�

)0

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�	�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

�

�

	

	

�

�

�

�

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�




�

�

�

�

�




�

�

�

�

�

�

�

�

�

�

����
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�




�

�

�

�

�




�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

&

�

(




�

�

�

�

�




�

�

�

�

�

�

&

�

(




�

�

�

�

�




�

�

�

�

�

�

�

�

	

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�




�

�

�

�

�




�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

	

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

���

��	

���

���

���

���

��

'

�

:

��

(

'�:��

�

�

�

�

�

�����

���

���

��	

��#��

��#��

�����

����	

��$� 

��$� 

��$� 

�����

�����

�����


�����


�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���

�	�

�	�

�	�

�	�

�	�

�	�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

2�

���"

+8

���"

���

��	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�




�

�

�

�

�




�

�

�

�

	

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

	

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���

�

�

�

�

�

���

�

�

�

�

�

���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

	

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

'�:��

�	���

��#��

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�;�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�����

����

�

�

�

�

	

�

�

�

�

�

�

�

�

�

	

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�.

+8

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����

����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���	

��

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

)2

�

�

�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�




�

�

�

�

�




�

�

�

�

�

�

�

�

�

�

��

����

����

����

����

'�:��

'�:��

�����

�����

/

6

!���

/

6

/

6

!

%

�

 

 

2

�

%




�

,




�

#

�

�

(




�

�

�

�

�




2

�

%




�

,

2

�

%




�

,

!

%

�

 

 

�

&

�

!

%

�

 

 /6

2

�

%




�

,

2

�

%




�

,

!

%

�

 

 

2

�

%




�

,

!

%

�

 

 

'

&

)

)� (

�*����%

2

�

%




�

,

2

�

%




�

,

/

6

'&)(<(2%���� 

2

�

%




�

,

!

%

�

 

 

!

%

�

 

 

8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


!

%

�

 

 

2

�

%




�

,

�

&

�

�

&

�




�

�

�

�

�




+

�

�

�

(




�

�

�

�

�




+

�

�

�

(

2

�

%




�

,

!

%

�

 

 

!

%

�

 

 

/

6

2

�

%




�

,

!

%

�

$

�

�

2

�

%




�

,

2

�

%




�

,

!%�  

8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


8�4�#(3������

9$�(
�����


2

�

%




�

,

!

%

�

 

 

2

�

%




�

,

2

�

%




�

,

'

&

)

8�4�#(3������

9$�(
�����


/

6

�

&

+




�

�

�

�

�




�

&

+

/

��

,

*

/�
�,

*

/�
�,

*

/��,*

/

��

,

*

8�4�#(3������

9$�(
�����


2�%
�,

!%�  

!

%

�

 

 

2

�

%




�

,

����

�����%� 

����

�����%� 

!%�  

!%�  

!%�  

'

�

:

�

�

(

�

�

�

�

�

;�(9,,�  (��(#��,*

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

���
�

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

���	�

���	�

���	�

���	�

���	�

���	�

���		

���	�

���	�

���	�

�����

�����

�����

�����

����������

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

���	�

���	�

���	�

���	�

���	�

���	�

���		

���	�

���	�

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

����� �����

�����

�����

���	�

����	

�����

�����

�
�
�
	
�

�

�

�
�

�

�����

�����

�����

�����

�����

�����

�����

!�

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�

	

�

�

	

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�
�

	

�

�

�
	

	

�����

����	

�����

�����

�����

���	�

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����

����	

�����

������

�

��

	

�
&

�

(




�

�

�

�

�




�����

�����

�����

�����

�����

�����

�����

���	�

���		

�����

�����

�����

����	

�����

�����

�����

�����

�����

����	

�����

�����

�����

�����

�����

�����

�����

�����

�����


�#��(
�����


'�
���%"


�#��


�����


�

�

�

�

���

�

9

$

�

(




�

�

�

��







�

#

�

�

(

9

$

�

(




�

�

�

�

	







�

#

�

�

(

9

$

�

(




�

�

�

�

	







�

#

�

�

(

9

$

�

(




�
�

�

�
	




!���

�
&

�

(




�

�

�

�

�




)&+(
�����


)

&

+

(




�
�

�

�
�




�����

!%�  

�

�

,

�

%

��"

(

3

�

�

,

�

(




��

�

��




�����

����	

8�4�#(3������

9$�(
�����


2%��('����"

9$�(
������


'��,

���� 

�

�

�
�

�

�%�#

�&�


����	


0&)

'&)


�����


!���

!

%

�

 

 

���%���

�����

)�%�

�*�#

'��,

1�
�#�

�

*

%

�

:

 

��������

���������

�



�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�����

�����

�
�
��
�

	
��


	
��


	
��


	
��


	
��


	
��


	
��


	
��


	
��


	
��


	
��


	
��


�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

���
�

���
�

���
�

���
�

���
�

���
�

���
�

�����

�����

�����

�����

�����

�����

�����

�����
�

�����

��

�����

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
��
�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�
�

�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�
�
��
�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

	
��


	
��


	
��


	
��


	
��


	
��


	
��


�����

�����

�����

�����

�����

�����

�����

���
�

���
�

���
�

���
�

�����

�����

�����

�����

�����

�

�

�

�

�

�����

�����

�
�
��
�

�
�
��
�

�
�
�
�
�

�
�
��
�

�
�
��
�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

����

����

����

	
��


	
��


	
��


	
��


�����

�����

�����

�����

���
�

���
�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

����

����

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

� 

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���
�

���
�

���
�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

	
��


	
��


�����

�����

	
��


	
��


�����

�����

���
�

���
�

���
�

�����

�����

�����

�
�
�
�
�

�
�
�
�
�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�

�

�

�

�

�����

����

�����

�����

	
��


	
��


	
��


�����

�����

�����

�

�

�

�

�

�

�

�

�

�

���
�

���
�

�����

�����

�

�

�

�

�

�

�

!"�#

�������

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

 

�

!

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

 

�

!

�

�

�

�

�

�
�
��
�

�
�
��
�

�
�
��
�

�
�
��
�

�
�
�
�
�

�
�
�
�
�

$
�%

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

����

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

&

'

�

�

�

�

�

�

�

�

�

�

�

�

��
��
�

��
��
�

��
��
�

��
��
�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�
�
��
�

�
�
��
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

'

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�����

�����

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�
�
��
�

�
�
��
�

�����

�

�

�

�

�

�

�

�

�

�

�����

�����

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�
�
��
�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

�

�

�
�

�

�

�

�
�

�

�

�

&

'

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

	

'

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�



�
�

�
'

�

�
�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�
�
�
�
�

����

�����

�����

�����

!"�#

�������

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�
�
�
�
�

�

�

�
�

�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

���


���


���


���


���


�

�

&

'

�

�

�

�

�
�

�

���


���


�����

�����

 

�

%

(
'

)

�
�



%

�

�




 

#

�

%

%



*

 

�

%

(
'

)

�
�



%

�

�




 

#

�

%

%



*

!
�

(
+
'
$


�
�
�

,
%
�
�
�



,%���


&
�
*
*

�
�
�

�
�
�
�

�

�

�

�

�

&

�

*

*

�

�

�

�

�

�

�

 

�

%

(

!

�


(

+

$




�
�
�

$�
��

$�
��

$
�

�
�

!�
(+'$
���

!

�




(

+

'

$




�

�

�

'

	

�

�

�

!

�


(
+
'

$


�
�
�

,%���


��	

�������

!

�




(

+

'

$




�

�

�

'

	

�

�

�

,

%

�

�

�




&

�

*

*

�

�

�

�

�

�

�

&

�

*

*

�

�

�

�

�

�

�

-����(

.

�

)

.

�

)

�����

&

�

*
*

�

�
�

�

�
�

�

,

%

�

�

�




$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

$�
�

�����

 �%(

!

�




(

+

$




�

�

�

 

�

%

(

�����

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

 

�

%

(

	���

 �$

 

�

$

 

�

$

	

�

�

�

 

�

$

,

%

�

�

�




,%���


�����

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

�

�
�

�




*

����
*

�

�

�

�




*

�

�

�

�




*

$




(

"

�


�
�

'

.




%

(




�

�
�

�

�
�

�

$




(

"

�


�
�
'

.




%

(




'

�

�
�

�

�
�

�

��
&
'�

��
��
��

�
�
&
'
�
�
�
�
�
�
�

�

�

&

'

�

�

�

�

�
�

�

�

�

&

'

�

�

�

�

�

�

�

�����

�����

�����

�����

��%�

 �$

 

�

$

�

�

�

�

�

�

�

�

�

�

 

�

$

.

�




%

(

#

'

)

�

�




%

 �$

 

�

$

,

%

�

�

�




 

�

$

�

�

	

'

�

�

�

�

�

�

�

�����

�����

 

�

$

 
�
$

$�
�

$�
�

$�
�

.�*
��


�������

�����

�����

�����

 

�

$

 

�

$

�



(

+



�
'

�

�
�

�

�
�

�

�




(

+




�

�

�

�

�

�

�

�

�




(

+




�

�

�

�

�

�

�

�

$
�
� ,

%
�

�
�



$
�


�
�

 
�
$

��%�

 

�

$

&

�

*

*

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

 

�

$

 

�

$

 

�

$

 

�

$

 

�

$

�����

�

�

�

�

�

 

�

$

 

�

$

 

�

!

�

�

�

�

�

�

�

 

�

!

�

�

�

�

�

�

�

���


�

�

�

�

�

�




(

+




�

�

�

�

�

�

�

�

 �$

,

%

�

�

�




,

%

�

�

�




�����

�����

�����

�����

�

�

&

'

�

�

�

�

�
�

�

�
�
&
'
�
�
�

�
�
�
�

�

�

	

�

�
�

�

�
�

�

�

�

	

�




%




�

�

�

�

�

�




�

�




�

�

�

�

�

�

�

$




(

"

�


�
�

'

.




%

(




'

�

�
�

�

�
�

�

�
��


�������

�
��


�������

�
��


�������

�
��


�������

�
��


�������

$




(

"

�


�
�

'

.




%

(




'

�

�
�

�

�
�

�

$#
*�
�

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

-�

' �%���

1��'��������

/
0
�'.�*
��


1��'�������

-�

' �%���

1��'��������

/
0
�'.�*
��


1��'�������

-�

' �%���

1��'��������

 

�

�

�



�

�

'

	

�

�

�
*


%




'

1

�

�

'

�

�
�

�

�

�
�

�

�




�

�




�

�

�

�

�

�

�

&

�

*

*

�

�

�

�

�

�

�

1
�

2
%�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

 �%(

$�
��

����

���


�

�

�

�

�

$�����


�����

 �%(

�



	
��


�����

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

$�"��

�����

�
�
�
�
�

	
��


�����

���
�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

$��*
%�

�����

�����

�����

	
��


�����

���
�

�����

	
��


�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�




(

+




�

'

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�
�
�
�
�

�

�

�
�

�

�
�
��
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
��
�

�
�
��
�

�
�
�
�
�

�
�
��
�

�
�
��
�

�
�
��
�

�
�
�
�
�

�
�
��
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�
�
�
�
�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

'

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���


�����

�����

�����

$




(

"

�




�

�

'

.




%

(


�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(




'

�

�

�

�

�

�

�

�

�

�

�




*

�

�

�

�




*

 

�

$

 

�

$

�

�

	

'

�

�

�

�

�

�

�

�����

�����

$�
�

�




(

+




�

'

�

�

�

�

�

�

�

�����

���


�����

 

�

$

 �$

 

�

$

�����

�����

�����

�����

 
�
$

�



(

+



�
'

�

�
�

�

�
�

�

$
�


�
�

 
�
$

 

�

$

 
�
$

,
%
�

�
�



�


�
�



�
�
�

�
�
�
�

�����

�����

�����

/
0
�'.�*
��


1��'�������

-�

' �%���

1��'��������

/
0
�'.�*
��


1��'�������

&

�

*
*
'

�

�

�

�

�

�

�

 

�

3

'

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����
�

�

�

�

�

�
�

	

'

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

 
�
�
��

�
��


�������

	

�

�

�

*




%




1

�

�

'

�

�

�

�

�

�

�

�




�

�




'

1

�

�

'

�

�

�

�

�

�

�

�




�

�




'

1

�

�

'

�

�
�

�

�
�

�

���


�
�

	

'

�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(




'

�

�

�

�

�

�

�

�����

�����

!��%

$#
�

,
%
�

�
�



�



�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�

�

�

�

�
�

�

�

�

�
�

�

�
�
��
�

�
�
�
�
�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
��
�

�
�
��
�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

&

�

�

&

�����

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

-�

' �%���

1��'��������

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

-�

' �%���

1��'��������

/
0
�'.�*
��


1��'�������

-�

' �%���

1��'��������

����

����

����

����

����

�����

�����

�

�

�

�

�

�����

�����

�����

����

����

����

����

����

����

�
�
��
�

�
�
��
�

�
�
��
�

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�
�
��
�

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����

����

����

����

����

����

����

����

�����

�
�
��
�

�
�
��
�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

)




�

(

#

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

��

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�




�

�




'

1

�

�

'

�

�

�

�

�

�

�

�




�

�




'

1

�

�

'

�

�
�

�

�
�

�

�



�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�
�
��
�

�
�
��
�

�����

�

�

�

�

�

�

�

�

�

�

�����

�����

�

�

�
�

�

�

�

�
�

�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

��

�����

�
�
��
�

�
�
��
�

	
��


	
��


	
��


	
��


	
��


�����

�����

�����

�����

�����

���
�

���
�

���
�

���
�

���
�

���
�

���
�

���
�

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�����

�����

�����

����

�����

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�����

$�"��

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�
�
��
�

�
�
��
�

�

�

�

�

�

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

$�"��

�����

�����

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�
�
��
�

�����

����

�
�
�
�
�

�

�

�

�

�

�����

�
�
�
�
�

�
�
�
�
�

�
�
	
'
�
�
�
�
�
�
�

	
��


�����

���
�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�
�
�
�
�

	�

�
�
	
'
�
�
�

�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
��
�

�

�

�

�

�

�
�
��
�

�
�
��
�

�
�
��
�

�
�
��
�

�
�
��
�

�
�
�
�
�

�
�
�
�
�

$
�%

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

����

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����

����

����

�

�

�
�

�

�����

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�����

�����

�
�
��
�

�

�

�

�

�

�����

�����

�����

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

����

����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�
�
�
�
�

�
��
�
��
�

�
�
��
�

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�3������

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

'

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�
�
��
�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����
�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�
�

�

�

�

�

�

�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	$

�����

�����

�����

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

����

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�
�
�
�
�

�����

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�
�
��
�

�
�
�
�
�

�

�

�
�

�

�

�

�
�

�

�
�
�
�
�

�
�
��
�

�
�
��
�

�

�

�
�

�

�

�

�
�

�

�
�
�
�
�

�
�
�
�
�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�

�

�

�

�

�
�
��
�

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�
�

�

�
�
��
�

�
�
��
�

�
�
�
�
�

�
�
��
�

�
�
��
�

�
�
��
�

�
�
��
�

�
�
�
�
�

�
�
��
�

�
�
�
�
�

�
�
�
�
�

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

��
��� �

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�
�
�
�
�

�����

�����

�����

�����

�����

�����

���


���


���


���


�
�
4���5

���


���


���


&
**

����
*

 

�

!

�������

6�!

,%���


����
*

-����(

�����

�

�

�

�




*

-����(

���


3�
3

�
�
�
�
�
�
�

3
�
3

-����(

�����

�����

 

�

%

(
'

)

�
�



%

�

�




 

#

�

%

%



*

 

�

%

(
'

)

�
�



%

�

�




 

#

�

%

%



*

 

�
%
(

,%���


���


�����

,%���


!
�

(
+
'
$


�
�
�

,
%
�
�
�



,%���


&
�
*
*

�
�
�

�
�
�
�

!

�


(

+

$




�
�
�

$�
��

$�
��

!�
(+'$
���

!

�




(

+

'

$




�

�

�

'

	

�

�

�

!

�


(
+
'

$


�
�
�

,%���


��	

�������

!

�




(

+

'

$




�

�

�

'

	

�

�

�

,

%

�

�

�




&

�

*

*

�

�

�

�

�

�

�

&

�

*

*

�

�

�

�

�

�

�

-����(

&

�

*
*

�

�
�

�

�
�

�

,

%

�

�

�




$
�


�
�

 
�
$

 

�

$

 

�

$

 
�
$

$�
��

�����

 �$

,
%
�

�
�



,
%
�

�
�



,%���


�


�
�



�
�
�

�
�
�
�

�


�
�



�
�
�

�
�
�
�

�����

�����

$


(
"
�


�
�
'
.


%
(



�
�
�
�
�
�
�

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

$




(

"

�



�

�

'

.




%

(




�

�

�

�

�
�

�

�����

	�
�
�

 �%(

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

�����

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

 �%(

�*
(��
(

 ��' #���
�

�����

)

7

�

�

&

�

�

�

�

�

�

�

�

�

&

�




�

�




'

�

�

�

�

�

�

�

�




�

�




'

�

�

�

�

�

�

�

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

�������

�
��


�������

�
��


�������

�


�
�



�
��
�
��
�

$




(

"

�


�
�

'

.




%

(




'

�

�
�

�

�
�

�

$#
*�
�

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

�




�

�




'

�

�

�

�

�

�

�

�




�

�




'

�

�

�

�

�

�

�

����
*

����
*

�����

������,%���


-

�

�

�

�

(

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

�




�

�




'

�

�

�

�

�

�

�

�
�

	

'

�

�
�

�

�
�

�

����
*

����
*

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

,

%
�

�
�



,%���


,%���


�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�
��
'�������

�

�

�
�

�

��	

�������

6�!

 �!

�������

,
%
�

�
�



�



�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

$�"��

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

	$

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

$�"��

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�
�
��
�

�
�
��
�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

$�"��

�����

�����

�����

�����

�

�

�

�

�

�����

�����

�����

�����

�
�
�
�
�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

	
��


�����

���
�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	$

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�3������

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�
�
��
�

�
�
�
�
�

�
�
��
�

�
�
��
�

�
�
��
�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�����

�

�

�
�

�
�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����
�����

�����

�����

���


���


���


���


���


�
�
4���5

)




�

(

#

)




�

(

#

)



�

(

#

)




�

(

#

$




(

"

�




�

�

'

.




%

(




'

�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

�����

�����

�����

�����

 
�
$

�����

�

�

�

�




*

�

�

�

�




*

�

�

�

�




*

$




(

"

�



�

�

'

.




%

(




�

�

�

�

�
�

�

$




(

"

�



�

�

'

.




%

(




�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(




'

�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(



�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(



�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(



�

�

�

�

�

�

�

�0
�(
�


�8"
��
%�

�

�

	

�

�

	

�

�

�

�

�
�

�

�

�

&

�




�

�




'

�

�

�

�

�

�

�

�

�

	

-

�

�

�

�

(

�����

�����

/
0
�'.�*
��


1��'�������

�0
�(
�


�8"
��
%�

-����(

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

$




(

"

�



�

�

'

.




%

(




�

�

�

�

�
�

�

$�

�

�"��

�

�

�

�

�

�

�

�

�

�

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

�




�

�




'

�

�

�

�

�

�

�

�




�

�




'

�

�

�

�

�

�

�

�




�

�




'

�

�

�

�

�

�

�

$�

�

�"��

-

�

�

�

�

(

�

�

�

�

�

�����

�

�

�

�




*

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

$




(

"

�




�

�

'

.




%

(




�

�

�

�

�

�

�

,%���


,%���


�����

�����

�����

,
%
�

�
�



�3������

�
�
4���5

�



�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�3������

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
4���5

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

	$

$��*
%�

$�"��

$�"��

�����

�����

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	$

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

'

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���
��

�

�

�

�

�

�

�

�

�

�

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

$��*
%�

$��*
%�

���

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���


���


)




�

(

#

)




�

(

#

)




�

(

#

)




�

(

#

)




�

(

#

)




�

(

#

�
�
4���5

�

�

�

�

�

�

�

�

�

	

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

&

�����

�

�

�

�

�

-

�

�

�

�

(

-

�

�

�

�

(

�

�

&

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

$�

�

�"��

 

�

%

(

7




�

9

�

�

�

%




 

�

%

(

7




�

9

�

�

�

%




 

�

%

(

7




�

9

�

�

�

%




 

�

%

(

7




�

9

�

�

�

%




 

�

%

(

7




�

9

�

�

�

%




 

�

%

(

7




�

9

�

�

�

%




-

�

�

�

�

(

�

�

�

�

�

�

�

�

�

�

-

�

�

�

�

(

�����

�����

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

	

�




�

�




'

�

�

�

�

�

�

�

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

-�

' �%���

1��'��������

���%' ���*


��
�

$#
�

��	'�������

�

�

�

�

�

�

�

�

�

&

�

�

�

�

�

�

�

�

�

&

 �9*


�����

 �9*


�����

�



�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

$���

$���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����

�

�

�

�

�

$�"��

����

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

$��*
%�

$��*
%�

$��*
%�

���

�����

�����

�

�

�

�

�

�

�

�

�

�

	
��


�����

���
�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

	
��


�����

���
�

���
�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���


)




�

(

#

�

�

�

�

�

�

�

�

�

	

�

�

	

�����

�����

�

�

�

�

�

�

�

-����(

�����

����
*

�

�

	

'

�

�

�

�

�

�

�

 

�

!

�

�

�

�




*

!

�




(

+

'

$




�

�

�

	

�

:

'

�

�

�

�

�

�

�

�

�

&

/
0
�'.�*
��


1��'�������

-

�

�

�

�

(

�




�

�




'

�

�

�

�

�

�

�

�����

�

�

�

�




*

�

�

�

�




*

.

�

*




�

�




'

1

�

�

'

�

�

�

�

�

�

�

&

�

*

*

'

�

�

�

�

�

�

�

�




�

�




'

�

�

�

�

�

�

�

$

�




�

!�
(+

$
���

2
%�

�
�


$#
�

 �9*


�����

 �9*


�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���

���

���

���

���

���

���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

 �9*


�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	;�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
��
�

����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

$
�%

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����

����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����

	$

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

!-

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

����

����

����

����

 �9*


 �9*


�����

�����

/
0
�'.�*
��


1��'�������

�

�

�

�

�

�

�

&

�

*

*

'

-

�

�

�

�

(

�

�

�

�

�

�

�

�

�

�

)

7

-

�

�

�

�

(

�

�

�

�




*

-

�

�

�

�

(

-

�

�

�

�

(

�����

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

-

�

�

�

�

(

�

�

�

�

�

-

�

�

�

�

(

-

�

�

�

�

(

 

�

!

/
0
�'.�*
��


1��'�������

)

7

$
�%

$"������

$
�%

$"������

�����

�����

�����

�����

�



�����

�����

�����

�����

�����

�

�

�

�

�

�
�
�
�
�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	$

	$

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�����

�����

�����

�����

�����

�����

�����

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	
��


	
��


	
��


�����

�����

�����

���
�

���
�

�����

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

'

�

�

�

�

�

�

�

���


���


���


)




�

(

#

)




�

(

#

)




�

(

#

�

�

	

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

&

�

�

�

�

�

�

�

�

�

	

�




�

�




'

�

�

�

�

�

�

�

���


�

�

	

-

�

�

�

�

(

�

�

�

�

�

�

�

�

�

�

�

�

	

�




�

�




'

�

�

�

�

�

�

�

 

�

%

(

$�
�

 

�

%

(

 

�

%

(

�����

�����

.�*
��


�������

�����

����
*

�����

�����

�

�

�

�

�

 

�

%

(

7




�

9

�

�

�

%




 

�

%

(

7




�

9

�

�

�

%




 

�

%

(

7




�

9

�

�

�

%




 

�

%

(

7




�

9

�

�

�

%




-

�

�

�

�

(

�

�

�

�

�

-

�

�

�

�

(

�������

��	

�����

�

�

�

�




*

�

�

�

�




*

&

�

*

*

'

�

�

�

�

�

�

�

&

�

*

*

'

�

�

�

�

�

�

�

�����

�

�

�

�

�

�

�

�

�

	

�

�

�

�

�

�

�

�

�

	

�����

/
0
�'.�*
��


1��'�������

-�

' �%���

1��'��������

 "*�
��

&�**

 "*�
��

&�**

$#
�

�




�

�




�

�

�

�

�

�

�

$

�




�

!�
(+

$
���

2
%�

�
�


 �9*


�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

!"�'$���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

3

�

3

'

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	

'

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���

��

�

�
�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

-�

$���

&/

$���

���

���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���

�

�

�

�

�

���

�

�

�

�

�

���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	
��


�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	$

$2

&/

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

���


)

7

)

7

!"�'

$#
*�
�

-

�

�

�

�

(

-

�

�

�

�

(

)

7

 

�

!

'

<

'

-
�


*
*


�

-

�

�

�

�

(

�

�

�

�

�

�

�

�

�

�

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

/
0
�'.�*
��


1��'�������

�

�

�

�

�

-

�

�

�

�

(

�

�

	

�

�

	

�

�

�

�

�

�

�

&

�

*

*

'

�

�

�

�

�

�

�

&

�

*

*

'

-

�

�

�

�

(

�

�

�

�

�

�

�

�

�

�

)

7

-

�

�

�

�

(

-����(

�����

�

�

�

�

�

-

�

�

�

�

(

�����

�����

�����

�����

�����

�����

�



�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

!"�'$���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

!6

�

�

�

�

�

3�

�

�

�

�

�

�

�

�

�

�

!6

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
��
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

3

�

3

'

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���

���

���

���

���

���

��

 

�

9

*




'

 �9*


�

�

�

�

�

�����

���

���

���

	
��


	
��


�����

�����

���
�

���
�

���
�

�����

�����

�����

�

�
�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

)

7

�

�

�

�

�

-

�

�

�

�

(

�




�

�




'

�

�

�

�

�

�

�

-

�

�

�

�

(

-

�

�

�

�

(

�

�

�

�

�

�

�

	

�

�

�

�

�

)

7

-

�

�

�

�

(

-

�

�

�

�

(

�

�

�

�

�

-

�

�

�

�

(

�

�

�

�

�

 

�

!

!"�'

$#
*�
�

-

�

�

�

�

(

)

7

 

�

!

'

<

'

-
�


*
*


�

1��'�������

/
0
�'.�*
��


1��'�������

$

#

�

"

9

�

�



 

 

Wates Developments Limited and the Licensed Trade Charity (LTC)  

Land at LVS Hassocks  

Flood Risk Assessment 

681333-R1(1)-FRA 

APPENDIX G 
GREENFIELD RUNOFF CALCULATIONS 









 

 

Wates Developments Limited and the Licensed Trade Charity (LTC)  

Land at LVS Hassocks  

Flood Risk Assessment 

681333-R1(1)-FRA 

APPENDIX H 
DRAINAGE CALCULATIONS 



RSK Land & Development File: 890780 - Sayers Common Drainage Model - Rev A.pfd
Network: 
LDE Hemel1
15/12/2025

Page 1
LVS Hassocks
Sayers Common, West Sussex
SW Drainage Calcs - Rev A

Flow v16.0 Copyright © 1988-2025 Causeway Technologies Ltd

Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-22
2
0
1.000
5.00
30.00
50.0

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
5.000
1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Node
Type

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

Notes

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
Basin 1
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29
S30
S31
S32
S33
S34
S35
S36
S37
S38
S39
S40
S41

0.051
0.000
0.095
0.022
0.000
0.152
0.022
0.146
0.071
0.000
0.012
0.025
0.017
0.000
0.000
0.000
0.000
0.130
0.063
0.129
0.185
0.000
0.054
0.064
0.119
0.028
0.000
0.085
0.050
0.073
0.057
0.000
0.000
0.050
0.030
0.113
0.016
0.051
0.057
0.000
0.000
0.088

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00

22.300
21.500
21.500
21.700
21.400
21.500
21.200
21.100
22.100
22.050
22.000
21.200
21.100
20.723
20.773
21.200
21.950
23.200
23.600
23.300
22.300
22.000
22.150
23.100
22.450
22.350
22.500
22.800
22.300
22.100
21.900
22.200
22.500
22.750
22.900
22.500
22.250
22.200
22.050
22.000
20.600
20.100

Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
JuncƟon
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole

1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1200
1200
1200
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1500
1500
1500
1350
1500
1500
1500
1500

526481.039
526460.000
526450.357
526465.559
526447.451
526426.869
526428.348
526419.581
526491.732
526498.896
526494.353
526426.552
526419.136
526405.270
526415.182
526427.696
526489.816
526567.502
526581.720
526512.504
526528.030
526520.318
526516.091
526598.096
526523.137
526514.756
526516.313
526522.839
526581.858
526581.932
526580.598
526565.989
526550.786
526533.878
526523.951
526519.724
526516.610
526505.719
526519.205
526521.356
526509.268
526497.032

118919.962
118911.226
118901.293
118874.173
118863.093
118872.403
118860.728
118856.905
118876.829
118836.265
118827.555
118819.205
118825.634
118824.912
118817.054
118817.501
118825.602
118975.204
118894.963
118972.901
118885.767
118875.088
118855.585
118839.376
118836.677
118834.524
118817.913
118785.358
118805.243
118779.659
118745.546
118755.706
118766.533
118770.760
118768.005
118730.778
118715.131
118702.493
118702.302
118698.446
118670.933
118656.843

1.350
1.600
1.700
2.050
1.850
1.750
1.750
1.820
1.300
1.525
1.544
1.210
1.928
1.600
1.713
2.249
3.305
2.050
3.010
1.850
2.300
2.140
2.390
2.370
2.250
2.695
4.060
4.479
1.525
1.550
1.300
1.721
2.067
2.360
4.720
4.454
4.261
2.000
4.110
4.076
2.783
2.350

20.950
19.900
19.800
19.650
19.550
19.750
19.450
19.280
20.800
20.525
20.456
19.990
19.172
19.123
19.060
18.951
18.645
21.150
20.590
21.450
20.000
19.860
19.760
20.730
20.200
19.655
18.440
18.321
20.775
20.550
20.600
20.479
20.433
20.390
18.180
18.046
17.989
20.200
17.940
17.924
17.817
17.750

Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
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Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Node
Type

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

Notes

S42
S43
S44
S45
S46
S47
S48
S49
S50
S51
S52
S53
S54
S55
S56
S57
S58
S59
S60
S61
S62
S63
Basin 2
S64
S65
S66
S67
S68
S69
S70
S71
S72
S73
S74
S75
S76
S77
S78
S89
S79
S80
S90
S86
S81
S82
S83
S84
S85
S88
Basin 3
S87
Ouƞall

0.122
0.073
0.035
0.094
0.046
0.000
0.052
0.053
0.011
0.044
0.000
0.083
0.073
0.084
0.000
0.067
0.000
0.038
0.046
0.011
0.018
0.000
0.000
0.000
0.000
0.000
0.124
0.069
0.000
0.081
0.034
0.038
0.032
0.088
0.029
0.144
0.053
0.030
0.040
0.229
0.073
0.000
0.105
0.032
0.051
0.087
0.000
0.000
0.000
0.000
0.000

5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00

18.300
17.600
17.500
20.800
21.000
21.200
21.400
21.600
22.300
22.300
22.000
20.300
17.600
17.500
17.450
20.000
18.300
17.800
19.300
18.300
17.400
17.375
16.800
16.850
17.250
17.450
18.050
17.620
17.850
18.500
18.000
18.100
18.300
20.000
18.650
19.600
21.000
20.100
19.200
21.600
21.000
19.050
18.000
17.100
16.675
16.675
16.800
17.700
18.100
16.650
16.650
16.650

Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
JuncƟon
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
JuncƟon
Manhole
Manhole

1500
1350
1350
1350
1200
1350
1350
1350
1350
1350
1350
1350
1500
1200
1200
1350
1350
1350
1350
1350
1500
1200
1500
1500
1200
1200
1200
1200
1200
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1500
1350
1350
1350
1350
1500
1200
1950
2100
1200

526495.638
526525.215
526496.676
526408.239
526459.630
526471.791
526478.688
526479.356
526476.658
526473.586
526448.002
526446.348
526442.710
526434.093
526417.102
526373.042
526362.067
526370.224
526395.198
526396.093
526408.464
526405.759
526387.462
526396.248
526423.770
526442.378
526794.132
526777.732
526761.629
526740.377
526729.423
526705.979
526678.912
526683.651
526663.976
526635.436
526633.871
526616.323
526602.979
526546.224
526583.155
526568.192
526554.437
526660.709
526645.055
526617.994
526587.336
526580.291
526561.671
526479.081
526456.945
526453.920

118617.347
118601.058
118598.763
118773.467
118781.550
118778.510
118769.611
118758.932
118734.206
118717.786
118715.614
118657.639
118599.532
118596.783
118599.064
118673.485
118626.825
118618.001
118643.116
118618.774
118603.346
118600.219
118590.200
118592.241
118595.968
118594.507
118599.647
118611.634
118614.547
118637.282
118611.899
118615.469
118627.037
118677.845
118633.765
118646.171
118690.192
118654.679
118626.389
118685.743
118669.318
118635.565
118606.058
118595.246
118585.439
118582.217
118587.378
118599.837
118606.029
118567.446
118556.481
118551.645

2.075
1.350
2.225
1.700
2.335
2.790
3.085
3.374
4.281
4.425
4.270
2.800
2.080
2.011
2.018
1.500
1.500
1.650
1.300
2.350
2.000
1.992
1.500
1.600
2.093
2.355
1.650
1.322
1.710
1.700
1.950
2.193
2.477
1.550
2.874
3.913
1.500
4.472
3.700
1.530
1.950
3.700
2.930
1.400
1.085
1.210
1.450
2.400
2.900
1.650
1.700
1.730

16.225
16.250
15.275
19.100
18.665
18.410
18.315
18.226
18.019
17.875
17.730
17.500
15.520
15.489
15.432
18.500
16.800
16.150
18.000
15.950
15.400
15.383
15.300
15.250
15.157
15.095
16.400
16.298
16.140
16.800
16.050
15.907
15.823
18.450
15.776
15.687
19.500
15.628
15.500
20.070
19.050
15.350
15.070
15.700
15.590
15.465
15.350
15.300
15.200
15.000
14.950
14.920

Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
Auto-design is oī
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Links (Input)

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

1.000
1.001
1.002
1.003
1.004
2.000
1.005
1.006
3.000
3.001
3.002
3.003
1.007
1.008
1.009
1.010
1.011
4.000
4.001
5.000
4.002
4.003
4.004
6.000
6.001
4.005
1.012
1.013
7.000
7.001
8.000
7.002
7.003
7.004
1.014
1.015
1.016
9.000
1.017
1.018
1.019
1.020
1.021
10.000
1.022
11.000
11.001
11.002
11.003
11.004
11.005
11.006
11.007

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
Basin 1
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29
S30
S31
S32
S33
S34
S35
S36
S37
S38
S39
S40
S41
S42
S43
S44
S45
S46
S47
S48
S49
S50
S51
S52

S2
S3
S4
S5
S7
S7
S8
S13
S10
S11
S12
S13
Basin 1
S14
S15
S16
S26
S18
S20
S20
S21
S22
S25
S24
S25
S26
S27
S34
S29
S31
S31
S32
S33
S34
S35
S36
S38
S38
S39
S40
S41
S42
S44
S44
Basin 3
S46
S47
S48
S49
S50
S51
S52
S53

22.780
13.844
31.090
21.229
19.249
11.769

9.565
31.274
41.192

8.903
69.719

9.617
15.014
14.980

8.486
64.074
25.819
81.491
54.472
88.506
13.173
19.956
21.103
75.008

8.653
16.684
33.203
17.389
25.584
28.774
17.795
18.664
17.428
10.302
37.466
15.954
13.089
13.487

4.415
30.051
18.661
39.521
18.613
28.631
35.921
52.023
12.535
11.259
10.700
24.873
16.705
25.676
57.999

0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600

20.950
19.900
19.800
19.650
19.550
19.750
19.450
19.280
20.800
20.525
20.456
19.990
19.172
19.123
19.060
18.951
18.645
21.150
20.590
21.450
20.000
19.860
19.760
20.730
20.200
19.655
18.440
18.321
20.775
20.550
20.600
20.479
20.433
20.390
18.180
18.046
17.989
20.200
17.940
17.924
17.817
17.750
16.225
16.250
15.275
19.100
18.665
18.410
18.315
18.226
18.019
17.875
17.730

19.900
19.800
19.650
19.550
19.450
19.600
19.280
19.172
20.525
20.456
19.990
19.172
19.135
19.060
19.026
18.645
18.515
20.740
20.000
20.150
19.935
19.760
19.655
20.200
19.730
19.446
18.321
18.180
20.550
20.479
20.479
20.433
20.390
19.875
18.046
17.989
17.940
19.163
17.924
17.817
17.750
16.225
15.425
15.575
15.000
18.665
18.560
18.315
18.226
18.019
17.875
17.730
17.500

1.050
0.100
0.150
0.100
0.100
0.150
0.170
0.108
0.275
0.069
0.466
0.818
0.037
0.063
0.034
0.306
0.130
0.410
0.590
1.300
0.065
0.100
0.105
0.530
0.470
0.209
0.119
0.141
0.225
0.071
0.121
0.046
0.043
0.515
0.134
0.057
0.049
1.037
0.016
0.107
0.067
1.525
0.800
0.675
0.275
0.435
0.105
0.095
0.089
0.207
0.144
0.145
0.230

21.7
138.4
207.3
212.3
192.5

78.5
56.3

289.6
149.8
129.0
149.6

11.8
405.8
237.8
249.6
209.4
198.6
198.8

92.3
68.1

202.7
199.6
201.0
141.5

18.4
79.8

279.0
123.3
113.7
405.3
147.1
405.7
405.3

20.0
279.6
279.9
267.1

13.0
275.9
280.9
278.5

25.9
23.3
42.4

130.6
119.6
119.4
118.5
120.2
120.2
116.0
177.1
252.2

450
450
450
450
450
300
450
450
450
450
450
450
450
450
450
525
525
300
450
300
450
525
525
450
450
525
600
600
450
450
450
450
450
450
600
600
600
450
600
600
600
600
600
450
750
300
300
450
450
450
450
450
450

5.09
5.22
5.59
5.84
6.06
5.11
6.12
6.56
5.41
5.50
6.20
6.22
6.81
7.00
7.11
7.80
8.07
6.22
6.65
5.77
6.81
7.02
7.24
5.73
5.76
7.35
8.45
8.59
5.22
5.70
5.18
6.01
6.30
6.34
9.02
9.20
9.35
5.04
9.40
9.74
9.96

10.09
10.15

5.15
10.40

5.60
5.75
5.85
5.95
6.17
6.32
6.60
7.36
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Links (Input)

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

11.008
11.009
11.010
11.011
12.000
12.001
12.002
13.000
12.003
11.012
11.013
11.014
11.015
11.016
11.017
14.000
14.001
14.002
15.000
14.003
14.004
14.005
16.000
14.006
14.007
17.000
14.008
14.009
18.000
18.001
14.010
14.011
19.000
19.001
19.002
19.003
19.004
19.005
1.023
1.024

S53
S54
S55
S56
S57
S58
S59
S60
S61
S62
S63
Basin 2
S64
S65
S66
S67
S68
S69
S70
S71
S72
S73
S74
S75
S76
S77
S78
S89
S79
S80
S90
S86
S81
S82
S83
S84
S85
S88
Basin 3
S87

S54
S55
S56
S62
S58
S59
S61
S61
S62
S63
Basin 2
S64
S65
S66
Basin 3
S68
S69
S71
S71
S72
S73
S75
S75
S76
S78
S78
S89
S90
S80
S90
S86
Basin 3
S82
S83
S84
S85
S88
Basin 3
S87
Ouƞall

58.221
9.044

17.144
9.641

47.933
12.017
25.881
24.358
19.775

4.135
20.860

9.019
27.774
18.665
45.600
20.314
16.364
32.315
27.646
23.714
29.435
16.381
48.272
31.120
20.921
39.612
31.279
35.978
40.419
36.921
32.556
84.673
18.472
27.252
31.090
14.313
19.622
91.158
24.703

5.704

0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600

17.500
15.520
15.489
15.432
18.500
16.800
16.150
18.000
15.950
15.400
15.383
15.300
15.250
15.157
15.095
16.400
16.298
16.140
16.800
16.050
15.907
15.823
18.450
15.776
15.687
19.500
15.628
15.500
20.070
19.050
15.350
15.070
15.700
15.590
15.465
15.350
15.300
15.200
15.000
14.950

15.595
15.489
15.432
15.400
16.800
16.300
15.950
15.950
15.475
15.383
15.300
15.250
15.157
15.095
15.000
16.298
16.215
16.050
16.275
15.982
15.823
15.776
17.200
15.687
15.628
17.100
15.500
15.350
19.200
16.878
15.220
15.000
15.590
15.465
15.350
15.300
15.200
15.000
14.950
14.920

1.905
0.031
0.057
0.032
1.700
0.500
0.200
2.050
0.475
0.017
0.083
0.050
0.093
0.062
0.095
0.102
0.083
0.090
0.525
0.068
0.084
0.047
1.250
0.089
0.059
2.400
0.128
0.150
0.870
2.172
0.130
0.070
0.110
0.125
0.115
0.050
0.100
0.200
0.050
0.030

30.6
291.7
300.8
301.3

28.2
24.0

129.4
11.9
41.6

243.2
251.3
180.4
298.6
301.0
480.0
199.2
197.2
359.1

52.7
348.7
350.4
348.5

38.6
349.7
354.6

16.5
244.4
239.9

46.5
17.0

250.4
1209.6

167.9
218.0
270.3
286.3
196.2
455.8
494.1
190.1

450
525
525
525
300
300
450
450
450
525
525
525
375
375
450
450
450
525
300
525
600
600
300
600
600
300
600
600
300
450
600
750
450
450
450
450
450
450
750
300

7.62
7.73
7.96
8.08
5.27
5.33
5.57
5.07
5.68
8.13
8.38
8.47
8.91
9.21

10.04
5.24
5.42
5.88
5.21
6.21
6.59
6.80
5.32
7.20
7.47
5.17
7.81
8.19
5.29
5.42
8.55

10.32
5.20
5.53
5.95
6.15
6.37
7.98

10.73
11.62
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 22.780 21.7 450 Circular_Default Sewer Type 22.300 20.950 0.900 21.500 19.900 1.150

1.000 S1 1350 Manhole Adoptable S2 1350 Manhole Adoptable

1.001 13.844 138.4 450 Circular_Default Sewer Type 21.500 19.900 1.150 21.500 19.800 1.250

1.001 S2 1350 Manhole Adoptable S3 1350 Manhole Adoptable

1.002 31.090 207.3 450 Circular_Default Sewer Type 21.500 19.800 1.250 21.700 19.650 1.600

1.002 S3 1350 Manhole Adoptable S4 1350 Manhole Adoptable

1.003 21.229 212.3 450 Circular_Default Sewer Type 21.700 19.650 1.600 21.400 19.550 1.400

1.003 S4 1350 Manhole Adoptable S5 1350 Manhole Adoptable

1.004 19.249 192.5 450 Circular_Default Sewer Type 21.400 19.550 1.400 21.200 19.450 1.300

1.004 S5 1350 Manhole Adoptable S7 1350 Manhole Adoptable

2.000 11.769 78.5 300 Circular_Default Sewer Type 21.500 19.750 1.450 21.200 19.600 1.300

2.000 S6 1350 Manhole Adoptable S7 1350 Manhole Adoptable

1.005 9.565 56.3 450 Circular_Default Sewer Type 21.200 19.450 1.300 21.100 19.280 1.370

1.005 S7 1350 Manhole Adoptable S8 1350 Manhole Adoptable

1.006 31.274 289.6 450 Circular_Default Sewer Type 21.100 19.280 1.370 21.100 19.172 1.478

1.006 S8 1350 Manhole Adoptable S13 1350 Manhole Adoptable

3.000 41.192 149.8 450 Circular_Default Sewer Type 22.100 20.800 0.850 22.050 20.525 1.075

3.000 S9 1350 Manhole Adoptable S10 1350 Manhole Adoptable

3.001 8.903 129.0 450 Circular_Default Sewer Type 22.050 20.525 1.075 22.000 20.456 1.094

3.001 S10 1350 Manhole Adoptable S11 1350 Manhole Adoptable

3.002 69.719 149.6 450 Circular_Default Sewer Type 22.000 20.456 1.094 21.200 19.990 0.760

3.002 S11 1350 Manhole Adoptable S12 1350 Manhole Adoptable

3.003 9.617 11.8 450 Circular_Default Sewer Type 21.200 19.990 0.760 21.100 19.172 1.478

3.003 S12 1350 Manhole Adoptable S13 1350 Manhole Adoptable

1.007 15.014 405.8 450 Circular_Default Sewer Type 21.100 19.172 1.478 20.723 19.135 1.138

1.007 S13 1350 Manhole Adoptable Basin 1 1350 JuncƟon

1.008 14.980 237.8 450 Circular_Default Sewer Type 20.723 19.123 1.150 20.773 19.060 1.263

1.008 Basin 1 1350 JuncƟon S14 1350 Manhole Adoptable

1.009 8.486 249.6 450 Circular_Default Sewer Type 20.773 19.060 1.263 21.200 19.026 1.724

1.009 S14 1350 Manhole Adoptable S15 1200 Manhole Adoptable

1.010 64.074 209.4 525 Circular_Default Sewer Type 21.200 18.951 1.724 21.950 18.645 2.780

1.010 S15 1200 Manhole Adoptable S16 1200 Manhole Adoptable

1.011 25.819 198.6 525 Circular_Default Sewer Type 21.950 18.645 2.780 22.500 18.515 3.460

1.011 S16 1200 Manhole Adoptable S26 1350 Manhole Adoptable

4.000 81.491 198.8 300 Circular_Default Sewer Type 23.200 21.150 1.750 23.600 20.740 2.560

4.000 S17 1200 Manhole Adoptable S18 1350 Manhole Adoptable

4.001 54.472 92.3 450 Circular_Default Sewer Type 23.600 20.590 2.560 22.300 20.000 1.850

4.001 S18 1350 Manhole Adoptable S20 1350 Manhole Adoptable

5.000 88.506 68.1 300 Circular_Default Sewer Type 23.300 21.450 1.550 22.300 20.150 1.850

5.000 S19 1350 Manhole Adoptable S20 1350 Manhole Adoptable

4.002 13.173 202.7 450 Circular_Default Sewer Type 22.300 20.000 1.850 22.000 19.935 1.615

4.002 S20 1350 Manhole Adoptable S21 1350 Manhole Adoptable

4.003 19.956 199.6 525 Circular_Default Sewer Type 22.000 19.860 1.615 22.150 19.760 1.865

4.003 S21 1350 Manhole Adoptable S22 1350 Manhole Adoptable

4.004 21.103 201.0 525 Circular_Default Sewer Type 22.150 19.760 1.865 22.350 19.655 2.170

4.004 S22 1350 Manhole Adoptable S25 1350 Manhole Adoptable

6.000 75.008 141.5 450 Circular_Default Sewer Type 23.100 20.730 1.920 22.450 20.200 1.800

6.000 S23 1350 Manhole Adoptable S24 1350 Manhole Adoptable

6.001 8.653 18.4 450 Circular_Default Sewer Type 22.450 20.200 1.800 22.350 19.730 2.170

6.001 S24 1350 Manhole Adoptable S25 1350 Manhole Adoptable
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

4.005 16.684 79.8 525 Circular_Default Sewer Type 22.350 19.655 2.170 22.500 19.446 2.529

4.005 S25 1350 Manhole Adoptable S26 1350 Manhole Adoptable

1.012 33.203 279.0 600 Circular_Default Sewer Type 22.500 18.440 3.460 22.800 18.321 3.879

1.012 S26 1350 Manhole Adoptable S27 1350 Manhole Adoptable

1.013 17.389 123.3 600 Circular_Default Sewer Type 22.800 18.321 3.879 22.900 18.180 4.120

1.013 S27 1350 Manhole Adoptable S34 1500 Manhole Adoptable

7.000 25.584 113.7 450 Circular_Default Sewer Type 22.300 20.775 1.075 22.100 20.550 1.100

7.000 S28 1350 Manhole Adoptable S29 1350 Manhole Adoptable

7.001 28.774 405.3 450 Circular_Default Sewer Type 22.100 20.550 1.100 22.200 20.479 1.271

7.001 S29 1350 Manhole Adoptable S31 1350 Manhole Adoptable

8.000 17.795 147.1 450 Circular_Default Sewer Type 21.900 20.600 0.850 22.200 20.479 1.271

8.000 S30 1350 Manhole Adoptable S31 1350 Manhole Adoptable

7.002 18.664 405.7 450 Circular_Default Sewer Type 22.200 20.479 1.271 22.500 20.433 1.617

7.002 S31 1350 Manhole Adoptable S32 1350 Manhole Adoptable

7.003 17.428 405.3 450 Circular_Default Sewer Type 22.500 20.433 1.617 22.750 20.390 1.910

7.003 S32 1350 Manhole Adoptable S33 1350 Manhole Adoptable

7.004 10.302 20.0 450 Circular_Default Sewer Type 22.750 20.390 1.910 22.900 19.875 2.575

7.004 S33 1350 Manhole Adoptable S34 1500 Manhole Adoptable

1.014 37.466 279.6 600 Circular_Default Sewer Type 22.900 18.180 4.120 22.500 18.046 3.854

1.014 S34 1500 Manhole Adoptable S35 1500 Manhole Adoptable

1.015 15.954 279.9 600 Circular_Default Sewer Type 22.500 18.046 3.854 22.250 17.989 3.661

1.015 S35 1500 Manhole Adoptable S36 1500 Manhole Adoptable

1.016 13.089 267.1 600 Circular_Default Sewer Type 22.250 17.989 3.661 22.050 17.940 3.510

1.016 S36 1500 Manhole Adoptable S38 1500 Manhole Adoptable

9.000 13.487 13.0 450 Circular_Default Sewer Type 22.200 20.200 1.550 22.050 19.163 2.437

9.000 S37 1350 Manhole Adoptable S38 1500 Manhole Adoptable

1.017 4.415 275.9 600 Circular_Default Sewer Type 22.050 17.940 3.510 22.000 17.924 3.476

1.017 S38 1500 Manhole Adoptable S39 1500 Manhole Adoptable

1.018 30.051 280.9 600 Circular_Default Sewer Type 22.000 17.924 3.476 20.600 17.817 2.183

1.018 S39 1500 Manhole Adoptable S40 1500 Manhole Adoptable

1.019 18.661 278.5 600 Circular_Default Sewer Type 20.600 17.817 2.183 20.100 17.750 1.750

1.019 S40 1500 Manhole Adoptable S41 1500 Manhole Adoptable

1.020 39.521 25.9 600 Circular_Default Sewer Type 20.100 17.750 1.750 18.300 16.225 1.475

1.020 S41 1500 Manhole Adoptable S42 1500 Manhole Adoptable

1.021 18.613 23.3 600 Circular_Default Sewer Type 18.300 16.225 1.475 17.500 15.425 1.475

1.021 S42 1500 Manhole Adoptable S44 1350 Manhole Adoptable

10.000 28.631 42.4 450 Circular_Default Sewer Type 17.600 16.250 0.900 17.500 15.575 1.475

10.000 S43 1350 Manhole Adoptable S44 1350 Manhole Adoptable

1.022 35.921 130.6 750 Circular_Default Sewer Type 17.500 15.275 1.475 16.650 15.000 0.900

1.022 S44 1350 Manhole Adoptable Basin 3 1950 JuncƟon

11.000 52.023 119.6 300 Circular_Default Sewer Type 20.800 19.100 1.400 21.000 18.665 2.035

11.000 S45 1350 Manhole Adoptable S46 1200 Manhole Adoptable

11.001 12.535 119.4 300 Circular_Default Sewer Type 21.000 18.665 2.035 21.200 18.560 2.340

11.001 S46 1200 Manhole Adoptable S47 1350 Manhole Adoptable

11.002 11.259 118.5 450 Circular_Default Sewer Type 21.200 18.410 2.340 21.400 18.315 2.635

11.002 S47 1350 Manhole Adoptable S48 1350 Manhole Adoptable

11.003 10.700 120.2 450 Circular_Default Sewer Type 21.400 18.315 2.635 21.600 18.226 2.924

11.003 S48 1350 Manhole Adoptable S49 1350 Manhole Adoptable

11.004 24.873 120.2 450 Circular_Default Sewer Type 21.600 18.226 2.924 22.300 18.019 3.831

11.004 S49 1350 Manhole Adoptable S50 1350 Manhole Adoptable
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

11.005 16.705 116.0 450 Circular_Default Sewer Type 22.300 18.019 3.831 22.300 17.875 3.975

11.005 S50 1350 Manhole Adoptable S51 1350 Manhole Adoptable

11.006 25.676 177.1 450 Circular_Default Sewer Type 22.300 17.875 3.975 22.000 17.730 3.820

11.006 S51 1350 Manhole Adoptable S52 1350 Manhole Adoptable

11.007 57.999 252.2 450 Circular_Default Sewer Type 22.000 17.730 3.820 20.300 17.500 2.350

11.007 S52 1350 Manhole Adoptable S53 1350 Manhole Adoptable

11.008 58.221 30.6 450 Circular_Default Sewer Type 20.300 17.500 2.350 17.600 15.595 1.555

11.008 S53 1350 Manhole Adoptable S54 1500 Manhole Adoptable

11.009 9.044 291.7 525 Circular_Default Sewer Type 17.600 15.520 1.555 17.500 15.489 1.486

11.009 S54 1500 Manhole Adoptable S55 1200 Manhole Adoptable

11.010 17.144 300.8 525 Circular_Default Sewer Type 17.500 15.489 1.486 17.450 15.432 1.493

11.010 S55 1200 Manhole Adoptable S56 1200 Manhole Adoptable

11.011 9.641 301.3 525 Circular_Default Sewer Type 17.450 15.432 1.493 17.400 15.400 1.475

11.011 S56 1200 Manhole Adoptable S62 1500 Manhole Adoptable

12.000 47.933 28.2 300 Circular_Default Sewer Type 20.000 18.500 1.200 18.300 16.800 1.200

12.000 S57 1350 Manhole Adoptable S58 1350 Manhole Adoptable

12.001 12.017 24.0 300 Circular_Default Sewer Type 18.300 16.800 1.200 17.800 16.300 1.200

12.001 S58 1350 Manhole Adoptable S59 1350 Manhole Adoptable

12.002 25.881 129.4 450 Circular_Default Sewer Type 17.800 16.150 1.200 18.300 15.950 1.900

12.002 S59 1350 Manhole Adoptable S61 1350 Manhole Adoptable

13.000 24.358 11.9 450 Circular_Default Sewer Type 19.300 18.000 0.850 18.300 15.950 1.900

13.000 S60 1350 Manhole Adoptable S61 1350 Manhole Adoptable

12.003 19.775 41.6 450 Circular_Default Sewer Type 18.300 15.950 1.900 17.400 15.475 1.475

12.003 S61 1350 Manhole Adoptable S62 1500 Manhole Adoptable

11.012 4.135 243.2 525 Circular_Default Sewer Type 17.400 15.400 1.475 17.375 15.383 1.467

11.012 S62 1500 Manhole Adoptable S63 1200 Manhole Adoptable

11.013 20.860 251.3 525 Circular_Default Sewer Type 17.375 15.383 1.467 16.800 15.300 0.975

11.013 S63 1200 Manhole Adoptable Basin 2 1500 JuncƟon

11.014 9.019 180.4 525 Circular_Default Sewer Type 16.800 15.300 0.975 16.850 15.250 1.075

11.014 Basin 2 1500 JuncƟon S64 1500 Manhole Adoptable

11.015 27.774 298.6 375 Circular_Default Sewer Type 16.850 15.250 1.225 17.250 15.157 1.718

11.015 S64 1500 Manhole Adoptable S65 1200 Manhole Adoptable

11.016 18.665 301.0 375 Circular_Default Sewer Type 17.250 15.157 1.718 17.450 15.095 1.980

11.016 S65 1200 Manhole Adoptable S66 1200 Manhole Adoptable

11.017 45.600 480.0 450 Circular_Default Sewer Type 17.450 15.095 1.905 16.650 15.000 1.200

11.017 S66 1200 Manhole Adoptable Basin 3 1950 JuncƟon

14.000 20.314 199.2 450 Circular_Default Sewer Type 18.050 16.400 1.200 17.620 16.298 0.872

14.000 S67 1200 Manhole Adoptable S68 1200 Manhole Adoptable

14.001 16.364 197.2 450 Circular_Default Sewer Type 17.620 16.298 0.872 17.850 16.215 1.185

14.001 S68 1200 Manhole Adoptable S69 1200 Manhole Adoptable

14.002 32.315 359.1 525 Circular_Default Sewer Type 17.850 16.140 1.185 18.000 16.050 1.425

14.002 S69 1200 Manhole Adoptable S71 1350 Manhole Adoptable

15.000 27.646 52.7 300 Circular_Default Sewer Type 18.500 16.800 1.400 18.000 16.275 1.425

15.000 S70 1350 Manhole Adoptable S71 1350 Manhole Adoptable

14.003 23.714 348.7 525 Circular_Default Sewer Type 18.000 16.050 1.425 18.100 15.982 1.593

14.003 S71 1350 Manhole Adoptable S72 1350 Manhole Adoptable

14.004 29.435 350.4 600 Circular_Default Sewer Type 18.100 15.907 1.593 18.300 15.823 1.877

14.004 S72 1350 Manhole Adoptable S73 1350 Manhole Adoptable

14.005 16.381 348.5 600 Circular_Default Sewer Type 18.300 15.823 1.877 18.650 15.776 2.274

14.005 S73 1350 Manhole Adoptable S75 1350 Manhole Adoptable
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

16.000 48.272 38.6 300 Circular_Default Sewer Type 20.000 18.450 1.250 18.650 17.200 1.150

16.000 S74 1350 Manhole Adoptable S75 1350 Manhole Adoptable

14.006 31.120 349.7 600 Circular_Default Sewer Type 18.650 15.776 2.274 19.600 15.687 3.313

14.006 S75 1350 Manhole Adoptable S76 1350 Manhole Adoptable

14.007 20.921 354.6 600 Circular_Default Sewer Type 19.600 15.687 3.313 20.100 15.628 3.872

14.007 S76 1350 Manhole Adoptable S78 1350 Manhole Adoptable

17.000 39.612 16.5 300 Circular_Default Sewer Type 21.000 19.500 1.200 20.100 17.100 2.700

17.000 S77 1350 Manhole Adoptable S78 1350 Manhole Adoptable

14.008 31.279 244.4 600 Circular_Default Sewer Type 20.100 15.628 3.872 19.200 15.500 3.100

14.008 S78 1350 Manhole Adoptable S89 1350 Manhole Adoptable

14.009 35.978 239.9 600 Circular_Default Sewer Type 19.200 15.500 3.100 19.050 15.350 3.100

14.009 S89 1350 Manhole Adoptable S90 1350 Manhole Adoptable

18.000 40.419 46.5 300 Circular_Default Sewer Type 21.600 20.070 1.230 21.000 19.200 1.500

18.000 S79 1350 Manhole Adoptable S80 1350 Manhole Adoptable

18.001 36.921 17.0 450 Circular_Default Sewer Type 21.000 19.050 1.500 19.050 16.878 1.722

18.001 S80 1350 Manhole Adoptable S90 1350 Manhole Adoptable

14.010 32.556 250.4 600 Circular_Default Sewer Type 19.050 15.350 3.100 18.000 15.220 2.180

14.010 S90 1350 Manhole Adoptable S86 1500 Manhole Adoptable

14.011 84.673 1209.6 750 Circular_Default Sewer Type 18.000 15.070 2.180 16.650 15.000 0.900

14.011 S86 1500 Manhole Adoptable Basin 3 1950 JuncƟon

19.000 18.472 167.9 450 Circular_Default Sewer Type 17.100 15.700 0.950 16.675 15.590 0.635

19.000 S81 1350 Manhole Adoptable S82 1350 Manhole Adoptable

19.001 27.252 218.0 450 Circular_Default Sewer Type 16.675 15.590 0.635 16.675 15.465 0.760

19.001 S82 1350 Manhole Adoptable S83 1350 Manhole Adoptable

19.002 31.090 270.3 450 Circular_Default Sewer Type 16.675 15.465 0.760 16.800 15.350 1.000

19.002 S83 1350 Manhole Adoptable S84 1350 Manhole Adoptable

19.003 14.313 286.3 450 Circular_Default Sewer Type 16.800 15.350 1.000 17.700 15.300 1.950

19.003 S84 1350 Manhole Adoptable S85 1500 Manhole Adoptable

19.004 19.622 196.2 450 Circular_Default Sewer Type 17.700 15.300 1.950 18.100 15.200 2.450

19.004 S85 1500 Manhole Adoptable S88 1200 Manhole Adoptable

19.005 91.158 455.8 450 Circular_Default Sewer Type 18.100 15.200 2.450 16.650 15.000 1.200

19.005 S88 1200 Manhole Adoptable Basin 3 1950 JuncƟon

1.023 24.703 494.1 750 Circular_Default Sewer Type 16.650 15.000 0.900 16.650 14.950 0.950

1.023 Basin 3 1950 JuncƟon S87 2100 Manhole Adoptable

1.024 5.704 190.1 300 Circular_Default Sewer Type 16.650 14.950 1.400 16.650 14.920 1.430

1.024 S87 2100 Manhole Adoptable Ouƞall 1200 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Node
Type

ConnecƟons Link IL
(m)

Dia
(mm)

S1

S2

526481.039

526460.000

118919.962

118911.226

22.300

21.500

1.350

1.600

1350

1350

Manhole

Manhole

0

1

0

0
1

0

1.000
1.000

1.001

20.950
19.900

19.900

450
450

450
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Node
Type

ConnecƟons Link IL
(m)

Dia
(mm)

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

Basin 1

S14

526450.357

526465.559

526447.451

526426.869

526428.348

526419.581

526491.732

526498.896

526494.353

526426.552

526419.136

526405.270

526415.182

118901.293

118874.173

118863.093

118872.403

118860.728

118856.905

118876.829

118836.265

118827.555

118819.205

118825.634

118824.912

118817.054

21.500

21.700

21.400

21.500

21.200

21.100

22.100

22.050

22.000

21.200

21.100

20.723

20.773

1.700

2.050

1.850

1.750

1.750

1.820

1.300

1.525

1.544

1.210

1.928

1.600

1.713

1350

1350

1350

1350

1350

1350

1350

1350

1350

1350

1350

1350

1350

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

JuncƟon

Manhole

1

0

1

0

1

0

0

1

2

0

1

0

0

1

0

1

0

1

0

1

2

0

1

0

1

0

1

0
1

0
1

0

0
1
2

0
1

0

0
1

0
1

0
1

0
1
2

0
1

0
1

0

1.001

1.002
1.002

1.003
1.003

1.004

2.000
2.000
1.004

1.005
1.005

1.006

3.000
3.000

3.001
3.001

3.002
3.002

3.003
3.003
1.006

1.007
1.007

1.008
1.008

1.009

19.800

19.800
19.650

19.650
19.550

19.550

19.750
19.600
19.450

19.450
19.280

19.280

20.800
20.525

20.525
20.456

20.456
19.990

19.990
19.172
19.172

19.172
19.135

19.123
19.060

19.060

450

450
450

450
450

450

300
300
450

450
450

450

450
450

450
450

450
450

450
450
450

450
450

450
450

450
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Node
Type

ConnecƟons Link IL
(m)

Dia
(mm)

S15

S16

S17

S18

S19

S20

S21

S22

S23

S24

S25

S26

S27

526427.696

526489.816

526567.502

526581.720

526512.504

526528.030

526520.318

526516.091

526598.096

526523.137

526514.756

526516.313

526522.839

118817.501

118825.602

118975.204

118894.963

118972.901

118885.767

118875.088

118855.585

118839.376

118836.677

118834.524

118817.913

118785.358

21.200

21.950

23.200

23.600

23.300

22.300

22.000

22.150

23.100

22.450

22.350

22.500

22.800

2.249

3.305

2.050

3.010

1.850

2.300

2.140

2.390

2.370

2.250

2.695

4.060

4.479

1200

1200

1200

1350

1350

1350

1350

1350

1350

1350

1350

1350

1350

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

1 0

1 0

0

1

0

0

1

2

0

1

0

1

0

0

1
0

1

2

0

1

2

0

1

0

1

0
1

0

0
1

0

0
1
2

0
1

0
1

0

0
1

0
1
2

0
1
2

0
1

0

1.009

1.010
1.010

1.011

4.000
4.000

4.001

5.000
5.000
4.001

4.002
4.002

4.003
4.003

4.004

6.000
6.000

6.001
6.001
4.004

4.005
4.005
1.011

1.012
1.012

1.013

19.026

18.951
18.645

18.645

21.150
20.740

20.590

21.450
20.150
20.000

20.000
19.935

19.860
19.760

19.760

20.730
20.200

20.200
19.730
19.655

19.655
19.446
18.515

18.440
18.321

18.321

450

525
525

525

300
300

450

300
300
450

450
450

525
525

525

450
450

450
450
525

525
525
525

600
600

600
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Node
Type

ConnecƟons Link IL
(m)

Dia
(mm)

S28

S29

S30

S31

S32

S33

S34

S35

S36

S37

S38

S39

S40

526581.858

526581.932

526580.598

526565.989

526550.786

526533.878

526523.951

526519.724

526516.610

526505.719

526519.205

526521.356

526509.268

118805.243

118779.659

118745.546

118755.706

118766.533

118770.760

118768.005

118730.778

118715.131

118702.493

118702.302

118698.446

118670.933

22.300

22.100

21.900

22.200

22.500

22.750

22.900

22.500

22.250

22.200

22.050

22.000

20.600

1.525

1.550

1.300

1.721

2.067

2.360

4.720

4.454

4.261

2.000

4.110

4.076

2.783

1350

1350

1350

1350

1350

1350

1500

1500

1500

1350

1500

1500

1500

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

0

1

0

0

1

2
0

1

0

10

1

2

0

1

0

1

0

0

1

2

0

1

0

1

0

0
1

0

0
1
2

0
1

0
1

0
1
2

0
1

0
1

0

0
1
2

0
1

0
1

0

7.000
7.000

7.001

8.000
8.000
7.001

7.002
7.002

7.003
7.003

7.004
7.004
1.013

1.014
1.014

1.015
1.015

1.016

9.000
9.000
1.016

1.017
1.017

1.018
1.018

1.019

20.775
20.550

20.550

20.600
20.479
20.479

20.479
20.433

20.433
20.390

20.390
19.875
18.180

18.180
18.046

18.046
17.989

17.989

20.200
19.163
17.940

17.940
17.924

17.924
17.817

17.817

450
450

450

450
450
450

450
450

450
450

450
450
600

600
600

600
600

600

450
450
600

600
600

600
600

600
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Node
Type

ConnecƟons Link IL
(m)

Dia
(mm)

S41

S42

S43

S44

S45

S46

S47

S48

S49

S50

S51

S52

S53

526497.032

526495.638

526525.215

526496.676

526408.239

526459.630

526471.791

526478.688

526479.356

526476.658

526473.586

526448.002

526446.348

118656.843

118617.347

118601.058

118598.763

118773.467

118781.550

118778.510

118769.611

118758.932

118734.206

118717.786

118715.614

118657.639

20.100

18.300

17.600

17.500

20.800

21.000

21.200

21.400

21.600

22.300

22.300

22.000

20.300

2.350

2.075

1.350

2.225

1.700

2.335

2.790

3.085

3.374

4.281

4.425

4.270

2.800

1500

1500

1350

1350

1350

1200

1350

1350

1350

1350

1350

1350

1350

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

1

0

1

0

0

1

2

0

0

1 0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0
1

0

0
1
2

0

0
1

0
1

0
1

0
1

0
1

0
1

0
1

0
1

0

1.019

1.020
1.020

1.021

10.000
10.000
1.021

1.022

11.000
11.000

11.001
11.001

11.002
11.002

11.003
11.003

11.004
11.004

11.005
11.005

11.006
11.006

11.007
11.007

11.008

17.750

17.750
16.225

16.225

16.250
15.575
15.425

15.275

19.100
18.665

18.665
18.560

18.410
18.315

18.315
18.226

18.226
18.019

18.019
17.875

17.875
17.730

17.730
17.500

17.500

600

600
600

600

450
450
600

750

300
300

300
300

450
450

450
450

450
450

450
450

450
450

450
450

450



RSK Land & Development File: 890780 - Sayers Common Drainage Model - Rev A.pfd
Network: 
LDE Hemel1
15/12/2025

Page 13
LVS Hassocks
Sayers Common, West Sussex
SW Drainage Calcs - Rev A

Flow v16.0 Copyright © 1988-2025 Causeway Technologies Ltd

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Node
Type

ConnecƟons Link IL
(m)

Dia
(mm)

S54

S55

S56

S57

S58

S59

S60

S61

S62

S63

Basin 2

S64

S65

526442.710

526434.093

526417.102

526373.042

526362.067

526370.224

526395.198

526396.093

526408.464

526405.759

526387.462

526396.248

526423.770

118599.532

118596.783

118599.064

118673.485

118626.825

118618.001

118643.116

118618.774

118603.346

118600.219

118590.200

118592.241

118595.968

17.600

17.500

17.450

20.000

18.300

17.800

19.300

18.300

17.400

17.375

16.800

16.850

17.250

2.080

2.011

2.018

1.500

1.500

1.650

1.300

2.350

2.000

1.992

1.500

1.600

2.093

1500

1200

1200

1350

1350

1350

1350

1350

1500

1200

1500

1500

1200

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

JuncƟon

Manhole

Manhole

1

0

10

1

0

0

1

0

1

0

0

1

2

0

1

2
0

1

0

1
0

1
0

1 0

1

0
1

0
1

0

0
1

0
1

0

0
1
2

0
1
2

0
1

0
1

0
1

0
1

0

11.008

11.009
11.009

11.010
11.010

11.011

12.000
12.000

12.001
12.001

12.002

13.000
13.000
12.002

12.003
12.003
11.011

11.012
11.012

11.013
11.013

11.014
11.014

11.015
11.015

11.016

15.595

15.520
15.489

15.489
15.432

15.432

18.500
16.800

16.800
16.300

16.150

18.000
15.950
15.950

15.950
15.475
15.400

15.400
15.383

15.383
15.300

15.300
15.250

15.250
15.157

15.157

450

525
525

525
525

525

300
300

300
300

450

450
450
450

450
450
525

525
525

525
525

525
525

375
375

375
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Node
Type

ConnecƟons Link IL
(m)

Dia
(mm)

S66

S67

S68

S69

S70

S71

S72

S73

S74

S75

S76

S77

S78

526442.378

526794.132

526777.732

526761.629

526740.377

526729.423

526705.979

526678.912

526683.651

526663.976

526635.436

526633.871

526616.323

118594.507

118599.647

118611.634

118614.547

118637.282

118611.899

118615.469

118627.037

118677.845

118633.765

118646.171

118690.192

118654.679

17.450

18.050

17.620

17.850

18.500

18.000

18.100

18.300

20.000

18.650

19.600

21.000

20.100

2.355

1.650

1.322

1.710

1.700

1.950

2.193

2.477

1.550

2.874

3.913

1.500

4.472

1200

1200

1200

1200

1350

1350

1350

1350

1350

1350

1350

1350

1350

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

1

0

0

1

0

10

0

1

20

1

0

1

0

0

1

2

0

1

0

0

1

2

0

1

0

0
1

0
1

0

0
1
2

0
1

0
1

0

0
1
2

0
1

0

0
1
2

0

11.016

11.017

14.000
14.000

14.001
14.001

14.002

15.000
15.000
14.002

14.003
14.003

14.004
14.004

14.005

16.000
16.000
14.005

14.006
14.006

14.007

17.000
17.000
14.007

14.008

15.095

15.095

16.400
16.298

16.298
16.215

16.140

16.800
16.275
16.050

16.050
15.982

15.907
15.823

15.823

18.450
17.200
15.776

15.776
15.687

15.687

19.500
17.100
15.628

15.628

375

450

450
450

450
450

525

300
300
525

525
525

600
600

600

300
300
600

600
600

600

300
300
600

600
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Node
Type

ConnecƟons Link IL
(m)

Dia
(mm)

S89

S79

S80

S90

S86

S81

S82

S83

S84

S85

S88

Basin 3

S87

526602.979

526546.224

526583.155

526568.192

526554.437

526660.709

526645.055

526617.994

526587.336

526580.291

526561.671

526479.081

526456.945

118626.389

118685.743

118669.318

118635.565

118606.058

118595.246

118585.439

118582.217

118587.378

118599.837

118606.029

118567.446

118556.481

19.200

21.600

21.000

19.050

18.000

17.100

16.675

16.675

16.800

17.700

18.100

16.650

16.650

3.700

1.530

1.950

3.700

2.930

1.400

1.085

1.210

1.450

2.400

2.900

1.650

1.700

1350

1350

1350

1350

1500

1350

1350

1350

1350

1500

1200

1950

2100

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

JuncƟon

Manhole

1

0

0

1

0

1

2

0

1

0

0

1

0

10

1

0

1

0

10

123
4

0

1

0

1

0

0
1

0
1
2

0
1

0

0
1

0
1

0
1

0
1

0
1

0
1
2
3
4
0
1

0

14.008

14.009

18.000
18.000

18.001
18.001
14.009

14.010
14.010

14.011

19.000
19.000

19.001
19.001

19.002
19.002

19.003
19.003

19.004
19.004

19.005
19.005
14.011
11.017
1.022
1.023
1.023

1.024

15.500

15.500

20.070
19.200

19.050
16.878
15.350

15.350
15.220

15.070

15.700
15.590

15.590
15.465

15.465
15.350

15.350
15.300

15.300
15.200

15.200
15.000
15.000
15.000
15.000
15.000
14.950

14.950

600

600

300
300

450
450
600

600
600

750

450
450

450
450

450
450

450
450

450
450

450
450
750
450
750
750
750

300
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Node
Type

ConnecƟons Link IL
(m)

Dia
(mm)

Ouƞall 526453.920 118551.645 16.650 1.730 1200 Manhole 1 1 1.024 14.920 300

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Normal
x
1440
0.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
5

30
30

100
100

0
0
0

40
0

45

0
0
0
0
0
0

0
0
0
0
0
0

Node Ouƞall Surcharged Ouƞall

Overrides Design Area
Overrides Design AddiƟonal InŇow

x
x

Depression Storage Area (m²)
Depression Storage Depth (mm)

0
0

Evapo-transpiraƟon (mm/day) 0

Applies to All storms

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

0
60

120
180
240

0.580
0.580
0.580
0.580
0.580

300
360
420
480
540

0.580
0.580
0.580
0.580
0.580

600
660
720
780
840

0.580
0.580
0.580
0.580
0.580

900
960

1020
1080
1140

0.580
0.580
0.580
0.580
0.580

1200
1260
1320
1380
1440

0.580
0.580
0.580
0.580
0.580

Node S14 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
19.060
1.200
2.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0064-2000-1200-2000
0.100
1200

Node S64 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
15.250
1.200
10.5

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0146-1050-1200-1050
0.225
1500
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Node S87 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
14.950
1.300
38.7

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0260-3870-1300-3870
0.300
2100

Node Basin 3 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

15.000
870

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000
0.100
0.200
0.300
0.400

2796.7
2866.1
2937.5
3009.5
3082.0

0.0
0.0
0.0
0.0
0.0

0.500
0.600
0.700
0.800
0.900

3155.1
3228.8
3303.0
3377.8
3453.2

0.0
0.0
0.0
0.0
0.0

1.000
1.100
1.200
1.300
1.400

3529.1
3605.6
3682.7
3760.3
3838.5

0.0
0.0
0.0
0.0
0.0

1.500
1.600
1.650

3917.2
3996.5
4812.7

0.0
0.0
0.0

Node Basin 2 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

15.300
384

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000
0.100
0.200
0.300
0.400

332.9
353.7
375.5
397.8
420.7

0.0
0.0
0.0
0.0
0.0

0.500
0.600
0.700
0.800
0.900

444.2
468.2
492.8
518.0
543.8

0.0
0.0
0.0
0.0
0.0

1.000
1.100
1.200
1.300
1.400

570.1
596.9
624.4
652.4
680.9

0.0
0.0
0.0
0.0
0.0

1.500
1.550

710.1
1029.1

0.0
0.0

Node Basin 1 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

19.123

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000
0.100
0.200
0.300
0.400

364.6
398.8
434.2
470.2
506.7

0.0
0.0
0.0
0.0
0.0

0.500
0.600
0.700
0.800
0.900

543.8
581.5
619.7
658.5
697.9

0.0
0.0
0.0
0.0
0.0

1.000
1.100
1.200
1.300
1.400

737.8
778.3
819.3
861.0
903.2

0.0
0.0
0.0
0.0
0.0

1.500
1.600
1.650

945.9
989.2

1448.8

0.0
0.0
0.0
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.81%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S1 10 20.986 0.036 9.3 0.0516 0.0000 OK

15 minute summer S1 1.000 S2 9.2 1.103 0.013 0.1940

15 minute summer S2 10 19.955 0.055 9.2 0.0792 0.0000 OK

15 minute summer S2 1.001 S3 9.1 0.475 0.033 0.2741

15 minute summer S3 10 19.906 0.106 26.4 0.1519 0.0000 OK

15 minute summer S3 1.002 S4 26.0 0.858 0.116 0.9454

15 minute summer S4 11 19.767 0.117 29.9 0.1673 0.0000 OK

15 minute summer S4 1.003 S5 30.1 0.928 0.136 0.6882

15 minute summer S5 11 19.666 0.116 30.1 0.1656 0.0000 OK

15 minute summer S5 1.004 S7 30.0 0.894 0.129 0.6704

15 minute summer S6 10 19.853 0.103 27.7 0.1478 0.0000 OK

15 minute summer S6 2.000 S7 27.5 1.359 0.219 0.2380

15 minute summer S7 11 19.579 0.129 60.5 0.1845 0.0000 OK

15 minute summer S7 1.005 S8 60.5 1.020 0.140 0.5731

15 minute summer S8 11 19.512 0.232 86.0 0.3320 0.0000 OK

15 minute summer S8 1.006 S13 86.1 0.980 0.455 2.7491

15 minute summer S9 10 20.868 0.068 12.9 0.0967 0.0000 OK

15 minute summer S9 3.000 S10 12.7 0.852 0.048 0.6165

15 minute summer S10 11 20.594 0.069 12.7 0.0991 0.0000 OK

15 minute summer S10 3.001 S11 12.7 0.770 0.045 0.1485

15 minute summer S11 11 20.533 0.077 14.8 0.1101 0.0000 OK

15 minute summer S11 3.002 S12 14.5 1.159 0.055 0.8968

15 minute summer S12 11 20.033 0.043 18.8 0.0620 0.0000 OK

15 minute summer S12 3.003 S13 18.6 0.403 0.020 0.4866

600 minute winter S13 585 19.459 0.287 14.1 0.4110 0.0000 OK

600 minute winter S13 1.007 Basin 1 13.8 0.560 0.087 1.7197

600 minute winter Basin 1 585 19.459 0.336 17.4 142.3196 0.0000 OK

600 minute winter Basin 1 1.008 S14 7.2 0.224 0.034 2.0609

480 minute winter S14 464 19.460 0.400 8.8 0.5724 0.0000 OK

480 minute winter S14 Hydro-Brake® S15 1.8

30 minute winter S15 19 18.979 0.028 1.8 0.0312 0.0000 OK

30 minute winter S15 1.010 S16 1.7 0.508 0.005 0.2693

15 minute summer S16 12 18.692 0.047 4.8 0.0532 0.0000 OK

15 minute summer S16 1.011 S26 5.0 0.426 0.014 0.9023

15 minute summer S17 11 21.261 0.111 23.7 0.1250 0.0000 OK

15 minute summer S17 4.000 S18 22.4 0.965 0.285 1.8927

15 minute summer S18 11 20.684 0.094 33.4 0.1346 0.0000 OK

15 minute summer S18 4.001 S20 33.2 0.698 0.099 2.6568

15 minute summer S19 11 21.534 0.083 23.5 0.1195 0.0000 OK

15 minute summer S19 5.000 S20 22.7 1.430 0.168 1.4033

15 minute summer S20 11 20.212 0.212 88.1 0.3039 0.0000 OK

15 minute summer S20 4.002 S21 87.7 1.277 0.387 0.9048

15 minute summer S21 11 20.061 0.201 87.7 0.2875 0.0000 OK

15 minute summer S21 4.003 S22 87.4 1.134 0.255 1.5456

15 minute summer S22 11 19.967 0.207 96.8 0.2960 0.0000 OK

15 minute summer S22 4.004 S25 96.2 1.277 0.282 1.6119

15 minute summer S23 11 20.792 0.062 11.7 0.0891 0.0000 OK

15 minute summer S23 6.000 S24 11.3 0.855 0.042 0.9956

15 minute summer S24 10 20.263 0.063 32.8 0.0898 0.0000 OK

15 minute summer S24 6.001 S25 32.4 1.991 0.043 0.2072
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.81%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S25 11 19.852 0.197 133.4 0.2815 0.0000 OK

15 minute summer S25 4.005 S26 132.4 1.955 0.244 1.1329

15 minute summer S26 12 18.685 0.245 132.4 0.3505 0.0000 OK

15 minute summer S26 1.012 S27 129.6 1.245 0.316 3.4810

15 minute summer S27 12 18.555 0.234 141.8 0.3345 0.0000 OK

15 minute summer S27 1.013 S34 142.2 1.124 0.230 2.2080

15 minute summer S28 10 20.828 0.053 9.1 0.0753 0.0000 OK

15 minute summer S28 7.000 S29 9.0 0.450 0.030 0.5329

15 minute summer S29 11 20.664 0.114 22.3 0.1631 0.0000 OK

15 minute summer S29 7.001 S31 21.9 0.595 0.137 1.0707

15 minute summer S30 10 20.660 0.060 10.4 0.0854 0.0000 OK

15 minute summer S30 8.000 S31 10.3 0.486 0.039 0.4901

15 minute summer S31 11 20.621 0.142 31.9 0.2035 0.0000 OK

15 minute summer S31 7.002 S32 31.8 0.790 0.199 0.7508

15 minute summer S32 11 20.562 0.129 31.8 0.1848 0.0000 OK

15 minute summer S32 7.003 S33 31.5 1.167 0.197 0.4841

15 minute summer S33 11 20.467 0.077 40.2 0.1104 0.0000 OK

15 minute summer S33 7.004 S34 40.0 2.354 0.055 0.1750

15 minute summer S34 12 18.499 0.319 185.4 0.5642 0.0000 OK

15 minute summer S34 1.014 S35 185.2 1.110 0.451 6.2929

15 minute summer S35 12 18.418 0.372 201.3 0.6574 0.0000 OK

15 minute summer S35 1.015 S36 199.6 1.081 0.487 2.9460

15 minute summer S36 12 18.365 0.376 201.9 0.6642 0.0000 OK

15 minute summer S36 1.016 S38 200.6 1.088 0.478 2.4250

15 minute summer S37 10 20.233 0.033 9.3 0.0470 0.0000 OK

15 minute summer S37 9.000 S38 9.2 1.832 0.010 0.0680

15 minute summer S38 12 18.314 0.374 216.3 0.6611 0.0000 OK

15 minute summer S38 1.017 S39 215.5 1.254 0.522 0.7586

15 minute summer S39 12 18.254 0.330 215.5 0.5834 0.0000 OK

15 minute summer S39 1.018 S40 214.0 1.439 0.523 4.4677

15 minute summer S40 13 18.116 0.299 214.0 0.5284 0.0000 OK

15 minute summer S40 1.019 S41 214.5 2.117 0.522 1.9100

15 minute summer S41 13 17.918 0.168 223.3 0.2966 0.0000 OK

15 minute summer S41 1.020 S42 223.7 3.259 0.165 2.7217

15 minute summer S42 12 16.409 0.184 239.1 0.3259 0.0000 OK

15 minute summer S42 1.021 S44 237.0 3.537 0.166 1.2523

15 minute summer S43 10 16.301 0.051 13.3 0.0729 0.0000 OK

15 minute summer S43 10.000 S44 13.1 1.356 0.026 0.2767

15 minute summer S44 12 15.536 0.261 252.9 0.3733 0.0000 OK

15 minute summer S44 1.022 Basin 3 252.0 4.248 0.233 2.5383

15 minute summer S45 10 19.182 0.082 17.1 0.1169 0.0000 OK

15 minute summer S45 11.000 S46 16.8 0.883 0.165 0.9958

15 minute summer S46 11 18.773 0.108 25.2 0.1226 0.0000 OK

15 minute summer S46 11.001 S47 24.9 1.145 0.245 0.2726

15 minute summer S47 11 18.507 0.097 24.9 0.1382 0.0000 OK

15 minute summer S47 11.002 S48 25.0 0.888 0.084 0.3182

15 minute summer S48 11 18.429 0.114 34.0 0.1635 0.0000 OK

15 minute summer S48 11.003 S49 34.1 1.035 0.116 0.3530

15 minute summer S49 11 18.347 0.121 43.3 0.1735 0.0000 OK

15 minute summer S49 11.004 S50 43.5 1.214 0.148 0.8910
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.81%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S50 11 18.148 0.129 45.4 0.1839 0.0000 OK

15 minute summer S50 11.005 S51 45.4 1.081 0.151 0.7025

15 minute summer S51 11 18.026 0.151 53.0 0.2168 0.0000 OK

15 minute summer S51 11.006 S52 52.8 1.083 0.218 1.2517

15 minute summer S52 12 17.891 0.161 52.8 0.2308 0.0000 OK

15 minute summer S52 11.007 S53 52.6 1.380 0.259 2.2361

15 minute summer S53 12 17.600 0.100 65.1 0.1428 0.0000 OK

15 minute summer S53 11.008 S54 65.1 1.876 0.111 2.2378

15 minute summer S54 12 15.756 0.236 75.6 0.4166 0.0000 OK

15 minute summer S54 11.009 S55 76.1 0.801 0.269 0.8599

15 minute summer S55 12 15.729 0.240 88.2 0.2717 0.0000 OK

15 minute summer S55 11.010 S56 88.8 0.888 0.319 1.7200

15 minute summer S56 12 15.688 0.256 88.8 0.2894 0.0000 OK

15 minute summer S56 11.011 S62 89.1 0.852 0.320 1.0080

15 minute summer S57 10 18.549 0.049 12.2 0.0704 0.0000 OK

15 minute summer S57 12.000 S58 12.1 1.626 0.057 0.3557

15 minute summer S58 11 16.848 0.048 12.1 0.0692 0.0000 OK

15 minute summer S58 12.001 S59 11.9 1.675 0.052 0.0855

15 minute summer S59 10 16.230 0.080 18.7 0.1150 0.0000 OK

15 minute summer S59 12.002 S61 18.7 1.055 0.066 0.4591

15 minute summer S60 10 18.030 0.030 8.4 0.0430 0.0000 OK

15 minute summer S60 13.000 S61 8.3 0.890 0.009 0.2528

15 minute summer S61 11 16.022 0.072 28.9 0.1034 0.0000 OK

15 minute summer S61 12.003 S62 28.9 1.215 0.057 0.7428

15 minute summer S62 12 15.656 0.256 118.0 0.4530 0.0000 OK

15 minute summer S62 11.012 S63 118.4 1.237 0.382 0.3956

15 minute summer S63 12 15.605 0.222 118.4 0.2508 0.0000 OK

15 minute summer S63 11.013 Basin 2 118.4 2.663 0.388 1.0950

240 minute summer Basin 2 168 15.558 0.258 57.3 92.8598 0.0000 OK

240 minute summer Basin 2 11.014 S64 43.5 0.395 0.121 1.1706

240 minute summer S64 160 15.605 0.355 43.5 0.6266 0.0000 OK

240 minute summer S64 Hydro-Brake® S65 10.5

1440 minute winter S65 2640 15.531 0.374 8.6 0.4233 0.0000 OK

1440 minute winter S65 11.016 S66 6.2 0.505 0.054 2.0577

1440 minute winter S66 2640 15.531 0.436 6.2 0.4934 0.0000 OK

1440 minute winter S66 11.017 Basin 3 7.0 0.348 0.048 7.1940

15 minute summer S67 10 16.497 0.097 22.6 0.1101 0.0000 OK

15 minute summer S67 14.000 S68 22.4 0.739 0.098 0.6184

15 minute summer S68 10 16.423 0.125 35.0 0.1409 0.0000 OK

15 minute summer S68 14.001 S69 34.5 1.020 0.150 0.5556

15 minute summer S69 11 16.273 0.133 34.5 0.1499 0.0000 OK

15 minute summer S69 14.002 S71 34.8 0.675 0.137 1.6739

15 minute summer S70 10 16.864 0.064 14.8 0.0913 0.0000 OK

15 minute summer S70 15.000 S71 14.6 1.362 0.095 0.2958

15 minute summer S71 11 16.221 0.171 55.0 0.2446 0.0000 OK

15 minute summer S71 14.003 S72 55.0 0.969 0.213 1.3461

15 minute summer S72 11 16.083 0.176 61.6 0.2522 0.0000 OK

15 minute summer S72 14.004 S73 61.1 0.818 0.167 2.2019

15 minute summer S73 12 16.022 0.199 66.7 0.2849 0.0000 OK

15 minute summer S73 14.005 S75 65.9 0.769 0.179 1.4041
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.81%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S74 10 18.510 0.060 16.0 0.0865 0.0000 OK

15 minute summer S74 16.000 S75 15.6 1.566 0.087 0.4823

15 minute summer S75 12 15.989 0.213 84.9 0.3055 0.0000 OK

15 minute summer S75 14.006 S76 85.2 0.868 0.232 3.0634

15 minute summer S76 12 15.930 0.243 107.1 0.3480 0.0000 OK

15 minute summer S76 14.007 S78 107.4 1.038 0.295 2.1662

15 minute summer S77 10 19.539 0.039 9.7 0.0551 0.0000 OK

15 minute summer S77 17.000 S78 9.5 1.826 0.035 0.2067

15 minute summer S78 12 15.859 0.231 119.9 0.3307 0.0000 OK

15 minute summer S78 14.008 S89 120.9 1.192 0.275 3.1736

15 minute summer S89 12 15.736 0.236 126.6 0.3379 0.0000 OK

15 minute summer S89 14.009 S90 125.9 1.104 0.284 4.1542

15 minute summer S79 10 20.175 0.105 41.7 0.1508 0.0000 OK

15 minute summer S79 18.000 S80 41.1 1.908 0.251 0.8706

15 minute summer S80 10 19.131 0.081 54.4 0.1162 0.0000 OK

15 minute summer S80 18.001 S90 53.9 2.839 0.069 0.7015

15 minute summer S90 12 15.629 0.279 173.1 0.3986 0.0000 OK

15 minute summer S90 14.010 S86 171.8 1.423 0.396 3.9463

1440 minute winter S86 2640 15.531 0.461 14.1 0.8149 0.0000 OK

1440 minute winter S86 14.011 Basin 3 13.7 0.484 0.039 26.1425

15 minute summer S81 10 15.747 0.047 5.8 0.0668 0.0000 OK

15 minute summer S81 19.000 S82 5.7 0.434 0.023 0.2485

15 minute summer S82 11 15.668 0.078 15.0 0.1116 0.0000 OK

15 minute summer S82 19.001 S83 14.7 0.560 0.067 0.7264

15 minute summer S83 11 15.588 0.123 30.5 0.1758 0.0000 OK

15 minute summer S83 19.002 S84 30.3 0.848 0.155 1.1161

1440 minute winter S84 2670 15.531 0.181 2.0 0.2595 0.0000 OK

1440 minute winter S84 19.003 S85 2.0 0.415 0.011 1.0150

1440 minute winter S85 2670 15.531 0.231 2.0 0.4087 0.0000 OK

1440 minute winter S85 19.004 S88 2.0 0.390 0.009 2.0324

1440 minute winter S88 2670 15.531 0.331 2.0 0.3747 0.0000 OK

1440 minute winter S88 19.005 Basin 3 2.0 0.330 0.013 12.9232

1440 minute winter Basin 3 2640 15.531 0.531 44.1 1585.9840 0.0000 OK

1440 minute winter Basin 3 1.023 S87 0.9 0.061 0.002 8.6421

1440 minute winter S87 2640 15.531 0.581 0.9 2.0134 0.0000 SURCHARGED

1440 minute winter S87 Hydro-Brake® Ouƞall 0.9 45.9

15 minute summer Ouƞall 1 15.500 0.580 0.0 0.0000 0.0000 OK
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Results for 5 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.84%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S1 10 20.995 0.045 14.6 0.0638 0.0000 OK

15 minute summer S1 1.000 S2 14.5 1.260 0.021 0.2659

15 minute summer S2 10 19.969 0.069 14.5 0.0985 0.0000 OK

15 minute summer S2 1.001 S3 14.3 0.532 0.052 0.3836

15 minute summer S3 10 19.936 0.136 41.5 0.1939 0.0000 OK

15 minute summer S3 1.002 S4 40.8 0.954 0.182 1.3333

15 minute summer S4 11 19.800 0.150 47.1 0.2147 0.0000 OK

15 minute summer S4 1.003 S5 47.3 1.024 0.214 0.9806

15 minute summer S5 11 19.700 0.150 47.3 0.2145 0.0000 OK

15 minute summer S5 1.004 S7 47.3 0.979 0.204 0.9934

15 minute summer S6 10 19.884 0.134 43.5 0.1921 0.0000 OK

15 minute summer S6 2.000 S7 43.2 1.519 0.344 0.3344

15 minute summer S7 11 19.625 0.175 95.2 0.2506 0.0000 OK

15 minute summer S7 1.005 S8 95.4 1.067 0.221 0.8500

15 minute summer S8 11 19.600 0.320 135.2 0.4583 0.0000 OK

15 minute summer S8 1.006 S13 135.3 1.091 0.715 3.8775

15 minute summer S9 10 20.885 0.085 20.3 0.1210 0.0000 OK

15 minute summer S9 3.000 S10 20.1 0.952 0.076 0.8694

15 minute summer S10 11 20.614 0.089 20.1 0.1268 0.0000 OK

15 minute summer S10 3.001 S11 20.0 0.859 0.070 0.2089

15 minute summer S11 11 20.553 0.097 23.3 0.1383 0.0000 OK

15 minute summer S11 3.002 S12 23.1 1.326 0.088 1.2440

15 minute summer S12 11 20.044 0.054 29.9 0.0775 0.0000 OK

15 minute summer S12 3.003 S13 29.8 0.451 0.031 0.6638

960 minute winter S13 930 19.585 0.413 14.0 0.5905 0.0000 OK

960 minute winter S13 1.007 Basin 1 12.6 0.469 0.079 2.3311

960 minute winter Basin 1 930 19.583 0.460 17.1 205.1047 0.0000 SURCHARGED

960 minute winter Basin 1 1.008 S14 7.8 0.246 0.037 2.3735

600 minute winter S14 585 19.589 0.529 6.7 0.7565 0.0000 SURCHARGED

600 minute winter S14 Hydro-Brake® S15 1.8

60 minute winter S15 43 18.979 0.028 1.8 0.0311 0.0000 OK

60 minute winter S15 1.010 S16 1.8 0.440 0.005 0.2720

15 minute summer S16 12 18.782 0.137 14.7 0.1550 0.0000 OK

15 minute summer S16 1.011 S26 17.0 0.434 0.049 1.9421

15 minute summer S17 11 21.293 0.143 37.2 0.1623 0.0000 OK

15 minute summer S17 4.000 S18 35.7 1.090 0.454 2.6672

15 minute summer S18 11 20.709 0.119 52.9 0.1697 0.0000 OK

15 minute summer S18 4.001 S20 52.8 0.774 0.157 3.7546

15 minute summer S19 10 21.556 0.106 36.9 0.1517 0.0000 OK

15 minute summer S19 5.000 S20 36.7 1.518 0.272 2.2866

15 minute summer S20 11 20.282 0.282 139.3 0.4036 0.0000 OK

15 minute summer S20 4.002 S21 138.5 1.425 0.611 1.2800

15 minute summer S21 11 20.127 0.267 138.5 0.3826 0.0000 OK

15 minute summer S21 4.003 S22 138.2 1.240 0.404 2.2356

15 minute summer S22 11 20.033 0.273 152.9 0.3911 0.0000 OK

15 minute summer S22 4.004 S25 152.0 1.407 0.446 2.3136

15 minute summer S23 10 20.808 0.078 18.3 0.1115 0.0000 OK

15 minute summer S23 6.000 S24 17.9 0.977 0.066 1.3769

15 minute summer S24 10 20.278 0.078 51.7 0.1121 0.0000 OK

15 minute summer S24 6.001 S25 51.1 1.958 0.068 0.3415
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Results for 5 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.84%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S25 11 19.913 0.258 210.4 0.3696 0.0000 OK

15 minute summer S25 4.005 S26 208.6 2.180 0.384 1.6010

15 minute summer S26 12 18.773 0.333 208.6 0.4769 0.0000 OK

15 minute summer S26 1.012 S27 202.7 1.256 0.493 5.4437

15 minute summer S27 12 18.665 0.344 221.7 0.4925 0.0000 OK

15 minute summer S27 1.013 S34 217.5 1.142 0.351 3.4700

15 minute summer S28 10 20.840 0.065 14.3 0.0934 0.0000 OK

15 minute summer S28 7.000 S29 14.1 0.498 0.047 0.7653

15 minute summer S29 11 20.699 0.149 35.0 0.2138 0.0000 OK

15 minute summer S29 7.001 S31 34.2 0.653 0.214 1.5187

15 minute summer S30 10 20.674 0.074 16.3 0.1060 0.0000 OK

15 minute summer S30 8.000 S31 16.1 0.518 0.061 0.6783

15 minute summer S31 11 20.660 0.181 49.8 0.2590 0.0000 OK

15 minute summer S31 7.002 S32 50.0 0.903 0.313 1.0335

15 minute summer S32 11 20.595 0.162 50.0 0.2312 0.0000 OK

15 minute summer S32 7.003 S33 49.8 1.323 0.312 0.6699

15 minute summer S33 11 20.489 0.099 63.4 0.1415 0.0000 OK

15 minute summer S33 7.004 S34 63.3 2.651 0.087 0.2460

15 minute summer S34 12 18.640 0.460 284.9 0.8130 0.0000 OK

15 minute summer S34 1.014 S35 280.6 1.151 0.684 9.1799

15 minute summer S35 12 18.563 0.517 306.0 0.9130 0.0000 OK

15 minute summer S35 1.015 S36 302.4 1.178 0.737 4.0964

15 minute summer S36 12 18.499 0.510 306.0 0.9017 0.0000 OK

15 minute summer S36 1.016 S38 304.9 1.218 0.726 3.3013

15 minute summer S37 10 20.241 0.041 14.6 0.0585 0.0000 OK

15 minute summer S37 9.000 S38 14.5 2.099 0.016 0.0932

15 minute summer S38 12 18.436 0.496 328.4 0.8760 0.0000 OK

15 minute summer S38 1.017 S39 327.2 1.395 0.792 1.0329

15 minute summer S39 12 18.359 0.435 327.2 0.7688 0.0000 OK

15 minute summer S39 1.018 S40 326.0 1.611 0.796 6.0923

15 minute summer S40 13 18.195 0.378 326.0 0.6679 0.0000 OK

15 minute summer S40 1.019 S41 327.3 2.378 0.796 2.5710

15 minute summer S41 13 17.961 0.211 344.3 0.3734 0.0000 OK

15 minute summer S41 1.020 S42 341.6 3.567 0.252 3.8073

15 minute summer S42 12 16.463 0.238 366.2 0.4214 0.0000 OK

15 minute summer S42 1.021 S44 365.0 3.902 0.255 1.7468

15 minute summer S43 10 16.313 0.063 20.9 0.0908 0.0000 OK

15 minute summer S43 10.000 S44 20.6 1.548 0.041 0.3813

15 minute summer S44 12 15.594 0.319 390.2 0.4565 0.0000 OK

15 minute summer S44 1.022 Basin 3 389.5 4.694 0.360 3.4476

15 minute summer S45 10 19.203 0.103 26.9 0.1480 0.0000 OK

15 minute summer S45 11.000 S46 26.5 0.987 0.261 1.3978

15 minute summer S46 11 18.806 0.141 39.6 0.1591 0.0000 OK

15 minute summer S46 11.001 S47 39.1 1.283 0.385 0.3823

15 minute summer S47 11 18.536 0.126 39.1 0.1800 0.0000 OK

15 minute summer S47 11.002 S48 39.3 0.962 0.132 0.4612

15 minute summer S48 11 18.464 0.149 53.5 0.2131 0.0000 OK

15 minute summer S48 11.003 S49 53.7 1.135 0.182 0.5066

15 minute summer S49 11 18.382 0.156 68.3 0.2238 0.0000 OK

15 minute summer S49 11.004 S50 68.6 1.325 0.233 1.2880



RSK Land & Development File: 890780 - Sayers Common Drainage Model - Rev A.pfd
Network: 
LDE Hemel1
15/12/2025

Page 24
LVS Hassocks
Sayers Common, West Sussex
SW Drainage Calcs - Rev A

Flow v16.0 Copyright © 1988-2025 Causeway Technologies Ltd

Results for 5 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.84%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S50 11 18.189 0.170 71.6 0.2427 0.0000 OK

15 minute summer S50 11.005 S51 71.7 1.179 0.239 1.0168

15 minute summer S51 11 18.073 0.198 83.7 0.2832 0.0000 OK

15 minute summer S51 11.006 S52 83.6 1.212 0.345 1.7706

15 minute summer S52 11 17.936 0.206 83.6 0.2951 0.0000 OK

15 minute summer S52 11.007 S53 82.8 1.571 0.408 3.0973

15 minute summer S53 12 17.626 0.126 104.5 0.1799 0.0000 OK

15 minute summer S53 11.008 S54 102.9 1.891 0.175 3.7047

15 minute summer S54 12 15.847 0.327 122.1 0.5770 0.0000 OK

15 minute summer S54 11.009 S55 120.6 0.850 0.427 1.2841

15 minute summer S55 12 15.819 0.330 139.5 0.3731 0.0000 OK

15 minute summer S55 11.010 S56 140.0 0.957 0.503 2.5074

15 minute summer S56 12 15.776 0.343 140.0 0.3885 0.0000 OK

15 minute summer S56 11.011 S62 140.3 0.947 0.505 1.4296

15 minute summer S57 10 18.562 0.062 19.2 0.0880 0.0000 OK

15 minute summer S57 12.000 S58 19.0 1.841 0.091 0.4954

15 minute summer S58 10 16.861 0.061 19.0 0.0876 0.0000 OK

15 minute summer S58 12.001 S59 18.8 1.899 0.082 0.1190

15 minute summer S59 10 16.252 0.102 29.6 0.1454 0.0000 OK

15 minute summer S59 12.002 S61 29.4 1.200 0.104 0.6360

15 minute summer S60 10 18.037 0.037 13.2 0.0528 0.0000 OK

15 minute summer S60 13.000 S61 13.1 1.014 0.014 0.3470

15 minute summer S61 11 16.040 0.090 45.6 0.1290 0.0000 OK

15 minute summer S61 12.003 S62 45.4 1.247 0.090 1.1580

15 minute summer S62 12 15.738 0.338 185.2 0.5971 0.0000 OK

15 minute summer S62 11.012 S63 185.7 1.384 0.599 0.5546

15 minute summer S63 12 15.671 0.288 185.7 0.3259 0.0000 OK

15 minute summer S63 11.013 Basin 2 185.9 2.829 0.610 1.6768

240 minute summer Basin 2 176 15.671 0.371 61.9 138.2473 0.0000 OK

240 minute summer Basin 2 11.014 S64 48.3 0.583 0.134 1.6196

240 minute summer S64 172 15.698 0.448 48.3 0.7924 0.0000 SURCHARGED

240 minute summer S64 Hydro-Brake® S65 10.5

1440 minute summer S65 1470 15.587 0.430 9.7 0.4864 0.0000 SURCHARGED

1440 minute summer S65 11.016 S66 8.0 0.503 0.070 2.0587

1440 minute summer S66 1470 15.587 0.492 8.0 0.5565 0.0000 SURCHARGED

1440 minute summer S66 11.017 Basin 3 8.0 0.337 0.055 7.2250

15 minute summer S67 10 16.526 0.126 35.5 0.1424 0.0000 OK

15 minute summer S67 14.000 S68 35.2 0.816 0.154 0.8769

15 minute summer S68 10 16.457 0.159 54.8 0.1800 0.0000 OK

15 minute summer S68 14.001 S69 54.1 1.148 0.235 0.7742

15 minute summer S69 11 16.315 0.175 54.1 0.1976 0.0000 OK

15 minute summer S69 14.002 S71 54.5 0.738 0.214 2.3885

15 minute summer S70 10 16.881 0.081 23.2 0.1154 0.0000 OK

15 minute summer S70 15.000 S71 22.9 1.544 0.149 0.4100

15 minute summer S71 11 16.269 0.219 86.2 0.3129 0.0000 OK

15 minute summer S71 14.003 S72 86.5 1.098 0.335 1.8701

15 minute summer S72 11 16.141 0.234 96.9 0.3346 0.0000 OK

15 minute summer S72 14.004 S73 96.1 0.873 0.262 3.2843

15 minute summer S73 12 16.092 0.269 104.8 0.3849 0.0000 OK

15 minute summer S73 14.005 S75 102.8 0.807 0.280 2.0895
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Results for 5 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.84%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S74 10 18.526 0.076 25.2 0.1092 0.0000 OK

15 minute summer S74 16.000 S75 24.7 1.780 0.138 0.6695

15 minute summer S75 12 16.063 0.287 134.1 0.4100 0.0000 OK

15 minute summer S75 14.006 S76 133.3 0.933 0.364 4.4600

15 minute summer S76 12 16.009 0.322 170.0 0.4604 0.0000 OK

15 minute summer S76 14.007 S78 168.4 1.128 0.463 3.1246

15 minute summer S77 10 19.548 0.048 15.2 0.0688 0.0000 OK

15 minute summer S77 17.000 S78 15.0 2.088 0.055 0.2846

15 minute summer S78 12 15.935 0.307 188.4 0.4389 0.0000 OK

15 minute summer S78 14.008 S89 189.9 1.277 0.433 4.6512

15 minute summer S89 12 15.820 0.320 199.0 0.4572 0.0000 OK

15 minute summer S89 14.009 S90 199.6 1.199 0.450 6.0606

15 minute summer S79 10 20.206 0.136 65.4 0.1950 0.0000 OK

15 minute summer S79 18.000 S80 64.6 2.143 0.395 1.2190

15 minute summer S80 10 19.152 0.102 85.5 0.1466 0.0000 OK

15 minute summer S80 18.001 S90 84.9 3.226 0.108 0.9718

15 minute summer S90 12 15.723 0.373 273.1 0.5344 0.0000 OK

15 minute summer S90 14.010 S86 274.5 1.583 0.633 5.6459

1440 minute summer S86 1470 15.587 0.517 27.0 0.9136 0.0000 OK

1440 minute summer S86 14.011 Basin 3 26.1 0.558 0.074 29.3622

15 minute summer S81 10 15.758 0.058 9.2 0.0830 0.0000 OK

15 minute summer S81 19.000 S82 9.1 0.499 0.036 0.3424

15 minute summer S82 10 15.687 0.097 23.7 0.1393 0.0000 OK

15 minute summer S82 19.001 S83 23.1 0.630 0.106 1.0142

15 minute summer S83 11 15.622 0.157 48.0 0.2251 0.0000 OK

15 minute summer S83 19.002 S84 47.6 0.941 0.243 1.5790

1440 minute summer S84 1470 15.587 0.237 3.9 0.3392 0.0000 OK

1440 minute summer S84 19.003 S85 3.9 0.511 0.020 1.3695

1440 minute summer S85 1470 15.587 0.287 3.9 0.5072 0.0000 OK

1440 minute summer S85 19.004 S88 3.9 0.429 0.017 2.4702

1440 minute summer S88 1470 15.587 0.387 3.9 0.4378 0.0000 OK

1440 minute summer S88 19.005 Basin 3 3.3 0.392 0.022 13.8330

1440 minute summer Basin 3 1470 15.587 0.587 77.0 1764.6030 0.0000 OK

1440 minute summer Basin 3 1.023 S87 6.5 0.071 0.012 9.4914

1440 minute summer S87 1470 15.587 0.637 6.5 2.2068 0.0000 SURCHARGED

1440 minute summer S87 Hydro-Brake® Ouƞall 6.5 423.4

15 minute summer Ouƞall 1 15.500 0.580 0.0 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.92%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S1 10 21.006 0.056 23.5 0.0800 0.0000 OK

15 minute summer S1 1.000 S2 23.4 1.451 0.034 0.3723

15 minute summer S2 10 19.987 0.087 23.4 0.1244 0.0000 OK

15 minute summer S2 1.001 S3 23.1 0.597 0.084 0.5512

15 minute summer S3 10 19.978 0.178 66.9 0.2545 0.0000 OK

15 minute summer S3 1.002 S4 66.1 1.054 0.295 2.0028

15 minute summer S4 12 19.864 0.214 76.1 0.3056 0.0000 OK

15 minute summer S4 1.003 S5 74.0 1.099 0.334 1.9016

15 minute summer S5 11 19.833 0.283 74.0 0.4056 0.0000 OK

15 minute summer S5 1.004 S7 76.3 1.028 0.328 2.3999

15 minute summer S6 11 19.939 0.189 70.0 0.2706 0.0000 OK

15 minute summer S6 2.000 S7 69.1 1.661 0.550 0.6227

15 minute summer S7 11 19.834 0.384 143.9 0.5500 0.0000 OK

15 minute summer S7 1.005 S8 147.1 1.068 0.341 1.4474

15 minute summer S8 11 19.804 0.524 203.2 0.7502 0.0000 SURCHARGED

15 minute summer S8 1.006 S13 202.3 1.277 1.070 4.9552

15 minute summer S9 10 20.908 0.108 32.7 0.1542 0.0000 OK

15 minute summer S9 3.000 S10 32.4 1.064 0.123 1.2534

15 minute summer S10 11 20.641 0.116 32.4 0.1655 0.0000 OK

15 minute summer S10 3.001 S11 32.1 0.961 0.113 0.2993

15 minute summer S11 11 20.579 0.123 37.4 0.1761 0.0000 OK

15 minute summer S11 3.002 S12 37.5 1.527 0.142 1.7504

15 minute summer S12 11 20.058 0.068 48.5 0.0978 0.0000 OK

15 minute summer S12 3.003 S13 48.5 0.494 0.051 0.8346

960 minute winter S13 945 19.792 0.620 32.5 0.8868 0.0000 SURCHARGED

960 minute winter S13 1.007 Basin 1 24.3 0.449 0.153 2.3789

960 minute winter Basin 1 945 19.792 0.669 24.3 323.6528 0.0000 SURCHARGED

960 minute winter Basin 1 1.008 S14 6.1 0.215 0.029 2.3735

960 minute winter S14 930 19.794 0.734 6.1 1.0498 0.0000 SURCHARGED

960 minute winter S14 Hydro-Brake® S15 1.8

15 minute summer S15 13 19.257 0.306 81.6 0.3464 0.0000 OK

15 minute summer S15 1.010 S16 -79.9 -0.512 -0.239 11.1097

15 minute summer S16 13 19.215 0.570 121.7 0.6450 0.0000 SURCHARGED

15 minute summer S16 1.011 S26 -121.4 0.705 -0.354 5.5777

15 minute summer S17 11 21.345 0.195 59.9 0.2204 0.0000 OK

15 minute summer S17 4.000 S18 57.7 1.220 0.735 3.8540

15 minute summer S18 11 20.742 0.152 85.4 0.2175 0.0000 OK

15 minute summer S18 4.001 S20 85.4 0.833 0.254 5.3789

15 minute summer S19 10 21.587 0.137 59.5 0.1956 0.0000 OK

15 minute summer S19 5.000 S20 58.5 1.542 0.434 4.1946

15 minute summer S20 11 20.406 0.406 225.4 0.5803 0.0000 OK

15 minute summer S20 4.002 S21 222.7 1.600 0.983 1.8191

15 minute summer S21 11 20.237 0.377 222.7 0.5395 0.0000 OK

15 minute summer S21 4.003 S22 222.0 1.336 0.649 3.3328

15 minute summer S22 11 20.141 0.381 245.8 0.5457 0.0000 OK

15 minute summer S22 4.004 S25 244.6 1.542 0.717 3.4017

15 minute summer S23 10 20.829 0.099 29.5 0.1411 0.0000 OK

15 minute summer S23 6.000 S24 28.9 1.080 0.106 2.0176

15 minute summer S24 10 20.305 0.105 83.7 0.1507 0.0000 OK

15 minute summer S24 6.001 S25 82.4 1.888 0.109 0.5657
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.92%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S25 11 20.008 0.353 338.7 0.5051 0.0000 OK

15 minute summer S25 4.005 S26 336.9 2.424 0.620 2.3165

15 minute summer S26 13 19.189 0.749 336.9 1.0715 0.0000 SURCHARGED

15 minute summer S26 1.012 S27 306.5 1.257 0.746 9.3525

15 minute summer S27 12 19.110 0.789 318.4 1.1296 0.0000 SURCHARGED

15 minute summer S27 1.013 S34 321.8 1.143 0.519 4.8981

15 minute summer S28 10 20.857 0.082 23.0 0.1178 0.0000 OK

15 minute summer S28 7.000 S29 22.8 0.548 0.075 1.1332

15 minute summer S29 11 20.753 0.203 56.4 0.2898 0.0000 OK

15 minute summer S29 7.001 S31 54.8 0.724 0.343 2.2049

15 minute summer S30 11 20.710 0.110 26.3 0.1578 0.0000 OK

15 minute summer S30 8.000 S31 24.5 0.612 0.092 1.0157

15 minute summer S31 11 20.715 0.236 79.3 0.3375 0.0000 OK

15 minute summer S31 7.002 S32 80.5 1.039 0.505 1.4462

15 minute summer S32 11 20.639 0.206 80.5 0.2953 0.0000 OK

15 minute summer S32 7.003 S33 80.3 1.499 0.503 0.9462

15 minute summer S33 11 20.520 0.130 102.3 0.1854 0.0000 OK

15 minute summer S33 7.004 S34 101.9 2.974 0.140 0.3532

15 minute summer S34 12 19.053 0.873 403.6 1.5425 0.0000 SURCHARGED

15 minute summer S34 1.014 S35 402.5 1.429 0.981 10.5533

15 minute summer S35 12 18.877 0.831 438.7 1.4688 0.0000 SURCHARGED

15 minute summer S35 1.015 S36 438.1 1.556 1.068 4.4939

15 minute summer S36 12 18.751 0.762 444.0 1.3467 0.0000 SURCHARGED

15 minute summer S36 1.016 S38 443.4 1.574 1.056 3.6869

15 minute summer S37 10 20.252 0.052 23.5 0.0740 0.0000 OK

15 minute summer S37 9.000 S38 23.4 2.402 0.026 0.1313

15 minute summer S38 12 18.634 0.694 482.9 1.2254 0.0000 SURCHARGED

15 minute summer S38 1.017 S39 482.6 1.713 1.168 1.2436

15 minute summer S39 12 18.538 0.614 482.6 1.0845 0.0000 SURCHARGED

15 minute summer S39 1.018 S40 482.0 1.797 1.177 7.8078

15 minute summer S40 12 18.289 0.472 482.0 0.8345 0.0000 OK

15 minute summer S40 1.019 S41 475.1 2.640 1.156 3.3442

15 minute summer S41 12 18.016 0.266 507.0 0.4697 0.0000 OK

15 minute summer S41 1.020 S42 501.4 3.809 0.370 5.2491

15 minute summer S42 12 16.532 0.307 545.5 0.5429 0.0000 OK

15 minute summer S42 1.021 S44 543.4 4.239 0.380 2.3872

15 minute summer S43 10 16.331 0.081 33.6 0.1155 0.0000 OK

15 minute summer S43 10.000 S44 33.2 1.774 0.067 0.5710

1440 minute winter S44 1110 15.677 0.402 38.7 0.5747 0.0000 OK

1440 minute winter S44 1.022 Basin 3 38.2 1.183 0.035 11.8206

15 minute summer S45 10 19.235 0.135 43.3 0.1926 0.0000 OK

15 minute summer S45 11.000 S46 42.9 1.102 0.423 2.0220

15 minute summer S46 10 18.855 0.190 64.1 0.2153 0.0000 OK

15 minute summer S46 11.001 S47 63.1 1.434 0.620 0.5509

15 minute summer S47 11 18.578 0.168 63.1 0.2404 0.0000 OK

15 minute summer S47 11.002 S48 63.3 1.039 0.213 0.6887

15 minute summer S48 11 18.516 0.201 86.2 0.2874 0.0000 OK

15 minute summer S48 11.003 S49 86.7 1.233 0.294 0.7523

15 minute summer S49 11 18.435 0.209 110.0 0.2995 0.0000 OK

15 minute summer S49 11.004 S50 110.6 1.440 0.375 1.9107
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.92%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S50 11 18.249 0.230 115.4 0.3290 0.0000 OK

15 minute summer S50 11.005 S51 115.9 1.287 0.386 1.5037

15 minute summer S51 11 18.143 0.268 135.2 0.3841 0.0000 OK

15 minute summer S51 11.006 S52 135.3 1.361 0.558 2.5528

15 minute summer S52 11 18.002 0.272 135.3 0.3895 0.0000 OK

15 minute summer S52 11.007 S53 133.9 1.788 0.660 4.4008

15 minute summer S53 11 17.662 0.162 170.4 0.2324 0.0000 OK

15 minute summer S53 11.008 S54 168.2 1.826 0.287 5.9784

15 minute summer S54 12 16.017 0.497 200.4 0.8785 0.0000 OK

15 minute summer S54 11.009 S55 196.7 0.931 0.696 1.9106

15 minute summer S55 12 15.983 0.494 227.1 0.5587 0.0000 OK

15 minute summer S55 11.010 S56 228.3 1.085 0.820 3.6077

15 minute summer S56 12 15.923 0.491 228.3 0.5552 0.0000 OK

15 minute summer S56 11.011 S62 229.5 1.107 0.825 1.9967

15 minute summer S57 10 18.578 0.078 30.9 0.1119 0.0000 OK

15 minute summer S57 12.000 S58 30.7 2.086 0.146 0.7046

15 minute summer S58 10 16.879 0.079 30.7 0.1133 0.0000 OK

15 minute summer S58 12.001 S59 30.3 2.152 0.133 0.1692

15 minute summer S59 10 16.281 0.131 47.8 0.1869 0.0000 OK

15 minute summer S59 12.002 S61 47.5 1.366 0.167 0.9019

15 minute summer S60 10 18.046 0.046 21.2 0.0660 0.0000 OK

15 minute summer S60 13.000 S61 21.1 1.147 0.022 0.4880

15 minute summer S61 11 16.064 0.114 73.7 0.1634 0.0000 OK

15 minute summer S61 12.003 S62 72.9 1.302 0.145 1.7479

180 minute winter S62 176 15.877 0.477 76.4 0.8420 0.0000 OK

180 minute winter S62 11.012 S63 75.2 0.943 0.243 0.8615

180 minute winter S63 176 15.876 0.493 75.2 0.5581 0.0000 OK

180 minute winter S63 11.013 Basin 2 74.1 1.404 0.243 4.4509

180 minute winter Basin 2 176 15.876 0.576 98.8 228.3039 0.0000 SURCHARGED

180 minute winter Basin 2 11.014 S64 44.2 0.568 0.123 1.9484

180 minute summer S64 160 15.892 0.642 53.9 1.1337 0.0000 SURCHARGED

180 minute summer S64 Hydro-Brake® S65 10.5

1440 minute winter S65 1110 15.677 0.520 9.1 0.5879 0.0000 SURCHARGED

1440 minute winter S65 11.016 S66 7.3 0.503 0.064 2.0587

1440 minute winter S66 1110 15.677 0.582 7.3 0.6579 0.0000 SURCHARGED

1440 minute winter S66 11.017 Basin 3 7.5 0.430 0.051 7.2250

15 minute summer S67 10 16.568 0.168 57.1 0.1901 0.0000 OK

15 minute summer S67 14.000 S68 56.6 0.899 0.248 1.2793

15 minute summer S68 10 16.507 0.209 88.4 0.2362 0.0000 OK

15 minute summer S68 14.001 S69 87.3 1.298 0.380 1.1042

15 minute summer S69 11 16.380 0.240 87.3 0.2713 0.0000 OK

15 minute summer S69 14.002 S71 87.5 0.806 0.344 3.5205

15 minute summer S70 10 16.904 0.104 37.3 0.1492 0.0000 OK

15 minute summer S70 15.000 S71 36.9 1.753 0.240 0.5815

15 minute summer S71 11 16.339 0.289 138.4 0.4137 0.0000 OK

15 minute summer S71 14.003 S72 137.7 1.228 0.533 2.7101

15 minute summer S72 12 16.244 0.337 154.4 0.4821 0.0000 OK

15 minute summer S72 14.004 S73 151.2 0.904 0.413 5.2558

15 minute summer S73 12 16.214 0.391 165.3 0.5590 0.0000 OK

15 minute summer S73 14.005 S75 160.6 0.817 0.438 3.2799
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.92%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S74 10 18.548 0.098 40.6 0.1406 0.0000 OK

15 minute summer S74 16.000 S75 39.9 2.032 0.223 0.9483

15 minute summer S75 12 16.188 0.412 212.4 0.5894 0.0000 OK

15 minute summer S75 14.006 S76 208.4 0.968 0.569 6.7550

15 minute summer S76 12 16.139 0.452 270.6 0.6472 0.0000 OK

15 minute summer S76 14.007 S78 264.7 1.198 0.727 4.6937

15 minute summer S77 10 19.561 0.061 24.4 0.0871 0.0000 OK

15 minute summer S77 17.000 S78 24.1 2.396 0.088 0.3990

15 minute summer S78 12 16.067 0.439 301.5 0.6278 0.0000 OK

15 minute summer S78 14.008 S89 297.1 1.327 0.677 7.1618

15 minute summer S89 12 15.971 0.471 311.6 0.6734 0.0000 OK

15 minute summer S89 14.009 S90 314.0 1.293 0.708 8.9748

15 minute summer S79 10 20.254 0.184 105.4 0.2635 0.0000 OK

15 minute summer S79 18.000 S80 104.2 2.391 0.637 1.7608

15 minute summer S80 10 19.182 0.132 137.8 0.1888 0.0000 OK

15 minute summer S80 18.001 S90 136.9 3.671 0.174 1.3776

15 minute summer S90 12 15.876 0.526 433.3 0.7524 0.0000 OK

15 minute summer S90 14.010 S86 437.4 1.810 1.009 7.8162

1440 minute winter S86 1110 15.677 0.607 25.5 1.0719 0.0000 OK

1440 minute winter S86 14.011 Basin 3 24.6 0.571 0.070 33.8580

15 minute summer S81 10 15.773 0.073 14.7 0.1042 0.0000 OK

15 minute summer S81 19.000 S82 14.6 0.570 0.059 0.4807

15 minute summer S82 10 15.714 0.124 38.1 0.1774 0.0000 OK

15 minute summer S82 19.001 S83 37.5 0.705 0.172 1.4609

1440 minute winter S83 1110 15.677 0.212 3.7 0.3028 0.0000 OK

1440 minute winter S83 19.002 S84 3.7 0.479 0.019 3.0540

1440 minute winter S84 1110 15.677 0.327 3.7 0.4674 0.0000 OK

1440 minute winter S84 19.003 S85 3.6 0.487 0.019 1.8961

1440 minute winter S85 1110 15.677 0.377 3.6 0.6655 0.0000 OK

1440 minute winter S85 19.004 S88 3.4 0.423 0.015 2.9447

1440 minute winter S88 1110 15.677 0.477 3.4 0.5390 0.0000 SURCHARGED

1440 minute winter S88 19.005 Basin 3 2.9 0.379 0.019 14.4434

1440 minute winter Basin 3 1110 15.677 0.677 71.6 2055.7850 0.0000 OK

1440 minute winter Basin 3 1.023 S87 22.2 0.094 0.040 10.5533

1440 minute winter S87 1110 15.677 0.727 22.2 2.5166 0.0000 SURCHARGED

1440 minute winter S87 Hydro-Brake® Ouƞall 22.2 1225.8

15 minute summer Ouƞall 1 15.500 0.580 0.0 0.0000 0.0000 OK
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.93%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S1 10 21.016 0.066 32.9 0.0939 0.0000 OK

15 minute summer S1 1.000 S2 32.8 1.534 0.047 1.3925

15 minute summer S2 12 20.195 0.295 32.8 0.4217 0.0000 OK

15 minute summer S2 1.001 S3 45.0 0.627 0.164 1.7965

15 minute summer S3 12 20.202 0.402 103.5 0.5757 0.0000 OK

15 minute summer S3 1.002 S4 92.0 1.106 0.411 4.7874

15 minute summer S4 12 20.175 0.525 98.9 0.7508 0.0000 SURCHARGED

15 minute summer S4 1.003 S5 119.2 1.108 0.539 3.3636

15 minute summer S5 12 20.138 0.588 119.2 0.8410 0.0000 SURCHARGED

15 minute summer S5 1.004 S7 123.2 1.086 0.530 3.0499

15 minute summer S6 11 20.210 0.460 98.1 0.6580 0.0000 SURCHARGED

15 minute summer S6 2.000 S7 93.0 1.686 0.741 0.8288

15 minute summer S7 12 20.104 0.654 188.1 0.9355 0.0000 SURCHARGED

15 minute summer S7 1.005 S8 188.4 1.189 0.436 1.5155

1440 minute winter S8 1410 20.037 0.757 39.6 1.0828 0.0000 SURCHARGED

1440 minute winter S8 1.006 S13 19.0 0.403 0.100 4.9552

15 minute summer S9 10 20.929 0.129 45.8 0.1842 0.0000 OK

15 minute summer S9 3.000 S10 45.3 1.146 0.172 1.6294

15 minute summer S10 11 20.665 0.140 45.3 0.2006 0.0000 OK

15 minute summer S10 3.001 S11 44.9 1.040 0.158 0.3863

15 minute summer S11 11 20.602 0.146 52.3 0.2096 0.0000 OK

15 minute summer S11 3.002 S12 52.7 1.682 0.200 2.2287

15 minute summer S12 11 20.071 0.081 68.1 0.1155 0.0000 OK

15 minute summer S12 3.003 S13 68.1 0.636 0.072 0.8543

1440 minute winter S13 1410 20.037 0.865 22.5 1.2374 0.0000 SURCHARGED

1440 minute winter S13 1.007 Basin 1 33.7 0.449 0.211 2.3789

1440 minute winter Basin 1 1410 20.037 0.914 33.8 484.0486 0.0000 SURCHARGED

1440 minute winter Basin 1 1.008 S14 7.2 0.246 0.035 2.3735

1440 minute winter S14 1410 20.037 0.977 7.2 1.3976 0.0000 SURCHARGED

1440 minute winter S14 Hydro-Brake® S15 1.8

30 minute summer S15 19 20.238 1.287 158.4 1.4557 0.0000 SURCHARGED

30 minute summer S15 1.010 S16 -158.4 -0.733 -0.474 13.8421

30 minute summer S16 19 20.204 1.559 188.7 1.7628 0.0000 SURCHARGED

30 minute summer S16 1.011 S26 -188.7 -0.874 -0.550 5.5777

15 minute summer S17 11 21.412 0.262 83.9 0.2963 0.0000 OK

15 minute summer S17 4.000 S18 79.4 1.318 1.011 4.9158

15 minute summer S18 12 20.781 0.191 118.2 0.2729 0.0000 OK

15 minute summer S18 4.001 S20 118.2 0.926 0.351 6.0561

15 minute summer S19 10 21.617 0.167 83.2 0.2390 0.0000 OK

15 minute summer S19 5.000 S20 82.0 1.507 0.608 4.8992

15 minute summer S20 12 20.783 0.783 315.4 1.1205 0.0000 SURCHARGED

15 minute summer S20 4.002 S21 307.7 1.942 1.359 2.0872

15 minute summer S21 12 20.598 0.738 307.7 1.0566 0.0000 SURCHARGED

15 minute summer S21 4.003 S22 307.5 1.424 0.898 4.3111

15 minute summer S22 12 20.509 0.749 340.7 1.0722 0.0000 SURCHARGED

15 minute summer S22 4.004 S25 324.5 1.571 0.951 4.5589

15 minute summer S23 11 20.846 0.116 41.3 0.1666 0.0000 OK

15 minute summer S23 6.000 S24 40.6 1.225 0.149 3.7492

15 minute summer S24 12 20.406 0.206 117.3 0.2954 0.0000 OK

15 minute summer S24 6.001 S25 121.3 1.952 0.160 0.9922
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.93%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S25 12 20.394 0.739 458.2 1.0582 0.0000 SURCHARGED

15 minute summer S25 4.005 S26 444.7 2.541 0.819 3.6043

15 minute summer S26 12 20.209 1.769 444.7 2.5315 0.0000 SURCHARGED

15 minute summer S26 1.012 S27 448.0 1.591 1.091 9.3525

15 minute summer S27 12 20.102 1.781 500.3 2.5481 0.0000 SURCHARGED

15 minute summer S27 1.013 S34 441.3 1.567 0.712 4.8981

15 minute summer S28 10 20.872 0.097 32.3 0.1392 0.0000 OK

15 minute summer S28 7.000 S29 32.0 0.581 0.106 1.5048

15 minute summer S29 11 20.806 0.256 79.1 0.3661 0.0000 OK

15 minute summer S29 7.001 S31 76.5 0.774 0.479 2.8761

15 minute summer S30 11 20.767 0.166 36.8 0.2383 0.0000 OK

15 minute summer S30 8.000 S31 34.5 0.670 0.130 1.4251

15 minute summer S31 11 20.766 0.287 111.0 0.4113 0.0000 OK

15 minute summer S31 7.002 S32 112.1 1.143 0.703 1.8284

15 minute summer S32 11 20.680 0.247 112.1 0.3533 0.0000 OK

15 minute summer S32 7.003 S33 112.3 1.657 0.704 1.2089

15 minute summer S33 11 20.548 0.158 143.1 0.2263 0.0000 OK

15 minute summer S33 7.004 S34 142.8 3.216 0.197 0.4583

15 minute summer S34 12 19.972 1.792 602.6 3.1660 0.0000 SURCHARGED

15 minute summer S34 1.014 S35 570.6 2.026 1.391 10.5533

15 minute summer S35 12 19.655 1.609 627.8 2.8423 0.0000 SURCHARGED

15 minute summer S35 1.015 S36 633.4 2.249 1.545 4.4939

15 minute summer S36 12 19.401 1.412 641.6 2.4941 0.0000 SURCHARGED

15 minute summer S36 1.016 S38 639.3 2.270 1.523 3.6869

15 minute summer S37 10 20.261 0.061 32.9 0.0876 0.0000 OK

15 minute summer S37 9.000 S38 32.8 2.645 0.036 0.1672

15 minute summer S38 12 19.159 1.219 694.5 2.1547 0.0000 SURCHARGED

15 minute summer S38 1.017 S39 691.2 2.454 1.674 1.2436

15 minute summer S39 12 18.961 1.037 691.2 1.8330 0.0000 SURCHARGED

15 minute summer S39 1.018 S40 688.1 2.443 1.681 8.4647

15 minute summer S40 12 18.499 0.682 688.1 1.2053 0.0000 SURCHARGED

15 minute summer S40 1.019 S41 681.6 2.814 1.658 4.1138

30 minute summer S41 19 18.092 0.342 716.4 0.6039 0.0000 OK

30 minute summer S41 1.020 S42 716.4 4.035 0.528 7.1034

15 minute summer S42 12 16.627 0.402 787.2 0.7107 0.0000 OK

15 minute summer S42 1.021 S44 813.7 4.463 0.568 3.3892

15 minute summer S43 9 16.343 0.093 47.1 0.1326 0.0000 OK

15 minute summer S43 10.000 S44 46.9 1.899 0.094 1.1825

1440 minute winter S44 1050 15.819 0.544 53.1 0.7780 0.0000 OK

1440 minute winter S44 1.022 Basin 3 52.5 1.263 0.049 14.0450

15 minute summer S45 10 19.264 0.164 60.6 0.2343 0.0000 OK

15 minute summer S45 11.000 S46 59.9 1.180 0.590 2.6218

15 minute summer S46 11 18.910 0.245 89.6 0.2768 0.0000 OK

15 minute summer S46 11.001 S47 88.2 1.532 0.868 0.7202

15 minute summer S47 11 18.620 0.210 88.2 0.3012 0.0000 OK

15 minute summer S47 11.002 S48 88.5 1.084 0.298 0.9246

15 minute summer S48 11 18.568 0.253 120.6 0.3613 0.0000 OK

15 minute summer S48 11.003 S49 121.1 1.288 0.411 1.0061

15 minute summer S49 11 18.490 0.264 153.7 0.3774 0.0000 OK

15 minute summer S49 11.004 S50 154.6 1.502 0.524 2.5625
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.93%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S50 11 18.313 0.294 161.4 0.4202 0.0000 OK

15 minute summer S50 11.005 S51 161.8 1.346 0.539 2.0022

15 minute summer S51 11 18.219 0.344 188.9 0.4928 0.0000 OK

15 minute summer S51 11.006 S52 188.9 1.465 0.779 3.3095

15 minute summer S52 11 18.068 0.338 188.9 0.4832 0.0000 OK

15 minute summer S52 11.007 S53 187.4 1.941 0.924 5.6156

15 minute summer S53 11 17.695 0.195 238.5 0.2798 0.0000 OK

15 minute summer S53 11.008 S54 236.5 1.891 0.403 6.5346

15 minute summer S54 11 16.328 0.808 281.4 1.4276 0.0000 SURCHARGED

15 minute summer S54 11.009 S55 278.2 1.288 0.984 1.9538

15 minute summer S55 11 16.256 0.767 327.9 0.8670 0.0000 SURCHARGED

15 minute summer S55 11.010 S56 327.2 1.515 1.175 3.7037

240 minute winter S56 236 16.136 0.704 63.3 0.7961 0.0000 SURCHARGED

240 minute winter S56 11.011 S62 62.0 0.665 0.223 2.0828

15 minute summer S57 10 18.593 0.093 43.2 0.1330 0.0000 OK

15 minute summer S57 12.000 S58 42.9 2.268 0.204 0.9061

15 minute summer S58 10 16.895 0.095 42.9 0.1365 0.0000 OK

15 minute summer S58 12.001 S59 42.4 2.345 0.186 0.2175

15 minute summer S59 10 16.307 0.157 66.9 0.2243 0.0000 OK

15 minute summer S59 12.002 S61 66.5 1.493 0.234 1.1552

15 minute summer S60 10 18.054 0.054 29.7 0.0775 0.0000 OK

15 minute summer S60 13.000 S61 29.6 1.243 0.031 0.6207

240 minute winter S61 236 16.136 0.186 20.1 0.2660 0.0000 OK

240 minute winter S61 12.003 S62 20.0 1.034 0.040 2.1773

240 minute winter S62 236 16.136 0.736 84.3 1.3004 0.0000 SURCHARGED

240 minute winter S62 11.012 S63 83.0 0.902 0.268 0.8933

240 minute winter S63 236 16.136 0.753 83.0 0.8515 0.0000 SURCHARGED

240 minute winter S63 11.013 Basin 2 81.9 1.413 0.269 4.5064

240 minute winter Basin 2 236 16.136 0.836 108.9 356.5786 0.0000 SURCHARGED

240 minute winter Basin 2 11.014 S64 47.0 0.559 0.130 1.9484

240 minute summer S64 208 16.141 0.891 56.0 1.5743 0.0000 SURCHARGED

240 minute summer S64 Hydro-Brake® S65 10.5

1440 minute winter S65 1050 15.819 0.662 9.3 0.7492 0.0000 SURCHARGED

1440 minute winter S65 11.016 S66 9.3 0.501 0.081 2.0587

1440 minute winter S66 1050 15.819 0.724 9.3 0.8188 0.0000 SURCHARGED

1440 minute winter S66 11.017 Basin 3 9.3 0.460 0.063 7.2250

15 minute summer S67 10 16.610 0.210 80.0 0.2378 0.0000 OK

15 minute summer S67 14.000 S68 79.3 0.956 0.347 1.8260

15 minute summer S68 12 16.615 0.317 123.8 0.3588 0.0000 OK

15 minute summer S68 14.001 S69 122.3 1.401 0.532 2.0790

15 minute summer S69 12 16.571 0.431 122.3 0.4878 0.0000 OK

15 minute summer S69 14.002 S71 118.9 0.844 0.467 6.5270

15 minute summer S70 10 16.925 0.125 52.3 0.1794 0.0000 OK

15 minute summer S70 15.000 S71 52.5 1.864 0.342 1.2623

15 minute summer S71 12 16.559 0.509 193.3 0.7282 0.0000 OK

15 minute summer S71 14.003 S72 180.6 1.263 0.699 5.1001

15 minute summer S72 11 16.572 0.665 205.1 0.9514 0.0000 SURCHARGED

15 minute summer S72 14.004 S73 208.3 0.922 0.569 8.2912

15 minute summer S73 12 16.479 0.656 218.3 0.9380 0.0000 SURCHARGED

15 minute summer S73 14.005 S75 227.8 0.856 0.621 4.6142
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.93%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S74 10 18.568 0.118 56.8 0.1692 0.0000 OK

15 minute summer S74 16.000 S75 56.0 2.224 0.312 1.2150

15 minute summer S75 12 16.440 0.664 270.3 0.9507 0.0000 SURCHARGED

15 minute summer S75 14.006 S76 277.2 1.014 0.756 8.7658

15 minute summer S76 11 16.406 0.719 339.7 1.0294 0.0000 SURCHARGED

15 minute summer S76 14.007 S78 325.3 1.215 0.894 5.8930

15 minute summer S77 10 19.572 0.072 34.2 0.1036 0.0000 OK

15 minute summer S77 17.000 S78 33.8 2.635 0.123 0.5087

15 minute summer S78 11 16.313 0.685 372.6 0.9799 0.0000 SURCHARGED

15 minute summer S78 14.008 S89 365.3 1.339 0.832 8.8106

15 minute summer S89 11 16.252 0.752 389.9 1.0766 0.0000 SURCHARGED

15 minute summer S89 14.009 S90 381.9 1.389 0.862 10.1342

15 minute summer S79 10 20.310 0.240 147.6 0.3439 0.0000 OK

15 minute summer S79 18.000 S80 145.6 2.533 0.891 2.3277

15 minute summer S80 10 19.209 0.159 192.7 0.2272 0.0000 OK

15 minute summer S80 18.001 S90 191.5 4.003 0.243 1.7663

15 minute summer S90 11 16.042 0.692 570.5 0.9898 0.0000 SURCHARGED

15 minute summer S90 14.010 S86 559.5 2.017 1.290 8.5801

1440 minute winter S86 1050 15.819 0.749 35.1 1.3229 0.0000 OK

1440 minute winter S86 14.011 Basin 3 33.9 0.619 0.097 37.2504

1440 minute winter S81 1050 15.819 0.119 1.0 0.1697 0.0000 OK

1440 minute winter S81 19.000 S82 1.0 0.254 0.004 1.0546

1440 minute winter S82 1050 15.819 0.229 2.6 0.3272 0.0000 OK

1440 minute winter S82 19.001 S83 2.6 0.337 0.012 2.9229

1440 minute winter S83 1050 15.819 0.354 5.3 0.5061 0.0000 OK

1440 minute winter S83 19.002 S84 5.0 0.491 0.025 4.5404

1440 minute winter S84 1050 15.819 0.469 5.0 0.6706 0.0000 SURCHARGED

1440 minute winter S84 19.003 S85 4.7 0.498 0.025 2.2678

1440 minute winter S85 1050 15.819 0.519 4.7 0.9164 0.0000 SURCHARGED

1440 minute winter S85 19.004 S88 4.4 0.407 0.019 3.1090

1440 minute winter S88 1050 15.819 0.619 4.4 0.6997 0.0000 SURCHARGED

1440 minute winter S88 19.005 Basin 3 4.1 0.421 0.027 14.4434

1440 minute winter Basin 3 1050 15.819 0.819 98.1 2529.9070 0.0000 SURCHARGED

1440 minute winter Basin 3 1.023 S87 37.9 0.087 0.069 10.8723

1440 minute winter S87 1050 15.818 0.868 37.9 3.0077 0.0000 SURCHARGED

1440 minute winter S87 Hydro-Brake® Ouƞall 37.9 2377.6

15 minute summer Ouƞall 1 15.500 0.580 0.0 0.0000 0.0000 OK
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.95%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S1 10 21.012 0.062 29.5 0.0891 0.0000 OK

15 minute summer S1 1.000 S2 29.4 1.524 0.042 0.7401

15 minute summer S2 12 20.067 0.167 29.4 0.2394 0.0000 OK

15 minute summer S2 1.001 S3 36.7 0.616 0.134 1.0775

15 minute summer S3 12 20.076 0.276 83.6 0.3953 0.0000 OK

15 minute summer S3 1.002 S4 85.1 1.087 0.380 3.7850

15 minute summer S4 11 20.047 0.397 97.8 0.5684 0.0000 OK

15 minute summer S4 1.003 S5 96.7 1.090 0.437 3.2538

15 minute summer S5 11 20.037 0.487 96.7 0.6968 0.0000 SURCHARGED

15 minute summer S5 1.004 S7 112.1 1.035 0.482 3.0499

15 minute summer S6 11 20.131 0.381 87.8 0.5454 0.0000 SURCHARGED

15 minute summer S6 2.000 S7 84.0 1.646 0.669 0.8288

15 minute summer S7 11 20.027 0.577 169.3 0.8258 0.0000 SURCHARGED

15 minute summer S7 1.005 S8 176.7 1.136 0.409 1.5155

15 minute summer S8 11 19.976 0.696 244.4 0.9962 0.0000 SURCHARGED

15 minute summer S8 1.006 S13 245.0 1.546 1.295 4.9552

15 minute summer S9 10 20.921 0.121 41.0 0.1736 0.0000 OK

15 minute summer S9 3.000 S10 40.6 1.119 0.154 1.4942

15 minute summer S10 11 20.657 0.132 40.6 0.1882 0.0000 OK

15 minute summer S10 3.001 S11 40.2 1.013 0.141 0.3550

15 minute summer S11 11 20.594 0.138 46.8 0.1978 0.0000 OK

15 minute summer S11 3.002 S12 47.1 1.630 0.179 2.0579

15 minute summer S12 11 20.066 0.076 60.9 0.1093 0.0000 OK

15 minute summer S12 3.003 S13 60.9 0.574 0.064 0.8474

1440 minute winter S13 1410 19.966 0.794 20.2 1.1356 0.0000 SURCHARGED

1440 minute winter S13 1.007 Basin 1 26.6 0.447 0.167 2.3789

1440 minute winter Basin 1 1410 19.966 0.843 26.6 435.0121 0.0000 SURCHARGED

1440 minute winter Basin 1 1.008 S14 7.8 0.200 0.037 2.3735

1440 minute winter S14 1410 19.966 0.906 7.8 1.2958 0.0000 SURCHARGED

1440 minute winter S14 Hydro-Brake® S15 1.8

15 minute summer S15 12 20.190 1.239 183.8 1.4016 0.0000 SURCHARGED

15 minute summer S15 1.010 S16 -183.8 -0.884 -0.550 13.8421

15 minute summer S16 12 20.018 1.373 207.1 1.5524 0.0000 SURCHARGED

15 minute summer S16 1.011 S26 -207.0 -1.017 -0.603 5.5777

15 minute summer S17 11 21.384 0.234 75.1 0.2644 0.0000 OK

15 minute summer S17 4.000 S18 71.9 1.290 0.916 4.5389

15 minute summer S18 11 20.761 0.171 106.7 0.2448 0.0000 OK

15 minute summer S18 4.001 S20 106.7 0.848 0.317 5.8203

15 minute summer S19 10 21.606 0.156 74.6 0.2234 0.0000 OK

15 minute summer S19 5.000 S20 73.5 1.560 0.545 4.7559

15 minute summer S20 11 20.522 0.522 282.9 0.7463 0.0000 SURCHARGED

15 minute summer S20 4.002 S21 280.4 1.772 1.238 2.0189

15 minute summer S21 11 20.332 0.472 280.4 0.6756 0.0000 OK

15 minute summer S21 4.003 S22 279.8 1.370 0.817 4.0925

15 minute summer S22 12 20.253 0.493 309.6 0.7048 0.0000 OK

15 minute summer S22 4.004 S25 308.8 1.578 0.905 4.3398

15 minute summer S23 10 20.840 0.110 37.0 0.1578 0.0000 OK

15 minute summer S23 6.000 S24 36.4 1.167 0.134 2.4665

15 minute summer S24 10 20.325 0.125 105.2 0.1783 0.0000 OK

15 minute summer S24 6.001 S25 105.4 1.965 0.139 0.7428
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.95%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S25 12 20.116 0.461 429.5 0.6591 0.0000 OK

15 minute summer S25 4.005 S26 429.0 2.544 0.790 3.4775

15 minute summer S26 12 19.999 1.559 429.0 2.2314 0.0000 SURCHARGED

15 minute summer S26 1.012 S27 394.5 1.401 0.961 9.3525

15 minute summer S27 12 19.836 1.515 418.5 2.1677 0.0000 SURCHARGED

15 minute summer S27 1.013 S34 423.8 1.505 0.684 4.8981

15 minute summer S28 10 20.867 0.092 28.9 0.1318 0.0000 OK

15 minute summer S28 7.000 S29 28.7 0.570 0.095 1.3716

15 minute summer S29 11 20.787 0.237 70.8 0.3386 0.0000 OK

15 minute summer S29 7.001 S31 68.8 0.763 0.431 2.6376

15 minute summer S30 11 20.747 0.147 32.9 0.2103 0.0000 OK

15 minute summer S30 8.000 S31 31.9 0.647 0.120 1.2796

15 minute summer S31 11 20.748 0.269 100.6 0.3850 0.0000 OK

15 minute summer S31 7.002 S32 100.3 1.107 0.629 1.6900

15 minute summer S32 11 20.665 0.232 100.3 0.3315 0.0000 OK

15 minute summer S32 7.003 S33 99.9 1.590 0.626 1.1105

15 minute summer S33 11 20.538 0.148 127.6 0.2113 0.0000 OK

15 minute summer S33 7.004 S34 127.5 3.136 0.176 0.4195

15 minute summer S34 12 19.714 1.534 532.3 2.7112 0.0000 SURCHARGED

15 minute summer S34 1.014 S35 531.3 1.886 1.295 10.5533

15 minute summer S35 12 19.421 1.375 574.0 2.4298 0.0000 SURCHARGED

15 minute summer S35 1.015 S36 579.3 2.057 1.413 4.4939

15 minute summer S36 12 19.202 1.213 586.5 2.1440 0.0000 SURCHARGED

15 minute summer S36 1.016 S38 588.4 2.089 1.402 3.6869

15 minute summer S37 10 20.258 0.058 29.5 0.0828 0.0000 OK

15 minute summer S37 9.000 S38 29.4 2.562 0.033 0.1545

15 minute summer S38 12 18.998 1.058 637.9 1.8701 0.0000 SURCHARGED

15 minute summer S38 1.017 S39 640.4 2.274 1.550 1.2436

15 minute summer S39 12 18.832 0.908 640.4 1.6041 0.0000 SURCHARGED

15 minute summer S39 1.018 S40 642.1 2.280 1.569 8.4647

15 minute summer S40 12 18.471 0.654 642.1 1.1552 0.0000 SURCHARGED

15 minute summer S40 1.019 S41 646.8 2.783 1.573 4.0725

15 minute summer S41 12 18.073 0.323 686.8 0.5713 0.0000 OK

15 minute summer S41 1.020 S42 659.7 4.022 0.487 6.5428

30 minute summer S42 20 16.596 0.371 710.1 0.6563 0.0000 OK

30 minute summer S42 1.021 S44 726.9 4.439 0.508 3.0460

15 minute summer S43 10 16.339 0.089 42.2 0.1273 0.0000 OK

15 minute summer S43 10.000 S44 42.8 1.842 0.086 0.8341

1440 minute winter S44 1050 15.768 0.493 48.6 0.7057 0.0000 OK

1440 minute winter S44 1.022 Basin 3 48.1 1.234 0.045 13.4186

15 minute summer S45 10 19.253 0.153 54.3 0.2192 0.0000 OK

15 minute summer S45 11.000 S46 53.7 1.152 0.529 2.4072

15 minute summer S46 10 18.889 0.224 80.3 0.2531 0.0000 OK

15 minute summer S46 11.001 S47 79.1 1.503 0.778 0.6586

15 minute summer S47 11 18.605 0.195 79.1 0.2789 0.0000 OK

15 minute summer S47 11.002 S48 79.4 1.071 0.267 0.8384

15 minute summer S48 11 18.549 0.234 108.1 0.3344 0.0000 OK

15 minute summer S48 11.003 S49 108.6 1.272 0.369 0.9140

15 minute summer S49 11 18.470 0.244 137.8 0.3490 0.0000 OK

15 minute summer S49 11.004 S50 138.6 1.484 0.470 2.3232
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.95%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S50 11 18.289 0.270 144.7 0.3858 0.0000 OK

15 minute summer S50 11.005 S51 145.1 1.330 0.484 1.8199

15 minute summer S51 11 18.191 0.316 169.4 0.4516 0.0000 OK

15 minute summer S51 11.006 S52 169.6 1.432 0.699 3.0402

15 minute summer S52 11 18.044 0.314 169.6 0.4491 0.0000 OK

15 minute summer S52 11.007 S53 168.2 1.893 0.829 5.1903

15 minute summer S53 11 17.684 0.184 214.0 0.2633 0.0000 OK

15 minute summer S53 11.008 S54 212.0 1.892 0.361 6.3864

15 minute summer S54 11 16.218 0.698 252.3 1.2336 0.0000 SURCHARGED

15 minute summer S54 11.009 S55 252.7 1.170 0.894 1.9538

15 minute summer S55 11 16.159 0.670 293.8 0.7576 0.0000 SURCHARGED

15 minute summer S55 11.010 S56 292.0 1.352 1.049 3.7037

15 minute summer S56 11 16.046 0.614 292.0 0.6945 0.0000 SURCHARGED

15 minute summer S56 11.011 S62 291.6 1.350 1.048 2.0828

15 minute summer S57 10 18.588 0.088 38.7 0.1256 0.0000 OK

15 minute summer S57 12.000 S58 38.4 2.208 0.183 0.8338

15 minute summer S58 10 16.890 0.090 38.4 0.1283 0.0000 OK

15 minute summer S58 12.001 S59 38.0 2.281 0.167 0.2002

15 minute summer S59 10 16.298 0.148 60.0 0.2113 0.0000 OK

15 minute summer S59 12.002 S61 59.6 1.451 0.210 1.0656

15 minute summer S60 10 18.051 0.051 26.6 0.0736 0.0000 OK

15 minute summer S60 13.000 S61 26.5 1.224 0.028 0.5738

15 minute summer S61 10 16.078 0.128 92.5 0.1834 0.0000 OK

15 minute summer S61 12.003 S62 91.5 1.301 0.182 1.9335

240 minute winter S62 232 16.033 0.633 74.8 1.1191 0.0000 SURCHARGED

240 minute winter S62 11.012 S63 73.5 0.902 0.237 0.8933

240 minute winter S63 232 16.033 0.650 73.5 0.7354 0.0000 SURCHARGED

240 minute winter S63 11.013 Basin 2 72.4 1.379 0.237 4.5064

240 minute winter Basin 2 236 16.033 0.733 97.7 303.7852 0.0000 SURCHARGED

240 minute winter Basin 2 11.014 S64 49.7 0.531 0.138 1.9484

180 minute summer S64 176 16.038 0.788 58.7 1.3920 0.0000 SURCHARGED

180 minute summer S64 Hydro-Brake® S65 10.5

1440 minute winter S65 1050 15.769 0.612 8.6 0.6920 0.0000 SURCHARGED

1440 minute winter S65 11.016 S66 8.2 0.492 0.072 2.0587

1440 minute winter S66 1050 15.768 0.673 8.2 0.7617 0.0000 SURCHARGED

1440 minute winter S66 11.017 Basin 3 8.2 0.458 0.056 7.2250

15 minute summer S67 10 16.595 0.195 71.7 0.2206 0.0000 OK

15 minute summer S67 14.000 S68 71.0 0.939 0.311 1.5381

15 minute summer S68 10 16.537 0.239 110.9 0.2705 0.0000 OK

15 minute summer S68 14.001 S69 109.6 1.369 0.477 1.3099

15 minute summer S69 11 16.430 0.290 109.6 0.3275 0.0000 OK

15 minute summer S69 14.002 S71 108.1 0.827 0.425 4.4394

15 minute summer S70 10 16.918 0.118 46.8 0.1695 0.0000 OK

15 minute summer S70 15.000 S71 46.3 1.860 0.302 0.7224

15 minute summer S71 12 16.401 0.351 172.8 0.5026 0.0000 OK

15 minute summer S71 14.003 S72 167.8 1.223 0.650 3.9277

15 minute summer S72 12 16.385 0.478 188.8 0.6835 0.0000 OK

15 minute summer S72 14.004 S73 179.2 0.921 0.489 7.3935

15 minute summer S73 12 16.349 0.526 196.8 0.7525 0.0000 OK

15 minute summer S73 14.005 S75 187.7 0.811 0.511 4.3831
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.95%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S74 10 18.561 0.111 50.9 0.1590 0.0000 OK

15 minute summer S74 16.000 S75 50.1 2.160 0.279 1.1198

15 minute summer S75 12 16.335 0.559 252.5 0.7996 0.0000 OK

15 minute summer S75 14.006 S76 241.5 0.969 0.659 8.6326

15 minute summer S76 12 16.287 0.600 320.9 0.8581 0.0000 OK

15 minute summer S76 14.007 S78 301.1 1.221 0.827 5.8821

15 minute summer S77 10 19.568 0.068 30.6 0.0978 0.0000 OK

15 minute summer S77 17.000 S78 30.3 2.555 0.110 0.4695

15 minute summer S78 12 16.219 0.591 347.1 0.8462 0.0000 OK

15 minute summer S78 14.008 S89 343.6 1.332 0.783 8.7977

15 minute summer S89 12 16.110 0.610 361.8 0.8733 0.0000 SURCHARGED

15 minute summer S89 14.009 S90 367.5 1.353 0.829 10.1342

15 minute summer S79 10 20.288 0.218 132.3 0.3119 0.0000 OK

15 minute summer S79 18.000 S80 130.7 2.496 0.799 2.1179

15 minute summer S80 10 19.199 0.149 172.8 0.2139 0.0000 OK

15 minute summer S80 18.001 S90 171.8 3.893 0.218 1.6296

15 minute summer S90 11 15.984 0.634 518.9 0.9071 0.0000 SURCHARGED

15 minute summer S90 14.010 S86 512.8 1.899 1.182 8.4311

1440 minute winter S86 1050 15.768 0.698 32.5 1.2337 0.0000 OK

1440 minute winter S86 14.011 Basin 3 31.4 0.611 0.089 36.7112

15 minute summer S81 10 15.781 0.081 18.5 0.1165 0.0000 OK

15 minute summer S81 19.000 S82 18.3 0.598 0.074 0.5831

1440 minute winter S82 1050 15.768 0.178 2.3 0.2550 0.0000 OK

1440 minute winter S82 19.001 S83 2.3 0.336 0.011 2.3437

1440 minute winter S83 1050 15.768 0.303 4.7 0.4339 0.0000 OK

1440 minute winter S83 19.002 S84 4.7 0.491 0.024 4.1533

1440 minute winter S84 1050 15.768 0.418 4.7 0.5985 0.0000 OK

1440 minute winter S84 19.003 S85 4.4 0.498 0.023 2.2329

1440 minute winter S85 1050 15.768 0.468 4.4 0.8273 0.0000 SURCHARGED

1440 minute winter S85 19.004 S88 4.2 0.418 0.018 3.1090

1440 minute winter S88 1050 15.768 0.568 4.2 0.6426 0.0000 SURCHARGED

1440 minute winter S88 19.005 Basin 3 3.6 0.360 0.024 14.4434

1440 minute winter Basin 3 1050 15.768 0.768 90.2 2359.8020 0.0000 SURCHARGED

1440 minute winter Basin 3 1.023 S87 37.0 0.092 0.067 10.8723

1440 minute winter S87 1050 15.768 0.818 37.0 2.8331 0.0000 SURCHARGED

1440 minute winter S87 Hydro-Brake® Ouƞall 37.0 2027.0

15 minute summer Ouƞall 1 15.500 0.580 0.0 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.63%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S1 10 21.024 0.074 42.7 0.1066 0.0000 OK

15 minute summer S1 1.000 S2 42.5 1.603 0.061 1.9999

15 minute summer S2 11 20.802 0.902 42.5 1.2903 0.0000 SURCHARGED

15 minute summer S2 1.001 S3 56.0 0.619 0.204 2.1935

15 minute summer S3 11 20.799 0.999 123.3 1.4291 0.0000 SURCHARGED

15 minute summer S3 1.002 S4 112.9 1.108 0.504 4.9260

15 minute summer S4 11 20.753 1.103 127.4 1.5782 0.0000 SURCHARGED

15 minute summer S4 1.003 S5 134.3 1.120 0.607 3.3636

15 minute summer S5 11 20.684 1.134 134.3 1.6225 0.0000 SURCHARGED

15 minute summer S5 1.004 S7 139.3 1.035 0.599 3.0499

15 minute summer S6 11 20.865 1.115 127.4 1.5951 0.0000 SURCHARGED

15 minute summer S6 2.000 S7 120.2 1.707 0.957 0.8288

15 minute summer S7 11 20.648 1.198 255.7 1.7137 0.0000 SURCHARGED

15 minute summer S7 1.005 S8 259.7 1.639 0.602 1.5155

15 minute summer S8 11 20.531 1.251 363.4 1.7905 0.0000 SURCHARGED

15 minute summer S8 1.006 S13 363.7 2.295 1.923 4.9552

15 minute summer S9 10 20.949 0.149 59.5 0.2126 0.0000 OK

15 minute summer S9 3.000 S10 58.9 1.212 0.223 2.0033

15 minute summer S10 11 20.688 0.163 58.9 0.2340 0.0000 OK

15 minute summer S10 3.001 S11 58.4 1.104 0.205 0.4718

15 minute summer S11 11 20.624 0.168 68.0 0.2406 0.0000 OK

15 minute summer S11 3.002 S12 68.7 1.813 0.260 2.6897

1440 minute winter S12 1410 20.290 0.300 4.4 0.4294 0.0000 OK

1440 minute winter S12 3.003 S13 4.4 0.179 0.005 1.3018

1440 minute winter S13 1410 20.290 1.118 23.9 1.5999 0.0000 SURCHARGED

1440 minute winter S13 1.007 Basin 1 25.7 0.500 0.161 2.3789

1440 minute winter Basin 1 1410 20.290 1.167 26.2 675.1564 0.0000 SURCHARGED

1440 minute winter Basin 1 1.008 S14 7.8 0.198 0.037 2.3735

1440 minute winter S14 1410 20.290 1.230 7.8 1.7602 0.0000 SURCHARGED

1440 minute winter S14 Hydro-Brake® S15 2.0

15 minute summer S15 10 21.149 2.198 6.2 2.4864 0.0000 FLOOD RISK

15 minute summer S15 1.010 S16 87.9 0.450 0.263 13.8421

15 minute summer S16 13 20.928 2.283 301.3 2.5825 0.0000 SURCHARGED

15 minute summer S16 1.011 S26 -301.3 -1.411 -0.878 5.5777

15 minute summer S17 12 22.483 1.333 109.0 1.5071 0.0000 SURCHARGED

15 minute summer S17 4.000 S18 95.7 1.359 1.218 5.7385

15 minute summer S18 12 21.902 1.312 146.2 1.8769 0.0000 SURCHARGED

15 minute summer S18 4.001 S20 133.4 0.974 0.396 8.6307

15 minute summer S19 12 22.422 0.972 108.1 1.3909 0.0000 SURCHARGED

15 minute summer S19 5.000 S20 102.1 1.568 0.757 6.2325

15 minute summer S20 12 21.791 1.791 371.0 2.5630 0.0000 SURCHARGED

15 minute summer S20 4.002 S21 345.6 2.182 1.526 2.0872

15 minute summer S21 12 21.519 1.659 345.6 2.3733 0.0000 SURCHARGED

15 minute summer S21 4.003 S22 346.7 1.605 1.013 4.3111

15 minute summer S22 12 21.352 1.592 382.4 2.2786 0.0000 SURCHARGED

15 minute summer S22 4.004 S25 381.4 1.766 1.118 4.5589

30 minute summer S23 20 21.493 0.763 53.2 1.0923 0.0000 SURCHARGED

30 minute summer S23 6.000 S24 87.2 1.255 0.321 11.8845

30 minute summer S24 20 21.284 1.084 143.8 1.5505 0.0000 SURCHARGED

30 minute summer S24 6.001 S25 157.6 1.844 0.208 1.3710
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.63%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

30 minute summer S25 20 21.220 1.565 523.2 2.2390 0.0000 SURCHARGED

30 minute summer S25 4.005 S26 518.7 2.488 0.955 3.6043

15 minute summer S26 13 20.958 2.518 464.3 3.6038 0.0000 SURCHARGED

15 minute summer S26 1.012 S27 466.6 1.657 1.136 9.3525

15 minute summer S27 13 20.781 2.460 485.7 3.5207 0.0000 SURCHARGED

15 minute summer S27 1.013 S34 494.1 1.754 0.797 4.8981

15 minute summer S28 10 20.886 0.111 41.9 0.1587 0.0000 OK

15 minute summer S28 7.000 S29 41.6 0.609 0.137 1.8830

15 minute summer S29 11 20.863 0.313 102.8 0.4475 0.0000 OK

15 minute summer S29 7.001 S31 99.8 0.827 0.625 3.5436

15 minute summer S30 11 20.821 0.221 47.8 0.3166 0.0000 OK

15 minute summer S30 8.000 S31 46.6 0.711 0.175 1.8353

15 minute summer S31 11 20.820 0.341 146.2 0.4874 0.0000 OK

15 minute summer S31 7.002 S32 145.6 1.238 0.913 2.1884

15 minute summer S32 12 20.729 0.296 145.6 0.4233 0.0000 OK

15 minute summer S32 7.003 S33 146.1 1.804 0.915 1.7679

15 minute summer S33 13 20.645 0.255 186.1 0.3648 0.0000 OK

15 minute summer S33 7.004 S34 185.8 3.357 0.256 1.2929

15 minute summer S34 12 20.632 2.452 660.6 4.3330 0.0000 SURCHARGED

15 minute summer S34 1.014 S35 670.8 2.382 1.635 10.5533

15 minute summer S35 12 20.176 2.130 717.6 3.7634 0.0000 SURCHARGED

15 minute summer S35 1.015 S36 721.9 2.563 1.761 4.4939

15 minute summer S36 12 19.840 1.851 728.6 3.2710 0.0000 SURCHARGED

15 minute summer S36 1.016 S38 731.9 2.598 1.743 3.6869

15 minute summer S37 10 20.270 0.070 42.7 0.1001 0.0000 OK

15 minute summer S37 9.000 S38 42.5 2.842 0.047 1.0060

15 minute summer S38 12 19.526 1.586 798.8 2.8022 0.0000 SURCHARGED

15 minute summer S38 1.017 S39 798.1 2.834 1.932 1.2436

15 minute summer S39 12 19.262 1.338 798.1 2.3647 0.0000 SURCHARGED

15 minute summer S39 1.018 S40 797.8 2.833 1.949 8.4647

15 minute summer S40 12 18.655 0.838 797.8 1.4807 0.0000 SURCHARGED

15 minute summer S40 1.019 S41 797.0 3.081 1.939 4.3648

15 minute summer S41 12 18.127 0.376 855.1 0.6653 0.0000 OK

15 minute summer S41 1.020 S42 856.1 4.155 0.631 8.2211

15 minute summer S42 11 16.685 0.460 941.4 0.8137 0.0000 OK

15 minute summer S42 1.021 S44 943.1 4.483 0.659 3.9933

15 minute summer S43 10 16.355 0.105 61.2 0.1500 0.0000 OK

15 minute summer S43 10.000 S44 60.9 1.891 0.122 1.6341

1440 minute summer S44 1080 16.039 0.764 103.1 1.0930 0.0000 SURCHARGED

1440 minute summer S44 1.022 Basin 3 102.0 1.447 0.094 15.8096

15 minute summer S45 10 19.294 0.194 78.8 0.2779 0.0000 OK

15 minute summer S45 11.000 S46 77.9 1.226 0.768 3.0865

15 minute summer S46 10 19.030 0.365 116.5 0.4129 0.0000 SURCHARGED

15 minute summer S46 11.001 S47 114.4 1.632 1.126 0.8472

15 minute summer S47 11 18.668 0.258 114.4 0.3690 0.0000 OK

15 minute summer S47 11.002 S48 114.9 1.125 0.387 1.1838

15 minute summer S48 11 18.625 0.310 157.0 0.4433 0.0000 OK

15 minute summer S48 11.003 S49 157.3 1.320 0.534 1.2785

15 minute summer S49 11 18.551 0.325 199.8 0.4651 0.0000 OK

15 minute summer S49 11.004 S50 200.2 1.530 0.679 3.3746
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.63%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S50 11 18.419 0.400 209.1 0.5717 0.0000 OK

15 minute summer S50 11.005 S51 206.1 1.357 0.687 2.5658

15 minute summer S51 11 18.330 0.455 241.3 0.6511 0.0000 SURCHARGED

15 minute summer S51 11.006 S52 240.6 1.534 0.992 3.9961

15 minute summer S52 11 18.145 0.415 240.6 0.5939 0.0000 OK

15 minute summer S52 11.007 S53 238.6 2.012 1.176 6.9849

15 minute summer S53 12 17.745 0.245 303.1 0.3511 0.0000 OK

15 minute summer S53 11.008 S54 298.3 2.139 0.509 7.1842

15 minute summer S54 12 16.650 1.130 355.3 1.9961 0.0000 SURCHARGED

15 minute summer S54 11.009 S55 350.0 1.621 1.238 1.9538

15 minute summer S55 12 16.536 1.047 411.5 1.1846 0.0000 SURCHARGED

15 minute summer S55 11.010 S56 409.6 1.896 1.471 3.7037

360 minute winter S56 432 16.460 1.028 60.6 1.1631 0.0000 SURCHARGED

360 minute winter S56 11.011 S62 60.4 0.624 0.217 2.0828

15 minute summer S57 10 18.607 0.107 56.2 0.1529 0.0000 OK

15 minute summer S57 12.000 S58 55.8 2.417 0.266 1.1067

15 minute summer S58 10 16.911 0.111 55.8 0.1589 0.0000 OK

15 minute summer S58 12.001 S59 55.2 2.502 0.243 0.2655

360 minute winter S59 352 16.389 0.239 12.4 0.3420 0.0000 OK

360 minute winter S59 12.002 S61 15.5 0.934 0.055 3.1435

15 minute summer S60 10 18.061 0.061 38.6 0.0878 0.0000 OK

15 minute summer S60 13.000 S61 38.5 1.324 0.041 1.1236

360 minute winter S61 352 16.389 0.439 19.2 0.6282 0.0000 OK

360 minute winter S61 12.003 S62 39.4 1.033 0.078 3.1231

240 minute winter S62 272 16.451 1.051 109.4 1.8574 0.0000 SURCHARGED

240 minute winter S62 11.012 S63 108.6 0.897 0.350 0.8933

360 minute summer S63 448 16.583 1.200 121.3 1.3573 0.0000 SURCHARGED

360 minute summer S63 11.013 Basin 2 121.0 1.391 0.397 4.5064

360 minute winter Basin 2 352 16.389 1.089 85.6 498.3468 0.0000 SURCHARGED

360 minute winter Basin 2 11.014 S64 50.0 0.578 0.139 1.9484

360 minute summer S64 328 16.392 1.142 51.1 2.0183 0.0000 SURCHARGED

360 minute summer S64 Hydro-Brake® S65 10.5

1440 minute summer S65 1080 16.040 0.883 10.4 0.9986 0.0000 SURCHARGED

1440 minute summer S65 11.016 S66 10.4 0.511 0.090 2.0587

1440 minute summer S66 1110 16.039 0.944 10.4 1.0680 0.0000 SURCHARGED

1440 minute summer S66 11.017 Basin 3 10.3 0.499 0.071 7.2250

15 minute summer S67 12 17.534 1.134 103.9 1.2828 0.0000 SURCHARGED

15 minute summer S67 14.000 S68 101.8 0.986 0.446 3.2186

15 minute summer S68 12 17.514 1.216 159.6 1.3755 0.0000 FLOOD RISK

15 minute summer S68 14.001 S69 144.2 1.434 0.628 2.5928

15 minute summer S69 12 17.471 1.331 167.1 1.5055 0.0000 SURCHARGED

15 minute summer S69 14.002 S71 152.3 0.854 0.598 6.9811

15 minute summer S70 11 17.602 0.802 67.9 1.1479 0.0000 SURCHARGED

15 minute summer S70 15.000 S71 66.2 1.851 0.432 1.9468

15 minute summer S71 12 17.443 1.393 223.5 1.9935 0.0000 SURCHARGED

15 minute summer S71 14.003 S72 225.8 1.245 0.874 5.1230

15 minute summer S72 12 17.368 1.461 251.0 2.0905 0.0000 SURCHARGED

15 minute summer S72 14.004 S73 257.2 0.914 0.702 8.2912

15 minute summer S73 12 17.303 1.480 278.3 2.1174 0.0000 SURCHARGED

15 minute summer S73 14.005 S75 282.0 1.001 0.768 4.6142
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.63%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S74 10 18.587 0.137 73.8 0.1967 0.0000 OK

15 minute summer S74 16.000 S75 72.8 2.377 0.406 1.4781

15 minute summer S75 12 17.247 1.471 362.9 2.1049 0.0000 SURCHARGED

15 minute summer S75 14.006 S76 366.1 1.300 0.999 8.7658

15 minute summer S76 12 17.115 1.428 461.2 2.0439 0.0000 SURCHARGED

15 minute summer S76 14.007 S78 464.5 1.649 1.276 5.8930

15 minute summer S77 10 19.583 0.083 44.4 0.1186 0.0000 OK

15 minute summer S77 17.000 S78 44.0 2.835 0.160 0.6147

15 minute summer S78 12 16.953 1.325 520.8 1.8963 0.0000 SURCHARGED

15 minute summer S78 14.008 S89 524.4 1.862 1.194 8.8106

15 minute summer S89 12 16.687 1.187 550.8 1.6992 0.0000 SURCHARGED

15 minute summer S89 14.009 S90 554.2 1.968 1.250 10.1342

15 minute summer S79 10 20.833 0.763 191.8 1.0924 0.0000 SURCHARGED

15 minute summer S79 18.000 S80 188.5 2.677 1.153 2.8198

15 minute summer S80 10 19.234 0.184 249.7 0.2638 0.0000 OK

15 minute summer S80 18.001 S90 248.1 4.275 0.315 2.1459

15 minute summer S90 12 16.358 1.008 768.0 1.4417 0.0000 SURCHARGED

15 minute summer S90 14.010 S86 769.9 2.734 1.775 8.9895

1440 minute summer S86 1110 16.039 0.969 68.4 1.7119 0.0000 SURCHARGED

1440 minute summer S86 14.011 Basin 3 67.4 0.727 0.192 37.2663

1440 minute summer S81 1110 16.039 0.339 1.9 0.4848 0.0000 OK

1440 minute summer S81 19.000 S82 1.9 0.292 0.008 2.6446

1440 minute summer S82 1110 16.039 0.449 5.0 0.6422 0.0000 OK

1440 minute summer S82 19.001 S83 4.5 0.376 0.020 4.3159

1440 minute summer S83 1110 16.039 0.574 9.8 0.8211 0.0000 SURCHARGED

1440 minute summer S83 19.002 S84 9.1 0.518 0.047 4.9260

1440 minute summer S84 1110 16.039 0.689 9.1 0.9857 0.0000 SURCHARGED

1440 minute summer S84 19.003 S85 8.7 0.476 0.046 2.2678

1440 minute summer S85 1110 16.039 0.739 8.7 1.3054 0.0000 SURCHARGED

1440 minute summer S85 19.004 S88 8.5 0.379 0.037 3.1090

1440 minute summer S88 1110 16.039 0.839 8.5 0.9487 0.0000 SURCHARGED

1440 minute summer S88 19.005 Basin 3 8.4 0.462 0.056 14.4434

1440 minute summer Basin 3 1110 16.039 1.039 187.7 3294.9600 0.0000 SURCHARGED

1440 minute summer Basin 3 1.023 S87 38.7 0.095 0.070 10.8723

1440 minute summer S87 1110 16.038 1.088 38.7 3.7703 0.0000 SURCHARGED

1440 minute summer S87 Hydro-Brake® Ouƞall 38.7 3595.0

15 minute summer Ouƞall 1 15.500 0.580 0.0 0.0000 0.0000 OK


