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Maltby Land Surveys Ltd. 

1. WRITTEN REPORT 
 
To: , Orchard House, Endeavour Park, London Road, 

Addington, West Malling, Kent, ME19 5SH 
 
From:   Maltby Land Surveys Limited 
 
Our Reference:  17_322 
 
Survey Site: East Stour and Tributaries 
 
Date of Survey:  January-March 2018 
 

A) Objectives 
 
Further to your instruction, a river channel survey was carried out on the above watercourse in accordance 
with your survey specification. 
 
 
Survey Extents 
 
East Stour River (ESTO01) – TQ 0160 4286 Open Channel, Confluence with Great Stour to TQ 1316 
3824 Culvert Exit, B2068. 
East Stour River Tributary (ESTO02) – TQ 0235 4001 Open Channel, Confluence with ESTO01 to TQ 
0298 3966 Open Channel, Confluence with ESTO01. 
East Stour River Tributary (ESTO03) – TQ 0340 3938 Open Channel, Confluence with ESTO01 to TQ 
0388 3883 Mill Face, Confluence with ESTO01. 
East Stour River Tributary (ESTO04) – TQ 0379 3923 Open Channel, Confluence with ESTO01 to TQ 
0432 3897 Sluice, Confluence with ESTO01. 
East Stour River Tributary (ESTO05) – TQ 0492 3909 Open Channel, Confluence with ESTO01 to TQ 
0496 3909 Culvert Entrance, Confluence with ESTO01. 
East Stour River Tributary (ESTO05) – TQ 0492 3909 Open Channel, Confluence with ESTO01 to TQ 
0496 3909 Culvert Entrance, Confluence with ESTO01. 
East Stour River Tributary (ESTO06) – TQ 0620 3806 Open Channel, Confluence with ESTO01 to TQ 
0643 3811 Open Channel, Confluence with ESTO01. 
East Stour River Tributary (ESTO07) – TQ 0616 3804 Open Channel, Confluence with ESTO01 to TQ 
0671 3814 Weir, Confluence with ESTO01. 
East Stour River Tributary (ESTO08) – TQ 0471 3898 Open Channel, Confluence with ESTO01 to TQ 
0475 3902 Culvert Entrance, Confluence with ESTO01. 
Rail Culvert (ESTO09) – TQ 1116 3762 Culvert Entrance to TQ 1115 3756 Open Channel. 
East Stour River Tributary (ESTO10) – TQ 0616 3804 Open Channel, Confluence with ESTO01 to TQ 
0639 3810 Footbridge, Confluence with ESTO06. 
Avocet Way Flood Relief Culvert (AFRC01-AFRC07) - Avocet Way  
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4) Specified Requirements 

The services include, but are not limited to, the provision of the items specified in 
Section 2. 
 
Project Management 

Day to day management of project delivery shall be the responsibility of the Consultant.  
 
In managing the services the Consultant shall undertake the following: 
 

1. Maintain weekly contact with the Employer’s Project Manager such that the 
Employer is fully informed of progress and issues. 

 

Product Delivery 

In delivering the services the Consultant shall: 
 

1. Ensure all deliverables and products show evidence of a quality control 
system. General quality tolerances should consist of: 

a) All first draft deliverables shall be free from significant error and be 
consistent with other documents, avoiding repetition. 

b) All first draft products shall tell a logical story with a clear audit trail of 
consultation and decision making processes, supported by robust 
evidence, which can be easily transferred and interpreted by future 
users. 

c) All first draft deliverables shall be grammatically correct and clearly 
presented, with consistent formatting. 

d) All first draft deliverables shall satisfy the relevant latest guidance and 
legislative requirements.  

e) All first draft deliverables shall conform to the latest and necessary 
guidance and meet the template requirements, unless otherwise agreed 
with the Employer in advance of submission. 

f) Products shall be suitable for the audience and written using ‘plain 
English’. 

2. Ensure all drawings are produced at the scale described below in Section 
2.4.  

 

Previous Studies and Data Sources 

 
The Consultant shall obtain Ordnance Survey mapping data and other relevant data 
products from the Partner Data Portal website and comply with the licensing of that site. 
 
Survey  

 
The Consultant shall: 
 

1. Obtain all consents and approvals required for the survey to be undertaken. 
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2. When on site, carry with them at all times the letter of introduction, or similar, 
supplied by the Employer. 

3. Deliver the survey as described in this Scope. 
4. Ensure the Employer’s estates lead is given 4 weeks advance notice of any land 

entry required. 
5. Provide final outputs of the survey to the Employer in a digital format.  
6. Ensure that all survey results including the survey report are to be delivered as a 

zipped file email attachment if the zipped file is smaller than 10Mb or via 
DEFRA Sharefile (link supplied by Employer upon request). 

 
   
General Requirements applicable to all surveys, (Section I of Specifications) 
 
The following is to be copied and pasted into the survey report as a record of the survey 
requirement. 
 
The Consultant shall: 
 

Submit all documents with the EA job number in the file name. 
 

Name drawing files A-XXXXXX-BB.dwg where A may be: 
 

Letter Meaning 
L Long section 
X Cross sections 
T Topographic 

map 
H Hydrographic 

chart 
 

BB is a sequential sheet number – 01, 02 etc. 
 
And where XXXXXX is the job number - J01058 

 
Submit weekly progress reports to EA Project Manager by email / telephone. 

 
2.4.1 Survey Control (Section II of specifications) 
 
The Consultant shall: 
 
Take GNSS observations at existing stations shown on the contract map to E6 standard.  
 
Establish permanent survey control stations in the approximate locations shown on 
C00322_Sheet1 to C00322_sheet5.pdf. When it is not possible to take GNSS 
observations at a permanent station, the surveyor shall establish a temporary station for 
the GNSS observations and a permanent E5 station on a suitable stable structure. He 
shall level from the GNSS station to the E5 station to determine the height. 

 
GNSS observations shall be to E6 standard 
 
Number EACS using the numbering system in Paragraph 3.2.5 of the National Technical 
Survey Specification. 
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Provide EACS description cards as .doc format files. 

2.4.3 Channel Surveys (Section IV of specifications) 

The Consultant shall: 

Allow within their pricing for one day walkover of the site with the EA project manager 
/ consultant. 

Use the channel centreline as shown on the contract map. 

Supply channel survey data in ISIS, formats. Tenderers to state in the methodology if 
they will be supplying structure data automatically from survey data in ISIS 
format. 

Supply data in EACSD V3.2 format and include CES1 and CES2 data. EACSD shall be 
passed through the Environment Agency’s on-line validator program (www.eacsd.co.uk) 
and the validation certificate presented in the survey report. 

Survey open channel and structure cross sections in approximate locations indicated on 
the contract mapping. 

Survey channel hard bed levels. Separate ISIS digital data files are to be provided for 
hard and for soft bed data. 

Extend cross sections 5m beyond the river bank into the flood plain. 

Number cross-sections in the format AAAABBCCCCC where AAAA is an 
alphanumeric watercourse identifier, BB  is braid or side channel number and CCCCC is 
the cross-section chainage. These are marked on the contract mapping. Chainage for the 
East Stour is as shown on the contract mapping. For the side channels, chainage shall be 
0+000 at the downstream confluence and increase upstream. 

Present cross-sections at 1:100 natural scale, longitudinal sections at 1:2500 horizontal 
and 1:100 vertical scale or as agreed with the EA project manager. 

Survey weirs and drop structures if their head of water is 0.2m or greater. 

Survey a structure section for all pipes crossing the water course which have a diameter 
greater than 0.35m. 

Survey and show on the long profile outfalls entering the watercourse of 350mm 
diameter or greater (re: para 9.3.5). 

Produce gaugeboard description cards using template gaugeboard_blank.doc. 
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Survey surveyed in accordance with Clause 9.5 of the specification river banks which 
are raised above the floodplain.  
 
 
 B) Survey Control 
 
Control for the survey was derived using Global Navigation Satellite Systems (GNSS) utilising Leica 
‘SmartNet’, a Network Real Time Kinematic (RTK) survey method.  
Two new Environment Agency Grade Control Stations (EACS) E50733004 & E50733005 were surveyed 
to E5 grade specification. Seventeen various previously installed EACS have been surveyed to various EA 
grades, for values relating to checks please see J01058 – EACS Checks.xls and table B.2 for OSTN15 
Check Values.  SmartNet was used to install control throughout the survey catchment where necessary, 
installing a minimum of two reference pegs for each set up.  All supplied data is to the OSTN15. 
GNSS techniques were deployed in accordance with the EA specification. Observations have been taken 
using Leica GS08+ receivers utilising the OSGM15 geoid model and OSTN15 transformation model to 
obtain OSGB36 co-ordinates. The data is imported into Leica Geo Office so a Mean Co-ordinates and 
Difference report can be created. The weighted average coordinates from the field are then used to derive 
the height of newly installed EACS with best fit levelling. See folder ‘13. Survey Control’ for processing 
data.  
 
 
 
Table B.1 –Details of New EACS. 
 

EACS Easting (NGm) Northing (NGm) Hgt (NGm) 

E50733004 605042 139000 43.712 

E50733005 610656 137517 60.587 

 
Table B.2 –OSTN15 Values of existing EACS. 
 
 

OSTN15 Values 
Comments 

Station Easting Northing Hgt 

E20730012 601035.741 141073.248 35.975   

E20730401 601495.721 142538.993 35.267   

E20730403 602222.987 140275.473 38.489   

E20731536     51.806 Levelled only (No Position from Historic Data (OSTN02) 

E50730013 601326.653 142026.358 38.489  Position Value Derived from 2 x 3min observation 

E50730020 601592.794 140613.787 36.314 Position Derived from Section Resection 

E50730021     36.337 Levelled only (No Position from Historic Data (OSTN02) 

E50730500     38.486 Levelled only (No Position from Historic Data (OSTN02) 

E50730503 603435.819 139359.525 40.259  Position Value Derived from 2 x 3min observation 

E50731495 601526.000 140706.000 37.864 Levelled only (Position from Historic Data (OSTN02) 

E50731496 601288.000 141992.000 37.732 Levelled only (Position from Historic Data (OSTN02) 

E50731537 606676.066 137917.409 47.711  Position Value Derived from 2 x 3min observation 

E50731538 606712.362 138424.528 63.022  Position Value Derived from 2 x 3min observation 

E50731571 606662.807 138137.856 50.976 Levelled only (Position from Historic Data (OSTN02) 

E60731483 601512.490 140701.055 35.916   

E60731484 601332.236 142006.215 37.463   
E60731539 606717.365 138286.468 52.251   
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C) Topography 

 
The topography has been surveyed using a Leica TS06 Total Station in accordance with the specification. 
 

D) Digital Data 

 
For list of data provided please see section 4. Deliverables 
 
All data supplied has been run through the latest edition of AVG Anti – Virus software and is, to the best 
of our knowledge, virus – free. 
 

E) General Comments  

 
 
As per the contract mapping, reaches ESTO01 to ESTO07 have been completed.  Addition reaches 
ESTO08 to ESTO10 have been created where single sections have been requested. 
As previously stated, requested reach ESTO05 located at Hanover Mill has been surveyed as ESTO01 
with the ESTO05 now going through the Mill House. See relevant long section drawings. 
 
  
Numerous additional Structures surveyed to specification 
 
Flood Modeller data which contains structure information is still being completed and will be delivered in 
due course. 
 
East Stour River (ESTO01) 
 
Requested Crest levels at TQ 0152 4224 have been surveyed and added to drawing L-J01058-01, with 
XYZ data (EMB01) supplied. 
 
Due to access (Network Rail) historic data has been utilised on section ESTO01_01022, the main opening 
was surveyed with non-contact survey methods with the historic data referenced to these levels 
 
Requested wall levels at TQ 0125 4164 have been surveyed and added to drawing L-J01058-01, with 
XYZ data (TOW01) supplied. 
 
A ponding area was located at TQ 0323 3941, additional data has been surveyed to show area, see 
drawing L-J01058-03 and accompanying XYZ data (EMB02). 
 
Unable to survey full extent of culvert exit at location TQ 1097 3761, this is due to culvert being located 
on network Rail land, non-contact survey methods have been utilised to collect data on structure with an 
open channel surveyed at the network rail boundary. 
 
Unable to survey culvert entrance at location TQ 1144 3752, this is due to culvert being located on 
Network Rail land, non-contact survey methods have been utilised to collect long section structure data. 
 
Unable to survey culvert entrance at TQ 1318 3826, this was due to dense foliage.  MLS have surveyed 
the culvert exit (ESTO01_20131). 
 
 
 
East Stour River Tributary (ESTO02)) 
 
Additional Access Bridge section ESTO02_0999 has been surveyed, no opening was found, and it appears 
the bridge is made up of earth which has been dropped in the channel to create an access point between 
ESTO01 and ESTO02. 
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East Stour River Tributary (ESTO03) 
 
The water source is from the pipe on the left bank downstream of section ESTO03_0788.  We were unable 
to survey the dimensions of Swanton Mill, due to confined space. 
 
 
East Stour River Tributary (ESTO04) 
 
Surveyed passed with-out incident. 
 
East Stour River Tributary (ESTO05) 
 
Reach has been surveyed through Hanover Mill. 
 
East Stour River Tributary (ESTO06) 
 
Surveyed passed with-out incident. 
 
East Stour River Tributary (ESTO07) 
 
Water levels were high during the survey.  Due to this a large amount of debris were present on 
the trash screen on section ESTO07_0741.  A silt trap and overflow structure were located 
between section ESTO07_0741 and ESTO07_0750, this is shown on long section and 
ESTO07_0750 Through Section.  
 
East Stour River Tributary (ESTO08) 
 
Additional reach surveyed to show full channel. 
 
Rail Culvert (ESTO09) 
 
Surveyed passed with-out incident. 
 
East Stour River Tributary (ESTO10) 
 
Surveyed passed with-out incident. 
 
Avocet Way Flood Relief Culvert (AFRC01-AFRC07) 
 
All data has been supplied in a separate folder 11. Flood Relief Culverts. 
 
 
 
 
 

3 .EQUIPMENT LIST 

 
 Leica GS08+ Series Dual Frequency Geodetic, RTK Receiver (x2) 

Serial numbers:  2884265,2884490 
 

 Leica TS06 Total Station, serial number: 1391964,1392085  
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4. DELIVERABLES 

 
  Format File Contents 
1. ESTO01 1. Cross Sections 

 
 
2. Long Section & 
Location Plan 
 
3. Flood Modeller 
 
 
4. XYZ 
 
 
 
5. EACSD 
 
 
 
6. Gauge Board 
 
 
7. Photos 
 

AutoCAD 
 
 
AutoCAD 
 
 
.dat 
 
 
Excel 
 
 
 
Various 
 
 
 
Word 
 
 
JPEG 
Excel 

X-J01058-01-30.dwg 
X-J01058-01-30.pdf 
 
L-J01058-01-09.dwg 
L-J01058-01-09.pdf 
 
J01058 - ESTO01_FMod_Hard.dat 
J01058 - ESTO01_FMod_Soft.dat 
 
J01058 - ESTO01_XYZ_HardBed.xls 
J01058 - ESTO01_XYZ_SoftBed.xls 
J01058 - Additional XYZ Data.xls 
 
J01058 - ESTO01_EACSD.txt       
J01058 - 
ESTO01_EACSD_Validator.pdf 
 
Various 
 
 
Various 

Cross Section Drawings  
 
 
Long Section & 
Location plan 
 
Flood Modeller 
 
 
XYZ Data 
 
 
EACSD & Validator 
 
 
 
 
Gauge Board 
Description Sheet 
 
Photos & Photo 
Schedule 

1. ESTO02 1. Cross Sections 
 
 
2. Long Section & 
Location Plan 
 
3. Flood Modeller 
 
 
4. XYZ 
 
 
5. EACSD 
 
 
 
6. Photos 
 

AutoCAD 
 
 
AutoCAD 
 
 
.dat 
 
 
Excel 
 
 
Various 
 
 
 
JPEG 
Excel 

X-J01058-31-32.dwg 
X-J01058-31-32.pdf 
 
L-J01058-10.dwg 
L-J01058-10.pdf 
 
J01058 - ESTO02_FMod_Hard.dat 
J01058 - ESTO02_FMod_Soft.dat 
 
J01058 - ESTO02_XYZ_HardBed.xls 
J01058 - ESTO02_XYZ_SoftBed.xls 
 
J01058 – EST002_EACSD.TXT 
J01058 – 
EST002_EACSD_Validator.pdf 
 
Various 

Cross Section Drawings  
 
 
Long Section & 
Location plan 
 
Flood Modeller 
 
 
XYZ Data 
 
 
EACSD & Validator 
 
 
 
Photos & Photo 
Schedule 
 

3. EST003 1. Cross Sections 
 
 
2. Long Section & 
Location Plan 
 
3. Flood Modeller 
 
 
 
4. XYZ 
 
 
 

AutoCAD 
 
 
AutoCAD 
 
 
.dat 
 
 
 
Excel 
 
 
 

X-J01058-33.dwg 
X-J01058-33.pdf 
 
L-J01058-11.dwg 
L-J01058-11.pdf 
 
J01058 - ESTO03_FMod_Hard.dat 
J01058 - ESTO03_FMod_Soft.dat 
 
 
J01058 - ESTO03_XYZ_HardBed.xls 
J01058 - ESTO03_XYZ_SoftBed.xls 
 
 

Cross Section Drawings  
 
 
Long Section & 
Location plan 
 
Flood Modeller 
 
 
 
XYZ Data 
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5. EACSD 
 
 
 
6. Photos 
 

Various 
 
 
 
JPEG 
Excel 

J01058 – EST003_EACSD.TXT 
J01058 – 
EST003_EACSD_Validator.pdf 
 
Various 

EACSD & Validator 
 
 
 
Photos & Photo 
Schedule 
 

4. ESTO04 1. Cross Sections 
 
 
2. Long Section & 
Location Plan 
 
3. Flood Modeller 
 
 
4. XYZ 
 
 
5. EACSD 
 
 
 
6. Photos 
 

AutoCAD 
 
 
AutoCAD 
 
 
.dat 
 
 
Excel 
 
 
Various 
 
 
 
JPEG 
Excel 

X-J01058-34.dwg 
X-J01058-34.pdf 
 
L-J01058-12.dwg 
L-J01058-12.pdf 
 
J01058 - ESTO04_FMod_Hard.dat 
J01058 - ESTO04_FMod_Soft.dat 
 
J01058 - ESTO04_XYZ_HardBed.xls 
J01058 - ESTO04_XYZ_SoftBed.xls 
 
J01058 – EST004_EACSD.TXT 
J01058 – 
EST004_EACSD_Validator.pdf 
 
Various 

Cross Section Drawings  
 
 
Long Section & 
Location plan 
 
Flood Modeller 
 
 
XYZ Data 
 
 
EACSD & Validator 
 
 
 
Photos & Photo 
Schedule 
 

5. ESTO05 1. Cross Sections, Long 
Section & Location 
Plan 
 
2. Flood Modeller 
 
 
3. XYZ 
 
 
4. EACSD 
 
 
5. Photos 
 

AutoCAD 
 
 
 
.dat 
 
 
Excel 
 
 
Various 
 
 
JPEG 
Excel 

X-J01058-35.dwg 
X-J01058-35.pdf 
 
 
J01058 - ESTO05_FMod_Hard.dat 
J01058 - ESTO05_FMod_Soft.dat 
 
J01058 - ESTO05_XYZ_HardBed.xls 
J01058 - ESTO05_XYZ_SoftBed.xls 
 
J01058 – EST005_EACSD.TXT 
J01058 – 
EST005_EACSD_Validator.pdf 
 
Various 

Cross Section, Long 
Section & Location 
plan 
 
Flood Modeller 
 
 
XYZ Data 
 
 
EACSD & Validator 
 
 
Photos & Photo 
Schedule 
 

6. ESTO06 1. Cross Sections 
 
 
2. Long Section & 
Location Plan 
 
3. Flood Modeller 
 
 
4. XYZ 
 
 
 
5. EACSD 
 
 

AutoCAD 
 
 
AutoCAD 
 
 
.dat 
 
 
Excel 
 
 
 
Various 
 
 

X-J01058-36.dwg 
X-J01058-36.pdf 
 
L-J01058-13.dwg 
L-J01058-13.pdf 
 
J01058 - ESTO06_FMod_Hard.dat 
J01058 - ESTO06_FMod_Soft.dat 
 
J01058 - ESTO06_XYZ_HardBed.xls 
J01058 - ESTO06_XYZ_SoftBed.xls 
 
 
J01058 – EST006_EACSD.TXT 
J01058 – 
EST006_EACSD_Validator.pdf 

Cross Section Drawings  
 
 
Long Section & 
Location plan 
 
Flood Modeller 
 
 
XYZ Data 
 
 
 
EACSD & Validator 
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6. Photos 
 

 
JPEG 
Excel 

 
Various 

 
Photos & Photo 
Schedule 
 

7. ESTO07 1. Cross Sections 
 
 
2. Long Section & 
Location Plan 
 
3. Flood Modeller 
 
4. XYZ 
 
5. EACSD 
 
 
 
6. Gauge Board 
 
 
7. Photos 
 

AutoCAD 
 
 
AutoCAD 
 
 
.dat 
 
Excel 
 
Various 
 
 
 
Word 
 
 
JPEG 
Excel 

X-J01058-37-38.dwg 
X-J01058-37-38.pdf 
 
L-J01058-14.dwg 
L-J01058-14.pdf 
 
J01058 - ESTO07_FMod.dat 
 
J01058 - ESTO07_XYZ.xls 
 
J01058 - ESTO07_EACSD.txt       
J01058 - 
ESTO07_EACSD_Validator.pdf 
 
Various 
 
 
Various 

Cross Section Drawings  
 
 
Long Section & 
Location plan 
 
Flood Modeller 
 
XYZ Data 
 
EACSD & Validator 
 
 
 
Gauge Board 
Description Sheet 
 
Photos & Photo 
Schedule 
 

8. ESTO08 1. Cross Sections 
 
 
2. Long Section & 
Location Plan 
 
3. Flood Modeller 
 
4. XYZ 
 
 
5. EACSD 
 
 
6. Photos 
 

AutoCAD 
 
 
AutoCAD 
 
 
.dat 
 
Excel 
 
 
Various 
 
 
JPEG 
Excel 

X-J01058-39.dwg 
X-J01058-39.pdf 
 
L-J01058-15.dwg 
L-J01058-15.pdf 
 
J01058 - ESTO08_FMod.dat 
 
J01058 - ESTO08_XYZ.xls 
 
J01058 – EST008_EACSD.TXT 
J01058 – 
EST008_EACSD_Validator.pdf 
 
Various 

Cross Section Drawings  
 
 
Long Section & 
Location plan 
 
Flood Modeller 
 
 
XYZ Data 
 
 
EACSD & Validator 
 
Photos & Photo 
Schedule 
 

9. ESTO09 1. Cross Sections, Long 
Section & Location 
Plan 
 
2. Flood Modeller 
 
3. XYZ 
 
 
4. EACSD 
 
 
 
5. Photos 
 

AutoCAD 
 
 
 
.dat 
 
Excel 
 
 
Various 
 
 
 
JPEG 
Excel 

X-J01058-40.dwg 
X-J01058-40.pdf 
 
 
J01058 - ESTO09_FMod.dat 
 
J01058 - ESTO09_XYZ.xls 
 
J01058 – EST009_EACSD.TXT 
J01058 – 
EST009_EACSD_Validator.pdf 
 
 
Various 

Cross Section, Long 
Section & Location 
plan 
 
Flood Modeller 
 
XYZ Data 
 
 
EACSD & Validator 
 
 
 
Photos & Photo 
Schedule 
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10. 
ESTO10 

1. Cross Sections, Long 
Section & Location 
Plan 
 
2. Flood Modeller 
 
 
3. XYZ 
 
 
4. EACSD 
 
 
 
5. Photos 
 

AutoCAD 
 
 
 
.dat 
 
 
Excel 
 
 
Various 
 
 
 
JPEG 
Excel 

X-J01058-41.dwg 
X-J01058-41.pdf 
 
 
J01058 – ESTO10_FMod_Hard.dat 
J01058 – ESTO10_FMod_Hard.dat 
 
J01058 – ESTO10_XYZ_HardBed.xls 
J01058 – ESTO10_XYZ_SoftBed.xls 
 
J01058 – EST010_EACSD.TXT 
J01058 – 
EST010_EACSD_Validator.pdf 
 
Various 

Cross Section, Long 
Section & Location 
plan 
 
Flood Modeller 
 
 
XYZ Data 
 
 
EACSD & Validator 
 
 
 
Photos & Photo 
Schedule 
 

11. Flood 
Relief 
Culverts 

1. Cross Sections 
 
2. Location Plan 
 
 
3. Flood Modeller 
 
4. XYZ 
 
5. Photos 
 
6.EACSD 
 

AutoCAD 
 
AutoCAD 
 
 
.dat 
 
Excel 
 
JPEG 
Excel 
Various 
 

X-J01058-42-43.dwg 
X-J01058-42-43.pdf 
L-J01058-16.dwg 
L-J01058-16.pdf 
 
AFRC01-07_Mod.dat 
 
J01058_AFRC_XYZ 
 
Various 
 
J01058 – AFRC01-07_EACSD.TXT 
J01058 – AFRC01-
07_EACSD_Validator.pdf 
 

Cross Section Drawings 
 
Location Plan  
 
 
Flood Modeller 
 
XYZ Data 
 
Photos & Photo 
Schedule 
EACSD & Validator 
 
 

12. Survey 
Control 

1. Level Runs &  
Adjustments  
 
 
 
 
 
2.Description Sheets 
 
 
3.Temporary E6 Photos 
 
4. GNSS Report 
 

Excel 
 
 
 
 
 
 
Word 
 
 
.JPG 
 
Word 
 

J01058 – Permanent Control 
Schedule.xls 
J01058 - Level Run.xls 
J01058 - EACS Adjustments.xls 
J01058 - Temporary Control 
Schedule.xls 
J01058 - EACS Checks.xls 
Various 
 
 
Various 
 
J01058 – GNSS Report (Existing).docx 
J01058 – GNSS Report (New).docx 

E6 Control Data 
 
 
 
 
 
 
Description Sheets 
 
 
Photos 
 
GNSS Report 

13. Report  Word J01058 East Stour Survey Report.doc Written Survey Report 
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5.     Self Certification Forms 

 
 

ENVIRONMENT AGENCY ISSUE 03/03.2 
 

SELF CERTIFICATION CHANNEL SURVEY CHECK LIST 
 

 
Job 
number 

J01058 Company Maltby Land Surveys 

Task East Stour 

Surveyor JB-RC Checker its Date 29/03/2018 
 
COPIES OF THE FOLLOWING WILL BE PROVIDED TO THE SURVEYOR’S CHECKER              
  YES                                                                       
 
Survey Brief & mapping x Equipment list x 
OS & EA Control Sheets x GNSS Report x 
Vertical Control Field Sheets x   
Channel Profile Sheets x   
 
VERTICAL CONTROL                                                                                                                        
NO                   YES 
 
Check control values against Control Data  x 
Check level comparisons between heighting by GNSS and from BMs  x 
Check other level misclosures and Two Peg Test results  x 

5)   
PLOTS                                                                                                                                                     
NO                    YES 
 
Does survey meet specification? IS IT DOWNSTREAM?  x 
Check Title Box is complete and contains the correct Agency Region  x 
Check control values and descriptions on longitudinal sections  x 
Check for incomplete features  x 
Check for correct sequence of section numbers on longitudinal section  x 
Check height labels on cross-section for gross errors  x 
Check cross-section feature heights with longitudinal section heights  x 
   
 
CROSS SECTION LABELLING                         SHEET 
 
Fence type/height XJ01058_01-43 
Bridge widths XJ01058_01-43 
Soffits/Invert heights XJ01058_01-43 
Skew Diagrams XJ01058_01-43 
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Bed and Bank 
Material 

XJ01058_01-43 

 
EA Control Stations 
Check originating control values _____________________ and EA CS value 
________________________________ 
Check grid square ___________________Check diagram 
__________________________________ 
 
CHECK KEY PLAN                                                                                                                          

NO       YES 
 
Correct sequence of sections  x 
Do the sections plotted from co-ordinate data fall in the right place on the 
OS background 

 x 

Co-ordinates, scale, north point  x 
Check digital location plan.  x 
Legend on longitudinal section   
 
 
REPORT                                                                                                                                              NO                  
YES 
 
Standard written format used  x 
Landowner plan or schedule   
EACS, TBM and Structure photographs adequate  x 
All required appendices present  x 
 
REMEDIAL ACTION 
 
Please action the following: 
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I CERTIFY THAT ALL THE REQUIRED CHECKS HAVE BEEN CARRIED OUT AND ALL 
REMEDIAL ACTIONS HAVE BEEN COMPLETED. 
 
SIGNED:                                                                     PRINT NAME:  
 
POSITION: COMMERCIAL DIRECTOR 
 
DATE: 29/03/2018 
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Through Section ESTO01_10192
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Weir Heel
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Station Road Sluice Gate D/S Face
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Through Section ESTO01_10230

Station Road Sluice Gate D/S Face
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Station Road Sluice Gate U/S Face

47.11

03/01/2018C
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Open Channel
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Open Channel
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Open Channel
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Open Channel
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Footbridge
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75.49 75.09 74.82 74.37 70.80 70.54 70.40 70.07 69.22 67.98 67.26 66.80 66.39 65.93 65.42 64.89 64.29 63.67 63.04 62.47 61.92 61.55 61.28 59.03 60.42 60.91 61.70 62.50 63.22 63.80 64.34 64.80 66.67 67.38

74.78 74.64 74.23 73.91 70.55 70.22 70.00 69.77 69.20 68.12 67.13 66.66 66.28 65.86 65.37 64.83 64.26 63.67 63.04 62.46 61.88 61.44 61.16 59.85 60.07 60.51 61.12 61.80 62.43 63.14 63.91 64.79 65.62 67.24 67.59

74.58 74.38 73.97 73.62 70.25 69.90 69.62 69.41 69.04 68.18 67.17 66.56 66.14 65.75 65.27 64.73 64.16 63.58 62.98 62.40 61.81 61.36 61.03 60.30 59.79 60.14 60.75 61.36 61.95 62.71 63.71 64.59 65.21 66.71 67.44

74.00 73.94 73.43 73.26 70.08 69.67 69.33 69.07 68.77 68.14 67.16 66.44 65.97 65.55 65.07 64.55 63.97 63.49 62.96 62.39 61.85 61.27 60.92 60.44 59.57 59.84 60.38 60.97 61.55 62.27 63.27 64.24 64.99 66.59 67.24

73.83 73.72 73.27 72.90 69.74 69.42 69.07 68.75 68.41 67.94 67.12 66.24 65.65 65.19 64.70 64.26 63.80 63.42 62.98 62.42 61.74 61.09 60.66 60.21 58.91 59.55 60.05 60.59 61.13 61.74 62.69 63.84 64.74 65.37 66.97

73.47 73.31 72.69 72.55 69.22 68.83 68.47 68.04 67.61 66.88 65.96 65.33 64.81 64.42 64.04 63.69 63.32 62.81 62.24 61.63 60.97 60.47 60.01 59.34 59.38 59.72 60.21 60.65 61.12 61.92 63.20 64.24 65.07 66.50 66.77

73.31 73.04 72.18 69.00 68.57 68.13 67.70 67.26 66.64 65.72 64.94 64.41 64.03 63.66 63.35 63.05 62.63 62.09 61.46 60.83 60.25 59.91 59.29 59.16 59.39 59.73 60.15 60.57 61.15 62.30 63.50 64.41 66.06 66.31 66.62 64.97 64.33

72.91 72.10 71.89 68.12 67.84 67.46 67.03 66.54 65.82 63.87 63.75 63.52 63.23 62.99 62.74 62.38 61.90 61.29 60.70 60.13 59.86 59.43 58.95 59.01 59.25 59.61 59.94 60.48 61.39 62.52 64.29 65.49 65.80 66.19 66.45 66.51 65.15 64.84 64.58 64.14 63.83 62.86 62.39 62.23

72.21 71.42 67.91 67.65 67.27 66.99 65.99 64.75 64.26 63.27 62.96 62.79 62.62 62.38 62.04 61.62 61.10 60.58 60.05 59.70 59.07 58.67 58.58 58.73 59.07 59.49 60.01 60.61 61.34 64.07 64.95 65.35 65.73 66.07 66.29 66.36 66.38 65.91 65.37 65.17 64.81 64.46 63.40 62.86 61.93 61.43 61.34 61.11 60.98 60.82

72.23 71.31 70.93 67.48 67.30 67.26 65.27 63.01 62.57 62.38 62.18 61.96 61.71 61.31 60.83 60.40 59.90 59.54 58.39 58.38 58.22 58.32 58.63 59.06 59.61 60.17 60.80 63.11 64.48 64.90 65.32 65.64 65.90 66.12 66.21 66.22 66.24 66.26 66.34 66.27 65.93 65.03 64.58 63.11 63.26 62.72 62.35 62.00 61.57 61.19 60.81 60.54 60.35 59.86 59.74

71.36 70.48 66.26 66.46 63.24 62.18 61.98 61.75 61.53 61.28 60.97 60.63 60.21 59.69 59.23 57.87 58.17 57.96 58.00 58.29 58.72 59.18 59.75 60.49 61.49 64.27 64.55 64.92 65.14 65.30 65.46 65.53 65.50 65.39 65.39 65.29 65.12 64.28 63.21 62.74 62.40 62.13 61.86 61.53 61.14 60.71 60.33 59.98 59.66 59.49 59.06 58.94

70.52 69.94 69.82 65.97 65.75 61.87 61.66 61.41 61.17 60.97 60.70 60.31 59.85 59.30 58.84 58.13 57.74 57.83 57.75 57.96 58.32 58.74 59.27 60.04 61.13 62.12 62.96 64.10 64.52 64.59 64.58 64.50 64.29 64.19 64.24 64.18 62.99 62.68 62.45 62.04 61.63 61.30 61.01 60.71 60.31 59.90 59.53 59.22 58.97 58.78 58.41 58.29

70.65 69.48 69.48 61.95 61.37 61.13 60.97 60.67 60.25 59.80 59.46 59.01 58.59 58.07 57.20 57.50 57.49 57.60 57.95 58.35 58.81 59.49 60.45 61.43 62.01 62.33 62.52 63.59 63.54 63.38 63.12 63.16 62.99 62.17 62.03 61.84 61.56 61.23 60.90 60.56 60.27 59.91 59.55 59.18 58.83 58.55 58.33 58.16 57.45 57.62 57.49

69.39 68.92 61.26 60.84 60.62 60.24 59.74 59.38 59.17 58.83 58.42 58.02 57.28 57.15 57.21 57.33 57.63 57.99 58.41 58.98 59.77 60.50 61.00 61.22 61.42 61.58 61.88 61.75 61.48 61.37 61.12 61.20 61.05 60.90 60.71 60.47 60.20 59.83 59.51 59.21 58.91 58.58 58.24 57.95 57.69 57.54 56.77 56.99 56.85

69.24 68.39 68.31 60.78 60.44 60.29 60.00 59.61 59.28 59.01 58.63 58.20 57.81 57.27 56.76 56.82 56.99 57.29 57.53 57.85 58.41 59.01 59.53 59.92 60.11 60.40 60.26 60.22 60.18 60.19 60.16 60.20 60.19 60.10 60.00 59.87 59.69 59.44 59.14 58.88 58.63 58.36 58.01 57.67 57.41 57.16 56.92 56.34 56.55 56.40

57.66 57.59 57.52 57.46 57.27 58.00 58.08 58.48 68.90 68.70 67.87 60.69 59.91 59.88 59.76 59.52 59.16 58.79 58.41 57.99 57.53 57.22 55.87 56.57 56.58 56.85 56.96 57.23 57.74 58.20 58.58 58.94 59.19 59.18 59.24 59.23 59.24 59.25 59.30 59.33 59.33 59.27 59.16 59.06 58.91 58.73 58.55 58.32 58.09 57.83 57.51 57.17 56.86 56.63 56.37 55.97 56.18 56.03

58.08 58.05 57.95 58.07 57.81 58.06 58.23 58.38 58.51 58.90 69.18 68.58 67.55 67.40 59.17 59.58 59.42 59.23 58.93 58.59 58.25 57.83 57.41 57.07 56.48 56.20 56.21 56.36 56.48 56.66 57.01 57.41 57.76 58.07 58.11 58.13 58.24 58.34 58.39 58.44 58.51 58.58 58.62 58.52 58.39 58.29 58.19 58.10 57.97 57.78 57.56 57.35 57.05 56.72 56.44 56.20 55.99 55.85 55.73 55.65

58.21 58.31 58.34 58.35 58.35 58.42 58.40 58.32 58.42 58.64 58.76 58.96 59.25 69.08 68.74 67.92 67.11 59.48 59.37 59.10 58.92 58.72 58.36 58.03 57.66 57.22 56.86 56.56 56.21 55.90 56.04 56.13 56.20 56.44 56.73 57.09 57.17 57.17 57.25 57.38 57.54 57.63 57.67 57.77 57.88 57.92 57.85 57.77 57.69 57.65 57.56 57.49 57.32 57.13 56.87 56.61 56.29 56.04 55.80 55.58 55.40 55.38 55.34 55.33

58.22 58.33 58.44 58.49 58.56 58.59 58.68 58.71 58.67 58.71 58.82 59.15 59.36 59.61 59.96 68.39 68.32 66.75 66.55 59.57 58.76 58.83 58.60 58.40 58.03 57.70 57.40 57.00 56.64 56.35 56.14 55.49 55.86 55.91 55.88 56.00 56.17 56.01 56.27 56.42 56.55 56.65 56.79 56.92 57.00 57.06 57.18 57.31 57.33 57.33 57.24 57.20 57.13 57.05 56.91 56.72 56.51 56.23 55.93 55.70 55.47 55.28 55.06 54.39 55.03 55.01

58.25 58.30 58.37 58.55 58.64 58.78 58.88 58.99 59.08 59.12 59.21 59.35 59.58 59.81 60.13 60.50 61.40 67.88 67.59 66.78 66.23 58.91 58.60 58.24 58.05 57.76 57.48 57.15 56.77 56.47 56.23 56.00 55.70 55.47 55.50 55.52 55.61 55.60 55.56 55.69 55.80 55.95 56.02 56.15 56.31 56.39 56.46 56.56 56.72 56.82 56.81 56.77 56.71 56.64 56.57 56.45 56.26 56.07 55.82 55.59 55.36 55.13 54.96 54.81 54.76 54.54 54.46

58.27 58.27 58.40 58.42 58.55 58.69 58.94 59.15 59.16 59.20 59.30 59.50 59.79 60.05 60.38 60.77 61.18 61.87 62.59 66.91 66.72 65.80 65.73 58.41 58.05 57.89 57.73 57.50 57.25 56.94 56.56 56.26 55.98 55.78 55.55 55.30 55.21 55.49 55.44 55.47 55.23 55.27 55.34 55.46 55.55 55.64 55.81 55.89 55.94 56.03 56.21 56.34 56.38 56.34 56.26 56.21 56.10 55.98 55.82 55.62 55.42 55.21 55.04 54.86 54.69 54.59 54.47 53.66 54.21

58.79 58.60 58.44 58.38 58.51 58.59 58.72 58.92 59.21 59.36 59.34 59.38 59.59 59.91 60.29 60.72 61.30 61.76 62.29 62.76 63.46 63.85 66.31 66.25 65.56 64.95 57.01 57.33 57.18 56.94 56.59 56.25 55.96 55.73 55.53 55.32 55.07 54.97 54.82 54.81 54.78 54.93 54.97 54.99 55.07 55.15 55.24 55.38 55.48 55.49 55.61 55.83 56.01 56.02 56.00 55.91 55.85 55.74 55.62 55.49 55.27 55.11 54.96 54.82 54.62 54.48 54.35 54.00 53.71 53.97

58.68 58.59 58.50 58.71 58.62 58.60 58.60 58.74 58.96 59.18 59.34 59.48 59.58 59.73 60.02 60.41 60.79 61.35 62.08 62.68 63.26 63.88 64.28 64.89 65.47 65.24 64.27 64.08 57.39 56.99 56.82 56.58 56.29 55.96 55.70 55.51 55.25 55.01 54.81 54.72 54.66 54.52 54.40 54.53 54.68 54.76 54.82 54.89 54.97 55.04 55.09 55.13 55.23 55.44 55.62 55.69 55.71 55.67 55.56 55.44 55.31 55.17 55.03 54.87 54.80 54.68 54.55 54.35 54.11 53.73 53.87 53.82

58.62 58.60 58.63 58.79 58.69 58.81 58.74 58.69 58.75 58.92 59.19 59.39 59.51 59.61 59.83 60.12 60.54 60.98 61.40 62.06 62.94 63.71 64.19 64.72 65.53 65.99 63.98 63.30 57.25 56.63 56.47 56.28 55.99 55.74 55.49 55.26 55.06 54.82 54.60 54.58 54.47 54.39 54.31 54.30 54.38 54.49 54.55 54.61 54.67 54.68 54.71 54.78 54.89 55.08 55.24 55.35 55.36 55.36 55.26 55.15 55.05 54.88 54.74 54.69 54.68 54.52 54.38 54.49 53.83 53.49 53.63

58.55 58.56 58.48 58.42 58.53 58.60 58.62 58.81 58.92 58.89 58.97 59.09 59.32 59.54 59.68 59.78 60.10 60.53 61.03 61.51 62.10 62.90 63.86 64.51 64.97 65.63 66.64 66.81 63.32 62.86 57.08 56.44 56.21 55.98 55.76 55.56 55.30 55.07 54.89 54.62 54.41 54.39 54.33 54.21 54.15 54.17 54.10 54.12 54.25 54.33 54.39 54.39 54.41 54.51 54.61 54.77 54.88 54.92 54.93 54.92 54.86 54.76 54.72 54.61 54.48 54.41 54.21 54.02 53.70 53.66 53.51

58.89 58.54 58.32 58.42 58.49 58.53 58.58 58.66 58.79 58.97 59.03 59.12 59.35 59.47 59.62 59.77 59.98 60.37 60.88 61.40 62.07 62.82 63.69 64.67 65.26 65.95 67.05 67.59 62.51 62.15 56.30 56.00 55.78 55.61 55.39 55.17 54.89 54.66 54.45 54.27 54.24 54.20 54.13 53.98 53.95 53.79 53.78 53.92 54.04 54.10 54.13 54.17 54.26 54.39 54.48 54.55 54.58 54.61 54.58 54.55 54.49 54.51 54.35 54.22 54.00 53.73 53.59 53.48

58.53 58.68 58.79 58.43 58.41 58.42 58.41 58.51 58.57 58.67 58.81 58.95 59.08 59.21 59.39 59.53 59.69 59.87 60.20 60.67 61.28 61.83 62.54 63.50 64.36 65.27 66.15 67.30 68.02 68.39 62.26 61.64 56.25 55.78 55.55 55.35 55.13 54.88 54.65 54.45 54.31 54.13 54.07 54.05 53.97 53.79 53.63 53.60 53.62 53.73 53.78 53.86 53.91 53.97 54.00 54.09 54.20 54.28 54.30 54.34 54.31 54.32 54.36 54.26 54.23 53.84 53.71 53.46 53.35

58.01 58.26 58.47 58.32 58.34 58.30 58.31 58.35 58.44 58.57 58.67 58.78 58.97 59.15 59.26 59.41 59.57 59.85 60.07 60.45 60.98 61.62 62.28 63.06 64.03 64.92 65.83 66.86 68.03 68.67 69.08 61.71 61.43 61.42 60.89 55.76 55.45 55.19 55.01 54.84 54.67 54.50 54.31 54.15 53.96 53.86 53.79 53.71 53.60 53.43 53.41 53.42 53.48 53.59 53.66 53.69 53.68 53.72 53.82 53.93 53.99 54.08 54.09 54.12 54.15 53.95 53.85 53.72 53.64 53.53

56.08 56.25 56.39 56.60 56.69 56.95 57.02 58.27 58.00 58.15 58.26 58.21 58.23 58.23 58.28 58.38 58.52 58.66 58.82 59.00 59.19 59.28 59.40 59.57 59.86 60.22 60.68 61.27 61.89 62.65 63.50 64.34 65.24 66.38 67.81 68.68 69.32 69.57 69.43 61.26 61.08 60.80 55.47 55.31 55.03 54.89 54.71 54.57 54.34 54.18 53.99 53.78 53.55 53.52 53.50 53.43 53.27 53.22 53.16 53.24 53.34 53.35 53.41 53.41 53.45 53.53 53.66 53.78 53.90 53.98 53.85 53.28 53.78 53.61 53.50

54.99 55.20 55.31 55.78 56.13 56.19 56.16 56.25 56.72 56.99 58.25 58.01 57.84 57.92 58.14 58.14 58.10 58.14 58.18 58.30 58.47 58.66 58.82 58.99 59.11 59.22 59.35 59.59 59.88 60.25 60.78 61.44 62.17 62.91 63.76 64.56 65.50 67.01 68.35 69.12 69.82 70.02 70.01 60.81 60.81 60.86 55.41 54.74 55.01 54.79 54.60 54.42 54.21 54.04 53.83 53.62 53.40 53.38 53.35 53.28 53.14 53.02 53.01 53.01 53.07 53.07 53.15 53.18 53.23 53.33 53.45 53.69 53.69 53.69 53.68 53.67 53.49 53.39

54.99 54.76 54.75 54.87 55.16 55.22 55.44 55.77 56.18 56.30 56.45 56.50 56.87 57.91 58.12 57.71 57.70 57.80 57.82 57.88 57.98 57.85 58.02 58.02 58.13 58.27 58.40 58.56 58.75 58.90 58.99 59.08 59.28 59.55 59.87 60.29 60.78 61.38 62.17 63.02 63.91 64.78 65.66 67.69 68.62 69.39 70.17 70.45 70.59 60.37 60.44 60.48 55.19 54.35 54.83 54.64 54.44 54.26 54.06 53.87 53.68 53.46 53.30 53.24 53.16 53.04 52.92 52.84 52.85 52.83 52.82 52.91 52.96 53.00 53.07 53.19 53.34 53.35 53.46 53.42 53.37 53.39

54.88 54.80 54.73 54.81 54.31 54.55 54.55 54.77 55.18 55.50 55.80 56.12 56.35 56.49 56.65 56.90 57.45 57.59 57.35 57.45 57.59 57.75 57.75 57.69 57.74 57.70 57.63 57.70 57.90 58.10 58.26 58.31 58.44 58.54 58.66 58.79 58.94 59.15 59.48 59.87 60.30 60.78 61.32 61.98 62.89 63.96 64.99 65.99 67.95 68.89 69.65 70.46 70.88 70.98 60.14 60.42 60.28 60.08 55.09 54.72 54.66 54.44 54.25 54.03 53.91 53.76 53.60 53.34 53.19 53.08 52.92 52.81 52.70 52.64 52.66 52.68 52.63 52.73 52.81 52.91 52.98 52.97 52.34 53.10 53.10 53.06 53.14

55.14 55.03 54.98 54.83 54.69 54.55 54.73 54.56 54.42 54.61 54.77 55.04 55.36 55.67 55.98 56.24 56.49 56.63 56.79 57.13 57.04 57.15 57.33 57.47 57.56 57.62 57.59 57.52 57.61 57.61 57.76 57.64 57.57 57.92 58.10 58.18 58.19 58.26 58.40 58.63 58.87 59.11 59.42 59.80 60.24 60.71 61.24 61.86 62.70 63.92 65.05 66.03 67.99 69.23 69.98 70.74 71.30 71.29 60.07 60.09 59.99 55.02 54.86 54.35 54.23 54.04 53.88 53.77 53.66 53.48 53.25 53.07 52.97 52.84 52.64 52.49 52.48 52.47 52.57 52.50 52.67 52.75 52.75 52.53 52.64 52.78 52.78 52.87

55.38 55.31 55.20 55.08 55.02 54.91 54.68 54.99 54.66 54.74 54.50 54.55 54.60 54.68 54.91 55.21 55.53 55.85 56.19 56.46 56.61 56.68 57.17 57.18 57.13 56.87 56.89 57.03 57.14 57.22 57.29 57.37 57.45 57.48 57.49 57.52 57.57 57.72 57.60 57.66 57.64 57.82 57.88 57.90 58.00 58.20 58.43 58.70 58.99 59.28 59.65 60.16 60.63 61.05 61.69 62.62 63.94 65.03 66.15 67.26 68.85 70.22 70.95 71.63 71.73 72.11 59.86 59.91 59.84 54.82 54.53 54.17 54.05 53.87 53.73 53.61 53.47 53.29 53.07 52.95 52.89 52.78 52.60 52.40 52.27 52.27 52.31 51.97 52.47 52.46 52.33 52.31 52.38 52.49

55.42 55.40 55.39 55.45 55.35 55.05 54.96 54.83 54.77 54.66 54.83 54.45 54.31 54.22 54.16 54.32 54.55 54.78 55.09 55.41 55.75 56.11 56.36 56.54 56.66 56.78 56.89 56.86 56.91 56.91 56.97 57.04 57.09 57.14 57.20 57.24 57.28 57.36 57.38 57.39 57.40 57.45 57.42 57.07 57.39 57.66 57.76 57.86 58.01 58.23 58.50 58.78 59.11 59.49 60.00 60.42 60.88 61.53 62.75 63.94 64.98 66.08 67.22 68.31 69.23 70.98 71.71 72.05 72.45 58.97 59.68 59.30 54.77 54.35 53.62 53.82 53.71 53.58 53.44 53.30 53.14 52.99 52.84 52.74 52.66 52.49 52.26 52.11 52.12 52.07 52.42 51.94 51.95 52.08 52.20 52.27

55.45 55.40 55.43 55.44 55.39 55.33 55.25 55.12 55.10 54.95 54.94 54.79 54.48 54.35 54.22 54.15 54.08 54.08 54.18 54.39 54.65 54.93 55.28 55.61 55.96 56.26 56.46 56.54 56.70 56.89 56.89 56.83 56.85 56.89 56.93 57.00 57.05 57.05 56.99 57.01 57.08 57.13 57.17 57.17 57.29 57.30 57.24 57.20 57.32 57.56 57.75 57.83 58.03 58.27 58.59 58.96 59.34 59.75 60.17 60.65 61.55 62.84 63.93 64.98 66.01 67.05 68.06 69.13 69.95 71.26 71.71 72.56 67.03 67.19 67.35 67.45 58.65 59.48 59.16 54.62 54.19 53.96 53.82 53.58 53.44 53.32 53.16 52.99 52.88 52.73 52.60 52.47 52.32 52.11 51.99 52.01 52.13 51.92 51.86 51.82 51.94

55.27 55.37 55.31 55.25 55.17 55.09 55.01 55.02 54.90 54.72 54.63 54.54 54.30 54.22 54.10 54.00 53.96 54.02 54.20 54.44 54.71 55.04 55.44 55.81 56.11 56.32 56.48 56.53 56.68 56.82 56.76 56.73 56.76 56.84 56.93 56.93 56.88 56.84 56.85 56.89 56.91 56.95 56.98 57.05 57.13 57.19 57.26 57.16 57.27 57.64 57.70 57.83 58.08 58.35 58.68 59.12 59.52 59.90 60.60 61.67 62.92 63.95 64.95 65.96 66.88 67.89 69.34 70.10 70.85 71.73 72.12 72.94 73.08 71.53 66.98 67.14 67.25 67.23 67.38 68.81 58.65 59.14 59.09 53.87 54.90 53.40 53.36 53.20 53.00 52.83 52.76 52.59 52.42 52.32 52.16 52.05 51.96 51.88 51.86 51.81 51.73

55.33 55.18 55.17 55.25 55.09 54.95 54.91 54.84 54.71 54.65 54.53 54.42 54.30 54.15 54.09 53.91 53.84 53.89 54.01 54.26 54.54 54.86 55.24 55.65 55.99 56.23 56.36 56.44 56.52 56.67 56.67 56.66 56.70 56.73 56.77 56.74 56.70 56.69 56.73 56.79 56.82 56.78 56.80 56.90 57.06 57.10 57.07 57.09 57.15 57.13 57.52 57.68 57.84 58.07 58.40 58.82 59.23 59.74 60.69 61.79 62.98 63.85 64.82 65.77 66.71 68.03 69.45 70.13 70.83 71.36 71.87 72.54 72.75 72.76 72.76 72.81 71.93 71.76 71.63 71.57 67.58 67.35 67.37 67.54 67.45 67.64 67.71 68.97 69.44 58.71 58.71 53.90 54.33 53.26 53.19 53.00 52.83 52.69 52.53 52.43 52.21 52.14 52.14 52.00 51.80 51.79 51.78 51.68

55.11 55.13 55.18 55.06 54.96 54.89 54.84 54.78 54.66 54.56 54.45 54.36 54.47 54.35 53.97 53.83 53.74 53.78 53.91 54.18 54.47 54.75 55.10 55.46 55.77 56.03 56.21 56.28 56.34 56.49 56.60 56.60 56.61 56.58 56.56 56.53 56.52 56.53 56.61 56.70 56.70 56.67 56.69 56.76 56.91 57.03 57.04 56.95 56.86 56.77 57.21 57.49 57.64 57.87 58.19 58.52 58.95 59.69 60.66 61.70 62.91 63.72 64.68 65.63 66.77 68.26 69.37 70.11 70.72 71.23 71.61 72.13 72.40 72.43 72.43 72.44 72.44 72.48 72.04 71.95 71.86 71.75 71.63 71.58 71.41 68.83 68.19 67.89 67.70 67.73 67.34 67.87 67.93 68.01 68.55 69.40 69.77 57.99 58.68 53.33 53.01 52.84 52.62 52.50 52.33 52.27 52.23 51.85 51.82 51.85 51.80 51.67
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54.69 54.50 54.37 54.25 54.09 53.94 53.75 53.51 53.31 53.17 53.01 52.87 52.76 52.64 52.48 52.30 52.21 52.20 52.11 51.88 51.56 51.87 51.83 51.80 51.73 51.69 51.63 51.53 51.48 51.41 51.34 51.30 51.27 51.22 51.16 51.06 50.97 50.86 50.76 50.63 50.50 50.42 50.65 52.36 52.50 52.75 53.05 53.49 54.17 55.11 56.14 57.26 58.36 59.36 60.32 61.40 62.53 63.66 64.50 65.06 65.42 65.59 65.64 65.54 65.46 65.62 65.95 66.26 66.41 66.42 66.37 66.32 66.30 66.37 66.40 66.22 66.07 65.14 65.12 64.97 64.85 64.72 64.51 64.19 63.78 63.35 62.86 62.32 61.74 61.13 60.48 59.94 59.41 58.91 58.35 57.74 56.79 55.43 55.03 54.92 54.71 54.28 53.75 53.27 52.91 52.61 52.42 52.22 52.11 52.04 52.06 52.02 51.82 51.67 51.66 51.64 51.65 51.66 51.66 51.67 51.75 51.98 52.25 52.43 52.45 52.46 52.52 52.59 52.68 52.86 52.92 52.96 52.90 53.05 53.09 52.97 52.98 53.08 52.96 52.85 52.73 52.49 52.34 51.99 50.56 50.50 50.94 51.09 51.20 50.96 50.81 50.57 50.42 50.24 50.10 49.93 49.71 49.56 49.49 49.42 49.36 49.28 49.23 49.28 49.51 49.80 50.05 50.02 52.01 51.70 51.54 51.37

54.66 54.68 54.66 54.59 54.48 54.39 54.24 54.17 54.07 53.95 53.73 53.53 53.32 53.07 52.95 52.80 52.66 52.55 52.45 52.31 52.15 52.08 52.01 51.86 51.64 51.50 51.44 51.66 51.62 51.58 51.55 51.50 51.43 51.34 51.28 51.22 51.15 51.13 51.06 51.02 50.93 50.80 50.72 50.60 50.48 50.38 50.30 50.41 52.16 52.30 52.53 52.82 53.28 53.91 54.66 55.62 56.72 57.92 58.92 59.85 60.75 61.81 62.95 63.99 64.71 65.10 65.29 65.33 65.47 65.46 65.40 65.63 66.08 66.25 66.27 66.25 66.24 66.26 66.28 66.34 66.40 65.96 65.11 65.06 64.96 64.86 64.72 64.62 64.39 64.09 63.73 63.33 62.85 62.30 61.69 61.06 60.44 59.91 59.34 58.77 58.23 57.48 56.93 56.34 55.32 54.71 54.54 54.31 53.89 53.41 53.00 52.59 52.25 51.97 51.83 51.78 51.72 51.68 51.49 51.39 51.37 51.41 51.35 51.36 51.37 51.39 51.59 51.74 51.86 51.99 52.11 52.05 52.02 51.98 52.05 52.24 52.35 52.39 52.30 52.27 52.43 52.30 52.27 52.31 52.30 52.24 52.18 52.08 51.93 51.71 51.39 50.52 50.73 50.92 49.99 50.77 50.55 50.50 50.33 50.12 49.95 49.74 49.50 49.37 49.29 49.25 49.17 49.09 49.04 49.09 49.41 49.62 49.67 49.73 51.70 51.38 51.27 51.16

54.64 54.56 54.55 54.46 54.24 54.25 54.22 54.13 54.03 53.94 53.82 53.67 53.47 53.28 53.08 52.87 52.71 52.58 52.45 52.32 52.21 52.11 52.00 51.90 51.75 51.59 51.44 51.38 51.25 51.46 51.41 51.43 51.38 51.37 51.34 51.25 51.15 51.11 51.02 50.98 50.92 50.91 50.85 50.67 50.55 50.47 50.30 50.21 50.24 51.86 51.98 52.26 52.58 53.07 53.72 54.43 55.26 56.20 57.39 58.51 59.40 60.23 61.13 62.13 63.21 64.11 64.74 64.94 64.80 64.82 65.10 65.31 65.32 65.56 66.02 66.14 66.10 66.07 66.12 66.21 66.24 66.43 65.79 64.91 64.91 64.84 64.77 64.74 64.58 64.52 64.37 64.11 63.77 63.37 62.87 62.33 61.69 61.06 60.51 59.94 59.32 58.66 57.97 57.34 56.76 56.34 55.90 54.94 54.38 54.20 53.86 53.45 53.05 52.68 52.34 52.01 51.72 51.48 51.42 51.41 51.27 51.22 51.15 51.10 51.06 51.05 51.08 51.14 51.32 51.51 51.55 51.58 51.66 51.63 51.61 51.56 51.66 51.79 51.89 51.90 51.84 51.71 51.82 51.78 51.73 51.77 51.73 51.69 51.70 51.63 51.57 51.40 51.15 50.99 50.85 50.04 49.78 49.92 50.41 50.39 50.12 49.90 49.69 49.51 49.33 49.18 49.10 49.05 49.00 48.94 48.94 49.07 49.03 49.35 51.28 51.08 50.94 50.90

54.36 54.30 54.20 54.09 54.04 53.98 53.96 53.95 53.90 53.75 53.63 53.50 53.35 53.22 53.04 52.84 52.63 52.43 52.31 52.20 52.07 51.97 51.88 51.82 51.69 51.48 51.30 51.31 51.27 51.15 51.04 51.30 51.28 51.25 51.22 51.21 51.14 51.02 50.98 50.92 50.84 50.79 50.77 50.70 50.52 50.39 50.29 50.18 50.09 50.18 51.58 51.80 52.02 52.30 52.78 53.42 54.21 55.01 55.86 56.77 57.92 58.95 59.81 60.60 61.42 62.33 63.31 64.04 64.26 64.17 64.01 64.13 64.55 64.80 64.82 65.08 65.68 65.92 65.93 65.94 66.01 66.08
66.18

65.34 64.69 64.62 64.61 64.66 64.65 64.60 64.48 64.40 64.30 64.14 63.86 63.44 62.90 62.42 61.79 61.17 60.62 60.00 59.29 58.55 57.92 57.33 56.95 56.40 56.01 55.60 54.83 54.09 53.75 53.42 53.07 52.70 52.38 52.08 51.77 51.43 51.22 51.19 51.16 50.98 50.84 50.75 50.74 50.73 50.88 50.98 51.07 51.20 51.28 51.29 51.34 51.33 51.37 51.31 51.36 51.39 51.42 51.43 51.49 51.38 51.32 51.34 51.31 51.24 51.16 51.13 51.16 51.05 50.95 50.81 50.60 50.62 50.69 50.49 49.84 50.00 50.19 50.11 49.90 49.70 49.52 49.35 49.16 49.02 48.93 48.88 48.85 48.80 48.76 48.83 48.91 48.60 50.94 50.72 50.60 50.59

54.45 54.31 54.24 54.13 53.98 53.81 53.74 53.73 53.66 53.62 53.56 53.44 53.32 53.21 53.09 52.95 52.77 52.56 52.34 52.12 52.01 51.93 51.82 51.72 51.64 51.55 51.42 51.30 51.17 51.17 51.15 51.02 50.98 50.90 51.10 51.09 51.10 51.07 51.04 50.94 50.88 50.83 50.78 50.70 50.64 50.51 50.37 50.24 50.13 50.08 50.00 50.13 50.16 50.42 51.29 52.05 52.17 52.52 53.10 53.84 54.73 55.57 56.40 57.28 58.34 59.44 60.31 60.94 61.63 62.44 63.19 63.47 63.51 63.64 63.77 63.93 64.05 64.10 64.05 64.38 64.88 65.39 65.74 65.83 65.89

65.78

65.06 64.66 64.50 64.51 64.42 64.48 64.47 64.46 64.41 64.39 64.32 64.20 63.97 63.53 63.00 62.47 61.94 61.36 60.72 60.03 59.35 58.65 58.05 57.54 56.99 56.63 56.14 55.76 54.96 54.09 53.71 53.42 53.03 52.72 52.42 52.09 51.77 51.44 51.16 51.01 50.85 50.67 50.46 50.36 50.45 50.54 50.70 50.74 50.80 50.89 51.00 51.02 51.05 51.04 51.11 51.17 51.20 51.18 51.10 51.09 51.12 50.97 50.86 50.83 50.80 50.76 50.65 50.65 50.67 50.63 50.61 50.53 50.49 50.47 50.58 50.47 50.22 50.29 50.13 49.91 49.77 49.59 49.41 49.20 48.99 48.88 48.76 48.71 48.70 48.65 48.64 48.62 48.63 48.55 48.98 50.51 50.35 50.25 50.31

54.52 54.46 54.37 54.34 54.04 53.86 53.73 53.61 53.51 53.38 53.30 53.24 53.19 53.11 53.01 52.93 52.78 52.63 52.46 52.24 52.04 51.85 51.68 51.63 51.52 51.43 51.37 51.27 51.15 51.10 51.00 50.96 50.94 50.86 50.82 50.73 50.91 51.00 50.93 50.94 50.92 50.87 50.81 50.74 50.70 50.64 50.51 50.35 50.20 50.06 49.98 49.95 49.95 50.14 50.06 50.26 50.41 51.04 52.13 52.50 52.89 53.46 54.28 55.17 56.04 56.94 57.76 58.76 59.88 60.79 61.39 61.95 62.54 62.92 63.06 63.25 63.65 63.93 64.06 64.05 63.88 63.77 63.85 64.13 64.71 65.32 65.83

65.15

64.28 64.39 64.40 64.39 64.42 64.34 64.31 64.32 64.34 64.39 64.42 64.39 64.27 64.01 63.59 63.12 62.64 62.10 61.44 60.77 60.10 59.47 58.88 58.32 57.82 57.33 56.82 56.41 55.87 55.17 54.49 53.95 53.45 53.07 52.67 52.36 52.07 51.74 51.49 51.23 50.95 50.73 50.48 50.20 50.07 50.26 50.37 50.49 50.51 50.55 50.51 50.67 50.73 50.74 50.68 50.75 50.90 50.97 50.95 50.86 50.80 50.69 50.59 50.41 50.40 50.42 50.44 50.45 50.44 50.44 50.44 50.39 50.35 50.34 50.39 50.39 50.32 50.21 50.24 49.97 49.74 49.63 49.44 49.25 49.05 48.84 48.73 48.62 48.56 48.54 48.52 48.51 48.47 48.44 48.41 48.37 50.04 50.02 49.86 49.93

54.46 54.42 54.67 54.24 54.07 53.90 53.74 53.53 53.37 53.21 53.05 52.95 52.91 52.83 52.75 52.66 52.58 52.44 52.27 52.12 51.95 51.77 51.59 51.42 51.28 51.21 51.15 51.06 50.96 50.86 50.78 50.75 50.72 50.67 50.70 50.67 50.53 50.62 50.81 50.80 50.78 50.79 50.76 50.73 50.67 50.63 50.55 50.39 50.21 50.03 49.90 49.81 49.81 49.87 50.06 49.99 50.06 50.23 50.40 50.92 51.81 52.85 53.35 53.92 54.68 55.58 56.55 57.45 58.27 59.24 60.30 61.23 61.89 62.37 62.76 62.81 62.92 63.27 63.70 64.08 64.28 64.30 64.09 63.86 63.79 63.77 64.10 64.90 64.97 63.89 63.93 64.06 64.19 64.15 64.24 64.22 64.21 64.25 64.29 64.37 64.47 64.44 64.27 64.02 63.65 63.22 62.77 62.16 61.57 60.91 60.26 59.74 59.22 58.66 58.13 57.67 57.18 56.58 55.92 55.24 54.71 54.17 53.61 53.06 52.66 52.25 51.94 51.61 51.41 51.20 50.96 50.68 50.40 50.10 49.82 49.93 50.12 50.31 50.36 50.34 50.20 50.29 50.37 50.42 50.39 50.46 50.58 50.64 50.60 50.59 50.54 50.46 50.31 50.23 50.19 50.19 50.17 50.17 50.16 50.20 50.20 50.21 50.14 50.14 50.17 50.25 50.21 50.12 49.89 49.83 49.63 49.41 49.24 49.09 48.92 48.73 48.59 48.51 48.45 48.43 48.40 48.33 48.35 48.37 48.40 48.31 48.26 48.56 49.64 49.84 49.44 49.47

54.47 54.45 54.41 54.31 54.20 54.12 54.00 53.81 53.55 53.33 53.14 52.93 52.81 52.65 52.54 52.43 52.34 52.28 52.18 52.07 51.94 51.80 51.67 51.53 51.34 51.14 50.98 50.87 50.85 50.78 50.70 50.60 50.50 50.49 50.50 50.44 50.44 50.42 50.43 50.44 50.43 50.69 50.66 50.67 50.66 50.63 50.59 50.53 50.42 50.26 50.09 49.90 49.75 49.68 49.67 49.87 49.89 49.89 49.97 50.21 50.47 50.92 51.66 53.19 53.81 54.38 55.07 55.97 57.01 58.00 58.86 59.75 60.66 61.54 62.32 62.81 62.98 62.88 62.96 63.30 63.67 63.98 64.22 64.32 64.28 64.08 64.16 63.83 64.00 64.85 63.89 63.83 63.81 63.85 63.95 64.01 64.05 64.10 64.10 64.21 64.23 64.33 64.42 64.45 64.29 64.05 63.68 63.22 62.76 62.28 61.67 61.09 60.50 59.97 59.51 58.98 58.52 58.05 57.48 56.75 56.05 55.48 54.86 54.34 53.79 53.18 52.65 52.21 51.83 51.48 51.20 51.02 50.86 50.65 50.42 50.14 49.80 49.63 49.80 49.98 49.97 49.96 49.86 50.07 50.11 50.18 50.15 50.24 50.33 50.42 50.35 50.39 50.32 50.22 50.16 50.05 49.92 49.84 49.85 49.92 49.95 49.98 49.98 49.99 49.95 49.97 50.03 50.06 50.03 49.92 49.70 49.51 49.46 49.25 49.09 48.96 48.84 48.60 48.45 48.38 48.32 48.25 48.23 48.33 48.20 48.11 47.92 47.94 47.87 48.33 47.52 47.74 49.35 49.62 49.16 49.17

54.39 54.32 54.41 54.34 54.21 54.13 53.98 53.88 53.64 53.35 53.14 52.94 52.74 52.51 52.31 52.16 52.04 51.95 51.86 51.77 51.69 51.59 51.49 51.39 51.24 51.11 50.90 50.68 50.51 50.49 50.53 50.48 50.42 50.30 50.28 50.34 50.32 50.23 50.24 50.26 50.31 50.41 50.33 50.59 50.55 50.53 50.54 50.52 50.43 50.30 50.17 50.00 49.80 49.63 49.56 49.59 49.83 49.68 49.75 49.93 50.13 50.52 50.98 51.70 52.60 54.27 54.82 55.55 56.41 57.44 58.46 59.40 60.25 61.03 61.83 62.59 63.12 63.17 62.98 63.02 63.33 63.64 63.93 64.06 64.31 64.35 64.16 63.96 64.27 64.43 63.66 63.65 63.67 63.67 63.67 63.71 63.89 63.89 63.97 64.01 64.09 64.20 64.31 64.38 64.42 64.28 64.01 63.61 63.19 62.71 62.24 61.73 61.23 60.74 60.19 59.81 59.41 58.95 58.30 57.63 56.90 56.25 55.66 55.02 54.49 54.00 53.42 52.79 52.18 51.68 51.37 51.09 50.91 50.75 50.59 50.35 50.12 49.82 49.53 49.51 49.70 49.74 49.63 49.56 49.70 49.83 49.86 49.88 49.99 50.13 50.19 50.17 50.15 50.12 50.01 49.91 49.82 49.71 49.60 49.60 49.66 49.75 49.74 49.76 49.72 49.77 49.80 49.85 49.86 49.85 49.77 49.59 49.39 49.39 49.15 48.99 48.90 48.70 48.44 48.28 48.21 48.09 48.12 48.29 48.02 47.95 47.89 47.83 47.75 47.72 47.82 47.18 47.33 47.09 47.56 47.61 47.68 49.14 49.45 48.87 48.93

54.37 54.36 54.35 54.41 54.16 54.01 54.04 54.00 53.82 53.65 53.42 53.22 52.99 52.75 52.51 52.21 51.95 51.75 51.61 51.52 51.47 51.38 51.31 51.26 51.18 51.09 50.92 50.74 50.58 50.39 50.21 50.14 50.24 50.24 50.20 50.11 50.13 50.14 50.19 50.17 50.13 50.11 50.15 50.24 50.20 50.44 50.45 50.40 50.40 50.38 50.31 50.16 50.04 49.89 49.74 49.59 49.52 49.57 49.52 49.55 49.61 49.88 50.11 50.55 51.13 51.90 52.78 54.68 55.34 56.06 56.88 57.84 58.86 59.80 60.65 61.37 62.01 62.69 63.28 63.41 63.13 63.11 63.26 63.55 63.80 63.94 64.16 64.28 64.24 64.44 64.10 63.54 63.56 63.55 63.41 63.37 63.36 63.44 63.65 63.81 63.88 63.97 64.03 64.16 64.24 64.28 64.23 64.12 63.84 63.46 63.08 62.66 62.21 61.78 61.30 60.84 60.42 60.10 59.73 59.15 58.38 57.65 57.00 56.37 55.79 55.22 54.61 53.94 53.39 52.87 52.20 51.56 51.22 50.91 50.74 50.59 50.40 50.26 50.08 49.83 49.50 49.37 49.58 49.62 49.50 49.48 49.57 49.72 49.69 49.68 49.77 49.94 49.99 50.02 49.98 49.90 49.86 49.69 49.62 49.53 49.39 49.36 49.41 49.47 49.51 49.52 49.52 49.56 49.65 49.71 49.74 49.70 49.65 49.46 49.27 49.15 48.99 48.76 48.65 48.46 48.25 48.14 48.12 47.98 47.94 47.91 47.80 47.83 47.79 47.66 47.62 47.58 47.54 48.05 47.80 47.67 47.63 47.57 47.51 47.40 46.93 47.08 46.81 46.95 47.11 47.17 46.79 47.48 47.08 47.27 47.51 47.56 49.03 49.15 48.68 48.67

54.34 54.31 54.30 54.23 54.41 54.13 53.95 53.90 53.87 53.76 53.60 53.37 53.18 53.04 52.80 52.53 52.25 51.92 51.61 51.38 51.22 51.10 51.03 50.96 50.94 50.90 50.81 50.69 50.51 50.32 50.24 50.15 49.95 49.87 49.87 49.95 49.96 49.88 49.93 50.02 50.10 50.08 49.99 49.92 49.88 49.98 50.01 49.93 50.34 50.27 50.27 50.27 50.20 50.06 49.95 49.83 49.72 49.63 49.60 49.70 49.34 49.44 49.53 49.83 50.13 50.64 51.31 52.08 52.94 54.11 55.90 56.53 57.28 58.18 59.13 60.10 60.95 61.59 62.13 62.70 63.28 63.43 63.18 63.07 63.11 63.33 63.57 63.80 63.96 64.24 64.28 63.77 63.51 63.58 63.45 63.31 63.18 63.17 63.17 63.22 63.38 63.66 63.75 63.86 63.99 64.10 64.19 64.12 63.95 63.81 63.58 63.26 62.93 62.55 62.12 61.69 61.24 60.93 60.59 60.20 59.71 59.08 58.29 57.55 56.96 56.39 55.83 55.25 54.63 53.97 53.23 52.73 52.25 51.58 51.06 50.79 50.58 50.41 50.30 50.13 49.99 49.82 49.57 49.28 49.32 49.47 49.39 49.38 49.40 49.52 49.59 49.61 49.69 49.74 49.79 49.74 49.75 49.71 49.64 49.53 49.40 49.35 49.24 49.14 49.15 49.22 49.28 49.34 49.35 49.39 49.45 49.54 49.56 49.49 49.44 49.33 49.12 48.85 48.71 48.51 48.44 48.28 48.09 48.00 47.97 47.85 47.89 47.81 47.76 47.74 47.66 47.54 47.50 47.47 47.41 47.68 47.85 47.71 47.51 47.58 47.18 46.42 46.52 46.68 46.70 46.96 46.66 46.33 46.30 46.73 46.88 47.00 46.66 46.41 47.20 47.19 46.77 46.87 47.33 47.33 48.45 49.03 48.71 48.55

54.28 54.23 54.16 54.15 54.14 54.00 53.95 53.85 53.76 53.62 53.36 53.11 53.11 52.90 52.70 52.52 52.26 51.99 51.67 51.31 51.06 50.87 50.68 50.60 50.56 50.51 50.43 50.28 50.18 50.09 49.96 49.90 49.83 49.69 49.60 49.59 49.66 49.74 49.74 49.80 49.91 49.95 49.83 49.78 49.70 49.59 49.65 49.74 49.89 49.96 50.17 50.15 50.11 50.01 49.94 49.82 49.70 49.58 49.52 49.57 49.51 49.36 49.32 49.47 49.77 50.11 50.64 51.34 52.18 53.09 54.09 56.21 56.85 57.60 58.37 59.30 60.25 61.02 61.67 62.18 62.66 63.08 63.19 63.07 63.01 63.05 63.21 63.44 63.64 63.78 64.12 63.82 63.33 63.35 63.46 63.30 63.10 63.01 63.01 62.97 63.00 63.11 63.33 63.66 63.81 63.98 64.10 64.09 63.95 63.71 63.53 63.36 63.08 62.73 62.31 61.92 61.52 61.17 60.90 60.52 60.00 59.40 58.77 58.08 57.43 56.86 56.28 55.71 55.17 54.51 53.73 53.09 52.53 52.09 51.60 51.11 50.77 50.49 50.33 50.17 50.02 49.85 49.77 49.59 49.28 49.11 49.17 49.24 49.28 49.32 49.33 49.44 49.51 49.53 49.58 49.55 49.54 49.53 49.49 49.44 49.37 49.23 49.14 49.06 48.95 48.93 49.00 49.10 49.18 49.20 49.23 49.31 49.34 49.32 49.28 49.19 49.07 48.88 48.67 48.52 48.38 48.25 48.09 47.94 47.85 47.79 47.72 47.67 47.69 47.60 47.56 47.52 47.43 47.37 47.35 47.24 47.27 47.22 47.23 47.18 47.06 47.10 46.95 46.86 46.86 46.88 46.88 46.94 47.08 46.99 46.28 46.86 47.08 47.10 47.04 47.03 47.02 46.89 46.74 47.32 47.01 47.09 48.35 48.91 48.46 48.32

54.23 54.25 54.17 54.12 54.13 53.85 53.78 53.83 53.70 53.51 53.33 53.12 52.96 52.82 52.63 52.35 52.13 51.95 51.69 51.39 51.07 50.75 50.52 50.36 50.21 50.12 50.05 49.96 49.87 49.78 49.73 49.67 49.60 49.57 49.48 49.38 49.41 49.45 49.52 49.59 49.64 49.64 49.62 49.60 49.56 49.48 49.40 49.42 49.55 49.67 49.85 50.06 49.99 49.93 49.87 49.80 49.67 49.56 49.45 49.43 49.48 49.40 49.22 49.26 49.38 49.71 50.07 50.58 51.35 52.27 53.19 54.18 55.83 57.16 57.75 58.56 59.36 60.20 61.01 61.66 62.22 62.65 62.91 63.02 62.99 63.03 63.11 63.28 63.46 63.71 63.95 63.49 63.06 63.15 63.26 63.16 63.03 62.91 62.85 62.76 62.77 62.76 62.89 63.09 63.43 63.74 63.95 64.04 64.02 63.82 63.62 63.40 63.20 62.92 62.53 62.10 61.73 61.37 60.93 60.47 60.05 59.49 58.94 58.40 57.79 57.18 56.59 56.06 55.52 54.88 54.22 53.51 52.87 52.28 51.88 51.53 51.15 50.80 50.48 50.18 50.01 49.92 49.78 49.66 49.54 49.29 49.00 48.87 49.08 49.13 49.18 49.20 49.29 49.41 49.35 49.32 49.38 49.39 49.37 49.35 49.30 49.21 49.12 49.00 48.94 48.88 48.81 48.83 48.90 48.99 49.03 49.05 49.06 49.12 49.13 49.08 48.94 48.80 48.66 48.46 48.27 48.23 48.05 47.90 47.82 47.70 47.65 47.53 47.42 47.46 47.47 47.41 47.39 47.33 47.28 47.24 47.12 47.08 47.15 47.11 47.07 46.93 46.89 46.77 46.68 46.66 46.71 46.75 46.85 46.89 46.85 46.77 46.81 46.80 46.80 46.86 46.80 46.87 46.69 46.74 47.13 46.90 46.94 48.21 48.35 48.34 48.10

54.14 54.18 54.15 54.08 53.99 53.85 53.64 53.62 53.66 53.49 53.35 53.18 53.02 52.83 52.57 52.27 52.00 51.85 51.62 51.35 51.06 50.80 50.51 50.22 50.01 49.85 49.77 49.68 49.59 49.52 49.45 49.44 49.40 49.37 49.31 49.24 49.25 49.27 49.28 49.33 49.37 49.33 49.34 49.35 49.33 49.32 49.28 49.28 49.33 49.47 49.63 49.67 49.75 49.87 49.80 49.74 49.66 49.53 49.46 49.40 49.38 49.38 49.28 49.16 49.15 49.36 49.68 50.04 50.55 51.35 52.31 53.18 54.15 55.05 57.15 57.75 58.51 59.30 60.12 60.90 61.62 62.16 62.48 62.73 62.92 63.01 63.07 63.22 63.37 63.62 63.62 62.82 62.88 62.92 63.06 63.06 62.94 62.86 62.70 62.58 62.52 62.52 62.61 62.75 62.90 63.22 63.61 63.89 63.97 63.95 63.82 63.65 63.40 63.12 62.78 62.41 61.97 61.55 61.07 60.49 59.87 59.30 58.84 58.35 57.79 57.23 56.68 56.19 55.66 55.10 54.44 53.81 53.18 52.58 52.08 51.65 51.38 51.08 50.73 50.37 50.07 49.91 49.80 49.70 49.58 49.47 49.25 48.96 48.76 48.79 48.96 49.04 49.08 49.10 49.20 49.24 49.23 49.24 49.23 49.25 49.18 49.16 49.05 48.97 48.86 48.80 48.72 48.70 48.73 48.73 48.78 48.81 48.82 48.80 48.87 48.92 48.86 48.74 48.64 48.52 48.29 48.12 48.03 47.91 47.76 47.70 47.60 47.48 47.36 47.24 47.33 47.32 47.29 47.24 47.22 47.22 47.16 47.04 46.93 46.91 46.90 46.84 46.80 46.75 46.69 46.59 46.58 46.59 46.59 46.66 46.70 46.63 46.56 46.51 46.67 46.70 46.71 46.71 46.77 46.63 46.57 47.08 46.92 46.78 46.82 48.03 48.03 48.13 47.97

54.02 54.00 53.97 53.82 53.77 53.56 53.45 53.45 53.37 53.27 53.13 52.80 52.56 52.33 52.00 51.72 51.61 51.30 51.02 50.74 50.49 50.26 49.98 49.74 49.60 49.52 49.41 49.31 49.24 49.24 49.21 49.19 49.15 49.16 49.15 49.13 49.13 49.12 49.12 49.14 49.08 49.05 49.09 49.10 49.09 49.10 49.17 49.27 49.37 49.51 49.57 49.63 49.62 49.65 49.59 49.55 49.48 49.41 49.36 49.31 49.37 49.16 49.12 49.13 49.28 49.64 49.97 50.50 51.19 52.20 53.17 53.99 54.92 56.71 57.69 58.41 59.16 59.98 60.74 61.38 61.84 62.03 62.15 62.46 62.69 62.97 63.23 63.13 63.09 62.77 62.72 62.72 62.80 62.89 62.87 62.79 62.65 62.48 62.37 62.34 62.38 62.57 62.59 62.79 63.06 63.46 63.81 63.92 63.88 63.82 63.69 63.42 63.02 62.69 62.30 61.82 61.21 60.52 59.84 59.17 58.60 58.17 57.67 57.06 56.51 56.09 55.62 55.10 54.57 53.97 53.35 52.81 52.33 51.87 51.49 51.23 51.03 50.69 50.28 49.91 49.86 49.68 49.60 49.48 49.40 49.23 48.94 48.68 48.56 48.71 48.84 48.92 48.94 49.06 49.18 49.14 49.11 49.10 49.06 49.06 49.00 48.91 48.80 48.75 48.67 48.62 48.63 48.60 48.58 48.54 48.60 48.63 48.61 48.62 48.69 48.66 48.61 48.48 48.41 48.23 48.08 47.94 47.84 47.66 47.57 47.47 47.36 47.27 47.17 47.17 47.23 47.23 47.19 47.12 47.12 47.10 46.95 46.82 46.79 46.81 46.73 46.67 46.62 46.51 46.43 46.43 46.44 46.40 46.43 46.52 46.43 46.43 46.45 46.52 46.61 46.66 46.64 46.65 46.55 46.36 46.63 46.95 46.63 46.91 46.87 46.80 47.86 47.84 48.20 47.87

53.93 53.84 53.59 53.66 53.59 53.34 53.20 53.24 53.16 52.95 52.50 52.24 51.99 51.68 51.43 51.27 51.03 50.68 50.44 50.19 50.00 49.77 49.54 49.37 49.28 49.18 49.10 49.13 49.10 49.11 49.15 49.04 48.98 48.94 48.88 48.87 48.89 48.89 48.91 48.88 48.81 48.83 48.87 48.89 48.94 49.02 49.09 49.18 49.29 49.40 49.40 49.57 49.41 49.43 49.45 49.43 49.37 49.29 49.24 49.31 49.04 49.04 49.05 49.22 49.54 49.86 50.33 50.97 51.85 52.89 53.78 54.63 55.52 57.68 58.31 59.02 59.79 60.47 60.94 61.15 61.02 60.85 61.34 62.05 62.70 62.52 62.74 62.74 62.69 62.62 62.47 62.52 62.68 62.63 62.54 62.39 62.25 62.17 62.13 62.24 62.35 62.46 62.68 62.95 63.29 63.67 63.90 63.93 63.84 63.67 63.38 62.99 62.62 62.12 61.51 60.79 59.98 59.19 58.49 57.91 57.41 56.91 56.35 55.76 55.33 54.94 54.48 53.97 53.44 52.89 52.45 52.09 51.71 51.41 51.18 50.93 50.57 50.12 49.79 49.74 49.56 49.48 49.38 49.31 49.22 48.92 48.64 48.44 48.54 48.72 48.82 48.86 48.89 48.97 48.95 48.97 48.93 48.89 48.86 48.82 48.80 48.67 48.58 48.52 48.47 48.45 48.49 48.48 48.44 48.48 48.50 48.50 48.48 48.49 48.53 48.51 48.43 48.31 48.16 47.99 47.87 47.73 47.54 47.48 47.36 47.23 47.15 47.09 46.97 47.06 47.13 47.08 47.01 46.97 46.96 46.83 46.72 46.68 46.64 46.53 46.44 46.43 46.39 46.32 46.31 46.35 46.35 46.38 46.47 46.41 46.36 46.35 46.46 46.52 46.48 46.48 46.38 46.31 46.24 46.53 46.88 46.55 46.82 46.90 46.87 46.81 47.76 47.83 48.09 47.66

53.77 53.77 53.71 53.63 53.49 53.31 53.11 52.91 52.86 52.64 52.35 52.06 51.75 51.45 51.23 51.01 50.76 50.50 50.17 49.93 49.72 49.57 49.38 49.21 49.11 49.10 49.04 48.96 48.96 48.85 48.71 48.67 48.58 48.61 48.65 48.67 48.63 48.64 48.68 48.68 48.62 48.59 48.66 48.72 48.75 48.82 48.91 48.97 49.09 49.25 49.19 49.50 49.31 49.31 49.34 49.34 49.23 49.17 49.14 49.22 48.98 48.94 48.96 49.13 49.40 49.73 50.18 50.74 51.53 52.55 53.48 54.36 55.25 57.32 58.22 58.86 59.52 60.05 60.32 60.22 59.74 59.60 60.45 61.41 61.66 62.40 62.63 62.52 62.45 62.37 62.24 62.20 62.29 62.32 62.24 62.16 62.05 62.05 62.06 62.09 62.21 62.34 62.56 62.88 63.18 63.54 63.91 64.07 63.88 63.63 63.34 62.94 62.49 61.94 61.26 60.38 59.50 58.60 57.86 57.27 56.67 56.23 55.72 55.09 54.61 54.16 53.77 53.29 52.89 52.56 52.15 51.85 51.62 51.36 51.06 50.73 50.34 49.90 49.69 49.63 49.47 49.40 49.33 49.25 49.13 48.91 48.59 48.37 48.45 48.65 48.67 48.67 48.71 48.77 48.80 48.78 48.78 48.71 48.66 48.65 48.64 48.54 48.37 48.37 48.31 48.29 48.32 48.36 48.38 48.38 48.41 48.40 48.40 48.39 48.42 48.41 48.29 48.14 47.96 47.83 47.77 47.56 47.44 47.29 47.18 47.11 46.99 46.96 46.83 46.85 47.01 46.98 46.89 46.78 46.68 46.62 46.58 46.50 46.49 46.42 46.33 46.33 46.35 46.28 46.30 46.28 46.21 46.27 46.38 46.35 46.26 46.27 46.33 46.37 46.40 46.35 46.25 46.23 46.22 46.35 46.89 46.75 46.81 46.78 46.77 46.77 46.82 46.76 47.71 47.78 48.19 47.52

53.62 53.60 53.43 53.34 53.19 53.04 52.80 52.56 52.38 52.18 51.92 51.62 51.31 51.05 50.81 50.54 50.25 50.06 49.77 49.55 49.39 49.28 49.16 49.04 48.98 48.93 48.74 48.59 48.38 48.37 48.38 48.40 48.38 48.41 48.44 48.42 48.45 48.49 48.51 48.48 48.44 48.45 48.52 48.58 48.63 48.73 48.80 48.90 49.09 49.18 49.40 49.32 49.20 49.25 49.19 49.10 49.03 49.04 49.11 48.89 48.83 48.83 49.02 49.27 49.61 50.04 50.53 51.23 52.14 53.06 54.00 54.99 56.22 58.20 58.66 59.16 59.52 59.55 59.29 58.84 58.96 60.24 60.17 61.08 61.64 62.44 62.35 62.25 62.16 61.94 61.80 61.87 61.97 62.00 61.94 61.90 61.89 61.85 61.91 62.02 62.25 62.48 62.80 63.11 63.50 63.87 64.13 63.94 63.54 63.14 62.73 62.29 61.72 61.00 60.08 59.14 58.28 57.48 56.86 56.26 55.76 55.25 54.67 54.07 53.53 53.09 52.67 52.43 52.13 51.86 51.59 51.35 51.10 50.79 50.45 50.17 49.78 49.47 49.43 49.41 49.30 49.23 49.13 49.01 48.87 48.56 48.28 48.21 48.45 48.45 48.48 48.55 48.61 48.65 48.65 48.63 48.62 48.53 48.48 48.53 48.42 48.26 48.23 48.18 48.15 48.16 48.25 48.27 48.27 48.29 48.33 48.31 48.31 48.27 48.19 48.01 47.88 47.75 47.59 47.43 47.41 47.30 47.20 47.08 47.00 46.94 46.88 46.77 46.88 46.92 46.81 46.70 46.60 46.56 46.53 46.52 46.44 46.44 46.39 46.30 46.30 46.24 46.17 46.18 46.19 46.18 46.17 46.27 46.28 46.20 46.23 46.24 46.28 46.32 46.33 46.32 46.29 46.28 46.34 46.58 46.67 46.63 46.56 46.70 46.77 46.64 46.64 46.76 47.23 47.27 47.37 47.44 47.56 47.63 47.90 48.05 48.20 47.57

53.46 53.45 53.32 53.22 53.09 53.01 52.77 52.43 52.12 51.93 51.72 51.49 51.14 50.80 50.58 50.35 50.04 49.82 49.57 49.39 49.27 49.19 49.07 48.85 48.80 48.66 48.48 48.30 48.22 48.16 48.14 48.23 48.23 48.28 48.27 48.25 48.29 48.35 48.38 48.36 48.31 48.30 48.35 48.42 48.46 48.56 48.64 48.78 48.95 49.08 49.22 49.22 49.10 49.12 49.03 48.96 48.92 48.97 49.03 48.78 48.72 48.73 48.93 49.21 49.52 49.88 50.32 50.97 51.77 52.72 53.69 54.74 55.72 57.99 58.44 58.81 58.88 58.85 58.73 58.55 58.80 58.29 58.28 58.56 59.77 60.94 62.09 62.09 62.02 61.85 61.76 61.73 61.75 61.77 61.73 61.68 61.64 61.69 61.76 61.89 62.16 62.44 62.77 63.15 63.48 63.81 64.01 63.78 63.22 62.82 62.48 62.07 61.52 60.77 59.94 59.05 58.22 57.46 56.76 56.15 55.51 54.96 54.34 53.64 53.06 52.59 52.23 51.99 51.80 51.52 51.23 50.99 50.78 50.49 50.18 49.99 49.71 49.27 49.25 49.27 49.19 49.11 49.01 48.88 48.81 48.55 48.24 48.06 48.29 48.27 48.30 48.39 48.42 48.50 48.48 48.49 48.41 48.38 48.31 48.34 48.25 48.13 48.05 48.07 48.04 48.03 48.05 48.15 48.18 48.22 48.24 48.16 48.09 48.01 47.92 47.83 47.68 47.60 47.49 47.34 47.36 47.17 47.06 46.93 46.86 46.84 46.77 46.80 46.75 46.59 46.72 46.57 46.55 46.54 46.49 46.44 46.38 46.35 46.26 46.18 46.17 46.14 46.09 46.10 46.11 46.06 46.04 46.08 46.14 46.16 46.17 46.16 46.19 46.26 46.30 46.28 46.28 46.26 46.13 46.16 46.94 46.64 46.62 46.56 46.63 46.70 46.78 46.84 46.54 46.79 47.07 47.23 47.43 47.42 47.51 47.71 47.88 47.98 48.16 47.94 47.52

53.24 53.21 53.05 52.70 52.80 52.62 52.36 52.02 51.69 51.40 51.16 50.90 50.58 50.35 50.09 49.83 49.55 49.35 49.20 49.09 49.00 48.88 48.73 48.62 48.34 48.28 48.22 48.23 47.95 47.99 48.00 48.08 48.13 48.14 48.11 48.15 48.20 48.23 48.24 48.19 48.16 48.19 48.26 48.34 48.41 48.51 48.64 48.80 48.90 49.05 48.83 48.95 48.96 48.90 48.84 48.80 48.83 48.91 48.71 48.62 48.66 48.87 49.14 49.43 49.73 50.12 50.71 51.50 52.43 53.42 54.45 55.41 57.10 58.14 58.28 58.30 58.38 57.55 57.73 57.43 57.61 57.86 58.10 58.42 59.71 61.30 61.92 61.80 61.85 61.77 61.70 61.65 61.57 61.46 61.42 61.42 61.49 61.63 61.82 62.08 62.44 62.77 63.14 63.45 63.77 63.89 63.50 63.07 62.72 62.37 61.96 61.40 60.68 59.96 59.15 58.37 57.59 56.85 56.16 55.50 54.78 54.16 53.52 52.82 52.32 51.96 51.71 51.45 51.16 50.89 50.69 50.44 50.20 49.95 49.77 49.64 49.29 49.02 49.15 49.04 49.00 48.89 48.81 48.69 48.55 48.24 47.99 48.06 48.18 48.22 48.26 48.24 48.27 48.28 48.30 48.28 48.25 48.19 48.17 48.13 48.03 47.95 47.95 47.92 47.91 47.92 48.00 48.02 48.03 48.01 47.91 47.84 47.75 47.74 47.66 47.56 47.45 47.35 47.20 47.39 47.05 46.88 46.75 46.74 46.66 46.61 46.60 46.60 46.53 46.46 46.46 46.49 46.45 46.41 46.31 46.25 46.24 46.18 46.09 46.08 46.06 46.01 46.01 46.00 45.93 45.89 45.97 46.05 46.02 46.05 46.10 46.09 46.15 46.15 46.15 46.17 46.14 46.06 46.04 46.60 46.48 46.27 46.34 46.46 46.54 46.69 46.80 46.78 46.92 46.87 46.89 46.95 47.03 46.95 46.90 47.03 47.15 47.54 47.71 47.79 47.81 47.72 47.38 47.34

53.00 52.93 52.70 52.62 52.45 52.24 51.91 51.55 51.21 50.93 50.63 50.37 50.09 49.84 49.62 49.41 49.23 49.06 48.98 48.83 48.62 48.45 48.35 48.24 48.20 48.20 47.88 47.88 47.83 47.86 47.90 47.95 48.01 48.00 48.01 48.02 48.08 48.10 48.09 48.07 48.09 48.17 48.27 48.33 48.41 48.49 48.59 48.69 48.87 48.74 48.84 48.82 48.75 48.71 48.67 48.73 48.83 48.52 48.52 48.55 48.76 49.05 49.27 49.56 49.94 50.55 51.34 52.23 53.19 54.13 55.05 56.14 57.18 57.83 57.33 56.69 56.87 57.06 57.41 57.61 57.81 57.95 58.06 59.12 60.99 61.68 61.69 61.65 61.68 61.55 61.43 61.28 61.17 61.16 61.23 61.37 61.57 61.79 62.07 62.46 62.81 63.12 63.39 63.59 63.70 63.53 63.04 62.75 62.32 61.89 61.33 60.67 59.99 59.35 58.64 57.90 57.12 56.29 55.57 54.81 54.16 53.52 52.81 52.24 51.87 51.51 51.16 50.91 50.66 50.37 50.14 49.94 49.74 49.59 49.51 49.24 48.91 48.93 48.92 48.83 48.76 48.66 48.56 48.42 48.14 47.86 47.85 48.03 48.06 48.09 48.05 48.11 48.16 48.16 48.17 48.17 48.11 48.03 48.00 47.90 47.81 47.77 47.80 47.80 47.79 47.84 47.92 47.84 47.78 47.68 47.62 47.56 47.58 47.50 47.41 47.29 47.21 47.09 47.23 46.86 46.75 46.60 46.58 46.50 46.46 46.44 46.42 46.36 46.33 46.34 46.33 46.39 46.33 46.23 46.18 46.15 46.11 45.99 45.96 45.97 45.94 45.91 45.91 45.84 45.83 45.86 45.94 45.97 45.94 45.98 45.96 46.06 46.05 46.04 46.06 46.06 45.99 45.96 46.17 46.48 46.20 46.34 46.49 46.67 46.72 46.65 46.59 46.62 46.71 46.79 46.75 46.72 46.74 46.80 46.90 46.84 47.07 47.22 47.33 47.37 47.48 47.21 47.25

52.78 52.68 52.48 52.41 52.26 52.07 51.77 51.40 51.04 50.75 50.46 50.20 49.93 49.62 49.43 49.31 49.15 48.93 48.78 48.59 48.47 48.38 48.23 48.15 48.08 47.93 47.90 47.90 47.77 47.68 47.77 47.77 47.85 47.86 47.86 47.86 47.93 48.00 48.00 48.01 48.02 48.09 48.19 48.25 48.29 48.36 48.45 48.68 48.68 48.65 48.66 48.69 48.64 48.59 48.57 48.57 48.68 48.52 48.39 48.43 48.60 48.87 49.11 49.41 49.82 50.43 51.17 52.00 52.84 53.66 54.50 55.23 55.01 55.04 56.74 57.12 57.49 57.85 58.06 58.27 58.84 60.41 61.44 61.45 61.47 61.41 61.29 61.12 60.98 60.97 60.99 61.09 61.25 61.49 61.79 62.09 62.43 62.73 62.98 63.25 63.38 63.53 63.56 63.17 62.69 62.30 61.80 61.32 60.71 60.09 59.55 58.94 58.19 57.37 56.59 55.78 55.08 54.38 53.73 53.00 52.38 51.77 51.40 51.07 50.76 50.44 50.16 49.90 49.71 49.55 49.45 49.38 49.19 48.78 48.66 48.74 48.67 48.63 48.51 48.42 48.27 48.07 47.79 47.66 47.89 47.91 47.91 47.89 47.96 48.06 48.03 48.02 48.01 47.96 47.84 47.80 47.77 47.70 47.63 47.62 47.67 47.65 47.66 47.73 47.69 47.59 47.52 47.47 47.40 47.38 47.34 47.27 47.18 47.07 47.02 47.22 46.82 46.67 46.55 46.45 46.37 46.34 46.32 46.32 46.24 46.27 46.29 46.24 46.27 46.24 46.14 46.07 46.05 46.04 45.90 45.88 45.90 45.89 45.85 45.87 45.83 45.82 45.86 45.94 46.00 45.93 45.93 45.99 46.01 46.05 46.07 46.10 46.11 46.00 45.88 46.10 46.29 46.32 46.20 46.42 46.41 46.29 46.38 46.53 46.57 46.53 46.58 46.57 46.61 46.71 46.76 46.76 46.85 46.85 46.87 46.94 46.99 47.07 47.12 47.19

52.34 52.28 52.10 51.98 51.77 51.52 51.23 50.85 50.56 50.31 50.08 49.78 49.51 49.32 49.16 48.89 48.80 48.63 48.54 48.43 48.31 48.19 48.16 47.98 47.87 47.76 47.91 47.73 47.64 47.59 47.66 47.64 47.67 47.70 47.78 47.83 47.88 47.90 47.92 47.95 48.00 48.08 48.13 48.15 48.23 48.33 48.47 48.55 48.41 48.51 48.55 48.51 48.46 48.40 48.42 48.50 48.38 48.27 48.27 48.45 48.72 48.96 49.29 49.73 50.28 50.88 51.59 52.33 53.05 52.77 57.19 57.54 57.91 58.28 58.56 59.79 61.27 61.21 61.27 61.15 60.95 60.85 60.75 60.74 60.81 60.95 61.16 61.45 61.80 62.09 62.31 62.59 62.83 63.06 63.24 63.29 63.30 63.22 62.75 62.25 61.78 61.30 60.78 60.22 59.69 59.11 58.44 57.63 56.89 56.09 55.36 54.59 53.81 53.07 52.29 51.84 51.35 50.97 50.59 50.32 50.03 49.76 49.55 49.43 49.30 49.19 49.05 48.65 48.47 48.57 48.53 48.46 48.35 48.23 48.09 47.95 47.70 47.53 47.76 47.78 47.80 47.76 47.83 47.89 47.88 47.87 47.88 47.84 47.76 47.66 47.66 47.60 47.49 47.44 47.45 47.46 47.45 47.54 47.51 47.38 47.34 47.32 47.23 47.17 47.17 47.13 47.07 46.95 46.94 46.96 46.68 46.53 46.43 46.36 46.29 46.25 46.22 46.18 46.18 46.18 46.18 46.10 46.12 46.09 46.04 46.01 45.99 45.96 45.88 45.83 45.84 45.85 45.85 45.88 45.87 45.81 45.81 45.89 45.88 45.91 45.90 45.46 46.07 46.15 46.14 46.24 46.32 46.09 45.82 46.16 46.25 46.26 46.24 46.25 46.32 46.26 46.37 46.45 46.44 46.43 46.48 46.55 46.58 46.61 46.65 46.69 46.73 46.69 46.84 46.91 46.95 46.98 47.06

51.98 51.89 51.72 51.37 51.17 50.97 50.66 50.37 50.09 49.90 49.68 49.39 49.21 48.95 48.81 48.65 48.53 48.48 48.38 48.26 48.19 48.05 47.95 47.84 47.87 47.85 47.68 47.63 47.55 47.58 47.56 47.55 47.61 47.70 47.78 47.76 47.79 47.85 47.84 47.86 47.90 47.97 48.02 48.11 48.19 48.31 48.54 48.33 48.28 48.35 48.33 48.27 48.17 48.23 48.28 48.43 48.15 48.14 48.30 48.65 48.89 49.23 49.60 50.07 50.63 51.27 51.01 51.73 57.67 57.97 58.33 58.93 60.58 61.05 61.04 60.89 60.78 60.64 60.57 60.58 60.68 60.87 61.15 61.42 61.69 61.96 62.19 62.45 62.71 62.90 63.08 63.09 63.11 63.08 62.84 62.17 61.65 61.25 60.81 60.35 59.83 59.28 58.61 57.90 57.20 56.43 55.65 54.88 54.20 53.24 52.37 51.64 51.18 50.83 50.45 50.11 49.84 49.62 49.39 49.23 49.10 49.00 48.97 48.62 48.36 48.44 48.35 48.25 48.16 48.05 47.97 47.82 47.61 47.46 47.60 47.65 47.69 47.64 47.67 47.75 47.77 47.80 47.76 47.74 47.61 47.53 47.47 47.42 47.37 47.27 47.29 47.39 47.35 47.34 47.28 47.19 47.11 47.12 47.06 47.03 47.02 47.01 46.93 46.86 46.86 46.79 46.57 46.42 46.33 46.28 46.20 46.15 46.10 46.06 46.06 46.07 46.06 46.00 45.99 46.05 45.95 45.94 45.90 45.89 45.83 45.80 45.84 45.88 45.83 45.83 45.81 45.74 45.73 45.82 45.91 45.81 45.62 45.77 45.76 45.42 45.47 45.62 44.71 44.90 45.64 46.55 46.31 46.09 46.20 46.33 46.36 46.24 46.27 46.37 46.42 46.38 46.41 46.44 46.46 46.47 46.50 46.56 46.58 46.69 46.51 46.84 46.90 46.93 47.00

51.63 51.49 51.34 51.42 50.87 50.68 50.42 50.15 49.91 49.72 49.50 49.30 49.10 48.84 48.69 48.55 48.43 48.39 48.33 48.22 48.16 48.03 47.99 47.98 47.91 47.81 47.73 47.56 47.52 47.47 47.48 47.48 47.55 47.63 47.68 47.68 47.68 47.68 47.71 47.72 47.78 47.84 47.89 47.98 48.09 48.14 47.95 47.95 48.05 48.17 48.16 48.11 47.98 48.04 48.05 48.17 48.07 48.16 48.20 48.52 48.80 49.09 49.46 49.97 49.98 50.23 51.59 58.15 58.42 59.67 60.90 60.84 60.77 60.55 60.48 60.44 60.44 60.56 60.80 61.02 61.24 61.50 61.81 62.05 62.28 62.60 62.78 62.93 62.97 62.91 62.79 62.70 62.32 61.70 61.21 60.83 60.41 59.90 59.34 58.76 58.18 57.51 56.82 56.07 55.18 54.13 53.25 52.41 51.62 51.07 50.58 50.22 49.85 49.64 49.45 49.29 49.07 48.96 48.85 48.87 48.51 48.25 48.22 48.16 48.07 47.96 47.91 47.83 47.68 47.49 47.41 47.42 47.53 47.55 47.51 47.53 47.58 47.66 47.70 47.62 47.57 47.50 47.41 47.35 47.30 47.31 47.16 47.25 47.27 47.26 47.16 47.09 47.02 46.92 46.90 46.91 46.86 46.86 46.87 46.81 46.74 46.80 46.79 46.47 46.35 46.27 46.24 46.12 46.08 46.08 46.00 45.94 45.94 45.93 45.91 45.85 45.91 45.82 45.85 45.80 45.88 45.82 45.80 45.80 45.82 45.76 45.74 45.78 45.74 45.73 45.80 45.94 45.88 45.92 45.81 45.89 45.85 45.88 45.94 45.89 45.82 45.97 46.15 46.12 46.25 46.25 46.35 46.36 46.26 46.22 46.30 46.39 46.30 46.28 46.33 46.35 46.38 46.43 46.48 46.53 46.64 46.73 46.77 46.84 46.87 46.94

51.24 51.01 50.72 50.77 50.34 50.14 49.94 49.77 49.58 49.35 49.19 48.94 48.72 48.57 48.46 48.38 48.25 48.23 48.20 48.07 47.95 47.88 47.88 47.86 47.80 47.69 47.52 47.45 47.42 47.46 47.47 47.47 47.47 47.56 47.54 47.51 47.53 47.58 47.64 47.68 47.73 47.81 47.89 47.94 47.95 47.91 47.89 47.90 47.89 48.00 47.97 47.92 47.92 47.90 48.01 48.09 48.18 48.13 48.41 48.77 49.08 49.16 49.69 50.34 51.25 59.20 60.43 60.61 60.53 60.44 60.30 60.25 60.33 60.39 60.55 60.81 61.08 61.35 61.61 61.90 62.19 62.51 62.69 62.80 62.80 62.68 62.50 62.37 62.19 61.83 61.30 60.78 60.43 59.86 59.44 58.97 58.46 57.90 57.03 55.64 53.46 52.46 51.55 51.00 50.33 49.96 49.68 49.43 49.28 49.13 48.97 48.81 48.67 48.65 48.37 48.11 48.03 48.05 47.92 47.86 47.73 47.67 47.49 47.34 47.32 47.26 47.42 47.38 47.36 47.44 47.49 47.58 47.56 47.52 47.43 47.42 47.29 47.23 47.17 47.20 47.15 47.32 46.93 47.09 46.96 46.87 46.84 46.76 46.72 46.73 46.71 46.73 46.71 46.69 46.68 46.88 46.60 46.44 46.29 46.27 46.25 46.15 46.04 45.98 45.89 45.82 45.83 45.84 45.77 45.80 45.81 45.80 45.77 45.88 45.83 45.85 45.73 45.75 45.79 45.75 45.78 45.77 45.74 45.72 45.81 45.76 45.78 45.84 45.86 45.91 45.87 45.89 45.88 45.84 45.94 45.90 46.40 46.19 46.22 46.41 46.41 46.30 46.13 46.08 46.18 46.25 46.26 46.25 46.29 46.30 46.34 46.37 46.44 46.45 46.56 46.63 46.53 46.76 46.83

50.62 50.48 50.25 50.07 49.85 49.73 49.62 49.44 49.18 49.01 48.87 48.59 48.43 48.38 48.30 48.16 48.05 48.12 48.01 47.90 47.79 47.81 47.87 47.72 47.67 47.52 47.41 47.30 47.41 47.42 47.31 47.32 47.41 47.41 47.40 47.43 47.48 47.55 47.58 47.64 47.72 47.80 47.82 47.76 47.63 47.72 47.86 47.87 47.83 47.84 47.88 47.92 47.93 47.97 48.05 48.12 48.15 48.48 48.75 48.86 49.50 50.28 59.50 60.26 60.41 60.30 60.26 60.07 60.02 60.10 60.17 60.34 60.58 60.86 61.15 61.49 61.80 62.15 62.39 62.60 62.64 62.56 62.45 62.19 62.01 61.83 61.63 61.38 60.77 60.37 59.95 59.51 59.12 58.76 57.60 52.36 51.38 50.73 50.17 49.73 49.47 49.26 49.13 49.01 48.83 48.66 48.55 48.46 48.30 47.97 47.80 47.86 47.80 47.68 47.56 47.47 47.28 47.19 47.27 47.21 47.26 47.27 47.27 47.35 47.39 47.40 47.41 47.41 47.33 47.28 47.20 47.14 47.05 47.05 47.05 47.19 46.98 46.78 46.76 46.72 46.66 46.60 46.57 46.51 46.58 46.58 46.58 46.56 46.62 46.76 46.40 46.34 46.25 46.24 46.23 46.09 46.01 45.95 45.82 45.72 45.74 45.76 45.67 45.68 45.80 45.74 45.52 46.04 45.91 45.80 45.77 45.71 45.75 45.78 45.78 45.75 45.65 45.65 45.68 45.74 45.69 44.98 45.86 45.81 45.92 45.94 45.87 45.98 45.80 45.88 46.27 46.06 46.00 46.01 45.92 45.95 45.98 46.05 46.13 46.20 46.20 46.18 46.19 46.29 46.31 46.31 46.33 46.35 46.38 46.56 46.48 46.67 46.78 46.71

50.29 50.13 49.93 49.74 49.61 49.57 49.47 49.22 48.94 48.84 48.71 48.50 48.33 48.27 48.19 48.08 48.00 47.99 47.93 47.81 47.71 47.65 47.82 47.72 47.61 47.54 47.39 47.22 47.23 47.21 47.23 47.22 47.31 47.33 47.30 47.33 47.39 47.48 47.51 47.55 47.62 47.71 47.71 47.62 47.59 47.69 47.83 47.70 47.69 47.77 47.82 47.88 47.98 47.96 48.14 48.14 48.31 48.78 49.18 49.51 60.09 60.20 60.03 59.92 59.81 59.77 59.79 59.94 60.12 60.35 60.64 61.05 61.40 61.71 62.04 62.29 62.49 62.40 62.29 62.16 61.94 61.67 61.48 61.34 61.18 60.88 60.34 59.98 59.73 59.10 52.40 51.19 50.55 49.99 49.54 49.28 49.10 48.96 48.92 48.65 48.48 48.33 48.27 48.21 47.78 47.55 47.69 47.60 47.51 47.41 47.29 47.12 47.09 47.19 47.19 47.15 47.07 47.16 47.22 47.25 47.27 47.27 47.26 47.23 47.19 47.12 47.04 47.00 46.95 46.95 46.88 46.72 46.63 46.55 46.59 46.51 46.49 46.44 46.41 46.46 46.47 46.42 46.42 46.47 46.58 46.31 46.28 46.22 46.19 46.21 46.14 46.05 45.95 45.85 45.70 45.66 45.66 45.68 45.65 44.73 45.62 45.77 45.16 45.94 45.87 45.73 45.70 45.67 45.66 45.68 45.71 45.67 45.63 45.61 45.71 44.57 45.70 45.88 45.87 45.99 45.80 46.02 45.84 45.90 45.98 46.22 45.99 45.88 45.83 45.83 45.86 45.96 46.02 46.01 46.03 46.12 46.13 46.16 46.20 46.28 46.26 46.29 46.31 46.36 46.45 46.57 46.74 46.63 46.60

49.86 49.73 49.47 49.52 49.44 49.16 48.99 48.80 48.69 48.56 48.42 48.24 48.15 48.09 48.00 47.88 47.85 47.76 47.67 47.59 47.52 47.62 47.60 47.60 47.55 47.33 47.11 47.06 47.11 47.16 47.18 47.19 47.23 47.24 47.26 47.32 47.39 47.45 47.49 47.50 47.63 47.64 47.57 47.63 47.52 47.72 47.53 47.61 47.70 47.76 47.84 47.94 48.00 48.01 48.38 48.75 48.97 59.91 59.94 59.74 59.59 59.58 59.47 59.56 59.69 59.91 60.19 60.52 60.91 61.25 61.59 61.88 62.14 62.21 62.16 62.05 61.87 61.69 61.43 61.18 60.93 60.92 60.72 60.37 60.16 58.87 52.30 51.09 50.40 49.88 49.45 49.10 48.91 48.75 48.64 48.42 48.27 48.12 48.06 47.96 47.62 47.34 47.46 47.41 47.34 47.27 47.13 47.02 46.98 47.05 47.12 47.03 47.01 47.04 47.10 47.10 47.12 47.11 47.11 47.12 47.05 46.99 46.94 46.84 46.84 46.82 46.71 46.57 46.51 46.62 46.52 46.45 46.37 46.31 46.32 46.28 46.31 46.29 46.27 46.33 46.44 46.28 46.29 46.28 46.28 46.21 46.17 46.04 45.92 45.81 45.64 45.56 45.63 45.67 45.60 45.55 45.63 45.66 45.65 44.85 45.90 45.87 45.68 45.65 45.62 45.73 45.45 44.90 45.64 45.66 45.71 45.66 45.66 45.69 45.84 45.90 45.92 45.93 45.85 45.92 45.96 46.24 46.02 45.87 45.81 45.85 45.86 45.96 46.03 46.06 46.07 46.19 46.15 46.14 46.16 46.20 46.27 46.27 46.32 46.37 46.39 46.48 46.39 46.39 46.47 46.21

49.53 49.41 49.28 49.18 49.03 48.82 48.66 48.57 48.44 48.34 48.22 48.06 47.98 47.93 47.84 47.70 47.62 47.53 47.50 47.42 47.43 47.44 47.46 47.40 47.30 47.11 46.99 47.00 47.05 47.11 47.15 47.20 47.21 47.22 47.27 47.32 47.38 47.42 47.43 47.49 47.53 47.52 47.38 47.36 47.49 47.55 47.58 47.63 47.71 47.80 47.88 47.99 48.30 48.46 59.65 59.41 59.36 59.31 59.22 59.30 59.47 59.72 60.03 60.33 60.72 61.12 61.45 61.70 61.92 61.99 62.01 61.79 61.61 61.38 61.12 60.80 60.67 60.53 60.47 60.04 58.80 52.09 50.99 50.22 49.77 49.32 48.96 48.71 48.58 48.37 48.21 48.08 47.99 47.87 47.80 47.54 47.28 47.29 47.22 47.20 47.12 47.00 46.90 46.91 46.92 46.96 46.87 46.95 46.97 46.97 46.97 47.01 46.98 46.93 46.94 46.93 46.88 46.83 46.76 46.69 46.64 46.55 46.50 46.41 46.41 46.39 46.35 46.23 46.16 46.19 46.15 46.14 46.17 46.15 46.22 46.36 46.26 46.29 46.23 46.15 46.14 46.10 45.99 45.99 45.78 45.67 45.72 44.50 45.45 45.55 45.44 45.46 45.51 45.61 45.54 45.85 45.60 45.17 44.89 45.42 45.60 45.64 45.70 45.72 45.70 45.74 45.70 45.73 45.80 45.79 45.84 45.86 45.87 45.88 45.93 45.98 46.31 46.01 45.88 45.83 45.86 45.87 45.97 46.07 46.10 46.08 46.12 46.17 46.23 46.25 46.24 46.29 46.24 46.26 46.26 46.23 46.24 46.17 46.06 46.27 46.10

49.47 49.33 49.17 49.05 48.81 48.66 48.55 48.49 48.37 48.28 48.18 48.03 47.91 47.86 47.78 47.69 47.59 47.48 47.42 47.35 47.21 47.26 47.23 47.27 47.25 47.07 46.94 46.92 46.92 47.08 47.13 47.14 47.18 47.21 47.24 47.27 47.32 47.33 47.33 47.34 47.35 47.39 47.40 47.27 47.55 47.58 47.62 47.65 47.71 47.80 47.86 59.22 59.07 59.13 59.03 59.06 59.10 59.29 59.55 59.85 60.17 60.56 60.96 61.27 61.50 61.73 61.80 61.74 61.55 61.32 61.05 60.82 60.53 60.27 60.16 59.87 59.65 58.92 51.13 50.07 49.54 49.20 48.81 48.55 48.38 48.21 48.09 47.94 47.82 47.69 47.63 47.51 47.22 47.08 47.04 47.06 47.02 46.85 46.80 46.81 46.86 46.82 46.79 46.83 46.87 46.85 46.84 46.85 46.83 46.78 46.78 46.79 46.76 46.69 46.65 46.54 46.47 46.43 46.43 46.35 46.31 46.30 46.34 46.20 46.13 46.06 46.02 45.97 46.03 46.10 46.14 46.31 46.24 46.29 46.17 46.10 46.12 46.11 46.04 45.87 45.84 45.84 45.53 45.54 45.53 45.30 45.37 45.50 45.47 45.54 45.58 45.41 45.41 45.44 45.48 45.51 45.58 45.67 45.63 45.70 45.69 45.70 45.78 45.84 45.78 45.87 45.83 45.85 45.95 45.82 45.88 45.97 46.50 45.99 45.88 45.86 45.86 45.84 45.92 46.02 46.08 46.11 46.15 46.16 46.19 46.19 46.18 46.22 46.21 46.21 46.22 46.19 46.34 46.25 46.11 46.27 46.05 45.71

49.31 49.10 48.87 48.72 48.60 48.54 48.44 48.35 48.25 48.14 48.02 47.88 47.77 47.74 47.70 47.59 47.53 47.36 47.26 47.17 47.10 47.12 47.24 47.33 47.10 46.94 46.91 46.86 47.00 47.10 47.16 47.18 47.22 47.24 47.23 47.27 47.28 47.27 47.22 47.27 47.32 47.27 47.17 47.40 47.45 47.48 47.56 47.63 59.05 58.83 58.86 58.83 58.90 59.05 59.36 59.71 60.01 60.36 60.75 61.09 61.35 61.50 61.56 61.46 61.24 60.98 60.76 60.54 60.16 59.85 59.58 59.48 59.10 58.82 57.70 50.96 50.08 49.50 49.09 48.71 48.39 48.22 48.11 47.95 47.81 47.71 47.61 47.46 47.37 47.09 46.98 46.96 46.89 46.86 46.73 46.71 46.75 46.80 46.79 46.66 46.62 46.79 46.79 46.75 46.73 46.71 46.65 46.60 46.64 46.65 46.63 46.50 46.44 46.39 46.38 46.33 46.27 46.26 46.19 46.23 46.19 46.10 46.00 45.96 45.90 45.94 45.99 46.10 46.19 46.18 46.27 46.28 46.16 45.98 45.91 45.80 45.75 44.44 45.52 45.56 45.52 45.34 45.31 45.35 45.43 45.51 45.50 45.53 45.56 45.47 45.37 45.37 45.45 45.52 45.62 45.85 45.79 45.73 45.73 45.69 45.75 45.81 45.88 45.83 45.84 45.87 45.84 45.89 46.18 46.05 45.95 45.89 45.88 45.90 45.91 45.96 46.01 46.08 46.05 46.02 46.08 46.13 46.15 46.15 46.21 46.23 46.21 46.23 46.23 46.36 46.39 46.27 45.89 46.23 45.44 45.91

49.16 48.98 48.83 48.69 48.56 48.48 48.38 48.30 48.24 48.15 48.05 47.95 47.82 47.78 47.78 47.61 47.59 47.15 46.94 46.86 46.96 47.01 46.93 46.83 46.94 47.05 47.16 47.19 47.20 47.21 47.19 47.21 47.23 47.22 47.18 47.20 47.27 47.33 47.16 47.26 47.39 47.44 58.41 58.56 58.79 58.66 58.69 58.82 59.12 59.45 59.78 60.15 60.55 60.89 61.13 61.28 61.26 61.12 60.89 60.65 60.43 60.10 59.82 59.64 59.21 58.99 58.61 58.34 57.62 56.59 49.98 49.51 49.13 48.69 48.41 48.24 48.04 47.83 47.67 47.47 47.34 47.25 47.15 47.00 46.82 46.85 46.75 46.71 46.68 46.64 46.70 46.69 46.60 46.48 46.50 46.64 46.68 46.66 46.66 46.63 46.56 46.46 46.51 46.54 46.46 46.39 46.38 46.33 46.29 46.25 46.20 46.16 46.11 46.14 46.20 46.13 45.98 45.85 45.84 45.87 45.92 46.00 45.91 45.98 45.99 45.93 45.86 45.76 45.75 45.92 45.63 45.50 45.49 45.37 45.44 45.43 45.32 45.31 45.41 45.51 45.54 45.52 45.46 45.42 45.41 45.59 45.50 45.62 45.72 45.70 45.73 45.70 45.66 45.68 45.69 45.77 45.77 45.92 45.88 45.81 45.82 45.95 46.35 45.98 45.91 45.98 46.06 46.07 46.01 45.98 45.92 45.97 45.97 45.94 46.01 46.10 46.11 46.10 46.17 46.23 46.21 46.22 46.23 46.34 46.32 46.20 46.07 45.56 46.37 46.43

48.87 48.76 48.62 48.54 48.45 48.36 48.27 48.18 48.12 48.05 47.99 47.93 47.80 47.91 47.74 46.95 46.94 46.85 46.70 46.96 46.89 46.80 46.89 47.03 47.11 47.17 47.17 47.19 47.18 47.18 47.18 47.15 47.15 47.24 47.15 47.19 47.16 47.24 58.22 58.53 58.55 58.60 58.66 58.92 59.26 59.58 59.93 60.27 60.60 60.88 60.98 60.97 60.80 60.57 60.30 60.04 59.72 59.40 59.03 58.65 58.35 58.17 57.74 57.37 56.38 49.18 48.97 48.69 48.34 48.08 47.80 47.59 47.38 47.21 47.08 47.04 46.88 46.79 46.73 46.68 46.67 46.62 46.59 46.59 46.53 46.47 46.41 46.42 46.46 46.55 46.55 46.55 46.52 46.46 46.39 46.36 46.38 46.32 46.29 46.27 46.22 46.18 46.14 46.12 46.11 46.06 46.03 46.11 46.15 45.99 45.85 45.82 45.83 45.86 45.95 45.81 45.80 45.85 45.74 45.66 44.60 45.05 45.58 45.53 45.42 45.30 45.41 45.36 45.44 45.34 45.29 45.40 45.40 45.49 45.53 45.51 45.55 45.43 45.52 45.53 45.56 45.60 45.63 45.63 45.66 45.63 45.64 45.63 45.78 45.78 45.85 45.78 45.80 45.90 46.19 46.02 46.00 46.01 45.98 46.04 46.13 46.16 46.08 46.00 45.95 45.99 45.99 45.96 46.01 46.02 45.99 46.08 46.13 46.15 46.13 46.19 46.20 46.10 46.09 45.36 46.22 46.38

48.83 48.70 48.63 48.49 48.40 48.33 48.24 48.15 48.10 48.03 48.16 48.36 47.96 46.96 46.92 46.71 46.76 46.89 47.06 46.87 46.91 47.01 47.11 47.16 47.15 47.17 47.16 47.13 47.11 47.14 47.13 47.20 47.20 47.14 57.90 58.23 58.51 58.43 58.60 58.75 59.08 59.42 59.74 60.06 60.34 60.55 60.60 60.56 60.42 60.21 59.91 59.61 59.31 58.92 58.59 58.41 57.83 57.54 57.10 56.75 56.16 54.99 48.44 48.24 47.90 47.63 47.39 47.23 47.04 46.97 46.87 46.76 46.76 46.36 46.47 46.45 46.41 46.38 46.46 46.42 46.33 46.39 46.34 46.42 46.45 46.48 46.46 46.41 46.31 46.22 46.16 46.19 46.19 46.17 46.12 46.05 46.04 46.02 45.99 45.99 45.95 45.94 46.07 45.97 45.83 45.78 45.74 45.80 45.92 45.62 45.21 45.31 45.48 45.58 45.58 45.52 45.45 45.33 45.34 45.25 45.32 45.33 45.38 45.38 45.31 45.31 45.33 45.35 45.41 45.34 45.49 45.57 45.51 45.55 45.52 45.58 45.66 45.68 45.66 45.69 45.76 45.74 45.69 45.70 45.75 45.83 45.85 46.16 46.21 46.02 45.91 45.99 46.04 46.07 46.09 46.27 46.20 45.94 45.88 45.99 46.10 46.05 46.01 46.01 45.98 46.03 46.05 46.23 46.23 46.11 45.96 45.38 45.68 46.15 46.37 46.36 60.25

48.71 48.59 48.40 48.31 48.26 48.20 48.11 48.04 48.02 48.16 46.75 46.89 46.67 47.13 47.10 46.97 46.95 47.08 47.14 47.18 47.13 47.08 47.09 47.04 47.10 47.11 47.14 47.15 57.86 58.26 58.34 58.44 58.67 58.97 59.28 59.57 59.83 60.04 60.18 60.26 60.15 60.01 59.83 59.55 59.22 58.86 58.47 58.06 57.71 57.31 57.00 56.69 56.22 55.59 54.57 47.43 47.19 47.04 46.95 46.73 46.65 46.59 46.46 46.47 46.44 46.36 46.38 46.37 46.29 46.20 46.23 46.19 46.30 46.37 46.39 46.37 46.28 46.16 46.09 46.06 46.09 46.10 46.07 46.02 45.97 45.92 45.91 45.90 45.85 45.84 45.78 45.80 45.96 45.83 45.74 45.66 45.70 45.77 45.10 45.65 45.54 45.49 45.43 45.34 45.35 45.26 45.19 45.23 45.23 45.29 45.33 45.33 45.40 45.33 45.27 45.25 45.28 45.31 45.37 45.47 45.58 45.58 45.56 45.60 45.62 45.63 45.71 45.76 45.85 45.76 45.73 45.77 45.73 45.72 45.86 45.90 46.32 46.10 45.91 45.97 46.08 46.22 46.27 46.19 45.75 45.20 45.64 46.00 46.23 46.29 46.14 46.04 45.97 46.01 46.07 46.13 46.08 45.98 45.97 45.73 46.18 46.36 46.43 46.48 46.32 60.16

48.67 48.50 48.34 48.26 48.20 48.13 48.08 48.25 47.96 46.69 46.75 46.59 46.93 47.11 47.13 46.98 47.05 47.11 47.13 47.07 47.03 46.99 46.97 47.06 47.05 47.17 57.44 57.95 58.26 58.40 58.57 58.83 59.12 59.35 59.56 59.69 59.82 59.84 59.76 59.58 59.39 59.10 58.73 58.35 58.00 57.64 57.27 56.86 56.46 56.17 55.48 54.98 54.31 53.10 47.10 46.94 46.82 46.65 46.51 46.36 46.29 46.32 46.22 46.25 46.22 46.20 46.13 46.10 46.13 46.17 46.17 46.22 46.22 46.19 46.10 46.03 46.00 45.96 45.97 45.97 45.94 45.92 45.88 45.81 45.79 45.78 45.73 45.69 45.66 45.59 45.70 45.79 45.74 45.63 45.88 44.50 45.61 45.45 45.29 45.35 45.38 45.38 45.20 45.18 45.14 45.20 45.25 45.24 45.27 45.31 45.36 45.41 45.28 45.27 45.34 45.40 45.44 45.48 45.59 45.57 45.57 45.58 45.66 45.69 45.78 45.79 45.80 45.82 45.80 45.77 45.78 45.79 45.91 46.20 46.12 46.12 46.12 46.05 46.13 46.11 46.22 46.01 45.61 45.79 45.83 45.35 44.65 44.72 45.68 46.13 46.02 46.03 46.08 46.17 46.00 45.44 45.61 46.15 46.34 46.37 46.40 46.38 46.44 60.08

48.41 48.28 48.19 48.17 48.10 48.08 46.63 46.72 46.89 46.98 47.10 47.08 47.06 47.12 47.10 47.07 46.99 46.92 46.87 47.01 47.23 56.98 57.61 58.20 58.27 58.42 58.66 58.87 59.08 59.27 59.38 59.43 59.43 59.34 59.13 58.88 58.69 58.34 57.88 57.61 57.22 56.86 56.40 55.92 55.53 55.01 54.31 53.70 52.88 51.93 47.05 46.81 46.69 46.61 46.50 46.33 46.10 46.21 46.12 46.09 46.12 46.10 46.05 46.03 46.05 46.10 46.04 46.03 46.04 46.02 46.01 45.99 45.92 45.86 45.85 45.85 45.85 45.78 45.75 45.73 45.68 45.65 45.62 45.55 45.54 45.52 45.52 45.76 45.74 45.77 45.14 45.54 45.38 45.30 45.34 45.34 45.19 45.09 45.12 45.18 45.20 45.16 45.11 45.14 45.23 45.27 45.32 45.33 45.32 45.25 45.40 45.45 45.49 45.52 45.48 45.53 45.56 45.63 45.70 45.65 45.78 45.81 45.71 45.86 45.78 45.82 45.92 45.97 45.96 46.30 46.14 46.11 46.08 46.09 46.05 45.90 45.88 45.53 45.94 45.97 46.01 45.98 45.94 45.90 45.82 45.83 45.90 46.05 45.96 45.93 45.41 46.09 46.23 46.27 46.23 46.31 46.42 46.39 46.36 59.95

48.28 48.23 48.19 48.14 48.02 46.57 46.56 46.68 46.75 47.07 47.16 47.06 47.09 47.06 46.99 46.83 46.96 46.95 57.18 57.96 58.13 58.24 58.43 58.60 58.79 58.93 59.00 59.04 58.99 58.91 58.71 58.48 58.22 57.96 57.57 57.18 56.82 56.35 55.96 55.49 54.99 54.47 53.82 53.13 52.72 51.83 50.81 46.73 46.57 46.48 46.40 46.22 45.98 46.05 45.99 46.01 46.00 46.00 45.99 45.94 45.92 46.01 45.98 45.91 45.92 45.90 45.91 45.90 45.84 45.77 45.71 45.72 45.73 45.64 45.65 45.63 45.57 45.51 45.48 45.46 45.41 45.41 45.40 45.17 45.74 44.54 45.35 45.36 45.18 45.25 45.16 45.09 44.94 44.97 45.02 45.08 45.10 45.04 45.04 45.06 45.13 45.13 45.19 45.21 45.25 45.27 45.35 45.43 45.45 45.49 45.50 45.52 45.64 45.58 45.64 45.69 45.74 45.83 45.78 45.84 45.88 45.79 45.84 45.98 45.95 46.19 46.15 46.18 46.00 45.74 45.40 45.82 45.97 45.95 45.98 46.00 46.08 46.12 46.08 46.04 46.09 45.91 45.22 45.51 45.49 45.85 45.98 46.14 46.21 46.22 46.25 46.34 46.35 46.34 46.16 58.43 59.59

46.53 46.72 46.77 47.04 47.20 47.22 46.98 46.92 46.85 46.91 47.09 56.77 57.63 58.00 58.01 58.15 58.33 58.46 58.60 58.62 58.60 58.54 58.44 58.32 58.06 57.82 57.59 57.24 56.78 56.35 55.95 55.50 55.02 54.50 53.99 53.36 52.67 52.24 51.15 50.77 46.42 46.32 46.27 46.03 45.95 45.95 45.91 45.93 45.93 45.92 45.90 45.89 45.84 45.88 45.95 45.84 45.85 45.83 45.80 45.76 45.71 45.65 45.60 45.58 45.58 45.56 45.53 45.52 45.46 45.41 45.42 45.39 45.32 45.32 45.30 45.29 45.34 45.56 45.22 45.14 45.14 45.07 44.99 44.93 44.85 44.95 44.93 44.95 44.99 45.03 45.04 45.08 45.12 45.09 45.11 45.14 45.17 45.33 45.37 45.43 45.45 45.53 45.59 45.58 45.60 45.64 45.69 45.77 45.77 45.75 45.85 45.80 45.87 45.85 45.96 45.93 45.76 46.09 46.20 46.13 45.89 45.41 45.81 45.83 45.94 45.96 45.97 46.00 46.09 46.09 46.09 46.08 46.15 46.18 46.02 45.63 45.29 45.51 45.75 45.87 46.31 46.33 46.29 46.43 46.36 46.33 57.87 59.10

46.40 46.69 46.77 46.96 47.07 47.20 47.02 46.91 46.95 46.84 56.47 57.15 57.75 57.82 57.88 57.99 58.13 58.20 58.22 58.18 58.11 58.01 57.90 57.70 57.44 57.15 56.84 56.34 55.89 55.44 55.01 54.62 54.17 53.66 52.95 51.95 51.23 51.07 46.17 46.14 46.00 45.89 45.86 45.84 45.84 45.82 45.82 45.84 45.78 45.75 45.77 45.86 45.82 45.75 45.73 45.68 45.66 45.62 45.57 45.50 45.43 45.41 45.47 45.43 45.42 45.42 45.39 45.36 45.34 45.27 45.22 45.21 45.19 45.30 45.30 45.11 45.07 45.03 44.94 44.96 44.94 44.86 44.96 45.00 45.02 45.00 45.02 45.14 45.10 45.18 45.22 45.17 45.26 45.28 45.39 45.42 45.41 45.53 45.54 45.61 45.67 45.62 45.77 45.75 45.81 45.78 45.73 45.82 45.87 45.93 45.95 45.99 46.02 46.36 46.05 46.13 46.17 45.92 45.62 45.69 45.81 45.94 45.94 45.94 45.96 46.07 46.08 46.10 46.11 46.13 46.13 46.09 46.03 45.97 45.68 45.23 45.39 46.30 46.41 46.42 46.41 46.46 46.42 57.27 58.46

46.38 46.83 46.98 47.16 47.16 46.85 46.90 46.68 56.61 57.25 57.45 57.54 57.65 57.69 57.76 57.79 57.77 57.71 57.63 57.52 57.30 56.95 56.66 56.32 55.87 55.36 55.00 54.55 54.31 53.94 53.28 52.34 51.72 46.05 45.94 45.93 45.85 45.74 45.74 45.74 45.69 45.72 45.72 45.71 45.66 45.71 45.75 45.75 45.64 45.62 45.59 45.55 45.52 45.46 45.38 45.31 45.29 45.28 45.35 45.37 45.37 45.37 45.31 45.28 45.21 45.13 45.08 45.03 45.06 44.98 45.07 44.94 44.87 44.94 44.95 44.87 44.87 44.97 45.02 45.05 45.13 45.12 45.11 45.13 45.15 45.24 45.24 45.28 45.30 45.35 45.39 45.41 45.44 45.57 45.71 45.68 45.71 45.69 45.75 45.83 45.76 45.66 45.73 45.89 46.00 46.12 45.16 45.65 46.44 45.63 45.85 45.97 45.85 45.51 45.58 45.76 45.95 45.86 45.94 45.95 46.02 46.07 46.09 46.09 46.11 46.12 46.13 46.09 46.07 46.08 46.13 46.16 45.37 44.87 46.25 46.32 46.46 46.26 57.48 58.71

46.28 46.59 46.94 47.06 46.68 46.64 56.11 56.73 57.02 57.05 57.12 57.14 57.27 57.35 57.31 57.24 57.16 56.97 56.79 56.39 56.14 55.79 55.35 54.84 54.47 54.21 53.89 53.07 52.69 45.77 45.73 45.69 45.57 45.63 45.59 45.57 45.60 45.60 45.59 45.56 45.59 45.64 45.62 45.55 45.47 45.49 45.45 45.40 45.34 45.28 45.23 45.19 45.18 45.25 45.30 45.33 45.33 45.28 45.21 45.14 45.06 44.98 45.03 45.08 45.04 44.85 44.77 44.84 44.84 44.87 44.83 44.84 44.94 45.05 45.09 45.10 45.08 45.07 45.12 45.16 45.20 45.24 45.26 45.34 45.35 45.36 45.42 45.48 45.55 45.62 45.67 45.68 45.77 45.77 45.85 45.69 45.69 45.84 45.97 45.22 45.22 46.03 45.71 46.36 45.86 45.52 44.59 45.20 45.42 45.71 45.73 45.81 45.85 45.91 45.97 46.01 46.02 46.04 46.08 46.14 46.15 46.16 46.19 46.17 46.10 46.14 46.39 46.51 46.37 45.62 44.78 46.59 47.21 56.66 57.65 58.99

46.27 46.66 46.50 46.43 55.62 56.03 56.45 56.42 56.51 56.58 56.64 56.72 56.73 56.66 56.54 56.36 56.15 55.87 55.63 55.28 54.75 54.41 54.12 53.54 52.58 45.11 45.53 45.50 45.56 45.52 45.44 45.47 45.50 45.50 45.48 45.54 45.53 45.51 45.47 45.37 45.40 45.35 45.31 45.24 45.20 45.12 45.08 45.07 45.11 45.20 45.25 45.26 45.23 45.08 45.05 45.02 45.02 44.91 44.97 44.58 44.71 44.66 44.68 44.76 44.77 44.78 44.86 44.94 44.96 45.02 45.01 45.04 45.07 45.11 45.15 45.19 45.27 45.33 45.29 45.30 45.41 45.40 45.49 45.52 45.58 45.67 45.75 45.74 45.76 45.84 45.73 45.72 45.87 46.01 46.58 45.89 45.97 46.09 46.10 46.00 46.07 46.00 46.02 45.92 45.15 45.64 45.96 45.93 45.93 45.99 46.04 46.02 46.05 46.07 46.17 46.16 46.15 46.17 46.17 46.17 46.10 46.24 46.50 46.56 46.47 46.27 46.53 48.28 56.77 57.85 59.16

46.40 46.34 55.03 55.42 55.69 55.61 55.60 55.67 55.82 55.86 55.90 55.79 55.66 55.60 55.45 55.35 55.21 54.71 54.44 53.88 52.71 52.41 45.25 45.43 45.42 45.46 45.42 45.35 45.35 45.34 45.37 45.37 45.37 45.38 45.38 45.38 45.32 45.28 45.25 45.21 45.15 45.09 45.04 44.99 44.96 45.00 45.09 45.15 45.12 45.09 45.03 45.03 44.94 44.89 43.80 44.73 44.73 44.72 44.71 44.77 44.75 44.74 44.84 44.90 44.94 44.94 44.98 45.01 45.06 45.08 45.17 45.16 45.23 45.20 45.24 45.27 45.28 45.33 45.41 45.47 45.51 45.52 45.61 45.73 45.75 45.76 45.74 45.68 45.67 45.75 46.47 45.82 45.94 45.88 45.97 46.09 46.15 45.99 46.02 46.06 46.04 46.03 46.07 46.17 46.17 46.12 46.20 46.22 46.21 46.22 46.25 46.40 46.49 46.37 46.18 46.88 49.15 56.30 56.82 57.98 59.20

54.49 54.55 54.58 54.57 54.66 54.80 54.79 54.91 54.85 54.86 54.93 54.79 54.21 53.41 53.11 53.03 52.18 45.27 45.31 45.30 45.38 45.30 45.24 45.19 45.23 45.28 45.25 45.25 45.24 45.28 45.30 45.20 45.18 45.17 45.12 45.09 45.00 44.98 44.93 44.94 44.94 44.95 44.98 44.99 45.00 44.95 44.86 44.93 44.78 44.80 44.78 44.74 44.69 44.85 44.86 44.91 44.84 44.91 44.94 44.96 44.99 45.02 45.09 45.12 45.12 45.20 45.19 45.19 45.22 45.28 45.32 45.33 45.33 45.35 45.41 45.49 45.57 45.58 45.63 45.66 45.71 45.70 45.72 45.74 45.77 45.89 45.90 46.12 46.21 45.80 46.04 46.03 46.07 46.06 46.07 46.14 46.21 46.22 46.20 46.26 46.28 46.29 46.29 46.39 46.37 46.38 46.16 47.73 56.30 56.84 58.08 59.32

53.55 53.50 53.49 53.52 53.82 53.91 53.96 54.07 54.28 53.71 53.10 52.69 52.81 52.72 52.44 45.18 45.19 45.15 45.25 45.15 45.16 45.11 45.08 45.14 45.13 45.14 45.19 45.25 45.23 45.07 45.07 45.07 45.05 45.01 44.97 44.93 44.90 44.86 44.85 44.85 44.88 44.86 44.75 44.76 44.70 44.33 44.75 44.77 44.74 44.73 44.85 44.90 44.93 44.93 44.96 44.94 44.98 44.99 45.03 45.09 45.14 45.19 45.15 45.19 45.21 45.19 45.27 45.28 45.29 45.41 45.33 45.41 45.43 45.51 45.59 45.56 45.56 45.57 45.71 45.74 45.74 45.77 45.82 46.24 46.05 46.04 46.05 46.07 46.08 46.08 46.16 46.23 46.29 46.23 46.30 46.32 46.33 46.34 46.45 46.42 46.44 46.23 48.47 47.21 47.15 55.63 56.32 56.90 58.20 59.43

52.86 52.75 52.89 52.95 53.14 52.86 52.55 52.12 52.04 52.02 52.14 45.05 45.07 45.06 45.13 45.10 45.05 45.04 44.99 45.09 45.07 45.08 45.17 45.14 45.15 45.02 44.96 45.01 44.99 44.96 44.90 44.86 44.83 44.80 44.81 44.86 44.78 44.75 43.70 44.77 44.73 44.71 44.72 44.68 44.79 44.88 44.88 44.89 44.96 44.96 45.01 45.04 45.00 45.03 45.10 45.14 45.17 45.15 45.15 45.20 45.22 45.28 45.33 45.32 45.29 45.41 45.45 45.41 45.44 45.49 45.55 45.61 45.58 45.66 45.73 45.80 45.55 46.02 46.26 46.05 46.08 46.10 46.07 46.09 46.16 46.23 46.33 46.38 46.32 46.30 46.31 46.35 46.42 46.39 46.31 46.58 49.08 47.26 47.19 54.62 55.73 56.37 56.98 58.33 59.46

51.87 52.09 51.81 51.64 51.31 51.32 44.86 44.90 44.95 45.03 44.99 44.92 44.88 44.85 44.96 44.98 44.98 44.99 45.03 45.02 44.96 44.86 44.94 44.91 44.89 44.80 44.77 44.79 44.79 44.77 44.85 43.83 44.73 44.68 44.73 44.76 44.67 44.62 44.77 44.84 44.91 44.92 44.91 44.95 44.95 44.99 45.03 45.04 45.08 45.14 45.17 45.14 45.13 45.19 45.25 45.23 45.29 45.31 45.38 45.35 45.38 45.43 45.42 45.42 45.49 45.60 45.67 45.62 45.63 45.68 45.35 45.96 46.19 46.07 46.16 46.18 46.16 46.17 46.21 46.31 46.34 46.31 46.28 46.30 46.36 46.41 46.37 46.27 46.95 47.33 47.36 47.21 47.07 53.13 53.68 54.72 55.83 56.44 57.16 58.45 59.48

51.34 50.99 50.93 44.74 44.84 44.78 44.84 44.78 44.78 44.75 44.76 44.85 44.87 44.89 44.91 44.94 44.92 44.87 44.79 44.84 44.84 44.76 44.77 44.80 44.77 44.81 44.13 44.73 44.83 44.71 44.63 44.64 44.66 44.72 44.72 44.77 44.85 44.89 44.88 44.88 44.92 44.97 44.99 45.02 45.10 45.10 45.11 45.12 45.17 45.17 45.21 45.23 45.25 45.28 45.37 45.36 45.39 45.45 45.43 45.45 45.50 45.56 45.63 45.82 45.78 45.67 44.74 45.92 46.28 45.62 46.19 46.20 46.20 46.20 46.24 46.32 46.34 46.32 46.31 46.37 46.43 46.40 46.23 47.24 47.44 47.37 47.23 47.10 52.21 52.76 53.71 54.76 55.94 56.50 57.23 58.42 59.31

44.57 44.76 44.69 44.76 44.70 44.67 44.63 44.66 44.73 44.79 44.77 44.85 44.83 44.82 44.78 44.70 44.73 44.77 44.80 44.76 44.83 44.40 44.66 44.76 44.73 44.71 44.70 44.59 44.65 44.70 44.75 44.77 44.78 44.79 44.82 44.82 44.84 44.90 44.97 45.02 45.06 45.10 45.10 45.15 45.19 45.17 45.24 45.20 45.25 45.28 45.27 45.32 45.36 45.36 45.40 45.54 45.66 45.72 45.75 45.74 45.37 44.65 44.60 45.71 46.38 45.87 46.25 46.23 46.20 46.27 46.33 46.35 46.33 46.29 46.37 46.40 46.33 46.24 47.67 47.30 47.29 47.26 47.13 51.26 51.84 52.63 53.83 55.38 55.97 56.59 57.33 58.45 59.20

44.17 44.72 44.64 44.60 44.52 44.53 44.57 44.59 44.68 44.74 44.77 44.78 44.74 44.75 44.70 44.65 44.74 44.79 44.80 44.65 44.63 44.73 44.74 44.68 44.66 44.76 44.73 44.57 44.64 44.74 44.77 44.74 44.72 44.72 44.79 44.84 44.86 44.93 44.98 45.00 45.02 45.09 45.12 45.16 45.18 45.22 45.21 45.27 45.25 45.29 45.30 45.28 45.37 45.40 45.51 45.78 44.93 45.53 45.82 45.67 44.91 45.72 45.78 45.83 46.37 46.32 46.23 46.26 46.27 46.30 46.30 46.35 46.34 46.38 46.43 46.48 46.29 48.08 47.23 47.21 47.14 47.08 47.01 50.65 51.16 51.79 52.78 54.24 55.37 56.11 56.76 57.44 58.39 59.11

44.73 44.72 44.61 44.56 44.53 44.58 44.60 44.73 44.66 44.71 44.77 44.85 44.83 44.75 44.68 44.67 44.84 44.70 44.73 44.72 44.74 44.69 44.66 44.67 44.73 44.75 44.67 44.59 44.69 44.70 44.73 44.69 44.67 44.71 44.80 44.89 44.92 44.93 44.95 44.96 45.03 45.11 45.14 45.15 45.14 45.26 45.28 45.30 45.26 45.27 45.32 45.32 45.37 45.50 45.64 45.69 45.11 45.63 45.50 45.50 45.34 45.90 45.87 46.48 46.07 46.28 46.26 46.29 46.29 46.34 46.35 46.35 46.44 46.52 46.37 48.30 47.04 47.05 47.06 47.03 47.05 47.08 50.18 50.61 51.23 51.96 53.22 54.55 55.61 56.42 56.99 57.59 58.37 59.08

44.53 44.70 44.59 44.57 44.52 43.96 43.56 44.00 44.18 43.94 44.34 44.63 44.81 44.80 44.50 44.47 44.71 44.73 44.70 44.63 44.69 44.71 44.68 44.64 44.66 44.59 44.60 44.67 44.69 44.68 44.67 44.74 44.77 44.78 44.87 44.86 44.90 44.95 44.99 45.05 45.12 45.14 45.14 45.20 45.25 45.26 45.26 45.30 45.32 45.32 45.37 45.42 45.51 45.66 45.66 45.17 45.64 45.74 45.79 45.72 45.77 46.52 46.40 46.55 46.40 46.34 46.35 46.38 46.43 46.37 46.43 46.39 46.38 48.38 47.13 47.19 47.13 47.09 47.04 47.07 47.10 49.72 50.14 50.66 51.31 52.18 53.57 54.76 55.72 56.59 57.19 57.69 58.26 59.04

43.86 44.62 44.48 44.57 44.54 44.59 44.55 44.60 44.64 44.59 44.63 44.67 44.67 44.57 44.48 44.65 44.61 44.54 44.67 44.73 44.76 44.68 44.68 44.57 44.61 44.64 44.63 44.66 44.69 44.70 44.72 44.74 44.77 44.80 44.78 44.88 44.92 45.00 45.02 45.01 45.07 45.17 45.18 45.16 45.22 45.28 45.27 45.29 45.35 45.38 45.39 45.45 45.49 45.69 45.73 45.54 45.73 45.91 45.84 45.80 45.78 46.51 46.64 46.06 46.30 46.31 46.40 46.42 46.45 46.47 46.42 46.45 48.36 47.00 47.18 48.01 47.13 47.07 47.15 47.17 47.23 49.21 49.49 49.95 50.61 51.31 52.44 53.89 54.82 55.74 56.64 57.28 57.71 58.16 58.91

44.54 44.54 44.55 44.59 44.65 44.66 44.65 44.60 44.56 44.63 44.66 44.67 44.72 44.72 44.62 44.61 44.62 44.63 44.62 44.64 44.73 44.74 44.69 44.71 44.74 44.79 44.80 44.83 44.91 44.95 44.98 45.02 45.04 45.11 45.13 45.15 45.19 45.24 45.30 45.33 45.32 45.37 45.34 45.38 45.48 45.61 45.69 45.59 45.71 45.91 45.98 45.82 46.52 46.58 46.36 46.37 46.39 46.41 46.42 46.47 46.41 46.49 48.20 46.99 47.26 47.65 47.12 47.10 47.17 47.21 47.24 47.23 48.89 49.04 49.17 49.42 49.73 50.31 51.17 52.50 53.82 54.79 55.66 56.53 57.19 57.61 58.02 58.68

44.54 44.53 44.56 44.60 44.69 44.63 44.63 44.57 44.59 44.63 44.68 44.69 44.72 44.56 44.52 44.58 44.61 44.66 44.67 44.72 44.72 44.65 44.66 44.72 44.81 44.79 44.78 44.83 44.95 45.02 45.04 45.03 45.06 45.10 45.12 45.14 45.22 45.26 45.28 45.32 45.36 45.37 45.41 45.59 45.59 45.51 45.71 45.70 45.73 45.80 46.61 46.60 46.73 46.37 46.43 46.34 46.43 46.45 46.50 46.50 46.55 47.92 50.10 47.10 48.09 47.26 47.15 47.14 47.17 47.20 47.25 47.23 47.22 47.24 48.48 48.58 48.68 48.77 49.05 49.25 49.46 49.77 50.23 50.91 51.96 53.48 54.74 55.57 56.34 57.00 57.45 57.85 58.38

44.54 44.54 44.57 44.65 44.62 44.60 44.54 44.61 44.61 44.65 44.63 44.54 44.53 44.53 44.63 44.64 44.64 44.66 44.66 44.67 44.66 44.67 44.73 44.77 44.73 44.76 44.80 44.95 45.00 44.99 45.03 45.02 45.08 45.14 45.12 45.16 45.21 45.28 45.29 45.27 45.35 45.50 45.72 44.43 45.66 45.72 45.74 45.83 46.69 46.68 46.68 46.68 47.01 46.50 46.40 46.46 46.49 46.54 46.58 46.55 47.59 50.10 47.30 48.34 47.17 47.10 47.09 47.11 47.14 47.18 47.23 47.24 47.25 47.27 47.77 47.97 47.84 48.06 48.16 48.26 48.36 48.46 48.51 48.79 49.05 49.22 49.44 49.80 50.27 50.89 51.64 52.73 54.15 55.32 56.04 56.62 57.13 57.49 57.96

44.54 44.54 44.62 44.66 44.59 44.55 44.58 44.62 44.55 44.49 44.48 44.58 44.58 44.61 44.63 44.67 44.64 44.63 44.66 44.69 44.68 44.70 44.70 44.77 44.87 44.88 44.91 44.98 44.99 45.03 45.08 45.01 45.10 45.12 45.17 45.21 45.23 45.26 45.31 45.35 45.40 45.67 45.74 45.12 45.57 45.63 46.77 46.82 46.84 46.76 46.73 46.84 46.55 46.49 46.52 46.53 46.62 46.59 47.19 49.64 47.23 47.35 48.34 47.10 47.06 47.12 47.15 47.16 47.19 47.22 47.27 47.29 47.31 47.31 47.33 47.33 47.36 47.40 47.44 47.48 47.52 47.56 47.59 47.66 47.77 47.86 47.87 47.85 47.84 47.94 48.04 48.14 48.24 48.25 48.59 49.03 49.03 49.15 49.39 49.74 50.27 50.90 51.67 52.51 53.50 54.56 55.54 56.25 56.66 56.78 57.28

44.54 44.53 44.59 44.68 44.57 44.51 44.55 44.53 44.51 44.49 44.46 44.51 44.56 44.57 44.59 44.64 44.60 44.63 44.63 44.68 44.69 44.71 44.66 44.74 44.84 44.84 44.89 44.95 44.99 44.96 44.95 45.05 45.06 45.12 45.15 45.20 45.26 45.28 45.36 45.37 45.34 45.52 45.81 45.22 44.82 45.56 46.85 46.94 46.91 46.97 46.92 46.84 46.78 46.19 46.57 46.51 46.54 46.70 46.65 46.66 49.05 47.21 47.25 47.76 47.10 47.07 47.11 47.16 47.19 47.25 47.27 47.29 47.33 47.31 47.37 47.36 47.36 47.33 47.34 47.36 47.40 47.44 47.49 47.58 47.64 47.73 47.78 47.84 47.87 47.88 47.82 47.82 47.91 47.92 48.07 48.58 49.02 48.94 49.07 49.29 49.65 50.16 50.79 51.56 52.44 53.23 53.94 54.77 55.60 56.25 56.35 56.66

44.54 44.60 44.58 44.52 44.49 44.49 44.52 44.59 44.54 44.45 44.44 44.54 44.53 44.55 44.60 44.57 44.57 44.62 44.66 44.70 44.64 44.66 44.75 44.78 44.85 44.88 44.92 44.95 44.96 45.02 45.05 45.07 45.11 45.16 45.24 45.23 45.26 45.30 45.33 45.33 45.46 45.70 44.44 45.33 46.93 46.92 47.03 47.22 47.14 47.13 46.98 46.92 46.87 46.46 46.56 46.58 46.63 46.64 46.74 48.36 47.10 47.42 47.52 47.10 47.07 47.13 47.16 47.20 47.24 47.28 47.30 47.34 47.37 47.36 47.39 47.38 47.41 47.45 47.43 47.39 47.45 47.51 47.55 47.63 47.67 47.73 47.77 47.81 47.89 47.85 47.82 47.86 47.93 48.08 48.58 48.92 48.92 49.02 49.22 49.55 50.01 50.60 51.35 52.19 52.97 53.61 54.53 55.50 56.04 56.10 56.20

44.55 44.62 44.54 44.44 44.52 44.55 44.60 44.56 44.44 44.38 44.44 44.51 44.52 44.54 44.56 44.58 44.62 44.57 44.60 44.67 44.70 44.76 44.82 44.83 44.85 44.88 44.94 44.95 44.98 45.01 45.07 45.14 45.18 45.22 45.22 45.30 45.33 45.38 45.25 44.60 44.38 45.52 47.00 47.18 47.14 47.35 47.29 47.28 47.12 47.12 47.04 46.87 46.55 46.63 46.66 46.68 46.94 47.63 50.03 46.86 48.23 47.26 47.12 47.11 47.16 47.19 47.22 47.25 47.28 47.32 47.37 47.38 47.41 47.38 47.41 47.43 47.45 47.46 47.48 47.50 47.54 47.62 47.60 47.67 47.70 47.72 47.75 47.85 47.91 47.90 47.88 47.94 48.02 48.44 48.89 48.87 48.98 49.16 49.47 49.88 50.40 51.05 51.81 52.50 53.12 54.33 55.29 55.63 55.74 55.89

44.78 44.53 44.46 44.53 44.54 44.52 44.52 44.41 44.34 44.38 44.42 44.50 44.56 44.54 44.57 44.58 44.64 44.67 44.73 44.78 44.77 44.79 44.81 44.85 44.88 44.91 44.95 44.98 45.04 45.09 45.09 45.19 45.19 45.22 45.29 45.29 44.26 45.09 45.60 45.54 47.08 47.08 47.22 47.53 47.53 47.44 47.43 47.26 47.28 47.24 47.02 46.93 46.75 46.70 46.80 47.00 47.75 50.73 46.78 46.87 48.34 47.15 47.07 47.08 47.13 47.16 47.21 47.24 47.26 47.28 47.30 47.28 47.37 47.40 47.39 47.40 47.40 47.41 47.46 47.49 47.51 47.62 47.66 47.70 47.71 47.75 47.75 47.79 47.89 47.97 47.93 47.98 48.07 48.51 48.78 48.79 48.91 49.09 49.37 49.74 50.21 50.74 51.38 51.97 52.67 53.83 54.72 55.15 55.32 55.47
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44.33 44.34 44.31 44.36 44.36 44.24 44.27 44.33 44.40 44.46 44.52 44.50 44.55 44.59 44.60 44.68 44.72 44.74 44.77 44.79 44.83 44.85 44.86 44.87 44.91 44.97 44.99 45.02 45.07 45.15 45.12 45.22 45.29 45.19 44.45 45.16 47.35 47.40 47.56 47.40 47.36 47.33 47.27 47.36 47.38 47.46 47.53 47.34 47.20 47.27 47.27 47.38 47.30 47.45 49.58 51.19 47.02 47.03 47.23 47.06 46.89 46.90 47.01 47.09 47.14 47.07 46.99 47.06 47.06 47.13 47.30 47.34 47.39 47.42 47.44 47.48 47.48 47.52 47.58 47.67 47.69 47.71 47.74 47.80 47.79 47.83 47.88 47.93 48.03 48.08 48.06 48.59 48.60 48.63 48.73 48.89 49.13 49.38 49.73 50.13 50.59 50.98 51.63 52.55 53.32 53.84 54.10 54.26

44.42 44.38 44.32 44.27 44.21 44.26 44.30 44.45 44.57 44.57 44.54 44.56 44.59 44.63 44.63 44.64 44.72 44.75 44.79 44.84 44.87 44.89 44.89 44.90 44.92 45.02 45.10 45.06 45.01 45.16 45.25 45.30 43.87 45.05 45.11 47.43 47.69 47.79 47.54 47.52 47.43 47.49 47.53 47.44 47.37 47.40 47.47 47.39 47.33 47.35 47.49 47.24 47.41 48.87 51.05 49.49 46.95 47.63 47.12 47.01 46.95 46.93 46.96 46.97 46.94 46.95 47.03 47.19 47.11 47.18 47.33 47.34 47.38 47.43 47.49 47.51 47.52 47.57 47.59 47.68 47.74 47.76 47.79 47.77 47.78 47.81 47.88 47.92 48.01 48.06 48.11 48.45 48.59 48.64 48.67 48.82 48.99 49.20 49.49 49.80 50.19 50.55 51.12 51.88 52.59 53.21 53.45 53.57

44.53 44.43 44.36 44.31 44.35 44.40 44.48 44.52 44.54 44.56 44.54 44.59 44.65 44.63 44.61 44.65 44.73 44.78 44.81 44.86 44.91 44.93 44.95 44.89 44.97 45.06 45.03 45.08 45.19 45.26 44.38 45.10 45.10 47.49 47.48 47.43 47.48 47.46 47.41 47.40 47.33 47.43 47.35 47.40 47.44 47.36 47.38 47.23 47.38 47.42 47.23 48.01 50.19 50.69 46.94 48.34 47.22 47.12 47.08 46.99 46.97 46.95 47.06 47.13 47.24 47.25 47.13 47.25 47.34 47.36 47.40 47.49 47.55 47.50 47.55 47.59 47.61 47.65 47.69 47.75 47.82 47.79 47.81 47.83 47.90 47.94 48.02 48.06 48.08 48.25 48.58 48.64 48.63 48.78 48.91 49.10 49.32 49.55 49.83 50.15 50.61 51.16 51.72 52.30 52.49 52.54

44.57 44.53 44.52 44.42 44.39 44.47 44.51 44.51 44.52 44.56 44.58 44.59 44.62 44.65 44.65 44.68 44.74 44.80 44.84 44.80 44.79 44.79 44.87 44.88 44.97 45.00 45.03 45.13 45.44 43.94 45.11 47.79 48.01 47.29 47.41 47.55 47.67 47.52 47.53 47.54 47.51 47.52 47.48 47.46 47.45 47.43 47.44 47.43 47.30 47.47 49.38 49.84 47.14 47.03 48.34 47.23 47.16 47.20 47.18 47.09 47.09 47.21 47.30 47.32 47.19 47.19 47.30 47.37 47.39 47.45 47.51 47.45 47.41 47.46 47.55 47.58 47.63 47.72 47.75 47.82 47.88 47.85 47.88 47.94 48.00 48.03 48.08 48.11 48.19 48.34 48.57 48.62 48.74 48.88 49.05 49.18 49.34 49.51 49.68 50.02 50.48 50.90 51.36 51.56 51.61

44.56 44.59 44.59 44.48 44.48 44.49 44.50 44.54 44.52 44.56 44.59 44.61 44.65 44.70 44.69 44.69 44.81 44.85 44.72 44.70 44.69 44.72 44.83 44.96 45.06 45.08 45.12 44.59 45.10 45.03 48.20 48.00 47.85 48.03 47.86 47.78 47.80 47.80 47.73 47.71 47.69 47.61 47.57 47.57 47.56 47.56 47.52 47.45 48.53 48.64 47.23 47.09 47.17 47.78 47.22 47.23 47.26 47.25 47.22 47.24 47.28 47.31 47.29 47.20 47.23 47.33 47.37 47.40 47.44 47.46 47.41 47.42 47.47 47.49 47.55 47.69 47.73 47.77 47.75 47.89 47.98 48.16 48.11 48.17 48.10 48.18 48.08 48.31 48.54 49.61 48.72 48.88 48.87 48.81 49.02 49.17 49.16 49.12 49.28 49.68 50.05 50.42 50.47 50.62

44.50 44.62 44.62 44.53 44.48 44.52 44.54 44.54 44.55 44.56 44.60 44.63 44.67 44.71 44.70 44.71 44.81 44.71 44.78 44.66 44.75 44.80 44.91 43.79 44.27 45.09 44.97 44.97 48.03 48.40 48.17 48.09 48.01 47.96 47.97 47.95 47.94 47.95 47.96 47.91 47.76 47.70 47.67 47.66 47.65 47.82 47.97 48.61 47.34 47.29 47.25 47.39 47.51 47.28 47.35 47.33 47.32 47.32 47.33 47.34 47.39 47.38 47.28 47.26 47.34 47.33 47.36 47.45 47.50 47.45 47.48 47.57 47.61 47.60 47.69 47.78 47.81 47.88 47.89 48.23 48.38 48.40 48.45 48.38 48.30 48.25 48.35 48.39 48.80 48.54 48.52 48.60 48.51 49.13 48.97 49.05 48.92 48.75 48.69 48.89 49.04 49.11 49.37

44.50 44.62 44.66 44.60 44.48 44.49 44.52 44.55 44.57 44.60 44.64 44.67 44.71 44.74 44.77 44.70 44.65 44.76 44.82 44.81 44.89 44.60 44.87 44.85 45.07 44.98 47.98 48.26 48.52 48.13 48.13 48.13 48.13 48.15 48.14 48.15 48.19 48.15 48.08 47.98 47.89 47.80 47.74 47.75 47.88 48.92 49.75 47.44 47.39 47.41 47.48 48.16 47.46 47.48 47.43 47.41 47.41 47.41 47.42 47.45 47.49 47.52 47.41 47.31 47.31 47.31 47.38 47.40 47.41 47.44 47.52 47.64 47.71 47.68 47.71 47.81 47.87 47.88 47.99 48.26 48.20 48.07 48.11 48.02 48.10 48.15 48.26 48.29 48.37 48.32 48.40 48.34 48.59 48.71 48.90 48.82 48.77 48.84 48.71 48.80 48.89 49.02 49.22

44.51 44.61 44.71 44.61 44.48 44.53 44.55 44.57 44.59 44.67 44.71 44.67 44.70 44.76 44.77 44.73 44.82 44.82 44.80 43.82 45.03 44.88 44.81 44.83 48.17 48.19 48.40 48.36 48.35 48.33 48.33 48.35 48.36 48.41 48.45 48.47 48.38 48.28 48.19 48.10 48.01 47.93 47.88 48.44 50.07 47.54 47.50 47.46 47.58 47.92 48.24 47.66 47.71 47.69 47.54 47.48 47.53 47.52 47.54 47.58 47.56 47.46 47.41 47.40 47.47 47.56 47.51 47.50 47.53 47.60 47.70 47.74 47.78 47.83 47.84 47.90 47.92 48.03 48.31 48.28 48.04 48.07 48.02 47.98 47.99 48.05 48.08 48.13 48.20 48.23 48.26 48.35 48.37 48.55 48.63 48.62 48.84 48.76 48.78 48.82 49.01 49.12

44.55 44.65 44.69 44.63 44.56 44.56 44.60 44.62 44.66 44.70 44.73 44.75 44.78 44.90 44.88 44.88 44.08 44.05 44.95 44.91 44.98 48.42 48.55 48.55 48.52 48.50 48.55 48.59 48.63 48.74 48.84 48.77 48.67 48.58 48.49 48.43 48.36 48.29 48.23 48.30 50.05 47.65 47.58 47.63 47.71 47.85 48.10 48.14 48.13 48.26 47.85 47.92 47.99 48.02 47.95 47.97 47.98 47.91 47.89 47.89 47.81 47.82 47.89 47.89 47.82 47.83 47.86 47.88 47.90 48.02 48.10 48.35 48.11 48.10 48.29 48.35 48.38 48.06 48.05 47.96 47.95 47.93 47.96 47.95 48.03 48.10 48.15 48.18 48.20 48.29 48.37 48.49 48.54 48.80 48.68 48.76 48.74 49.01 48.88

44.66 44.64 44.61 44.50 44.59 44.60 44.62 44.68 44.71 44.73 44.88 44.90 44.07 43.71 44.93 44.83 44.86 44.89 48.57 48.80 48.86 48.85 48.89 48.86 49.01 48.95 49.12 49.16 49.06 48.99 48.92 48.85 48.79 48.72 48.65 48.59 48.52 49.12 50.93 50.58 50.22 49.85 49.47 49.09 48.72 48.34 47.96 47.73 47.66 47.69 47.95 47.98 48.00 47.89 47.91 47.86 47.68 47.71 47.71 47.80 47.79 47.82 47.88 47.91 47.96 47.85 47.82 47.79 47.80 47.88 47.88 48.00 48.00 48.06 48.26 48.24 48.07 48.08 48.11 47.92 47.95 48.05 48.20 48.07 48.04 47.99 47.96 47.96 47.97 47.96 47.93 47.95 48.00 48.05 48.07 48.16 48.23 48.33 48.40 48.44 48.52 48.60 48.63 48.63 48.83 48.78

44.79 44.62 44.54 44.43 44.50 44.49 44.48 44.66 44.75 44.92 43.66 44.92 44.91 44.83 44.82 44.88 49.00 49.16 49.52 49.25 49.30 49.45 49.52 49.56 49.59 49.57 49.54 49.43 49.30 49.17 49.10 49.03 48.97 48.91 48.91 50.89 50.58 50.08 49.70 49.33 48.95 48.57 48.19 47.98 47.95 47.81 47.87 47.99 47.87 47.86 47.87 48.34 48.34 48.23 47.85 47.65 47.57 47.50 47.62 47.59 47.59 47.61 47.59 47.69 47.74 47.72 47.76 47.74 47.78 47.79 47.89 47.96 48.00 48.03 47.90 47.95 47.97 48.03 48.06 48.03 48.06 48.02 47.99 47.99 47.96 47.98 47.98 47.96 47.94 47.94 48.01 48.05 48.09 48.20 48.30 48.34 48.41 48.42 48.45 48.51 48.50 48.54 48.57
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45.00 51.61 51.74 52.22 52.34 52.36 52.53 52.54 52.56 52.57 52.59 52.61 52.63 52.64 52.66 52.68 52.70 52.71 52.12 51.48 51.39 51.69 50.27 50.67 50.52 50.44 50.39 50.23 50.04 49.82 49.67 49.41 49.26 49.04 48.80 48.66 48.59 48.48 48.40 48.28 48.27 48.19 47.98 47.95 47.95 48.09 48.10 48.34 48.34 48.05 47.94 47.86 47.82 47.83 47.79 47.78 47.77 47.79 47.83 47.85 47.90 47.94 47.96 47.97 47.95 47.87 47.97 48.02 48.04 48.07 48.09 48.07 48.05 48.16 48.23 48.25 48.20 48.20 48.20 48.21
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58.97 59.68 59.30 54.77 54.35 53.62 53.82 53.71 53.58 53.44 53.30 53.14 52.99 52.84 52.74 52.66 52.49 52.26 52.11 52.12 52.07 52.42 51.94 51.95 52.08 52.20 52.27

58.65 59.48 59.16 54.62 54.19 53.96 53.82 53.58 53.44 53.32 53.16 52.99 52.88 52.73 52.60 52.47 52.32 52.11 51.99 52.01 52.13 51.92 51.86 51.82 51.94

58.65 59.14 59.09 53.87 54.90 53.40 53.36 53.20 53.00 52.83 52.76 52.59 52.42 52.32 52.16 52.05 51.96 51.88 51.86 51.81 51.73

58.71 58.71 53.90 54.33 53.26 53.19 53.00 52.83 52.69 52.53 52.43 52.21 52.14 52.14 52.00 51.80 51.79 51.78 51.68

57.99 58.68 53.33 53.01 52.84 52.62 52.50 52.33 52.27 52.23 51.85 51.82 51.85 51.80 51.67

57.70 58.38 58.05 53.14 52.88 52.62 52.40 52.36 52.27 52.19 52.16 51.89 51.86 51.80

57.63 58.16 57.89 53.10 52.70 52.55 52.32 52.30 52.03 52.08 52.05 51.87 51.76

57.86 57.94 57.57 53.03 52.55 52.52 52.31 52.11 52.07 51.98 51.93

62.85 57.57 57.91 57.70 53.01 52.06 52.42 52.08 52.02 51.99

61.26 57.45 57.75 57.37 57.29 52.44 52.16 52.04 52.05 51.98

60.10 59.98 57.51 57.62 57.54 57.46 52.12 52.17 52.03

59.46 59.18 59.21 57.10 57.72 57.69 57.52 51.95 51.92

59.42 58.44 58.42 58.43 57.04 57.59 57.57 57.42

59.01 58.24 57.45 57.72 57.44 57.52 57.49 57.27

58.40 58.07 57.32 56.64 57.14 57.59 57.46 57.36 57.30

57.83 57.68 57.41 56.32 56.01 56.55 57.43 57.34 57.11 57.10

57.34 57.23 57.07 56.70 55.50 55.45 55.81 57.14 57.30 56.89 56.66

56.88 56.77 56.65 56.40 55.73 54.79 55.11 56.77 57.19 56.86 56.54

56.45 56.38 56.21 55.99 55.73 54.82 54.14 54.89 56.96 56.81 56.58 56.46 56.23

56.12 56.04 55.84 55.56 55.28 54.98 54.26 53.70 54.53 57.09 56.58 56.25 55.98 56.11

55.90 55.72 55.45 55.21 54.99 54.69 54.19 53.62 53.43 53.92 56.80 56.46 56.01 55.75 55.82

55.59 55.40 55.13 54.93 54.76 54.42 54.03 53.57 52.95 53.28 53.36 56.54 56.19 55.99 55.83 55.37 55.11

55.20 55.08 54.88 54.70 54.45 54.10 53.75 53.47 53.03 52.65 53.01 52.84 56.37 55.91 55.76 55.07 55.16 54.81

54.78 54.73 54.61 54.40 54.03 53.72 53.46 53.23 52.98 52.62 52.36 52.53 56.25 56.23 55.97 55.08 54.68 54.63

54.42 54.39 54.28 53.97 53.58 53.36 53.19 52.99 52.74 52.48 52.22 52.17 52.02 56.25 55.86 55.48 55.25 54.87 54.46 53.97

54.11 54.02 53.82 53.58 53.30 53.06 52.89 52.73 52.55 52.29 52.08 51.77 51.68 51.64 55.63 55.24 54.91 54.59 54.14 53.87

53.76 53.63 53.44 53.25 53.02 52.77 52.55 52.38 52.21 52.02 51.76 51.60 51.43 51.33 51.26 55.46 54.94 54.69 54.26 53.92

53.34 53.27 53.11 52.92 52.73 52.48 52.20 51.97 51.83 51.73 51.68 51.44 51.10 51.03 50.96 55.21 54.64 54.59 54.06 53.61

52.86 52.88 52.81 52.63 52.44 52.18 51.82 51.60 51.61 51.67 51.36 51.23 50.98 50.77 50.81 50.85 54.85 54.59 54.38 53.77 53.29

52.39 52.42 52.41 52.27 52.08 51.85 51.55 51.48 51.38 51.21 51.23 51.13 51.04 50.85 50.54 54.83 54.61 54.08 53.51

52.01 51.99 51.93 51.81 51.67 51.58 51.47 51.15 51.03 50.92 50.83 54.71 54.36 53.69 53.20

51.66 51.61 51.55 51.46 51.43 51.03 51.04 50.88 54.48 54.26 53.45 53.13

51.37 51.35 51.29 51.18 50.91 54.19 53.89 53.13 53.23 52.78

51.15 51.18 51.15 50.80 53.97 54.09 53.49 53.00 53.13 52.83

50.93 50.78 53.62 53.30 53.22 52.68 52.55 52.24

52.88 52.40 52.19 51.91

52.44 52.04 51.85 51.67

52.01 51.70 51.54 51.37

51.70 51.38 51.27 51.16

51.28 51.08 50.94 50.90

50.94 50.72 50.60 50.59

50.51 50.35 50.25 50.31

50.04 50.02 49.86 49.93

49.64 49.84 49.44 49.47

47.52 47.74 49.35 49.62 49.16 49.17

47.18 47.33 47.09 47.56 47.61 47.68 49.14 49.45 48.87 48.93

47.80 47.67 47.63 47.57 47.51 47.40 46.93 47.08 46.81 46.95 47.11 47.17 46.79 47.48 47.08 47.27 47.51 47.56 49.03 49.15 48.68 48.67

47.71 47.51 47.58 47.18 46.42 46.52 46.68 46.70 46.96 46.66 46.33 46.30 46.73 46.88 47.00 46.66 46.41 47.20 47.19 46.77 46.87 47.33 47.33 48.45 49.03 48.71 48.55

47.23 47.18 47.06 47.10 46.95 46.86 46.86 46.88 46.88 46.94 47.08 46.99 46.28 46.86 47.08 47.10 47.04 47.03 47.02 46.89 46.74 47.32 47.01 47.09 48.35 48.91 48.46 48.32

47.11 47.07 46.93 46.89 46.77 46.68 46.66 46.71 46.75 46.85 46.89 46.85 46.77 46.81 46.80 46.80 46.86 46.80 46.87 46.69 46.74 47.13 46.90 46.94 48.21 48.35 48.34 48.10

46.90 46.84 46.80 46.75 46.69 46.59 46.58 46.59 46.59 46.66 46.70 46.63 46.56 46.51 46.67 46.70 46.71 46.71 46.77 46.63 46.57 47.08 46.92 46.78 46.82 48.03 48.03 48.13 47.97

46.81 46.73 46.67 46.62 46.51 46.43 46.43 46.44 46.40 46.43 46.52 46.43 46.43 46.45 46.52 46.61 46.66 46.64 46.65 46.55 46.36 46.63 46.95 46.63 46.91 46.87 46.80 47.86 47.84 48.20 47.87

46.64 46.53 46.44 46.43 46.39 46.32 46.31 46.35 46.35 46.38 46.47 46.41 46.36 46.35 46.46 46.52 46.48 46.48 46.38 46.31 46.24 46.53 46.88 46.55 46.82 46.90 46.87 46.81 47.76 47.83 48.09 47.66

46.49 46.42 46.33 46.33 46.35 46.28 46.30 46.28 46.21 46.27 46.38 46.35 46.26 46.27 46.33 46.37 46.40 46.35 46.25 46.23 46.22 46.35 46.89 46.75 46.81 46.78 46.77 46.77 46.82 46.76 47.71 47.78 48.19 47.52

46.44 46.39 46.30 46.30 46.24 46.17 46.18 46.19 46.18 46.17 46.27 46.28 46.20 46.23 46.24 46.28 46.32 46.33 46.32 46.29 46.28 46.34 46.58 46.67 46.63 46.56 46.70 46.77 46.64 46.64 46.76 47.23 47.27 47.37 47.44 47.56 47.63 47.90 48.05 48.20 47.57

46.35 46.26 46.18 46.17 46.14 46.09 46.10 46.11 46.06 46.04 46.08 46.14 46.16 46.17 46.16 46.19 46.26 46.30 46.28 46.28 46.26 46.13 46.16 46.94 46.64 46.62 46.56 46.63 46.70 46.78 46.84 46.54 46.79 47.07 47.23 47.43 47.42 47.51 47.71 47.88 47.98 48.16 47.94 47.52

46.24 46.18 46.09 46.08 46.06 46.01 46.01 46.00 45.93 45.89 45.97 46.05 46.02 46.05 46.10 46.09 46.15 46.15 46.15 46.17 46.14 46.06 46.04 46.60 46.48 46.27 46.34 46.46 46.54 46.69 46.80 46.78 46.92 46.87 46.89 46.95 47.03 46.95 46.90 47.03 47.15 47.54 47.71 47.79 47.81 47.72 47.38 47.34

46.15 46.11 45.99 45.96 45.97 45.94 45.91 45.91 45.84 45.83 45.86 45.94 45.97 45.94 45.98 45.96 46.06 46.05 46.04 46.06 46.06 45.99 45.96 46.17 46.48 46.20 46.34 46.49 46.67 46.72 46.65 46.59 46.62 46.71 46.79 46.75 46.72 46.74 46.80 46.90 46.84 47.07 47.22 47.33 47.37 47.48 47.21 47.25

46.05 46.04 45.90 45.88 45.90 45.89 45.85 45.87 45.83 45.82 45.86 45.94 46.00 45.93 45.93 45.99 46.01 46.05 46.07 46.10 46.11 46.00 45.88 46.10 46.29 46.32 46.20 46.42 46.41 46.29 46.38 46.53 46.57 46.53 46.58 46.57 46.61 46.71 46.76 46.76 46.85 46.85 46.87 46.94 46.99 47.07 47.12 47.19

45.99 45.96 45.88 45.83 45.84 45.85 45.85 45.88 45.87 45.81 45.81 45.89 45.88 45.91 45.90 45.46 46.07 46.15 46.14 46.24 46.32 46.09 45.82 46.16 46.25 46.26 46.24 46.25 46.32 46.26 46.37 46.45 46.44 46.43 46.48 46.55 46.58 46.61 46.65 46.69 46.73 46.69 46.84 46.91 46.95 46.98 47.06

45.90 45.89 45.83 45.80 45.84 45.88 45.83 45.83 45.81 45.74 45.73 45.82 45.91 45.81 45.62 45.77 45.76 45.42 45.47 45.62 44.71 44.90 45.64 46.55 46.31 46.09 46.20 46.33 46.36 46.24 46.27 46.37 46.42 46.38 46.41 46.44 46.46 46.47 46.50 46.56 46.58 46.69 46.51 46.84 46.90 46.93 47.00 53.67

45.80 45.88 45.82 45.80 45.80 45.82 45.76 45.74 45.78 45.74 45.73 45.80 45.94 45.88 45.92 45.81 45.89 45.85 45.88 45.94 45.89 45.82 45.97 46.15 46.12 46.25 46.25 46.35 46.36 46.26 46.22 46.30 46.39 46.30 46.28 46.33 46.35 46.38 46.43 46.48 46.53 46.64 46.73 46.77 46.84 46.87 46.94 54.21 54.42 54.81 54.88 54.49 55.00

45.88 45.83 45.85 45.73 45.75 45.79 45.75 45.78 45.77 45.74 45.72 45.81 45.76 45.78 45.84 45.86 45.91 45.87 45.89 45.88 45.84 45.94 45.90 46.40 46.19 46.22 46.41 46.41 46.30 46.13 46.08 46.18 46.25 46.26 46.25 46.29 46.30 46.34 46.37 46.44 46.45 46.56 46.63 46.53 46.76 46.83 54.52 54.62 54.71 54.85 54.89 54.95 54.98

46.04 45.91 45.80 45.77 45.71 45.75 45.78 45.78 45.75 45.65 45.65 45.68 45.74 45.69 44.98 45.86 45.81 45.92 45.94 45.87 45.98 45.80 45.88 46.27 46.06 46.00 46.01 45.92 45.95 45.98 46.05 46.13 46.20 46.20 46.18 46.19 46.29 46.31 46.31 46.33 46.35 46.38 46.56 46.48 46.67 46.78 46.71 54.80 54.93 55.06 55.19 55.25 54.66 55.77

45.16 45.94 45.87 45.73 45.70 45.67 45.66 45.68 45.71 45.67 45.63 45.61 45.71 44.57 45.70 45.88 45.87 45.99 45.80 46.02 45.84 45.90 45.98 46.22 45.99 45.88 45.83 45.83 45.86 45.96 46.02 46.01 46.03 46.12 46.13 46.16 46.20 46.28 46.26 46.29 46.31 46.36 46.45 46.57 46.74 46.63 46.60 54.99 55.12 55.23 55.37 55.37 55.44 56.72

45.65 44.85 45.90 45.87 45.68 45.65 45.62 45.73 45.45 44.90 45.64 45.66 45.71 45.66 45.66 45.69 45.84 45.90 45.92 45.93 45.85 45.92 45.96 46.24 46.02 45.87 45.81 45.85 45.86 45.96 46.03 46.06 46.07 46.19 46.15 46.14 46.16 46.20 46.27 46.27 46.32 46.37 46.39 46.48 46.39 46.39 46.47 46.21 55.34 55.38 55.58 55.70 55.88 55.96 56.34

45.61 45.54 45.85 45.60 45.17 44.89 45.42 45.60 45.64 45.70 45.72 45.70 45.74 45.70 45.73 45.80 45.79 45.84 45.86 45.87 45.88 45.93 45.98 46.31 46.01 45.88 45.83 45.86 45.87 45.97 46.07 46.10 46.08 46.12 46.17 46.23 46.25 46.24 46.29 46.24 46.26 46.26 46.23 46.24 46.17 46.06 46.27 46.10 55.79 55.96 56.03 56.25 56.36 56.60 57.06 57.97

45.54 45.58 45.41 45.41 45.44 45.48 45.51 45.58 45.67 45.63 45.70 45.69 45.70 45.78 45.84 45.78 45.87 45.83 45.85 45.95 45.82 45.88 45.97 46.50 45.99 45.88 45.86 45.86 45.84 45.92 46.02 46.08 46.11 46.15 46.16 46.19 46.19 46.18 46.22 46.21 46.21 46.22 46.19 46.34 46.25 46.11 46.27 46.05 45.71 56.43 56.53 56.72 56.88 57.02 57.21 58.41 58.67

45.50 45.53 45.56 45.47 45.37 45.37 45.45 45.52 45.62 45.85 45.79 45.73 45.73 45.69 45.75 45.81 45.88 45.83 45.84 45.87 45.84 45.89 46.18 46.05 45.95 45.89 45.88 45.90 45.91 45.96 46.01 46.08 46.05 46.02 46.08 46.13 46.15 46.15 46.21 46.23 46.21 46.23 46.23 46.36 46.39 46.27 45.89 46.23 45.44 45.91 57.10 57.19 57.36 57.40 57.58 57.74 58.74 59.60

45.54 45.52 45.46 45.42 45.41 45.59 45.50 45.62 45.72 45.70 45.73 45.70 45.66 45.68 45.69 45.77 45.77 45.92 45.88 45.81 45.82 45.95 46.35 45.98 45.91 45.98 46.06 46.07 46.01 45.98 45.92 45.97 45.97 45.94 46.01 46.10 46.11 46.10 46.17 46.23 46.21 46.22 46.23 46.34 46.32 46.20 46.07 45.56 46.37 46.43 57.67 57.76 57.81 57.82 57.93 58.16 58.57 60.32

45.49 45.53 45.51 45.55 45.43 45.52 45.53 45.56 45.60 45.63 45.63 45.66 45.63 45.64 45.63 45.78 45.78 45.85 45.78 45.80 45.90 46.19 46.02 46.00 46.01 45.98 46.04 46.13 46.16 46.08 46.00 45.95 45.99 45.99 45.96 46.01 46.02 45.99 46.08 46.13 46.15 46.13 46.19 46.20 46.10 46.09 45.36 46.22 46.38 61.82 62.83 58.05 58.07 58.16 58.15 58.21 58.44 58.87 61.08

45.35 45.41 45.34 45.49 45.57 45.51 45.55 45.52 45.58 45.66 45.68 45.66 45.69 45.76 45.74 45.69 45.70 45.75 45.83 45.85 46.16 46.21 46.02 45.91 45.99 46.04 46.07 46.09 46.27 46.20 45.94 45.88 45.99 46.10 46.05 46.01 46.01 45.98 46.03 46.05 46.23 46.23 46.11 45.96 45.38 45.68 46.15 46.37 46.36 60.25 60.96 61.76 62.93 64.23 58.38 58.49 58.55 58.55 58.63 58.92 59.60 61.76

45.28 45.31 45.37 45.47 45.58 45.58 45.56 45.60 45.62 45.63 45.71 45.76 45.85 45.76 45.73 45.77 45.73 45.72 45.86 45.90 46.32 46.10 45.91 45.97 46.08 46.22 46.27 46.19 45.75 45.20 45.64 46.00 46.23 46.29 46.14 46.04 45.97 46.01 46.07 46.13 46.08 45.98 45.97 45.73 46.18 46.36 46.43 46.48 46.32 60.16 60.89 61.78 63.06 64.25 58.74 58.83 58.92 58.94 59.05 59.28 59.53 59.48 62.15

45.34 45.40 45.44 45.48 45.59 45.57 45.57 45.58 45.66 45.69 45.78 45.79 45.80 45.82 45.80 45.77 45.78 45.79 45.91 46.20 46.12 46.12 46.12 46.05 46.13 46.11 46.22 46.01 45.61 45.79 45.83 45.35 44.65 44.72 45.68 46.13 46.02 46.03 46.08 46.17 46.00 45.44 45.61 46.15 46.34 46.37 46.40 46.38 46.44 60.08 60.64 61.56 63.04 64.19 59.08 59.18 59.20 59.31 59.37 59.63 59.84 59.90 59.58 62.87

45.40 45.45 45.49 45.52 45.48 45.53 45.56 45.63 45.70 45.65 45.78 45.81 45.71 45.86 45.78 45.82 45.92 45.97 45.96 46.30 46.14 46.11 46.08 46.09 46.05 45.90 45.88 45.53 45.94 45.97 46.01 45.98 45.94 45.90 45.82 45.83 45.90 46.05 45.96 45.93 45.41 46.09 46.23 46.27 46.23 46.31 46.42 46.39 46.36 59.95 60.68 61.55 63.14 64.05 59.42 59.56 59.61 59.73 59.90 59.89 60.04 60.16 60.20 60.70 63.56

45.35 45.43 45.45 45.49 45.50 45.52 45.64 45.58 45.64 45.69 45.74 45.83 45.78 45.84 45.88 45.79 45.84 45.98 45.95 46.19 46.15 46.18 46.00 45.74 45.40 45.82 45.97 45.95 45.98 46.00 46.08 46.12 46.08 46.04 46.09 45.91 45.22 45.51 45.49 45.85 45.98 46.14 46.21 46.22 46.25 46.34 46.35 46.34 46.16 58.43 59.59 60.14 61.17 63.31 63.91 59.90 60.02 60.04 60.17 60.29 60.36 60.44 60.61 60.65 60.82 63.99

45.37 45.43 45.45 45.53 45.59 45.58 45.60 45.64 45.69 45.77 45.77 45.75 45.85 45.80 45.87 45.85 45.96 45.93 45.76 46.09 46.20 46.13 45.89 45.41 45.81 45.83 45.94 45.96 45.97 46.00 46.09 46.09 46.09 46.08 46.15 46.18 46.02 45.63 45.29 45.51 45.75 45.87 46.31 46.33 46.29 46.43 46.36 46.33 57.87 59.10 59.83 60.99 63.15 63.81 60.18 60.35 60.50 60.61 60.66 60.81 60.86 60.95 61.10 61.18 61.05 64.10

45.42 45.41 45.53 45.54 45.61 45.67 45.62 45.77 45.75 45.81 45.78 45.73 45.82 45.87 45.93 45.95 45.99 46.02 46.36 46.05 46.13 46.17 45.92 45.62 45.69 45.81 45.94 45.94 45.94 45.96 46.07 46.08 46.10 46.11 46.13 46.13 46.09 46.03 45.97 45.68 45.23 45.39 46.30 46.41 46.42 46.41 46.46 46.42 57.27 58.46 59.34 60.98 63.11 63.67 59.57 59.73 59.91 60.09 60.29 60.55 60.72 60.90 61.10 61.17 61.24 61.34 61.47 61.53 61.65 61.74 61.49 64.60

45.39 45.41 45.44 45.57 45.71 45.68 45.71 45.69 45.75 45.83 45.76 45.66 45.73 45.89 46.00 46.12 45.16 45.65 46.44 45.63 45.85 45.97 45.85 45.51 45.58 45.76 45.95 45.86 45.94 45.95 46.02 46.07 46.09 46.09 46.11 46.12 46.13 46.09 46.07 46.08 46.13 46.16 45.37 44.87 46.25 46.32 46.46 46.26 57.48 58.71 59.55 60.85 62.76 63.51 59.35 59.32 59.43 59.55 59.70 59.95 60.22 60.40 60.61 60.91 61.06 61.33 61.55 61.72 61.83 61.89 62.00 61.98 62.05 62.08 62.18 62.29 65.61

45.36 45.42 45.48 45.55 45.62 45.67 45.68 45.77 45.77 45.85 45.69 45.69 45.84 45.97 45.22 45.22 46.03 45.71 46.36 45.86 45.52 44.59 45.20 45.42 45.71 45.73 45.81 45.85 45.91 45.97 46.01 46.02 46.04 46.08 46.14 46.15 46.16 46.19 46.17 46.10 46.14 46.39 46.51 46.37 45.62 44.78 46.59 47.21 56.66 57.65 58.99 59.75 61.06 63.24 63.28 59.04 59.17 59.29 59.42 59.64 59.84 59.76 59.86 59.99 60.21 60.45 60.67 60.97 61.20 61.48 61.74 62.02 62.10 62.33 62.24 62.30 62.37 62.40 62.44 62.49 62.50 62.44 65.24

45.41 45.40 45.49 45.52 45.58 45.67 45.75 45.74 45.76 45.84 45.73 45.72 45.87 46.01 46.58 45.89 45.97 46.09 46.10 46.00 46.07 46.00 46.02 45.92 45.15 45.64 45.96 45.93 45.93 45.99 46.04 46.02 46.05 46.07 46.17 46.16 46.15 46.17 46.17 46.17 46.10 46.24 46.50 46.56 46.47 46.27 46.53 48.28 56.77 57.85 59.16 59.94 61.28 62.92 63.12 58.45 58.53 58.78 59.00 59.17 59.39 59.69 59.74 59.87 60.04 60.26 60.24 60.30 60.54 60.83 61.04 61.11 61.31 61.63 61.84 62.07 62.33 62.50 62.64 62.67 62.71 62.75 62.79 62.83 62.93 63.11 62.70 62.36

45.33 45.41 45.47 45.51 45.52 45.61 45.73 45.75 45.76 45.74 45.68 45.67 45.75 46.47 45.82 45.94 45.88 45.97 46.09 46.15 45.99 46.02 46.06 46.04 46.03 46.07 46.17 46.17 46.12 46.20 46.22 46.21 46.22 46.25 46.40 46.49 46.37 46.18 46.88 49.15 56.30 56.82 57.98 59.20 60.15 61.63 62.86 63.05 57.35 57.61 57.91 58.17 58.44 58.66 58.80 58.96 59.15 59.37 59.54 59.77 60.00 60.16 60.27 60.45 60.68 60.82 60.92 61.25 61.39 61.38 61.41 61.57 61.88 62.14 62.38 62.64 62.82 62.94 63.35 63.62 63.97 63.00 61.63 61.45

45.33 45.35 45.41 45.49 45.57 45.58 45.63 45.66 45.71 45.70 45.72 45.74 45.77 45.89 45.90 46.12 46.21 45.80 46.04 46.03 46.07 46.06 46.07 46.14 46.21 46.22 46.20 46.26 46.28 46.29 46.29 46.39 46.37 46.38 46.16 47.73 56.30 56.84 58.08 59.32 60.25 61.67 62.74 62.93 56.32 56.53 56.81 57.00 57.26 57.51 57.75 58.03 58.28 58.59 58.96 59.18 59.35 59.54 59.66 59.85 60.05 60.29 60.56 60.75 60.84 61.09 61.30 61.43 61.61 61.64 61.63 61.63 61.84 62.12 62.45 62.34 62.55 61.87 61.15

45.33 45.41 45.43 45.51 45.59 45.56 45.56 45.57 45.71 45.74 45.74 45.77 45.82 46.24 46.05 46.04 46.05 46.07 46.08 46.08 46.16 46.23 46.29 46.23 46.30 46.32 46.33 46.34 46.45 46.42 46.44 46.23 48.47 47.21 47.15 55.63 56.32 56.90 58.20 59.43 60.25 61.63 62.67 62.79 54.94 55.23 55.52 55.80 55.96 56.14 56.43 56.63 56.87 57.14 57.43 57.65 57.92 58.18 58.44 58.83 59.17 59.49 59.65 59.79 59.97 60.20 60.42 60.65 60.90 61.06 61.24 61.45 61.62 61.82 61.78 62.48 62.43 62.36 61.28 61.05

45.45 45.41 45.44 45.49 45.55 45.61 45.58 45.66 45.73 45.80 45.55 46.02 46.26 46.05 46.08 46.10 46.07 46.09 46.16 46.23 46.33 46.38 46.32 46.30 46.31 46.35 46.42 46.39 46.31 46.58 49.08 47.26 47.19 54.62 55.73 56.37 56.98 58.33 59.46 60.28 61.41 62.47 62.61 52.90 53.33 53.72 54.04 54.33 54.54 54.82 55.17 55.39 55.64 55.92 56.16 56.36 56.60 56.82 57.07 57.30 57.52 57.86 58.13 58.35 58.68 59.09 59.40 59.74 59.97 60.08 60.28 60.44 60.65 60.80 61.05 61.34 63.14 62.79 61.85 60.78

45.43 45.42 45.42 45.49 45.60 45.67 45.62 45.63 45.68 45.35 45.96 46.19 46.07 46.16 46.18 46.16 46.17 46.21 46.31 46.34 46.31 46.28 46.30 46.36 46.41 46.37 46.27 46.95 47.33 47.36 47.21 47.07 53.13 53.68 54.72 55.83 56.44 57.16 58.45 59.48 60.14 61.18 62.22 62.37 52.41 52.49 52.60 52.44 52.37 52.62 53.04 53.48 53.84 54.17 54.44 54.75 54.97 55.27 55.58 55.83 56.05 56.25 56.44 56.74 57.02 57.27 57.48 57.74 58.03 58.35 58.67 59.00 59.35 59.60 59.98 60.21 60.45 60.56 60.66 60.58 60.41

45.43 45.45 45.50 45.56 45.63 45.82 45.78 45.67 44.74 45.92 46.28 45.62 46.19 46.20 46.20 46.20 46.24 46.32 46.34 46.32 46.31 46.37 46.43 46.40 46.23 47.24 47.44 47.37 47.23 47.10 52.21 52.76 53.71 54.76 55.94 56.50 57.23 58.42 59.31 59.99 60.90 61.93 62.17 52.50 52.36 52.30 52.30 52.23 52.25 52.38 52.51 52.51 52.38 52.33 52.66 53.10 53.56 54.01 54.31 54.61 54.90 55.20 55.47 55.74 55.96 56.24 56.44 56.69 56.94 57.29 57.45 57.73 58.06 58.33 58.58 58.93 59.29 59.66 60.33 60.81 60.80 60.62

45.54 45.66 45.72 45.75 45.74 45.37 44.65 44.60 45.71 46.38 45.87 46.25 46.23 46.20 46.27 46.33 46.35 46.33 46.29 46.37 46.40 46.33 46.24 47.67 47.30 47.29 47.26 47.13 51.26 51.84 52.63 53.83 55.38 55.97 56.59 57.33 58.45 59.20 59.81 60.65 61.70 61.89 53.33 53.20 53.05 52.92 52.80 52.64 52.36 52.27 52.25 52.33 52.31 52.24 52.31 52.41 52.38 52.32 52.45 52.80 53.20 53.67 54.05 54.48 54.76 55.13 55.35 55.71 55.88 56.16 56.41 56.69 56.99 57.23 57.42 57.98 58.08 58.93 59.65 60.00 60.14

45.78 44.93 45.53 45.82 45.67 44.91 45.72 45.78 45.83 46.37 46.32 46.23 46.26 46.27 46.30 46.30 46.35 46.34 46.38 46.43 46.48 46.29 48.08 47.23 47.21 47.14 47.08 47.01 50.65 51.16 51.79 52.78 54.24 55.37 56.11 56.76 57.44 58.39 59.11 59.74 60.39 61.37 61.65 54.07 54.02 54.02 54.07 54.00 53.75 53.47 53.26 53.14 52.95 52.83 52.70 52.51 52.30 52.18 52.18 51.52 52.35 52.22 52.21 52.31 52.28 52.29 52.52 52.91 53.37 53.83 54.32 54.74 55.02 55.28 55.62 55.79 56.05 56.27 56.78 58.04 58.48 59.33 59.67 60.10

45.69 45.11 45.63 45.50 45.50 45.34 45.90 45.87 46.48 46.07 46.28 46.26 46.29 46.29 46.34 46.35 46.35 46.44 46.52 46.37 48.30 47.04 47.05 47.06 47.03 47.05 47.08 50.18 50.61 51.23 51.96 53.22 54.55 55.61 56.42 56.99 57.59 58.37 59.08 59.65 60.31 61.08 61.44 53.29 53.37 53.63 53.91 54.09 54.08 54.02 53.85 53.84 53.90 53.84 53.65 53.44 53.26 53.05 52.93 52.65 52.45 52.35 52.26 52.17 51.96 52.07 52.35 52.20 52.20 52.28 52.29 52.28 52.56 53.14 53.45 54.07 54.69 55.15 55.51 56.09 56.97 58.10 59.40 59.82

45.66 45.17 45.64 45.74 45.79 45.72 45.77 46.52 46.40 46.55 46.40 46.34 46.35 46.38 46.43 46.37 46.43 46.39 46.38 48.38 47.13 47.19 47.13 47.09 47.04 47.07 47.10 49.72 50.14 50.66 51.31 52.18 53.57 54.76 55.72 56.59 57.19 57.69 58.26 59.04 59.56 60.15 60.75 61.21 51.08 50.98 51.54 51.98 52.40 52.72 53.09 53.30 53.80 53.86 53.80 53.69 53.60 53.67 53.67 53.58 53.52 53.27 53.20 53.12 52.85 52.60 52.42 52.36 52.26 52.04 51.72 52.40 52.51 52.29 52.23 52.44 52.56 53.10 54.14 55.04 56.26 57.75 58.79 59.20

45.73 45.54 45.73 45.91 45.84 45.80 45.78 46.51 46.64 46.06 46.30 46.31 46.40 46.42 46.45 46.47 46.42 46.45 48.36 47.00 47.18 48.01 47.13 47.07 47.15 47.17 47.23 49.21 49.49 49.95 50.61 51.31 52.44 53.89 54.82 55.74 56.64 57.28 57.71 58.16 58.91 59.39 59.94 60.31 60.96 52.00 51.65 51.60 51.43 50.76 50.63 50.86 50.95 51.24 51.73 52.18 52.42 51.12 51.40 50.65 51.26 51.30 51.01 51.65 51.51 51.48 51.48 52.70 51.00 51.61 51.11 51.00 51.28 51.57 51.88 52.71 52.76 53.77 54.18 55.13 56.60 57.41 58.38 58.99 59.53

45.69 45.59 45.71 45.91 45.98 45.82 46.52 46.58 46.36 46.37 46.39 46.41 46.42 46.47 46.41 46.49 48.20 46.99 47.26 47.65 47.12 47.10 47.17 47.21 47.24 47.23 48.89 49.04 49.17 49.42 49.73 50.31 51.17 52.50 53.82 54.79 55.66 56.53 57.19 57.61 58.02 58.68 59.13 59.73 59.98 60.67 52.38 52.29 52.30 52.21 51.85 51.53 51.37 50.34 50.74 50.78 50.83 50.79 51.02 51.31 51.62 50.18 52.15 51.56 51.46 51.40 51.54 51.56 51.52 51.59 50.29 51.53 51.24 52.23 52.67 52.89 53.27 53.92 54.80 55.70 56.84 57.63 58.68

45.51 45.71 45.70 45.73 45.80 46.61 46.60 46.73 46.37 46.43 46.34 46.43 46.45 46.50 46.50 46.55 47.92 50.10 47.10 48.09 47.26 47.15 47.14 47.17 47.20 47.25 47.23 47.22 47.24 48.48 48.58 48.68 48.77 49.05 49.25 49.46 49.77 50.23 50.91 51.96 53.48 54.74 55.57 56.34 57.00 57.45 57.85 58.38 58.83 59.46 59.61 60.21 52.70 52.69 52.52 52.52 52.41 52.32 52.10 51.90 51.54 51.28 51.06 50.64 51.10 50.97 51.07 51.22 51.21 51.29 51.30 50.87 51.22 51.24 51.96 52.10 51.39 51.56 52.22 53.22 53.38 53.63 54.15 55.20 56.10 57.52 58.51 58.81

45.66 45.72 45.74 45.83 46.69 46.68 46.68 46.68 47.01 46.50 46.40 46.46 46.49 46.54 46.58 46.55 47.59 50.10 47.30 48.34 47.17 47.10 47.09 47.11 47.14 47.18 47.23 47.24 47.25 47.27 47.77 47.97 47.84 48.06 48.16 48.26 48.36 48.46 48.51 48.79 49.05 49.22 49.44 49.80 50.27 50.89 51.64 52.73 54.15 55.32 56.04 56.62 57.13 57.49 57.96 58.39 58.97 59.12 59.34 52.85 52.86 52.80 52.77 52.73 52.68 52.59 52.51 52.23 52.21 52.16 51.68 51.52 51.24 50.81 50.18 50.24 50.12 50.75 50.53 51.03 50.17 50.40 50.76 51.54 51.42 54.02 54.49 54.83 54.96 54.63 55.26 56.48 57.55 58.36 58.78

45.12 45.57 45.63 46.77 46.82 46.84 46.76 46.73 46.84 46.55 46.49 46.52 46.53 46.62 46.59 47.19 49.64 47.23 47.35 48.34 47.10 47.06 47.12 47.15 47.16 47.19 47.22 47.27 47.29 47.31 47.31 47.33 47.33 47.36 47.40 47.44 47.48 47.52 47.56 47.59 47.66 47.77 47.86 47.87 47.85 47.84 47.94 48.04 48.14 48.24 48.25 48.59 49.03 49.03 49.15 49.39 49.74 50.27 50.90 51.67 52.51 53.50 54.56 55.54 56.25 56.66 56.78 57.28 57.71 58.37 58.67 58.78 52.63 52.61 52.64 52.74 52.91 52.87 52.88 52.74 52.51 52.51 52.47 52.18 52.02 51.98 51.80 51.30 50.05 50.74 50.99 51.00 51.17 51.22 51.40 51.32 51.42 51.99 54.26 54.72 54.93 55.87 56.70 57.50 58.08 58.49 58.86

45.22 44.82 45.56 46.85 46.94 46.91 46.97 46.92 46.84 46.78 46.19 46.57 46.51 46.54 46.70 46.65 46.66 49.05 47.21 47.25 47.76 47.10 47.07 47.11 47.16 47.19 47.25 47.27 47.29 47.33 47.31 47.37 47.36 47.36 47.33 47.34 47.36 47.40 47.44 47.49 47.58 47.64 47.73 47.78 47.84 47.87 47.88 47.82 47.82 47.91 47.92 48.07 48.58 49.02 48.94 49.07 49.29 49.65 50.16 50.79 51.56 52.44 53.23 53.94 54.77 55.60 56.25 56.35 56.66 57.20 58.10 58.32 58.50 52.24 52.03 52.26 52.30 52.61 52.60 52.44 52.56 52.64 52.77 52.68 52.54 52.51 52.35 52.07 52.06 51.87 50.30 50.15 50.46 50.69 50.67 50.88 50.99 51.37 51.80 52.47 53.52 54.60 56.17 57.16 58.15 58.43

44.44 45.33 46.93 46.92 47.03 47.22 47.14 47.13 46.98 46.92 46.87 46.46 46.56 46.58 46.63 46.64 46.74 48.36 47.10 47.42 47.52 47.10 47.07 47.13 47.16 47.20 47.24 47.28 47.30 47.34 47.37 47.36 47.39 47.38 47.41 47.45 47.43 47.39 47.45 47.51 47.55 47.63 47.67 47.73 47.77 47.81 47.89 47.85 47.82 47.86 47.93 48.08 48.58 48.92 48.92 49.02 49.22 49.55 50.01 50.60 51.35 52.19 52.97 53.61 54.53 55.50 56.04 56.10 56.20 56.72 57.74 57.97 58.19 50.09 51.22 51.50 51.66 51.91 51.99 51.98 52.22 52.28 52.20 52.08 52.30 52.48 52.59 52.77 52.70 51.84 50.88 50.60 50.53 50.69 49.87 50.95 51.01 51.13 51.84 52.51 53.77 54.82 55.80 56.73 57.48

45.52 47.00 47.18 47.14 47.35 47.29 47.28 47.12 47.12 47.04 46.87 46.55 46.63 46.66 46.68 46.94 47.63 50.03 46.86 48.23 47.26 47.12 47.11 47.16 47.19 47.22 47.25 47.28 47.32 47.37 47.38 47.41 47.38 47.41 47.43 47.45 47.46 47.48 47.50 47.54 47.62 47.60 47.67 47.70 47.72 47.75 47.85 47.91 47.90 47.88 47.94 48.02 48.44 48.89 48.87 48.98 49.16 49.47 49.88 50.40 51.05 51.81 52.50 53.12 54.33 55.29 55.63 55.74 55.89 56.13 56.97 57.49 57.77 50.63 50.38 50.17 50.05 49.97 49.93 49.95 49.94 50.05 50.15 50.27 50.45 50.52 50.61 50.60 50.68 50.73 50.87 51.00 51.10 51.16 51.04 50.77 50.92 50.74 50.85 51.16 51.30 51.40 51.53 51.73 51.83 51.88 51.83 51.98 51.77 51.90 52.52 51.02 50.42 50.00 50.62 50.81 51.31 51.90 51.81 52.12 52.87 53.97 55.01 56.29 57.16

47.08 47.08 47.22 47.53 47.53 47.44 47.43 47.26 47.28 47.24 47.02 46.93 46.75 46.70 46.80 47.00 47.75 50.73 46.78 46.87 48.34 47.15 47.07 47.08 47.13 47.16 47.21 47.24 47.26 47.28 47.30 47.28 47.37 47.40 47.39 47.40 47.40 47.41 47.46 47.49 47.51 47.62 47.66 47.70 47.71 47.75 47.75 47.79 47.89 47.97 47.93 47.98 48.07 48.51 48.78 48.79 48.91 49.09 49.37 49.74 50.21 50.74 51.38 51.97 52.67 53.83 54.72 55.15 55.32 55.47 55.50 55.95 56.62 57.01 56.92 51.16 50.90 50.58 50.37 50.20 50.04 49.92 49.93 49.86 49.82 49.87 49.99 50.01 50.10 50.31 50.44 50.45 50.46 50.52 50.52 50.65 50.70 50.78 50.91 50.90 50.84 50.81 50.79 50.81 50.80 50.73 50.67 50.61 50.46 50.37 50.38 50.45 50.45 50.48 50.69 50.73 50.76 50.98 51.11 51.28 51.32 51.43 51.52 51.79 51.64 50.38 49.56 49.60 50.36 50.71 51.31 52.01 52.50 52.67 53.17 54.95 55.45 56.45 57.03

47.16 47.16 47.39 47.36 47.73 47.67 47.58 47.74 47.49 47.34 47.30 47.38 47.13 46.37 46.89 46.91 46.92 47.92 50.37 50.70 46.95 47.05 48.31 47.19 47.05 47.07 47.08 47.12 47.19 47.19 47.11 47.10 47.08 47.16 47.30 47.34 47.38 47.42 47.42 47.42 47.47 47.51 47.57 47.63 47.69 47.72 47.74 47.77 47.76 47.79 47.88 47.96 48.00 48.02 48.09 48.60 48.67 48.71 48.82 49.00 49.26 49.58 49.97 50.44 50.99 51.48 52.13 53.19 54.06 54.53 54.71 54.84 54.85 55.02 55.33 55.87 56.02 51.30 50.90 50.69 50.53 50.26 50.17 50.19 49.14 48.65 48.81 49.92 49.83 49.91 50.09 49.98 50.04 50.06 50.17 50.22 50.27 50.36 50.41 50.44 50.42 50.49 50.67 50.65 50.53 50.50 50.57 50.62 50.60 50.46 50.40 50.40 50.33 50.29 50.32 50.38 50.38 50.68 50.74 50.59 50.75 50.77 51.02 51.21 50.39 49.58 50.12 50.20 50.90 51.16 51.77 52.04 52.47 53.68 54.73 56.18 56.81 57.33

47.35 47.40 47.56 47.40 47.36 47.33 47.27 47.36 47.38 47.46 47.53 47.34 47.20 47.27 47.27 47.38 47.30 47.45 49.58 51.19 47.02 47.03 47.23 47.06 46.89 46.90 47.01 47.09 47.14 47.07 46.99 47.06 47.06 47.13 47.30 47.34 47.39 47.42 47.44 47.48 47.48 47.52 47.58 47.67 47.69 47.71 47.74 47.80 47.79 47.83 47.88 47.93 48.03 48.08 48.06 48.59 48.60 48.63 48.73 48.89 49.13 49.38 49.73 50.13 50.59 50.98 51.63 52.55 53.32 53.84 54.10 54.26 54.25 54.21 54.11 54.66 54.98 55.09 51.63 51.30 51.06 50.71 50.49 50.43 49.96 49.94 49.93 49.40 50.01 49.91 49.84 49.94 49.94 49.25 49.46 49.41 48.76 48.46 50.01 50.00 50.12 50.21 50.27 50.33 50.23 50.35 50.54 50.57 48.56 48.61 50.02 48.89 48.74 48.85 49.41 50.44 50.30 50.26 50.32 50.36 50.75 50.92 50.53 49.60 49.47 49.55 50.33 50.32 50.86 51.15 51.88 52.75 54.01 54.94 55.90 56.54

47.43 47.69 47.79 47.54 47.52 47.43 47.49 47.53 47.44 47.37 47.40 47.47 47.39 47.33 47.35 47.49 47.24 47.41 48.87 51.05 49.49 46.95 47.63 47.12 47.01 46.95 46.93 46.96 46.97 46.94 46.95 47.03 47.19 47.11 47.18 47.33 47.34 47.38 47.43 47.49 47.51 47.52 47.57 47.59 47.68 47.74 47.76 47.79 47.77 47.78 47.81 47.88 47.92 48.01 48.06 48.11 48.45 48.59 48.64 48.67 48.82 48.99 49.20 49.49 49.80 50.19 50.55 51.12 51.88 52.59 53.21 53.45 53.57 53.57 53.41 53.03 53.29 53.77 54.03 54.16 51.64 51.31 50.89 50.44 50.27 50.15 49.41 48.69 49.55 49.83 49.82 49.97 49.78 49.94 49.77 49.84 49.78 49.76 49.87 49.83 50.14 50.30 50.13 48.78 48.70 48.59 49.46 49.48 48.67 48.77 48.69 49.94 50.40 50.07 50.10 50.12 50.12 50.40 50.38 49.29 49.25 49.52 49.96 49.29 51.40 50.22 50.22 50.98 51.66 52.42 52.86 54.14 55.12 56.49

47.49 47.48 47.43 47.48 47.46 47.41 47.40 47.33 47.43 47.35 47.40 47.44 47.36 47.38 47.23 47.38 47.42 47.23 48.01 50.19 50.69 46.94 48.34 47.22 47.12 47.08 46.99 46.97 46.95 47.06 47.13 47.24 47.25 47.13 47.25 47.34 47.36 47.40 47.49 47.55 47.50 47.55 47.59 47.61 47.65 47.69 47.75 47.82 47.79 47.81 47.83 47.90 47.94 48.02 48.06 48.08 48.25 48.58 48.64 48.63 48.78 48.91 49.10 49.32 49.55 49.83 50.15 50.61 51.16 51.72 52.30 52.49 52.54 52.51 52.39 52.15 52.03 52.56 52.81 53.08 53.23 51.38 50.97 50.62 50.27 47.87 49.19 50.46 50.34 50.09 49.92 49.64 49.68 49.77 49.85 49.62 49.59 51.08 51.25 50.52 50.72 50.15 50.79 50.26 50.31 50.34 50.43 50.46 50.40 50.50 50.66 50.33 50.16 50.30 50.30 49.85 49.69 50.02 50.11 50.21 50.35 50.16 50.35 50.65 51.06 50.39 50.95 52.96 54.21 55.62 56.34 56.92

47.79 48.01 47.29 47.41 47.55 47.67 47.52 47.53 47.54 47.51 47.52 47.48 47.46 47.45 47.43 47.44 47.43 47.30 47.47 49.38 49.84 47.14 47.03 48.34 47.23 47.16 47.20 47.18 47.09 47.09 47.21 47.30 47.32 47.19 47.19 47.30 47.37 47.39 47.45 47.51 47.45 47.41 47.46 47.55 47.58 47.63 47.72 47.75 47.82 47.88 47.85 47.88 47.94 48.00 48.03 48.08 48.11 48.19 48.34 48.57 48.62 48.74 48.88 49.05 49.18 49.34 49.51 49.68 50.02 50.48 50.90 51.36 51.56 51.61 51.69 51.76 51.45 51.18 51.28 51.66 51.86 52.14 52.30 51.28 50.76 50.35 50.13 49.01 49.80 49.99 49.96 49.49 49.55 49.45 49.49 49.59 49.67 49.60 49.49 49.84 50.09 50.37 50.01 49.89 49.58 49.61 49.67 49.79 49.81 49.84 49.68 49.84 49.77 49.70 49.42 49.46 49.62 50.22 50.29 49.95 50.28 50.86 51.30 51.74 52.05 53.22 54.99 55.55 55.35 56.90

48.20 48.00 47.85 48.03 47.86 47.78 47.80 47.80 47.73 47.71 47.69 47.61 47.57 47.57 47.56 47.56 47.52 47.45 48.53 48.64 47.23 47.09 47.17 47.78 47.22 47.23 47.26 47.25 47.22 47.24 47.28 47.31 47.29 47.20 47.23 47.33 47.37 47.40 47.44 47.46 47.41 47.42 47.47 47.49 47.55 47.69 47.73 47.77 47.75 47.89 47.98 48.16 48.11 48.17 48.10 48.18 48.08 48.31 48.54 49.61 48.72 48.88 48.87 48.81 49.02 49.17 49.16 49.12 49.28 49.68 50.05 50.42 50.47 50.62 50.80 50.93 50.79 50.66 50.52 50.54 50.77 50.97 51.19 51.37 51.40 50.93 50.39 49.99 50.03 48.62 49.88 49.72 49.62 49.52 49.35 49.30 49.32 49.42 49.44 49.57 49.56 49.54 49.40 49.34 49.28 49.38 49.39 49.41 49.30 49.38 49.43 49.39 49.58 49.86 49.91 49.91 49.97 50.54 51.02 51.29 51.66 52.95 54.04 54.99 55.90

48.03 48.40 48.17 48.09 48.01 47.96 47.97 47.95 47.94 47.95 47.96 47.91 47.76 47.70 47.67 47.66 47.65 47.82 47.97 48.61 47.34 47.29 47.25 47.39 47.51 47.28 47.35 47.33 47.32 47.32 47.33 47.34 47.39 47.38 47.28 47.26 47.34 47.33 47.36 47.45 47.50 47.45 47.48 47.57 47.61 47.60 47.69 47.78 47.81 47.88 47.89 48.23 48.38 48.40 48.45 48.38 48.30 48.25 48.35 48.39 48.80 48.54 48.52 48.60 48.51 49.13 48.97 49.05 48.92 48.75 48.69 48.89 49.04 49.11 49.37 49.48 49.77 49.53 49.52 49.79 49.11 49.95 50.09 50.22 49.82 50.51 50.77 51.03 51.06 51.24 51.56 51.42 51.09 50.58 50.00 49.80 48.84 49.72 49.51 49.57 49.43 49.40 49.45 49.37 49.43 49.40 49.44 49.49 49.99 49.47 49.42 49.40 49.38 49.32 49.41 49.48 49.46 49.75 49.69 49.80 50.29 50.81 51.28 52.13 53.53 54.59 55.38 56.17

47.98 48.26 48.52 48.13 48.13 48.13 48.13 48.15 48.14 48.15 48.19 48.15 48.08 47.98 47.89 47.80 47.74 47.75 47.88 48.92 49.75 47.44 47.39 47.41 47.48 48.16 47.46 47.48 47.43 47.41 47.41 47.41 47.42 47.45 47.49 47.52 47.41 47.31 47.31 47.31 47.38 47.40 47.41 47.44 47.52 47.64 47.71 47.68 47.71 47.81 47.87 47.88 47.99 48.26 48.20 48.07 48.11 48.02 48.10 48.15 48.26 48.29 48.37 48.32 48.40 48.34 48.59 48.71 48.90 48.82 48.77 48.84 48.71 48.80 48.89 49.02 49.22 48.95 49.15 48.59 48.65 48.75 48.81 49.20 49.42 49.35 48.74 48.59 49.37 49.60 49.57 48.76 49.48 50.35 50.92 51.22 51.33 51.40 51.51 51.58 51.57 51.50 51.48 51.43 51.40 51.29 51.14 50.82 50.33 49.86 49.92 49.58 49.49 49.28 49.32 49.32 49.29 49.33 49.40 49.45 49.57 49.54 49.46 49.56 49.57 49.61 49.75 49.74 49.65 49.99 50.58 51.05 51.63 52.22 53.28 54.44 55.36 55.88
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1.0 Summary of Assessment 

1.1 Introduction 
This report has been prepared inline with the Environment Agency’s Flood Estimation 
Guidelines (LIT 11832) and follows the format of the Environment Agency’s Flood Estimation 
Report Template (LIT 65087). It provides a record of the hydrological context, the method 
statement, the calculations, the decisions made, and the results of flood estimation.  

1.1.1 Catchment location 

East Stour River and Tributaries.  

Stonestreet Green, Ashford, Kent E 605285 N 138611. 

1.1.2 Purpose of study and complexity 

Inflows for hydraulic model of the East Stour River in Stonestreet Green, Kent in relation to 
the Development Consent Order (DCO) application for Stonestreet Green Solar (“the 
Project"). The land within the Order limits is known as the ‘Site’. The Main Rivers and 
Ordinary Watercourses in the vicinity of the Site are shown in the accompanying HR Figure 
1. Hydrologic estimation consists of; 

 Downstream lumped catchment - East Stour River E 605300 N 138600; 

 Four upstream lumped catchments - East Stour River E 609400 N 137700, Unnamed 
Tributary 1 E 608350 N 138850, Unnamed Tributary 2 E 608900 N 138550 and 
Unnamed Tributary 3 E 607250 N 137150; 

 Ten intervening sub-catchments. 

1.1.3 Key catchment features 

Geology: Headwaters to the north at the border of the Gault and Lower Chalk formations, 
middle catchment underlain by intergranually permeable sedimentary bedrocks consisting of 
Mudstone, Sandstone, Limestone and Siltstone. Lower catchment underlain by Weald Clay 
formation. Hydraulic model includes the Aldington Flood Storage Area (FSA). 

1.1.4 Flooding mechanisms 

Risk of fluvial flooding from the East Stour River. 

1.1.5 Gauged / ungauged 

Ungauged catchment. East Stour at South Willesborough is present downstream, however 
due to presence of FSA upstream not suitable for QMED or Pooling. The following local 
gauges have been reviewed: 

 East Stour at South Willesborough (NRFA - 40023) 15-min flow data available. 
Upstream flood alleviation scheme truncates peaks. 

 Stage Gauge - Aldington Upstream (EA Gauge - E4351) 15-min stage data 
available. 

 Old Mill Stream at Alyesford (NRFA - 40035) Suitable for QMED, local catchment 
to the north of the East Stour River. 

 Great Stour at Chart Leacon (NRFA – 40022) Suitable for QMED, local catchment 
to the west of Ashford with similar geology to the East Stour River. 
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 Great Stour at Horton (NRFA – 40011) Suitable for QMED and Pooling, catchment 
is downstream of site. 

 Hexden Channel at Hopemill (NRFA – 40021) Suitable for QMED, local catchment 
with similar geology to Unnamed Tribuatary 3. 

 Rainfall Gauge – Sellindge (EA Gauge – E4510) 15-min rainfall data. Within East 
Stour River catchment to the northeast of Aldington FSA. 

1.1.6 Final choice of method 

Hybrid method, Rainfall Runoff scaled to peak flow from Statistical method for lumped 
catchments up to and including the 1 in 100 year event. 1 in 1000 year peak flows scaled 
from Statistical 1 in 100 year peak flow using Rainfall Runoff 1 in 100 year to 1 in 1000 year 
peak flow uplift. 

1.1.7 Key limitations / uncertainties in results 

Lack of gauge data suitable for peak flow estimates for the East Stour.  

1.2 Flood Frequencies 

 The frequency of a flood can be quoted in terms of a return period, which is defined 
as the average time between years with at least one larger flood, or as an annual 
exceedance probability (AEP), which is the inverse of the return period. 

 Return periods are output by the Flood Estimation Handbook (FEH) software and can 
be expressed more succinctly than AEP.  However, AEP can be helpful when 
presenting results to members of the public who may associate the concept of return 
period with a regular occurrence rather than an average recurrence interval.   

 Results tables in this document contain both return period and AEP titles. 

 The table below is provided to enable quick conversion between return periods and 
annual exceedance probabilities. 

AEP 50 20 10 5 3.33 2 1.33 1 0.5 01 

AEP 0.5 0.2 0.1 0.05 0.033 0.02 0.013 0.01 0.005 0.001 

Return period (yrs) 2 5 10 20 30 50 75 100 200 1,000 
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2.0 Method Statement 

2.1 Requirements for Flood Estimates 

2.1.1 Overview and Project Scope 

The purpose of the study is to provide inflows to the hydraulic model of the reaches of the 
East Stour River and associated tributaries shown in the accompanying HR Figure 2. Both 
peak flow and hydrographs are required. 

Design flows of the 5.0%, 3.3%, 1.0% and 0.1% annual exceedance probability (AEP) have 
been estimated to reflect Environment Agency (EA) Flood Zones1. The 30% uplift for the 
higher central and 55% uplift for the upper end 2050s epoch climate change allowances2 
have been applied to the 1% AEP event to account for the impact of climate change during 
the 40 year lifetime of development (starting in 2026). 

Five catchments have been analysed as part of this hydrological study: 

 East Stour River at E 609400 N 137700 – Upstream lumped catchment. 

 Unnamed Tributary 1 at E 608350 N 138850 – Upstream lumped catchment.  

 Unnamed Tributary 2 at E 608900 N 138550 – Upstream lumped catchment. 

 Unnamed Tributary 3 at E 607250 N 137150 – Upstream lumped catchment. 

 East Stour at E 605300 N 138600 – Downstream lumped catchment. 

The overall project aim is to provide an updated assessment of flood risk to the Site. Part of 
the Site is within the 2016 South Ashford flood study however new hydrological estimates 
are required to improve the understanding of flood risk to the Site. 

2.2 The Catchment 

2.2.1 Maps: 

The catchment and gauging stations are shown in HR Figure 2. 

2.2.2 Catchment Description 

2.2.2.1 East Stour 

Catchment geology consists of Lower Chalk (high permeability) formations and Gault (low 
permeability) formation consisting of Clay, Mudstone and Siltstone in the headwaters, 
Sedimentary bedrocks consisting of Mudstone, Sandstone, Limestone and Siltstone (mixed 
permeability) in the middle catchment and Weald Clay (low permeability) formation in the 
lower catchment. Includes the Aldington FSA, with two unnamed tributaries flowing in from 
the north, the East Stour headwaters are steep peaking in the north of unnamed Tributary 2 
at approximately 180mAOD. The middle and lower catchment have a shallow gradient with 
the downstream extent of the catchment at approximately 40mAOD. The catchment is 
essentially rural with limited small areas of urbanisation. 

 

1 GOV.UK, https://www.gov.uk/guidance/flood-risk-and-coastal-change accessed 4th August 2023 

2 GOV.UK https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
accessed 4th August 2023 
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2.2.2.2 Unnamed Tributary 1  

Catchment geology consists of Lower Chalk formations and Gault formation consisting of 
Clay, Mudstone and Siltstone in the upper catchment and Sedimentary bedrocks consisting 
of Sandstone, Siltstone and Mudstone in the lower catchment. The headwaters are steep 
peaking in the north at approximately 180mAOD. The downstream extent of the catchment is 
at approximately 50mAOD. The catchment is slightly urbanised containing the villages of 
Bradbourne, East Bradbourne, Bradbourne Lees and Lily Vale. 

2.2.2.3 Unnamed Tributary 2 

Catchment geology consists of Lower Chalk formations and Gault formation consisting of 
Clay, Mudstone and Siltstone in the upper catchment and Sedimentary bedrocks consisting 
of Sandstone, Siltstone and Mudstone in the lower catchment. The headwaters are steep 
peaking in the north at approximately 180mAOD. The catchment is essentially rural. 

2.2.2.4 Unnamed Tributary 3 

Catchment geology consists of the Hythe Formation interbedded Sandstone and Limestone 
in the upper catchment and Weald Clay formation in the lower catchment. The catchment is 
gently sloping, reaching approximately 100mAOD to the south east with the downstream 
extent of the catchment at approximately 50mAOD. The catchment is essentially rural. 

2.3 Hydrometric Data 

2.3.1 Source of flood peak data 

NRFA peak flows dataset, Version 11.1, released March 2023. This contains data up to 
water year 2021. 

2.3.2 Gauging stations (flow and level) 

Table 2-1: Gauging stations (flow and level)  

Watercourse Station 
Name 

Gauging 
Authority 
Number 

NRFA 
Number 

Catchment 
area (km2) 

Type 
(Rated/ 

ultrasonic/ 
level) 

Start of 
Record 

and end (if 
station 
closed) 

East Stour South 
Willesborough 

654210001 40023 58.8 Flat V 01/1979 

Old Mill 
Stream 

Aylesford 654220001 40035 18.0 Velocity-area 12/2003 

Great Stour Chart Leacon 654110001 40022 72.5 Flat V 01/1967 

Great Stour Horton 654400001 40011 345 Broad-
crested 
weir/Velocity-
area 

01/1964 

Hexden 
Channel 

Hopemill 556710001 40021 32.4 Flume 01/1973 
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2.3.3 Data available at each flow gauging station 

Table 2-2: Data available at each flow gauging station 

Station Name Start and 
end of 

flood peak 
record 

Update 
for this 
study? 

OK for 
QMED? 

OK for 
pooling? 

Data 
quality 
check 

needed? 

Station and flow data 
quality summary  

South 
Willesborough 

1975 – 
2022 

No No No No Upstream flood 
alleviation scheme 
truncates peak flows 
therefore not suitable for 
QMED or Pooling 
estimate. 

Aylesford 2003 – 
Present 

No Yes No No Peak flow gauging’s are 
good. Water year 
2005/2006 and 
2012/2012 rejected as 
AMAX likely occurred 
during period of missing 
data. 

Chart Leacon 1980 – 
2021 

No Yes No No Theoretical rating at high 
flows. Rating extended 
to 1.8m using hydraulic 
modelling but low 
confidence beyond 
1.13m as flow is out of 
bank. 

Horton 1964 – 
2021 

No Yes Yes No Gauged beyond AMAX3. 
Rating is reliable. 

2.3.4 Rating Equations 

Table 2-3: Rating Equations 

Station name Type of rating 
e.g., theoretical, 

empirical; degree 
of extrapolation 

Rating 
review 

needed? 

Comments and link to any rating 
reviews 

South Willesborough Theoretical rating 
to 5.3 cumecs 
(under review) 

No Station not suitable for QMED or Pooling 
estimates. Almost all flows contained. 

Aylesford Rating derived 
from ultrasonic 
gauge data.  

No Peak flow data appears to be good. 

Chart Leacon Theoretical rating, 
velocity-area 
calibration for high 
flows. 

No Rating validated to QMED.  

Horton Theoretical rating 
from weir equation. 

No All flows within weir range. Rating is 
thought to be reliable. 

Hopemill Power law rating in 
three sections. 

No Gauged within 30% of QMED. Flows 
observed to be within bank. 
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2.3.5 Other data available and how it has been obtained 

Table 2-4: Other data available and how it has been obtained  

Type of data Data relevant to 
this study? 

Data available? Source of data  Details 

Check flow 
gaugings  

No Yes NRFA Ratings suitable 
for proposed 
uses. 

Historical flood 
data 

Yes Yes Autumn 2000 
Great Stour flood 
rarity report, July 
2014 and 2013-
2014 Post Flood 
Analysis: Kent & 
South London 
Area, December 
2014. 

Analysis includes 
events where the 
Aldington FSA 
reached full 
capacity. 

Flow or river level 
data for events  

Yes Yes NRFA/EA 
Hydrology Data 
API 

South 
Willesborough: 

15 minute flow 
data for 29th 
December 1979 
and 6th February 
2001 events. 

Horton: 

15 minute flow 
data for 18th 
January 1969, 
March 1975 and 
9th February 2001 
events. 

Aylesford: 

Full 15 minute 
flow dataset has 
been requested 
from the EA. 

Chart Leacon: 

Full 15 minute 
flow dataset has 
been requested 
from the EA. 

Hopemill: 

Full 15 minute 
flow dataset has 
been requested 
from the EA. 
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Type of data Data relevant to 
this study? 

Data available? Source of data  Details 

Rainfall data for 
events  

Yes Yes NRFA/EA 
Hydrology Data 
API 

South 
Willesborough: 

Catchment daily 
rainfall data. 

Aylesford: 

Catchment daily 
rainfall data. 

Chart Leacon: 

Catchment daily 
rainfall data. 

Horton: 

Catchment daily 
rainfall data. 

Hopemill: 

Catchment daily 
rainfall data. 

Sellindge: 

15 minute rainfall 
data for 
December 2003, 
February 2014, 
April/May 2018 
and March 2020 
events. 

Potential 
evaporation data 

No No  Evaporation data 
not thought to 
have a large 
impact on flooding 
at The Site due to 
peaks occurring 
during large winter 
storms. 

Results from 
previous studies  

Yes Yes  South Ashford 
2016 flood risk 
mapping study.  

Upper Stour 
hydrological 
assessment by 
continuous 
simulation (JBA, 
2023) 

Other data or 
information 

No No   

2.3.6 Conclusions of hydrometric data review 

Table 2-5: Conclusions of hydrometric data review  

Station name Rating suitability Suitability for flood estimation 
calculations 

South Willesborough Suitable Not suitable  
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Station name Rating suitability Suitability for flood estimation 
calculations 

Aylesford Suitable QMED only 

Chart Leacon Suitable QMED only 

Horton Suitable QMED and Pooling 

Hopemill Suitable QMED only 

 

2.4 Hydrological Understanding of the Catchment 

2.4.1 Plots of flood peak data and interpretation 

2.4.1.1 East Stour at South Willesborough 

Seasonality of peak flow events is skewed to winter floods. 

Figure 2-1: South Willesborough plots of flow data and interpretation (Dec 1979-Jan 
1980) 

 

Event starts at approximately 17:00 27/12/1979 reaching a peak flow of 17.5 m3/s at 20:00 
28/12/1979. Data is from prior to construction of the Aldington FSA in 1989. 
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Figure 2-2: South Willesborough plots of flow data and interpretation (Feb 2001) 

 

Event starts at approximately 00:00 06/02/2001 reaching a peak flow of 18.9 m3/s at 19:00 
06/02/2001. Data is after the completion of the Aldington FSA. Note peak flow is beyond 
upper limit of rating.  

2.4.1.2 Old Mill Stream at Aylesford  

Max gauged flow of 7.189 m3/s. All AMAX events occur during winter. 

Figure 2-3: Aylesford plots of flood peak data and interpretation (Chart) 
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Figure 2-4: Aylesford plots of flood peak data and interpretation (Graph) 

 

2.4.1.3 Great Stour at Chart Leacon 

Max gauged flow of 20.316 m3/s. AMAX events are heavily skewed to winter events. 

Figure 2-5: Chart Leacon plots of flood peak data and interpretation (Chart) 
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Figure 2-6: Chart Leacon plots of flood peak data and interpretation (Graph) 

 

2.4.1.4 Great Stour at Horton 

Max gauged flow of 33.658 m3/s. AMAX events are heavily skewed to winter events. 

Figure 2-7: Horton plots of flood peak and flow data and interpretation (Chart) 
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Figure 2-8: Horton plots of flood peak and flow data and interpretation (Graph) 

 

Figure 2-9: Horton plots of flood peak and flow data and interpretation (Jan 1969) 

 

Event starts at approximately 00:00 18/01/1969 reaching a peak flow of 17.5 m3/s at 12:45 
18/01/1969. 
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Figure 2-10: Horton plots of flood peak and flow data and interpretation (March 1975) 

 

Peak flows appear to be truncated at 12.9 m3/s. 

Figure 2-11: Horton plots of flood peak and flow data and interpretation (Feb 2001) 

 

Event starts at approximately 00:00 08/02/2001 reaching a peak flow of 33.1 m3/s at 03:00 
09/02/2001. 
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2.4.1.5 Hexden Channel at Hopemill 

Max gauged flow of 28.88 m3/s. AMAX events are heavily skewed to winter events. 

Figure 2-12: Hopemill plots of flood peak data and interpretation (Chart) 

 

Figure 2-13: Hopemill plots of flood peak data and interpretation (Graph) 

 

2.4.2 Conceptual model 

The hydraulic model is volume driven model, particularly when considering the defended 
scenario due to the presence of the Aldington FSA. The East Stour River is most susceptible 
from winter rainfall events, due to the groundwater influence on flows and the attenuating 
affect of the Aldington FSA on peak flows during flashier summer rainfall events. 

The Site is at risk of flooding from the East Stour River. 

Blockages may be possible in the culverts through the railway embankment upstream of the 
Site, and at the inlet of to the control structures in the Aldington FSA embankment. 
Downstream of the site blockages are highly unlikely due the large opening of the bridges, 
and lack of potential debris sources.  
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2.4.3 Unusual catchment features 

The Aldington FSA is within the catchment the approximate extent of which is shown by HR 
Figure 3. 

The headwaters of the catchment are underlain by highly permeable Chalk bedrock, with the 
sources of the East Stour River and Unnamed Tributaries 1 and 2 to the north of the Site 
arising from where the Lower Chalk formations meet the Gault Formation outcrop and as 
such flows through the East Stour River are expected to be groundwater influenced.  

2.5 Initial Choice of Approach 

2.5.1 Are FEH methods appropriate?  

Yes 

2.5.2 Initial choice of method(s) and reasons 

Due to the available local gauges suitable for QMED adjustment, the statistical method is 
deemed the most appropriate estimate of peak flows. The growth in flow rates up to and 
including the 1% AEP event is best estimated from a pooling group of hydrologically similar 
catchments. As the flow gauges on the East Stour River are not suitable for QMED or 
pooling estimates, a single site analysis would not be suitable. Therefore ungauged 
statistical methods will be used up to and including the 1% AEP event. 

Due to the greater availability of long rainfall record and spatial consistency of extreme 
rainfall events and therefore greater confidence in rainfall frequency curves for large return 
periods. A hybrid approach will be used for the 0.1% AEP event, with the ReFH2 1% to 0.1% 
AEP event ratio applied to the statistical 1% AEP peak flow. 

2.5.3 How will hydrograph shapes be derived if needed?  

Hydrograph profiles will be derived from ReFH2, and scaled so that the critical duration 
winter peak flow matches peak flow estimates from the statistical (hybrid for 0.1% AEP) 
method. This is as the local AMAX events are shown to heavily skewed to winter events and 
the lack of suitable gauge data for a study of average hydrograph shapes. Duration 
sensitivity testing will be completed as part of the accompanying hydraulic modelling study. 

2.5.4 Will the catchment be split into sub-catchments? If so, how?  

The East Stour River downstream lumped catchment has been defined using the FEH 
webservice boundary and has been split into four upstream lumped catchments, the East 
Stour River, Unnamed Tributaries 1, 2 and 3, also defined using the FEH webservice 
boundaries. The remaining intervening area has been split into ten sub-catchments defined 
using interpretation of 1m resolution LiDAR data. 

2.5.5 Software to be used 

FEH Web Service3, WINFAP 54 and ReFH2.3 

  

 
3 CEH 2015. The Flood Estimation Handbook (FEH)  Online Service, Centre for Ecology & Hydrology, 
Wallingford, UK. 
4 WINFAP 5 © Wallingford HydroSolutions Limited 2023. 
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3.0 Locations Where Flood Estimates are Required 

3.1 Summary of Subject Sites 
The table below lists the locations of the subject sites. The site codes listed below are used 
in all subsequent tables to save space. The locations of the catchments are shown by HR 
Figure 4. 

Table 3-1: Flood Estimate Subject Sites 

Site 
code 

Type of 
estimate: 
lumped 

(L) or sub-
catchment 

(S) 

Water-
course 

Site name / 
description 

Easting Northing AREA on 
FEH Web 
Service 
(km2) 

Revised 
AREA 

(if 
altered) 
(km2) 

ESUS L East Stour East Stour 
Upstream 

609400 137700 19.49 N/A 

TRIB1 L Unnamed 
Tributary 1 

Unnamed tributary 
of the East Stour 
A20 crossing near 
Water Farm.  

608350 138850 7.16 N/A 

TRIB2 L Unnamed 
Tributary 2 

Unnamed tributary 
of the East Stour 
at A20 crossing 
near Brindles. 

608900 138550 12.85 N/A 

TRIB3 L Unnamed 
Tributary 3 

Unnamed tributary 
of the East Stour 
at Harringe Bridge 

609400 137700 3.72 N/A 

ESDS L East Stour East Stour 
Downstream 

605300 138600 51.91 N/A 

IES1 S East Stour Intervening area of 
the East Stour 
upstream of the 
FSA 

606667 138139 3.72 

(TRIB3 
used as 
donor) 

2.116 

IES2 S East Stour Intervening area of 
East Stour 
downstream of 
FSA 

605300 138600 3.72 
(TRIB3 
used as 
donor) 

2.543 

ITRIB3 S Unnamed 
Tributary 3 

Intervening area of 
Unnamed tributary 
3 

606659 137912 3.72 
(TRIB3 
used as 
donor) 

1.206 

ICULV1 S Contributing 
area 

Contributing area 
into western most 
culvert upstream of 
FSA 

607105 138375 N/A  

(point 
descriptor 
used) 

0.521 

ICULV2 S Contributing 
area 

Contributing area 
into next culvert 
east of ICULV1 

607425 138315 N/A  

(point 
descriptor 
used) 

0.827 
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Site 
code 

Type of 
estimate: 
lumped 

(L) or sub-
catchment 

(S) 

Water-
course 

Site name / 
description 

Easting Northing AREA on 
FEH Web 
Service 
(km2) 

Revised 
AREA 

(if 
altered) 
(km2) 

ITRIB1a S Unnamed 
Tributary 1 

Contributing area 
flowing into 
Unnamed tributary 
1 between the A20 
and M20 roads 

608154 138697 N/A  

(point 
descriptor 
used) 

0.532 

ITRIB1b S Unnamed 
Tributary 1 

Contributing area 
flowing into 
Unnamed tributary 
1 between the M20 
and railway 
embankment 

607685 138266 N/A  

(point 
descriptor 
used) 

0.290 

ICHL S Contributing 
area 

Contributing area 
flowing into Church 
Lane railway 
embankment 
underpass. 

608121 138185 N/A  

(point 
descriptor 
used) 

0.279 

ITRIB2a S Unnamed 
Tributary 2 

Contributing area 
flowing into 
Unnamed tributary 
2 between the A20 
and M20 roads 

608661 138378 N/A  

(point 
descriptor 
used) 

0.217 

ITRIB2b S Unnamed 
Tributary 2 

Contributing area 
flowing into 
Unnamed tributary 
2 between the M20 
and railway 
embankment 

608579 138101 N/A  

(point 
descriptor 
used) 

0.167 

3.2 Catchment Descriptors 

3.2.1 Final catchment descriptors at each subject site 

Any catchment descriptor values that have been manually adjusted are shown in Red. Note 
for some catchments FARL, DPLBAR, DPSBAR, URBEX2000 and FPEXT are not 
applicable as point descriptors and plot scale equations have been used. 

Site 
code 

F
A

R
L

 

P
R

O
P

W
E

T
 

B
F

IH
O

S
T

19
 

D
P

L
B

A
R

 
(k

m
) 

D
P

S
B

A
R

 
(m

/k
m

) 

S
A

A
R

 (
m

m
) 

U
R

B
E

X
T

 
20

00
  

F
P

E
X

T
 

ESUS 0.992 0.34 0.688 5.33 43.3 775 0.0159 0.0904 

TRIB1 1 0.34 0.600 2.95 50.5 769 0.0328 0.0473 

TRIB2 0.996 0.34 0.749 4.72 61.8 793 0.0149 0.0528 

TRIB3 1 0.34 0.427 1.88 44.1 745 0 0.0645 

ESDS 0.996 0.34 0.625 8.22 46.7 771 0.0153 0.0938 
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Site 
code 

F
A

R
L

 

P
R

O
P

W
E

T
 

B
F

IH
O

S
T

19
 

D
P

L
B

A
R

 
(k

m
) 

D
P

S
B

A
R

 
(m

/k
m

) 

S
A

A
R

 (
m

m
)  

U
R

B
E

X
T

 
20

00
 

F
P

E
X

T
 

IES1 1 0.34 0.427 1.43 44.1 745 0 0.0645 

IES2 1 0.34 0.427 1.57 44.1 745 0 0.0645 

ITRIB3 1 0.34 0.427 1.09 44.1 745 0 0.0645 

ICUVL1 N/A 0.34 0.509 N/A N/A 747 N/A N/A 

ICULV2 N/A 0.34 0.509 N/A N/A 747 N/A N/A 

ITRIB1a N/A 0.34 0.509 N/A N/A 747 N/A N/A 

ITRIB1b N/A 0.34 0.509 N/A N/A 747 N/A N/A 

ICHL N/A 0.34 0.509 N/A N/A 747 N/A N/A 

ITRIB2a N/A 0.34 0.509 N/A N/A 747 N/A N/A 

ITRIB2b N/A 0.34 0.509 N/A N/A 747 N/A N/A 

3.2.2 Catchment boundary checks and revisions 

FEH Webservice boundaries were compared to OpenTopoMap contours for the lumped 
catchments. FEH derived boundaries show good agreement with mapped contours. The 
subcatchments have been defined using 1m resolution LiDAR data. 

3.2.3 URBEXT source and method for updating 

URBEXT2000 was used and checked against aerial imagery and shown to be 
representative. 

3.2.4 BFIHOST source, checks and updates 

BFIHOST19 values were checked against BGS geology mapping, it is noted that the 
BFIHOST19 values are relatively high given the small extent of the catchments that are 
highly permeable. However, the relative difference in BFIHOST19 values match the 
underlying geology, and any underestimation of peak flows due to the unrealistically high 
BFIHOST19 values can be accounted for in the statistical analysis. 

3.2.5 Checks and revisions to other catchment descriptors 

FARL, DPSBAR and DPLBAR were checked against aerial imagery and shown to be 
representative. 
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4.0 Stationary Statistical Methods 

4.1 Method Overview 

4.1.1 What is the purpose of applying these methods?  

Estimate of peak flows for the five study lumped catchments via the ungauged statistical 
FEH methods. 

There are suitable gauges in the local vicinity with similar catchment descriptors and 
underlying geology.  

4.1.2 What methods will be used to estimate QMED and growth curves?  

Site code Methods used for QMED 

 

Methods used for growth 
curves 

ESUS Data transfer Pooled 

TRIB1 Data transfer Pooled 

TRIB2 Data transfer Pooled 

TRIB3 Data transfer Pooled 

ESDS Data transfer Pooled 

4.2 Estimating QMED 

4.2.1 QMED at ungauged subject sites 

Generally QMED increases with catchment size. While TRIB2 is a larger catchment than 
TRIB1, it also has a higher BFIHOST19 value, and higher level of attenuation and therefore 
a lower QMED peak flow is plausible.  

Site 
code 

Method 
(CD/ 

DT/BCW)  

Initial 
QMED 
(rural) 
from 
CDs 

(m3/s) 

Donors 
used 

(NRFA 
numbers) 

Donor 
distances 

from 
subject 
centroid 

(km) 

Individual 
donor 

weights 

Combined 
and 

weighted 
donor 

adjustment 
factor 

Urban 
adjustment 

factor 

Final 
QMED 
(m3/s) 

ESUS DT 2.100 40035 7.15 1.22  1.028 2.561 

TRIB1 DT 1.280 40035 3.08 1.30  1.047 1.669 

TRIB2 DT 1.205 40035 5.27 1.24  1.032 1.499 

TRIB3 DT 1.171 40021 31.44 1.11  1.000 1.297 

ESDS DT 6.006 

40035 5.05 1.25 

1.19 1.024 7.166 40011 9.32 1.02 

40022 18.57 1.02 

Methods: CD - Catchment descriptors alone; DT - catchment descriptors with donor transfer; 
BCW - catchment descriptors with bankfull channel width.  
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4.2.2 Urban adjustment of QMED 

Urban adjustment was undertaken based on the methodology developed by Kjeldsen 
(2014)5 as part of WINFAP v56. Urban adjustment was undertaken using the default 
parameters of: 

 Impervious fraction for built-up areas, IF – 0.3 

 Percentage runoff for impervious surfaces, PRimp – 70% 

 Urban cover taken from URBEXT2000. 

4.2.3 Search for donor sites 

4.2.3.1 Old Mill Stream at Aylesford – 40035 

Is marked by NRFA as suitable for QMED but not pooling. The Aylesford gauge is the 
closest local gauge to the Site. The Old Mill Stream catchment at the location of the gauge is 
highly similar to the ESUS, TRIB1, TRIB2 and ESDS catchments. The catchment area is 
17.96 km2, with similar geology (Lower Chalk and Gault formation in the headwaters, 
Sedimentary bedrocks consisting of Sandstone, Siltstone and Mudstone in the lower 
catchment). Highly similar SAAR, BFIHOST19 and FARL values. The AMAX data suggests 
catchment descriptors underestimate QMED significantly, this maybe due to the BFIHOST19 
value being high for a catchment predominantly underlain by intergranuarly permeable 
bedrock. Given the similarities of the catchment and descriptors to ESUS, TRIB1, TRIB2 and 
ESDS it is expected that catchment descriptors underestimate QMED by a similar ratio. 

4.2.3.2 Great Stour at Horton – 40011 

Is marked by NRFA as suitable for QMED and pooling. Less similar to ESUS, TRIB1, TRIB2 
and ESDS than 40035 due to a greater proportion and lower extent of the catchment being 
underlain by Chalk. However, suitable for use in a multiple donor approach. 

4.2.3.3 Dour at Crabble Mill – 40033  

Is marked by NRFA as suitable for QMED but not pooling. Catchment is a chalk stream with 
significantly higher SAAR and BFIHOST19 values and therefore is not considered suitable 
for donor transfer to the target catchments. 

4.2.3.4 Great Stour at Chart Leacon – 40022  

Is marked by NRFA as suitable for QMED but not pooling. Less similar to ESUS, TRIB1, 
TRIB2 and ESDS than 40035 as the catchment is expected to be more groundwater 
influenced. Similar geology although higher proportion underlain by highly permeable 
bedrocks. Similar catchment descriptors. Considered suitable for multiple donor approach.  

4.2.3.5 Beult at Stilebridge – 40005  

Is marked by NRFA as suitable for QMED and pooling. Catchment is underlain by clay and 
has a significantly lower BFIHOST19 value to the target catchments and therefore is not 
considered suitable for donor transfer.  

 
5 Kjeldsen, T.R, Jones. D. A., and Morris, D. G. (2014). Using multiple donor sites for enhanced flood estimation 
in ungauged catchments, Water Resour. Res., 50, 6646–6657, doi:10.1002/ 2013WR015203. 
6 Wallingford HydroSolutions (2023).  WINFAP 5 Urban adjustment procedures. 
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4.2.3.6 Hexden Channel at Hopemill – 40021  

Is marked by NRFA as suitable for QMED but not pooling. Good match for SAAR and FARL 
to TRIB3 and ok match for BFIHOST19. Catchment is underlain by similar geology to TRIB3 
consisting of predominantly clay bedrock with intergranualarly permeable sedimentary 
bedrocks. Considered suitable for donor adjustment for TRIB3 only.  

4.2.3.7 Teise at Stonebridge – 40009 

Is marked by NRFA as suitable for QMED and pooling. Significant difference in FARL value 
to target catchments. Not considered suitable for donor transfer due to high level of 
attenuation compared to target catchments. 

4.2.3.8 Rother at Udiam – 40004 

Is marked by NRFA as suitable for QMED but not pooling. Significantly higher SAAR value 
to target catchments. Not considered suitable for donor transfer due to higher amount of 
rainfall in catchment. 

4.2.3.9 Medway at Teaston/East Farleigh – 40003 

Is marked by NRFA as suitable for QMED and pooling. Similar catchment to TRIB3 however 
less suitable than 40021, as the ‘small catchment7’ methodology will be applied to TRIB3 
only one donor station will be used. Therefore not considered suitable for donor adjustment. 

4.2.3.10 Cuckmere at Cowbeech – 41016 

Is marked by NRFA as suitable for QMED but not pooling. Significantly higher SAAR value 
to target catchments. Not considered suitable for donor transfer due to higher amount of 
rainfall in catchment.  

4.2.4 Donor sites chosen and QMED adjustment factors 

Table 4-1: Donor sites chosen and QMED adjustment factors 

NRFA 
no. 

Method 
(AM/ 

POT/LF) 

Adjustment 
for climatic 
variation? 

QMED 
from 

flow data 
(m3/s) 

De-urbanised 
QMED from 

flow data 
(m3/s) (A) 

QMED from 
catchment 
descriptors 
(m3/s) (B) 

Adjustment 
ratio (A/B) 

40035 AM No 4.12 3.90 2.42 1.611 

40021 AM No 14.43 14.26 9.41 1.516 

40011 AM No 20.49 19.31 18.43 1.048 

40022 AM No 5.13 4.82 4.46 1.081 

Methods: AM – Annual maxima; POT – Peaks over threshold; LF – Low flow (flow duration 
curve) statistics.  

 
7 Stewart, L., Faulkner, D., Formetta. F., Griffin, A., Haxton, T., Prosdocimi, I., Vesuviano, G., Young. A. (2019). 
Estimating flood peaks and hydrograph for small catchments (Phase 2). Report SC090031/R0, Environment 
Agency. 
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4.3 Estimating Growth Curves 

4.3.1 Derivation of growth curves at subject sites 

Table 4-2: Derivation of growth curves at subject sites 

Site 
code 

Method 

(SS, P, 
ESS, H.) 

If P or 
ESS, 

name of 
pooling 
group  

Distribution 
used and 
reason for 

choice 

 

Any urban 
or non-flood 

years 
adjustments  

Parameters of 
distribution  

(location, scale 
and shape after 

adjustments) 

Growth 
factor for 
100-year 

return 
period  

ESUS P ESUS Generalised 
Logistic (GL) as 
the distribution is 
used in 
permeable 
adjustment 

Permeable 
adjustment 
applied 

Location: 1 

Scale: 0.288 

Shape: -0.214 

Bound: -0.346 

3.266 

TRIB1 P TRIB1 Generalised 
Logistic (GL) as 
the distribution is 
used in 
permeable 
adjustment 

Permeable 
adjustment 
applied 

Location: 1 

Scale: 0.299 

Shape: -0.233 

Bound: -0.286 

3.479 

TRIB2 P TRIB2 Generalised 
Logistic (GL) as 
the distribution is 
used in 
permeable 
adjustment 

Permeable 
adjustment 
applied 

Location: 1 

Scale: 0.300 

Shape: -0.219 

Bound: -0.368 

3.391 

TRIB3 P TRIB3 Generalised 
Logistic (GL) as 
the distribution is 
used in 
permeable 
adjustment 

Permeable 
adjustment 
applied 

Location: 1 

Scale: 0.297 

Shape: -0.251 

Bound: -0.183 

3.309 

ESDS P ESDS Generalised 
Logistic (GL) as 
the distribution is 
used in 
permeable 
adjustment 

Permeable 
adjustment 
applied 

Location: 1 

Scale: 0.270 

Shape: -0.128 

Bound: -1.108 

2.683 

Methods: SS - Single Site; P - Pooled; ESS - Enhanced Single Site; H - Historical. Pooled 
and ESS growth curves were derived using the procedures from Science Report SC050050 
(2008). Urban adjustments are carried out using the method of Kjeldsen (2010).  
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4.3.2 Flood frequency curve plots 

Figure 4-1: ESUS Final Non-Flood Year Adjusted Growth Curve 

 

Figure 4-2: TRIB1 Final Non-Flood Year Adjusted Growth Curve 

 

Figure 4-3: TRIB2 Final Non-Flood Year Adjusted Growth Curve 

 

Figure 4-4: TRIB3 Final Non-Flood Year Adjusted Growth Curve 
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Figure 4-5: ESDS Final Non-Flood Year Adjusted Growth Curve 

 

4.3.3 Derivation of pooling groups 

Table 4-3: Derivation of pooling groups 

Name of 
group 

Site code 
from whose 
descriptors 
group was 

derived 

Subject site 
treated as 
gauged? 

(ESS) 

URBEXT2000 
threshold 
applied to 

pooling 
group 

selection?  

L-moments 
deurbanised 

(including subject 
site for ESS)?  

Small 
catchment 

pooling 
procedure 
applied? 

ESUS ESUS No 0.04 L-CV: 0.271 

L-Skew: 0.233 

Yes 

TRIB1 TRIB1 No 0.04 L-CV: 0.291 

L-Skew: 0.238 

Yes 

TRIB2 TRIB2 No 0.04 L-CV: 0.290 

L-Skew: 0.224 

Yes 

TRIB3 TRIB3 No 0.04 L-CV: 0.264 

L-Skew: 0.254 

Yes 

ESDS ESDS No 0.04 L-CV: 0.238 

L-Skew: 0.169 

No 

Methods: Unless otherwise stated, pooling groups were derived using the procedures from 
Science Report SC050050 (2008).  The small catchment pooling procedure is given in the 
report on Phase 2 of project SC090031 (2021) and implemented in WINFAP v5. 

4.3.4 Pooling group composition 

Table 4-4: Pooling group composition 

Name of group Changes made to default pooling 
group, with reasons  

 

Weighted average L-moments  

ESUS Removed 28058 (Henmore Brook at 
Ashbourne) due to gauge having a 
negative L-Skew. 

Added 33054 (Babingley at Castle 
Rising) to ensure pooling group is 
still greater than 500 years. 

L-CV: 0.271 

L-Skew: 0.233 
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Name of group Changes made to default pooling 
group, with reasons  

 

Weighted average L-moments  

TRIB1 Removed 28058 (Henmore Brook at 
Ashbourne) due to gauge having a 
negative L-Skew. 

Added 39033 (Winterbourne Stream 
at Bangor) to ensure pooling group 
is still greater than 500 years. 

L-CV: 0.291 

L-Skew: 0.238 

TRIB2 Removed 28058 (Henmore Brook at 
Ashbourne) due to gauge having a 
negative L-Skew. 

Added 39033 (Winterbourne Stream 
at Bangor) to ensure pooling group 
is still greater than 500 years. 

L-CV: 0.290 

L-Skew: 0.224 

TRIB3 Removed 28058 (Henmore Brook at 
Ashbourne) due to gauge having a 
negative L-Skew. 

Added 44013 (Piddle at Little 
Puddle) to ensure pooling group is 
still greater than 500 years. 

L-CV: 0.264 

L-Skew: 0.254 

ESDS Removed 26003 (Fosten Beck at 
Fosten Mill) due to gauge having a 
negative L-Skew. 

Added 36004 (Chad Brook at Long 
Melford) to ensure pooling group is 
still greater than 500 years. 

L-CV: 0.238 

L-Skew: 0.169 

4.4 Final Choice of QMED and Growth Curves 

4.4.1 Method choice and reasons 

Table 4-5: Method choice and reasons 

Site code Final choice of QMED and reasons Final choice of flood growth curve 
method and reasons 

ESUS Data Transfer – Site is ungauged and 
there are suitable gauges in the local 
vicinity. 

Pooled – Site is ungauged  

TRIB1 Data Transfer – Site is ungauged and 
there are suitable gauges in the local 
vicinity. 

Pooled – Site is ungauged  

TRIB2 Data Transfer – Site is ungauged and 
there are suitable gauges in the local 
vicinity. 

Pooled – Site is ungauged  

TRIB3 Data Transfer – Site is ungauged and 
there are suitable gauges in the local 
vicinity. 

Pooled – Site is ungauged  

ESDS Data Transfer – Site is ungauged and 
there are suitable gauges in the local 
vicinity. 

Pooled – Site is ungauged  
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4.4.2 Final flood estimates from stationary statistical methods 

Table 4-6: Final flood estimates from stationary statistical methods 

Site code 20 

5% 

30 

3.3% 

100 

1% 

1000 

0.1% 

ESUS 5.70 6.34 8.60 15.09 

TRIB1 3.97 4.43 6.08 10.86 

TRIB2 3.47 3.86 5.25 9.16 

TRIB3 2.80 3.13 4.29 7.76 

ESDS 14.12 15.40 19.69 30.62 

Flood peak in m3/s for the return periods in years or AEP (%) events. 
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5.0 Revitalised Flood Hydrograph 2 (ReFH2) Method 

5.1 Method Overview 

5.1.1 What is the purpose of applying this method? 

ReFH2 will be applied at all the study catchments to provide an estimate of hydrograph 
shape and comparative peak flows via the rainfall runoff method. Additionally, ReFH2 will be 
used to extend out the flood frequency curve for the extreme 0.1% AEP event. 

5.1.2 Rural and urban catchment sub-divisions 

All catchments are essentially rural, catchment URBEXT2000 descriptors were reviewed 
against aerial imagery and found to be representative. As such standard equations for 
urbanisation were applied.  

5.1.3 Version of ReFH2 applied 

ReFH2 V4.0 

5.2 Model Parameters 

5.2.1 Summary of model parameters 

Table 5-1:Summary of model parameters 

Site code Method Tp 
(hours) 

rural 

Cmax 
(mm) 

BL 
(hours) 

Area 
modelled as 
urban (km2) 

TP 
urban 

scaling 
factor 

IF IRF DS 

ESUS CD 5.16 665.65 58.31 0.486 0.75 0.4 0.7 0.5 

TRIB1 CD 3.50 529.63 47.17 0.368 0.75 0.4 0.7 0.5 

TRIB2 CD 4.30 779.94 59.78 0.300 0.75 0.4 0.7 0.5 

TRIB3 CD 2.83 337.91 34.79 0.000 0.75 0.4 0.7 0.5 

ESDS CD 6.46 580.04 61.05 1.244 0.75 0.4 0.7 0.5 

IES1 DT from 
TRIB3 

2.42 337.91 32.77 0.000 0.75 0.4 0.7 0.5 

IES2 DT from 
TRIB3 

2.55 337.91 33.45 0.000 0.75 0.4 0.7 0.5 

ITRIB3 DT from 
TRIB3 

2.07 337.91 30.89 0.000 0.75 0.4 0.7 0.5 

ICULV1 PD 1.87 418.13 39.86 0.000 0.75 0.4 0.7 0.5 

ICULV2 PD 2.13 418.13 41.28 0.000 0.75 0.4 0.7 0.5 

ITRIB1a PD 1.88 418.13 39.92 0.000 0.75 0.4 0.7 0.5 

ITRIB1b PD 1.59 418.13 38.12 0.000 0.75 0.4 0.7 0.5 

ICHL PD 1.57 418.13 38.01 0.000 0.75 0.4 0.7 0.5 

ITRIB2a PD 1.46 418.13 37.29 0.000 0.75 0.4 0.7 0.5 

ITRIB2b PD 1.36 418.13 36.56 0.000 0.75 0.4 0.7 0.5 
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Methods: OPT: Optimisation from event analysis, BR: Baseflow recession fitting, LAG: TP 
from lag analysis, CD: Catchment descriptors, DT: Data transfer, CAL: model calibration, 
PD: Point descriptors (uses plot scale equations).  

5.2.2 Analysis undertaken to derive model parameters 

For the three subcatchments where data transfer was used from TRIB3, the catchment area 
was updated to match the subcatchment delineation which can be seen in HR Figure 2. 
Additionally, DPLBAR was adjusted so that logோா(𝐷𝑃𝐿𝐵𝐴𝑅) was the same for the 
subcatchments and TRIB3. 

5.3 Model Inputs for Design Events 

5.3.1 Design events for lumped catchments 

Table 5-2: Design events for lumped catchments 

Site Code Rainfall 
DDF 

Model 

Urban or 
rural 

Highly 
permeable? 

Season of 
design 
event 

Storm 
duration 

(hrs) 

Initial soil 
moisture 

Cini 

Initial 
baseflow 

BFO 

ESUS FEH22 Urban Yes Winter 24.25 71.40 0.223 

TRIB1 FEH22 Urban Yes Winter 17.25 82.92 0.132 

TRIB2 FEH22 Urban Yes Winter 24.25 64.38 0.102 

TRIB3 FEH22 Urban No Winter 8.25 111.24 0.131 

ESDS FEH22 Urban Yes Winter 27.25 78.13 0.805 

5.3.2 Design events for subcatchments and intervening areas 

Table 5-3: Design events for subcatchments and intervening areas 

Site code(s) Rainfall 
DDF model 

Season of 
design event 

Storm duration 
(hrs) 

Areal reduction 
factor ARF 

Reason for 
selecting storm 

IES1 FEH22 Winter 7.25 0.975 To test critical 
duration storm 

IES2 0.974 

ITRIB3 0.980 

ICULV1 0.985 

ICULV2 0.982 

ITRIB1a 0.985 

ITRIB1b 0.988 

ICHL 0.988 

ITRIB2a 0.989 

ITRIB2b 0.990 

IES1 FEH22 Winter 8.25 0.977 Critical storm 
duration for 
TRIB3 IES2 0.975 

ITRIB3 0.981 

ICULV1 0.986 
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Site code(s) Rainfall 
DDF model 

Season of 
design event 

Storm duration 
(hrs) 

Areal reduction 
factor ARF 

Reason for 
selecting storm 

ICULV2 0.983 

ITRIB1a 0.985 

ITRIB1b 0.988 

ICHL 0.988 

ITRIB2a 0.989 

ITRIB2b 0.990 

IES1 FEH22 Winter 17.25 0.982 Critical storm 
duration for 
TRIB1 IES2 0.981 

ITRIB3 0.985 

ICULV1 0.989 

ICULV2 0.987 

ITRIB1a 0.989 

ITRIB1b 0.991 

ICHL 0.991 

ITRIB2a 0.992 

ITRIB2b 0.993 

IES1 FEH22 Winter 24.25 0.984 Critical storm 
duration for 
ESUS and TRIB2 IES2 0.983 

ITRIB3 0.987 

ICULV1 0.990 

ICULV2 0.989 

ITRIB1a 0.990 

ITRIB1b 0.992 

ICHL 0.992 

ITRIB2a 0.993 

ITRIB2b 0.993 

IES1 FEH22 Winter 27.25 0.985 Critical storm 
duration for 
ESDS IES2 0.984 

ITRIB3 0.988 

ICULV1 0.991 

ICULV2 0.989 

ITRIB1a 0.991 

ITRIB1b 0.992 

ICHL 0.992 

ITRIB2a 0.993 

ITRIB2b 0.994 
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Site code(s) Rainfall 
DDF model 

Season of 
design event 

Storm duration 
(hrs) 

Areal reduction 
factor ARF 

Reason for 
selecting storm 

IES1 FEH22 Winter 36.25 0.986 To test critical 
duration of 
defended 
scenario 

IES2 0.986 

ITRIB3 0.989 

ICULV1 0.992 

ICULV2 0.990 

ITRIB1a 0.992 

ITRIB1b 0.993 

ICHL 0.993 

ITRIB2a 0.994 

ITRIB2b 0.994 

IES1 FEH22 Winter 48.25 0.988 To test critical 
duration of 
defended 
scenario 

IES2 0.987 

ITRIB3 0.990 

ICULV1 0.992 

ICULV2 0.991 

ITRIB1a 0.992 

ITRIB1b 0.994 

ICHL 0.994 

ITRIB2a 0.994 

ITRIB2b 0.995 

IES1 FEH22 Winter 60.25 0.989 To test critical 
duration of 
defended 
scenario 

IES2 0.988 

ITRIB3 0.991 

ICULV1 0.993 

ICULV2 0.992 

ITRIB1a 0.993 

ITRIB1b 0.994 

ICHL 0.994 

ITRIB2a 0.995 

ITRIB2b 0.995 

IES1 FEH22 Winter 72.25 0.990 To test critical 
duration of 
defended 
scenario 

IES2 0.989 

ITRIB3 0.991 

ICULV1 0.993 

ICULV2 0.992 

ITRIB1a 0.993 
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Site code(s) Rainfall 
DDF model 

Season of 
design event 

Storm duration 
(hrs) 

Areal reduction 
factor ARF 

Reason for 
selecting storm 

ITRIB1b 0.995 

ICHL 0.995 

ITRIB2a 0.995 

ITRIB2b 0.996 

IES1 FEH22 Winter 84.25 0.990 To test critical 
duration of 
defended 
scenario 

IES2 0.990 

ITRIB3 0.992 

ICULV1 0.994 

ICULV2 0.993 

ITRIB1a 0.994 

ITRIB1b 0.995 

ICHL 0.995 

ITRIB2a 0.995 

ITRIB2b 0.996 

IES1 FEH22 Winter 96.25 0.991 To test critical 
duration of 
defended 
scenario 

IES2 0.990 

ITRIB3 0.992 

ICULV1 0.994 

ICULV2 0.993 

ITRIB1a 0.994 

ITRIB1b 0.995 

ICHL 0.995 

ITRIB2a 0.996 

ITRIB2b 0.996 

5.3.3 Storm duration testing 

Storm duration testing was completed on the hydraulic model. The results of which are 
summarised below: 

5.3.3.1 Defended Scenario 

 5% AEP (20yr RP) – 96.25hr event critical. 

 3.3% AEP (30yr RP) – 96.25hr event critical. 

 1% AEP (100yr RP) – 60.25hr event critical. 

 1% AEP + 30% CC (higher central) – 48.25hr event critical. 

 1% AEP + 55% CC (upper end) – 36.25hr event critical. 

 0.1% AEP (1000yr RP) – 27.25hr event critical. 
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5.3.3.2 Undefended Scenario 

 5% AEP (20yr RP) – 17.25hr event critical. 

 1% AEP (100yr RP) – 24.25hr event critical. 

 0.1% AEP (1000yr RP) – 24.25hr event critical. 

5.4 Final Choice of ReFH2 Flow Estimates 

5.4.1 Method choice and reasons 

Table 5-4: Method choice and reasons 

Site code Final choice of design inputs and model parameters 

ESUS Catchment descriptors, default model parameters. 

TRIB1 Catchment descriptors, default model parameters. 

TRIB2 Catchment descriptors, default model parameters. 

TRIB3 Catchment descriptors, default model parameters. 

ESDS Catchment descriptors, default model parameters. 

IES1 Donor transfer from TRIB3, Area and DPLBAR adjusted. 

IES2 Donor transfer from TRIB3, Area and DPLBAR adjusted. 

ITRIB3 Donor transfer from TRIB3, Area and DPLBAR adjusted. 

ICULV1 Point descriptor, catchment area manually derived using LiDAR data 

ICULV2 Point descriptor, catchment area manually derived using LiDAR data 

ITRIB1a Point descriptor, catchment area manually derived using LiDAR data 

ITRIB1b Point descriptor, catchment area manually derived using LiDAR data 

ICHL Point descriptor, catchment area manually derived using LiDAR data 

ITRIB2a Point descriptor, catchment area manually derived using LiDAR data 

ITRIB2b Point descriptor, catchment area manually derived using LiDAR data 

5.4.2 Final flood estimates from ReFH2 method 

Table 5-5: Final flood estimates from ReFH2 method 

Site code 20  

5% 

30  

3.3% 

100  

1% 

1000  

0.1% 

ESUS 3.59 3.99 6.14 12.68 

TRIB1 2.30 2.54 3.75 7.54 

TRIB2 2.10 2.34 3.69 7.69 

TRIB3 2.59 2.82 3.71 6.95 

IES1 1.56 1.69 2.15 3.73 

IES2 1.80 1.95 2.47 4.30 

ITRIB3 0.94 1.03 1.29 2.17 

ICULV1 0.32 0.35 0.44 0.75 
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Site code 20 

5% 

30 

3.3% 

100 

1% 

1000 

0.1% 

ICULV2 0.46 0.50 0.64 1.10 

ITRIB1a 0.33 0.35 0.45 0.76 

ITRIB1b 0.19 0.21 0.27 0.45 

ICHL 0.19 0.21 0.26 0.43 

ITRIB2a 0.15 0.17 0.21 0.35 

ITRIB2b 0.12 0.13 0.17 0.27 

ESDS 10.13 11.29 17.54 35.16 

Flood peak in m3/s for the return periods in years or AEP (%) events. 
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6.0 Discussion and Summary of Results 

6.1 Comparison of Results from Different Methods  

Site code Ratio of stationary 
statistical peak to 
ReFH2, 50% AEP 

Ratio of stationary 
statistical peak to 
ReFH2, 1% AEP 

Ratio of ReFH2 0.1% 
AEP to ReFH2 1% 

AEP  

ESUS 1.589  1.401 2.064 

TRIB1 1.727 1.620 2.007 

TRIB2 1.653 1.423 2.084 

TRIB3 1.083 1.158 1.876 

ESDS 1.394 1.122 2.005 

6.2 Final Choice of Method 

6.2.1 Choice of method and reasons 

6.2.1.1 Lumped Catchments 

Due to the availability of gauge data for hydrologically similar catchments in the proximity of 
the study area which are suitable for QMED adjustment, the statistical method is deemed the 
most appropriate estimate of peak flows for return periods up to and including the 1% AEP 
event.  

For the permeable catchments within the study, the catchment descriptors BFIHOST19 
values are relatively high given the predominant underlying geology, however the same 
relationship is shown by the donor catchment (Old Mill Stream at Aylesford – 40035) used 
for the QMED adjustment and as such accounts for this uncertainty. 

As hydrographs are required for the hydraulic model, the ReFH2 hydrograph shapes will be 
scaled so that the urbanised winter critical storm duration matches the final peak flow 
estimates from the statistical method. 

6.2.1.2 Subcatchments and intervening areas 

Due to the subcatchments and intervening areas having different catchment properties in 
particular geology to the upstream lumped catchments, the flow estimates using ReFH2 are 
considered most suitable. The final flows at the downstream extent of the hydraulic model 
have been reviewed against the final peak flow estimates for ESDS.  

6.2.1.3 How will the 0.1% AEP flows be estimated?   

For the lumped catchments, due to the greater availability of long rainfall records and spatial 
consistency of extreme rainfall events and therefore greater confidence in rainfall frequency 
curves for large return periods. A hybrid approach will be used for the 0.1% AEP event, with 
the ReFH2 0.1% to 1% AEP event ratio applied to the statistical 1% AEP event peak flow.  

6.2.1.4 How will the flows be applied to a hydraulic model? 

ESUS, TRIB1, TRIB2 and TRIB3 lumped flow estimates will be applied at the upstream 
extents of the model for their respective watercourses, the subcatchment flow estimates will 
be applied via distributed lateral inflows. Further details to the application of the inflow 
boundaries in the hydraulic model is provided in the hydraulic modelling report.  
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6.3 Final Results 
Site code 20  

5% 

30  

3.3% 

100  

1% 

1000  

0.1% 

ESUS 5.70 6.34 8.60 17.76 

TRIB1 3.97 4.43 6.08 12.21 

TRIB2 3.47 3.86 5.25 10.93 

TRIB3 2.80 3.13 4.29 8.05 

IES1 1.56 1.69 2.15 3.73 

IES2 1.80 1.95 2.47 4.30 

ITRIB3 0.94 1.03 1.29 2.17 

ICULV1 0.32 0.35 0.44 0.75 

ICULV2 0.46 0.50 0.64 1.10 

ITRIB1a 0.33 0.35 0.45 0.76 

ITRIB1b 0.19 0.21 0.27 0.45 

ICHL 0.19 0.21 0.26 0.43 

ITRIB2a 0.15 0.17 0.21 0.35 

ITRIB2b 0.12 0.13 0.17 0.27 

ESDS 14.12 15.40 19.69 39.46 

Critical duration storm flood peak in m3/s for the return periods in years or AEP (%) events. 

6.3.1 Climate change allowances 

Given the Project will have an operational lifetime of 40 years. The peak river flow climate 
change allowances for the 2050s (2040-2069) epoch for the Stour Management Catchment 
have been applied. As the project is classified as essential infrastructure the 30% higher 
central allowance has been applied in line with the Environment Agencies guidance on 
climate change allowances for flood risk assessments8. Additionally, as the project is 
classified as nationally significant infrastructure project the 55% upper end allowance has 
been applied as a credible maximum climate change scenario. 

Climate change allowances have been applied by scaling the ReFH2 1% AEP hydrographs 
to the peak flow estimate from the statistical 1% AEP plus the relevant climate change 
allowance. 

6.4 Checks 

6.4.1 Growth factor checks 

Table 6-1: Growth factor checks 

Site code 1% AEP growth factor 0.1% AEP / 1% AEP ratio 

ESUS 3.266 2.064 

TRIB1 3.479 2.007 

 

8 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
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Site code 1% AEP growth factor 0.1% AEP / 1% AEP ratio 

TRIB2 3.391 2.084 

TRIB3 4.291 1.876 

ESDS 2.683 2.005 

6.4.2 Specific discharge 

Table 6-2: Specific discharge 

Site code 20  

5% 

30  

3.3% 

100  

1% 

1000  

0.1% 

ESUS 2.93 3.25 4.41 9.11 

TRIB1 5.54 6.19 8.50 17.06 

TRIB2 2.70 3.00 4.08 8.50 

TRIB3 7.54 8.42 11.55 21.67 

IES1 7.37 7.99 10.16 17.63 

IES2 7.08 7.67 9.71 16.91 

ITRIB3 7.79 8.54 10.70 17.99 

ICULV1 6.16 6.68 8.46 14.41 

ICULV2 5.60 6.08 7.71 13.30 

ITRIB1a 6.13 6.65 8.42 14.34 

ITRIB1b 6.69 7.28 9.21 15.45 

ICHL 6.74 7.35 9.28 15.56 

ITRIB2a 7.05 7.70 9.72 16.27 

ITRIB2b 7.19 7.84 9.88 16.29 

ESDS 2.72 2.97 3.79 7.60 

Flood peak in l/s/ha for the return periods in years or AEP (%) events. 

6.4.3 Spatial consistency of results 

In general, for the lumped catchments the growth factors are shown to be spatially 
consistent, with a higher growth factor seen for the 1% AEP event for TRIB3. Given the 
lower permeability of TRIB3 a higher growth factor is to be expected due to the higher runoff 
ratio. For the 0.1% AEP to 1% AEP ratio, again spatial consistency is observed for the 
lumped catchments, with a lower ratio seen for TRIB3. This too is to be expected for a lower 
permeability catchment with soils likely to be closer to fully saturated during a 1% AEP event 
and as such a lower difference in runoff ratio between the 1% AEP and 0.1% AEP events. 
The specific discharge shows similar variation with permeability, with the less permeable 
TRIB1 and TRIB3 catchments having higher specific discharges. 

For the subcatchments the specific discharges are shown to be spatially consistent with little 
variation, this is to be expected given the similar geology of these catchments. Additionally, 
the specific discharges for the subcatchments are consistent with the lower permeability 
lumped catchments which also have similar geology.  
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6.4.4 Return periods for notable historic floods 

Post event analysis has been undertaken by JBA in 2014 for the Autumn 20009 and Winter 
2013 – 201410 events.  

During the 4 – 9 November 2000 flood event, where the Aldington FSA overtopped the peak 
flow of 32.1m3/s at the Great Stour at Wye gauging station located approximately 16km 
downstream of the Site, was assessed to have an annual probability of occurrence of 3.23% 
(1 in 31 years). The peak flow at the South Willesborough gauge reached 17.3m3/s, which is 
located approximately 5km downstream of the Site. Adjusting for the approximate 13% 
increase in catchment area between the gauge and the downstream boundary of the model, 
a peak flow of 15.1m3/s is expected for a similar event. 

During the Winter 2013 – 2014 events, where the Aldington FSA overtopped peak flood 
levels were gauged to reach approximately 50.3mAOD (100mm above the spillway crest 
level) on the 15th February with the spill level overtopped for approximately 15 hours. The 
event was assessed to have an annual probability of occurrence between 3.3% (1 in 30 
years) and 6.7% (1 in 15 years) along the East Stour. The peak flow at the South 
Willesborough gauge reached 11.5m3/s on the 15th February. Adjusting for the increase in 
catchment area a peak flow of 10.15m3/s is expected at the downstream extent of the model 
for a similar event. 

During the defended scenario modelling of the 3.3% AEP event for the critical duration 96.25 
hour event, flood levels at the Aldington FSA reached approximately 50.3mAOD, with a peak 
flow of 10.15m3/s at the downstream extent of the model, showing good agreement with the 
historic flood data for the February 2014 event which was assessed to have a similar annual 
probability of occurrence. 

6.4.5 Compatibility with longer-term flood history 

The defended scenario modelling indicates that the Aldington FSA spillway is overtopped 
during longer duration (84.25 hours and longer) flood events with 5% (1 in 20 years) AEP, 
this shows good agreement with the longer-term flood history with the Aldington FSA 
overtopping during long duration winter storms in 2000 and 2014 which were assessed to 
have annual probabilities of occurrence between approximately  3.3% (1 in 30 years) and 
6.6% (1 in 15 years). 

6.4.6 Comparisons with previous studies 

Preliminary hydrological analysis of the Upper Stour catchment undertaken by JBA in 202311 
has been provided by the Environment Agency and includes flows into and out of the 
Aldington FSA. Design flows were calculated using Continuous Simulation Modelling (CSM) 
and compared below. 

6.4.6.1 Defended Scenario 

For the defended scenario, the peak flow estimates from JBA’s CSM analysis into the 
Aldington FSA closest matched the peak flow estimates for the 27.25 hour duration event 
from this study and are compared in the table below. 

As can be seen in the table below, the flows into the Aldington FSA for this study’s hydraulic 
model are between 1.5% and 4.6% higher than those derived in JBA’s CSM analysis for the 

9 Autumn 2000 Great Stour Flood Rarity report (JBA, 2014) 
10 2013-2014 Post Flood Analysis: Kent and South London Area report (JBA, 2014) 
11 Upper Stour hydrological assessment by continuous simulation. Draft v3. JBA, May 2023. 
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27.25 hour duration event. This indicates that the flows into the Aldington FSA closely match 
the CSM analysis undertaken by JBA. 

RP AEP JBA CSM 
analysis (m3/s) 

SLR Hydraulic 
Model (m3/s) 

Difference 

20 5% 14.74 15.46 +4.6% 

30 3.3% 16.54 17.32 +4.5% 

100 1% 23.48 24.51 +4.2% 

1000 0.1% 46.91 47.61 +1.5% 

Peak flow estimates into the Aldington FSA from JBA’s CSM analysis and SLR’s hydraulic 
model constructed for this study. 

Peak flow estimates out from JBA’s CSM analysis out of the Aldington FSA closest matched 
the peak flow estimates from the critical duration events from this study and are compared in 
the table below. 

As can be seen in the table below, the flows out of the Aldington FSA for this study’s 
hydraulic model are 2.0% and 3.2% lower for the 0.1% AEP and 1% AEP events 
respectively. For the 5% AEP and 3.3% AEP events, the study’s hydraulic model flows are 
17.7% and 12.1% lower respectively. This indicates that the 1% AEP and 0.1% AEP flows 
for the critical duration flood event closely match the CSM analysis undertaken by JBA. For 
the 5% AEP and 3.3% AEP event, the critical duration 96.25 hour rainfall event was the 
longest duration event tested. Given that flooding within the catchment is highly sensitive to 
flood volumes and the historic flooding issues associated with long duration rainfall events 
this is likely an indicator that the critical duration event for the more probable 5% AEP and 
3.3% AEP is longer than the maximum 96.25 hour rainfall event tested. 

RP AEP SLR Storm 
Duration 
(Hours) 

JBA CSM 
Analysis 

(m3/s) 

SLR 
Hydraulic 

Model (m3/s) 

Difference 

20 5% 96.25 8.88 7.547 -17.7% 

30 3.3% 96.25 11.03 9.841 -12.1% 

100 1% 60.25 18.53 17.95 -3.2% 

1000 0.1% 27.25 45.77 44.89 -2.0% 

Peak flow estimates out of the Aldington FSA from JBA’s CSM analysis and SLR’s hydraulic 
model constructed for this study. 

6.4.6.2 Undefended Scenario 

For the undefended scenario flows at the downstream extent of the model for the 24.25 hour 
rainfall event have been compared to JBA’s CSM flow estimates at the South Willesborough 
gauge. To account for the 11.7% reduction in catchment area at the downstream extent of 
the model compared to the South Willesborough gauge site the same reduction has been 
applied to JBA’s CSM flows at South Willesborough in the table below. 

As can be seen in the table below, the SLR’s hydraulic model flows are between 4.8% lower 
to 7.3% higher than the flows estimated for the same location based on JBA’s CSM analysis. 
This indicates that the flows for the undefended scenario are broadly inline with the CSM 
analysis undertaken by JBA. 
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RP AEP JBA CSM 
Analysis (m3/s) 

SLR Hydraulic 
Model (m3/s) 

Difference 

20 5% 17.04 17.92 +4.9%

100 1% 25.95 28.00 +7.3%

1000 0.1% 53.41 50.96 -4.8%

Peak flow at the downstream extent of SLR’s hydraulic model compared to estimated peak 
flow based on JBA’s CSM analysis. 

6.4.7 Checks on hydraulic model results 

The peak flows from the undefended scenario for the 24.25 hour rainfall event have been 
compared to the lumped flow estimate at ESDS in the table below. 

RP AEP ESDS (m3/s) SLR Hydraulic 
Model (m3/s) 

Difference 

20 5% 14.12 17.92 +21.2%

100 1% 19.69 28.00 +29.7%

1000 0.1% 39.46 50.96 +22.6%

Peak flow at the downstream extent of SLR’s hydraulic model compared to estimated peak 
flow based on JBA’s CSM analysis. 

As can be seen, the peak flows in the hydraulic model are substantially higher than those 
estimated at ESDS. However, CSM analysis is generally considered to be more robust 
particularly for catchments which contain a mixture of low and high permeability geology and 
flood storage areas. Additionally, when deriving the inflow catchments into the hydraulic 
model, these were broken down into areas with similar geology, which better represents the 
variable permeability of the whole catchment. There is also good agreement between the 
hydraulic model peak flows to historic flood events assessed to have similar annual 
probabilities of occurrence. As such, there is greater confidence in the peak flows from the 
hydraulic model than those estimated at ESDS and no adjustment was undertaken to 
reconcile flows at the downstream extent of the model to the lumped estimate at ESDS.  

6.5 Assumptions, limitations, and uncertainty 

6.5.1 Assumptions 

The main assumptions made are as follows: 

 The FEH catchment descriptors for the permeable catchments significantly
underestimate QMED due to the unusually high BFIHOST19 values for the
predominant underlying geology.

 The seasonality of flooding events in the catchment area predominantly winter. The
seasonality plots for the ESUS, TRIB1, TRIB2 and TRIB3 pooling groups can be
seen below.

 The 0.1% AEP growth factors are best estimated for the rainfall-runoff approach,
given that the confidence is greater in rainfall growth curves than in flood growth
curves for longer return periods.
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ESUS

 

TRIB1

 

TRIB2

 

TRIB3

 

6.5.2 Limitations 

Peak flow estimates do not account for the affect of the Aldington FSA and as such the flow 
estimates at ESDS are representative of the undefended scenario. Inline with this the 
gauging stations along the East Stour are not suitable for validation of peak flow estimates. 

The longest duration rainfall event tested was the 96.25 hour event, with the longest duration 
event which ReFH2 can generate a hydrograph for being approximately 100 hours. 
Information from historical flood events and JBA’s CSM analysis indicate that the critical 
duration event for the 5% AEP and 3.3% AEP events are likely longer than the 96.25 hour 
event assessed.  

Flood seasonality: TR 09400 37700 (27-07-2023 11:36) - ur...

1 Jan1 Jul

1 Apr

1 Oct

Flood seasonality: TR 08350 38850 (28-07-2023 09:23) - ru...

1 Jan1 Jul

1 Apr

1 Oct

Flood seasonality: TR 08900 38550 (28-07-2023 10:08) - ur...

1 Jan1 Jul

1 Apr

1 Oct

Flood seasonality: TR 07250 37150 (28-07-2023 10:31) - ur...

1 Jan1 Jul

1 Apr

1 Oct
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6.5.3 Uncertainty 

Table 6-3: Uncertainty 

Site 
code 

50% AEP 

Lower 
95% 

50% 
AEP 

Upper 
95% 

5% AEP 

Lower 
95% 

5% AEP 

Upper 
95% 

1% AEP 

Lower 
95% 

1% AEP 

Upper 
95% 

0.1% 
AEP 

Lower 
95% 

0.1% 
AEP 

Upper 
95% 

ESUS 1.84 3.74 3.93 8.21 5.94 12.56 11.90 26.46 

TRIB1 1.10 2.76 2.38 6.58 3.53 10.46 6.59 22.71 

TRIB2 1.08 2.20 2.39 4.99 3.62 7.66 7.32 16.29 

TRIB3 0.91 1.84 1.93 4.04 2.96 6.27 5.39 11.99 

ESDS 5.14 10.42 9.74 20.33 13.58 28.74 26.44 58.80 

Upper and lower 95% confidence bounds for the flood peak in m3/s for the AEP (%) events. 

6.5.4 Suitability of results for future studies 

Suitable for the Site only as the hydrology has been targeted towards flows at the Site, and 
not locations upstream or downstream. 

6.5.5 Recommendations for future work 

The estimates are suitable for use in the study and no further work is recommended at this 
stage. 
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EA FCRM PSO East Kent 
Aug 2023 v2 

 

Aldington FSA - Modelling arrangements for JBA 2023 Ashford model update 

 

Key notes regarding the Aldington FSA modelling arrangements for JBA 2023 Ashford model update: 

 

FSA Outlets 

• Compensation Outlet to Evegate Mill 

1997 record drawings and inspection reports show an orifice plate (300mm dia) in a 600mm pipe, which has an 

upstream IL 46.6mAOD. The stage discharge curve with a max discharge of 0.34m3/s is shown on the chart titled 

"ALDINGTON FLOOD DETENTION STORAGE - Stage / Discharge and Stage / Storage Curves" with footnote "1966/X - 

Rofe, Kennard and Lapworth - Feb 1991". 

 

• Main outlet (1500mm dia pipe) with hydrobrake 

The hydrobrake design stage discharge curve is shown on the chart titled "ALDINGTON FLOOD DETENTION STORAGE 

- Stage / Discharge and Stage / Storage Curves" with footnote "1966/X - Rofe, Kennard and Lapworth - Feb 1991". 

The file 'Aldington & Hothfield FSRs - Gaugings & hydrobrakes performance r1' includes the hydrobrake design stage 

discharge curve, spot flow gaugings downstream of the hydrobrake and an estimated actual stage discharge curve 

for the hydrobrake, which takes account of the spot flow gaugings and the inlet structure low weir at 44.65mAOD. 

The model update uses the estimated actual stage discharge curve, but there is uncertainty in it due to the limited 

spot flow gaugings. 

 

Overflow spillway 

The record drawings provide the co-ords and chainages for the spillway crest and transitions to the embankment 

flanks:- 

Ch 370.6 - 380.6 10m transition from embankment flank to spillway crest at 50.2mAOD 

Ch 380.6 - 680.6 300m spillway crest at 50.2mAOD 

Ch 680.6 - 690.6 10m transition from spillway crest at 50.2mAOD to embankment flank 

For modelling, the spillway design crest level at 50.2mAOD is used. 

 

Potential future options for Ashford flood risk to keep pace with climate change 

Further spot flow gaugings during FSA operation will be needed to refine the hydrobrake stage discharge curve. 

Potential future options for Ashford flood risk to keep pace with climate change could include modifying the FSA 

arrangements, including the outlet and overflow spillway arrangements, and also raising the embankment flanks. 
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Aldington FSR - Hydrobrake stage / discharge curve

Hydrobrake stage / discharge curve (representation of design curve using 1996 routing calcs)

FSR Downstream Flow gauging TR0647837834 (For hydrobrake only) (m3/s)

Hydrobrake estimated actual stage / discharge curve



FSR Upstream Stage 

(mAOD)
FSR Downstream Flow (m3/s)

FSR Upstream Stage 

(mAOD)

FSR Downstream 

Flow (m3/s)

44.525 0.000 44.65 0

44.800 0.302

45.075 0.660

45.350 1.140 45.506 1.042

45.625 1.579

45.900 2.155

46.175 2.957

46.450 3.353

46.725 3.530

47.000 3.560 46.5 2.30

47.275 3.463 46.9 2.55

47.550 3.348

47.825 3.310

48.100 3.365 48.1 2.48

48.375 3.446

48.650 3.545

48.925 3.660

49.200 3.773 50.3 3.07

49.475 3.882

49.750 3.989

50.025 4.092

50.300 4.202

Notes

Hydrobrake estimated actual stage / 

Values selected to create best estimate of 

actual stage discharge curve taking account of 

inlet structure low weir at 44.65mAOD, 

available SFGs & the design curve shape

Hydrobrake stage / discharge curve (representation of 

Values from Aldington reservoir flood routing calcs 13/11/96 

for 1252mm hydrobrake.

Note 1997 record dwgs also show 1252mm Type C conical 

hydrobrake.

Note curve visually checked that it matches curve on chart 

titled "ALDINGTON FLOOD DETENTION STORAGE - Stage 

/ Discharge and Stage / Storage Curves" with footnote 

"1966/X - Rofe, Kennard and Lapworth - Feb 1991"

1) There is another FSR outlet which is a separate compensation pipe flow to Evegate Mill. 1997 record dwgs and inspection reports show a 300mm dia orifice in a 600mm 

pipe, which has an upstream IL 46.6mAOD. The stage discharge curve with a max discharge of 0.34m3/s is shown on the chart titled "ALDINGTON FLOOD DETENTION 

STORAGE - Stage / Discharge and Stage / Storage Curves" with footnote "1966/X - Rofe, Kennard and Lapworth - Feb 1991".
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1 Aldington and Hothfield area and volume checks 

This note compares the area and volume calculations for the Aldington and Hothfield 

flood storage areas from the current modelling work (2022) with earlier versions from 

2010 (previous hydraulic model) and 2000 (flood routing calculations).  The calculated 

data are also compared to the key reservoir data from the 2019 Section 19 reports.  

1.1 Aldington Reservoir 

The reservoir dimensions have been updated for the latest modelling and these data 

compared against previous sources.  The hydraulic model reservoir unit uses a level-

area relationship which has been derived from LIDAR and this has also been extended 

to a volume calculation.   

The spillway level is at 50.2mAOD which is between the increments used in 2000 and 

2010 calculations. 

The area and volume values around this level are slightly variable but all reasonably 

close to each other, within 10%.   

Table 1-1: Level, area and volume from 2000,2010 and 2022 for Aldington 

  Area (m2)  Volume (m3)  

Level 
(mOAD) 

2000 2010 2022 2000 2010 2022 

51 998000 998000 947560 2022000 2063750 1954651 

50.5 858000 858000 821439 1558000 1599750 1512826 

50.2 - - 739821 - - 1278511 

50 730000 730000 682984 1161000 1202750 1136204 

49.5 579000 579000 569101 833750 875500 824369 

49 463000 463000 454466 573250 615000 566865 

48.5 368000 368000 341454 365500 407250 365527 

48 265000 265000 259583 207250 249000 213284 

47.5 159000 159000 164531 101250 143000 109043 

47 94000 94000 87716 38000 79750 45662 

46.5 29000 61500 37468 7250 40875 14435 

46 0 29000 4051 0 18250 1562 

45.5 0 17000 1438 0 6750 519 

45 0 5000 435 0 1250 62 

44.5 0 0 0 0 0 0 
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Table 1-2: Key reservoir dimensions from Aldington 2019 Section 10 report. 

 

The 2022 calculations of area and volume also agree closely with the data in the 2019 

Section 10 report, comfortably with 5%. 

Aldington (but not Hothfield) had a graph of the storage volume against the elevation 

supplied with the As-built records (date unknown). The volumes on this chart are also 

consistent with the more recently calculated values.  

Figure 1-1: Aldington flood storage curve supplied with flood routing records 
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1.2 Hothfield Reservoir 

The reservoir dimensions have been updated for the latest modelling and these data 

compared against previous sources.  The hydraulic model reservoir unit uses a level-

area relationship which has been derived from LIDAR and this has also been extended 

to a volume calculation.   

The spillway level is at 48.5mOAD.  The area and volume values at this level are 

slightly variable but all reasonably close to each other, within 10%.   

Table 1-3: Level, area and volume from 2000,2010 and 2022 for Hothfield 

  Area (m2)  Volume (m3)  

Level 
(mOAD) 

2000 2010 2022 2000 2010 2022 

49 1152000 1140000 1118000 2322500 2416158 2263074 

48.5 1013000 994286 1000464 1781250 1882587 1733351 

48 874000 873333 860695 1309500 1415682 1266387 

47.5 733000 728000 708742 907750 1015349 874422 

47 612000 580000 543452 571500 688349 560999 

46.5 380000 426667 397341 323500 436682 326769 

46 235000 340000 244006 169750 245016 164295 

45.5 126000 320000 131345 79500 80016 73376 

45 62000 10 64245 32500 13 25360 

44.5 3000 10 17719 1500 8 7090 

44 0 10 4357 0 3 253 

43.5 0 0 0 0 0 0 

 

Table 1-4: Key reservoir dimensions from Hothfield 2019 Section 10 report. 

 

The 2022 calculation of area agrees closely with the data in the Section 10 report, 

within 1%.  

The volume calculation for 2022 (and also 2000 and 2010) are all around 45% larger 

than the reservoir capacity given in the Section 10 report. Given the consistency of the 
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calculated values from different data sources they would seem likely to be correct and 

the value in the Section 10 report the anomaly. There is no further information 

regarding how this value was derived.  
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Photo 1: CH_Lane_P1 (25 July 2023) Photo 2: CH_Lane_P2 (25 July 2023)  Photo 3: CULV1_D_P1 (25 July 2023) 

   

Photo 4: CULV1_D_P2 (24 July 2023) Photo 5: CULV2_D_P1 (25 July 2023) Photo 6: DITCH_P1 (24 July 2023) 

.  
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Photo 7: DITCH_P2 (24 July 2023) Photo 8: ES_001_P1 (25 July 2023) Photo 9: ES_002_P1 (25 July 2023) 

 

 

 

Photo 10: ES_002_P2 (25 July 2023) Photo 11: ES_002_P3 (25 July 2023) Photo 12: ES_003_P1 (25 July 2023) 
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Photo 13: ES_003_P2 (25 July 2023) Photo 14: ES_004_P1 (24 July 2023) Photo 15: ES_004_P2 (24 July 2023) 

 

  

Photo 16: ES_004_P3 (24 July 2023) Photo 17: ES_005_P1 (24 July 2023) Photo 18: ES_005_P2 (24 July 2023) 
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Photo 19: ES_005_P3 (24 July 2023) Photo 20: ES_005_P4 (24 July 2023) Photo 21: ES_006_P1 (24 July 2023) 

  

 

Photo 22: ES_006_P2 (24 July 2023) Photo 23: ES_006_P3 (24 July 2023) Photo 24: ES_006_P4 (24 July 2023) 
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Photo 25: ES_006_P5 (24 July 2023) Photo 26: ES_006-007_P1 (24 July 2023) Photo 27: ES_006-007_P2 (24 July 2023) 

 

 

 

Photo 28: ES_006-007_P3 (24 July 2023) Photo 29: ES_007_P1 (24 July 2023) Photo 30: ES_008_P1 (24 July 2023) 
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Photo 31: ES_008_P2 (24 July 2023) Photo 32: ES_008-009_P1 (24 July 2023) Photo 33: ES_009_P1 (24 July 2023) 

  

 

Photo 34: ES_009_P2 (24 July 2023) Photo 35: ES_011_P1 (24 July 2023) Photo 36: ES_011_P2 (24 July 2023) 
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Photo 37: ES_011_P3 (24 July 2023) Photo 38: ES_011_P4 (24 July 2023) Photo 39: ES_011_P5 (24 July 2023) 

  

 

Photo 40: ES_011_P6 (24 July 2023) Photo 41: ES_011_P7 (24 July 2023) Photo 42: ES_011_P8 (25 July 2023) 
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Photo 43: ES_012-013_P1 (24 July 2023) Photo 44: ES_013_P1 (24 July 2023) Photo 45: ES_013_P2 (24 July 2023) 

 
  

Photo 46: ES_013_P3 (24 July 2023) Photo 47: ES_013_P4 (24 July 2023) Photo 48: ES_013-014_P1 (24 July 2023) 
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Photo 49: ES_013-014_P2 (24 July 2023) Photo 50: ES_014_P1 (24 July 2023) Photo 51: ES_014_P2 (24 July 2023) 

   

Photo 52: ES_014_P3 (24 July 2023) Photo 53: FSA_Embankment_P1 (24 July 2023) Photo 54: FSA_Embankment_P2 (24 July 2023) 
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Photo 55: FSA_Embankment_P3 (24 July 2023) Photo 56: FSA_Embankment_P4 (24 July 2023) Photo 57: FSA_Embankment_P5 (24 July 2023) 

  

 

Photo 58: FSA_South_P1 (24 July 2023) Photo 59: FSA_South_P2 (24 July 2023) Photo 60: FSA_South_P3 (24 July 2023) 
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Photo 61: MILL_003_P1 (24 July 2023) Photo 62: MILL_003_P2 (24 July 2023) Photo 63: MILL_003_P3 (24 July 2023) 

  
 

Photo 64: MILL_003_P4 (24 July 2023) Photo 65: MILL_003_P5 (24 July 2023) Photo 66: MILL_003_P6 (24 July 2023) 
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Photo 67: MILL_004_P1 (24 July 2023) Photo 68: MILL_004_P2 (24 July 2023) Photo 69: TRIB1_001_P1 (25 July 2023) 

  

 

Photo 70: TRIB1_001_P2 (25 July 2023) Photo 71: TRIB1_001-002_P1 (25 July 2023) Photo 72: TRIB1_001-002_P2 (25 July 2023) 
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Photo 73: TRIB1_001-002_P3 (25 July 2023) Photo 74: TRIB1_002_P1 (25 July 2023) Photo 75: TRIB1_002_P2 (25 July 2023) 

 
 

 

Photo 76: TRIB1_002_P3 (25 July 2023) Photo 77: TRIB1_002_P4 (25 July 2023) Photo 78: TRIB1_002_P5 (25 July 2023) 
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Photo 79: TRIB1_002_P6 (25 July 2023) Photo 80: TRIB1_003_P1 (25 July 2023) Photo 81: TRIB1_003_P2 (25 July 2023) 

   

Photo 82: TRIB1_003_P3 (25 July 2023) Photo 83: TRIB1_004_P1 (25 July 2023) Photo 84: TRIB1_004_P2 (25 July 2023) 
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Photo 85: TRIB1_004_P3 (25 July 2023) Photo 86: TRIB1_004-005_P1 (25 July 2023) Photo 87: TRIB1_005_P1 (24 July 2023) 

   

Photo 88: TRIB1_005_P2 (24 July 2023) Photo 89: TRIB1_005_P3 (25 July 2023) Photo 90: TRIB1_006_P1 (24 July 2023) 
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Photo 91: TRIB1_Pond_P1 (25 July 2023) Photo 92: TRIB1_Pond_P2 (25 July 2023) Photo 93: TRIB2_001_P1 (25 July 2023) 

   

Photo 94: TRIB2_001_P2 (25 July 2023) Photo 95: TRIB2_002b_P1 (25 July 2023) Photo 96: TRIB3_001_P1 (24 July 2023) 
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Photo 97: TRIB3_001_P2 (24 July 2023) Photo 98: TRIB3_001_P3 (24 July 2023) Photo 99: TRIB3_002_P1 (24 July 2023) 

   

Photo 100: TRIB3_002_P2 (24 July 2023) Photo 101: TRIB3_002_P3 (24 July 2023) Photo 102: TRIB3_003_P1 (24 July 2023) 
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Photo 103: TRIB3_004_P1 (24 July 2023) Photo 104: TRIB3_004_P2 (24 July 2023) Photo 105: TRIB3_004_P3 (24 July 2023) 

  

 

Photo 106: TRIB3_004_P4 (24 July 2023) Photo 107: TRIB3_004_P5 (24 July 2023) Photo 108: TRIB3_004_P6 (24 July 2023) 
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Photo 109: TRIB3_004_P7 (24 July 2023) Photo 110: TRIB3_004_P8 (24 July 2023) Photo 111: TRIB3_005_P1 (24 July 2023) 

  
 

Photo 112: TRIB3_005_P2 (24 July 2023) Photo 113: TRIB3_005_P3 (24 July 2023) Photo 114: TRIB3_005_P4 (24 July 2023) 
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Photo 115: TRIB3_005_P5 (24 July 2023)   
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ESTO01_10723

Bridge Loss Calculation Sheet

From TuFLOW Guidance
Deck Height to 

Thickness Ratio

Peak Form Loss 

Coefficient
hB/T

Scenario A (hB/T) = 2 0.42 2

Scenario B (hB/T) = 4 0.28 4

Scenario C (hB/T) = 6 0.2 6

Scenario Gradient [FLC/(hB/T)]

hB/T <= 4 -0.07 <4

hB/T > 4 -0.04 >4

Inputs
Parameter Level (m aOD)

Bed Level 46.49

Soffit Level 47.84

Deck Level 48.13

Rail Level 48.13

Rail Blockage Ratio 10%

Calculations
Parameter Value

hB (height of opening) 1.35

T 0.29

hB/T 4.655172414 >4

FLC 0.253793103 -0.04

Outputs
Attribute Value

ID ESTO1_10723 Enter unique name

Option - Not used (leave blank)

Pier_pBlockage 0.000 0 for no piers, 5 for 5% blockage etc.

Pier_FLC

0.000

0 if no pier. If piers use "Hydraulics of 

Bridge Waterways (Bradly, 1978)" to 

calculate loss coefficient

Deck_Soffit 47.840 Soffit level (top of opening)

Deck_Depth 0.290 Thickness of Bridge Deck (vertical)

Deck_Width 3.820 Deck width (In direction of flow)

Deck_pBlockage
100 100 assumes solid deck, update if required

Rail_Depth 0.000 Thickness of Rail (vertical)

Rail_pBlockage 10 % Blockage of rail

SuperS_FLC 0.254 Deck form loss coefficient

SuperS_Ipf 1.6 Default value

1
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Bridge Loss Calculation Sheet
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ESTO01_11157

Bridge Loss Calculation Sheet

From TuFLOW Guidance
Deck Height to 

Thickness Ratio

Peak Form Loss 

Coefficient
hB/T

Scenario A (hB/T) = 2 0.42 2

Scenario B (hB/T) = 4 0.28 4

Scenario C (hB/T) = 6 0.2 6

Scenario Gradient [FLC/(hB/T)]

hB/T <= 4 -0.07 <4

hB/T > 4 -0.04 >4

Inputs
Parameter Level (m aOD)

Bed Level 46.1

Soffit Level 48.63

Deck Level 49.07

Rail Level 50.25

Rail Blockage Ratio 10%

Calculations
Parameter Value

hB (height of opening) 2.53

T 0.558

hB/T 4.534050179 >4

FLC 0.258637993 -0.04

Outputs
Attribute Value

ID ESTO01_11157 Enter unique name

Option - Not used (leave blank)

Pier_pBlockage 0.000 0 for no piers, 5 for 5% blockage etc.

Pier_FLC

0.000

0 if no pier. If piers use "Hydraulics of 

Bridge Waterways (Bradly, 1978)" to 

calculate loss coefficient

Deck_Soffit 48.630 Soffit level (top of opening)

Deck_Depth 0.440 Thickness of Bridge Deck (vertical)

Deck_Width 1.140 Deck width (In direction of flow)

Deck_pBlockage
100 100 assumes solid deck, update if required

Rail_Depth 1.180 Thickness of Rail (vertical)

Rail_pBlockage 10 % Blockage of rail

SuperS_FLC 0.259 Deck form loss coefficient

SuperS_Ipf 1.6 Default value

1
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ESTO01_11320

Bridge Loss Calculation Sheet

From TuFLOW Guidance
Deck Height to 

Thickness Ratio

Peak Form Loss 

Coefficient
hB/T

Scenario A (hB/T) = 2 0.42 2

Scenario B (hB/T) = 4 0.28 4

Scenario C (hB/T) = 6 0.2 6

Scenario Gradient [FLC/(hB/T)]

hB/T <= 4 -0.07 <4

hB/T > 4 -0.04 >4

Inputs
Parameter Level (m aOD)

Bed Level 46.67

Soffit Level 48.74

Deck Level 49.09

Rail Level 50.06

Rail Blockage Ratio 10%

Calculations
Parameter Value

hB (height of opening) 2.07

T 0.447

hB/T 4.630872483 >4

FLC 0.254765101 -0.04

Outputs
Attribute Value

ID ESTO1_11320 Enter unique name

Option - Not used (leave blank)

Pier_pBlockage 0.000 0 for no piers, 5 for 5% blockage etc.

Pier_FLC

0.000

0 if no pier. If piers use "Hydraulics of 

Bridge Waterways (Bradly, 1978)" to 

calculate loss coefficient

Deck_Soffit 48.740 Soffit level (top of opening)

Deck_Depth 0.350 Thickness of Bridge Deck (vertical)

Deck_Width 0.690 Deck width (In direction of flow)

Deck_pBlockage
100 100 assumes solid deck, update if required

Rail_Depth 0.970 Thickness of Rail (vertical)

Rail_pBlockage 10 % Blockage of rail

SuperS_FLC 0.255 Deck form loss coefficient

SuperS_Ipf 1.6 Default value

1
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ESTO01_12552

Bridge Loss Calculation Sheet

From TuFLOW Guidance
Deck Height to 

Thickness Ratio

Peak Form Loss 

Coefficient
hB/T

Scenario A (hB/T) = 2 0.42 2

Scenario B (hB/T) = 4 0.28 4

Scenario C (hB/T) = 6 0.2 6

Scenario Gradient [FLC/(hB/T)]

hB/T <= 4 -0.07 <4

hB/T > 4 -0.04 >4

Inputs
Parameter Level (m aOD)

Bed Level 49.59

Soffit Level 51.84

Deck Level 52.22

Rail Level 53.42

Rail Blockage Ratio 10%

Calculations
Parameter Value

hB (height of opening) 2.25

T 0.5

hB/T 4.5 >4

FLC 0.26 -0.04

Outputs
Attribute Value

ID ESTO01_12552 Enter unique name

Option - Not used (leave blank)

Pier_pBlockage 0.000 0 for no piers, 5 for 5% blockage etc.

Pier_FLC

0.000

0 if no pier. If piers use "Hydraulics of 

Bridge Waterways (Bradly, 1978)" to 

calculate loss coefficient

Deck_Soffit 51.840 Soffit level (top of opening)

Deck_Depth 0.380 Thickness of Bridge Deck (vertical)

Deck_Width 1.840 Deck width (In direction of flow)

Deck_pBlockage
100 100 assumes solid deck, update if required

Rail_Depth 1.200 Thickness of Rail (vertical)

Rail_pBlockage 10 % Blockage of rail

SuperS_FLC 0.260 Deck form loss coefficient

SuperS_Ipf 1.6 Default value

1
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ESTO01_12641

Bridge Loss Calculation Sheet

From TuFLOW Guidance
Deck Height to 

Thickness Ratio

Peak Form Loss 

Coefficient
hB/T

Scenario A (hB/T) = 2 0.42 2

Scenario B (hB/T) = 4 0.28 4

Scenario C (hB/T) = 6 0.2 6

Scenario Gradient [FLC/(hB/T)]

hB/T <= 4 -0.07 <4

hB/T > 4 -0.04 >4

Inputs
Parameter Level (m aOD)

Bed Level 49.87

Soffit Level 51.87

Deck Level 52.26

Rail Level 53.47

Rail Blockage Ratio 10%

Calculations
Parameter Value

hB (height of opening) 2

T 0.511

hB/T 3.913894325 <4

FLC 0.286027397 -0.07

Outputs
Attribute Value

ID ESTO01_12641 Enter unique name

Option - Not used (leave blank)

Pier_pBlockage 0.000 0 for no piers, 5 for 5% blockage etc.

Pier_FLC

0.000

0 if no pier. If piers use "Hydraulics of 

Bridge Waterways (Bradly, 1978)" to 

calculate loss coefficient

Deck_Soffit 51.870 Soffit level (top of opening)

Deck_Depth 0.390 Thickness of Bridge Deck (vertical)

Deck_Width 1.780 Deck width (In direction of flow)

Deck_pBlockage
100 100 assumes solid deck, update if required

Rail_Depth 1.210 Thickness of Rail (vertical)

Rail_pBlockage 10 % Blockage of rail

SuperS_FLC 0.286 Deck form loss coefficient

SuperS_Ipf 1.6 Default value

1
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ESTO01_12946

Bridge Loss Calculation Sheet

From TuFLOW Guidance
Deck Height to 

Thickness Ratio

Peak Form Loss 

Coefficient
hB/T

Scenario A (hB/T) = 2 0.42 2

Scenario B (hB/T) = 4 0.28 4

Scenario C (hB/T) = 6 0.2 6

Scenario Gradient [FLC/(hB/T)]

hB/T <= 4 -0.07 <4

hB/T > 4 -0.04 >4

Inputs
Parameter Level (m aOD)

Bed Level 50.28

Soffit Level 52.13

Deck Level 52.5

Rail Level 53.44

Rail Blockage Ratio 10%

Calculations
Parameter Value

hB (height of opening) 1.85

T 0.464

hB/T 3.987068966 <4

FLC 0.280905172 -0.07

Outputs
Attribute Value

ID ESTO01_12946 Enter unique name

Option - Not used (leave blank)

Pier_pBlockage 0.000 0 for no piers, 5 for 5% blockage etc.

Pier_FLC

0.000

0 if no pier. If piers use "Hydraulics of 

Bridge Waterways (Bradly, 1978)" to 

calculate loss coefficient

Deck_Soffit 52.130 Soffit level (top of opening)

Deck_Depth 0.370 Thickness of Bridge Deck (vertical)

Deck_Width 0.810 Deck width (In direction of flow)

Deck_pBlockage
100 100 assumes solid deck, update if required

Rail_Depth 0.940 Thickness of Rail (vertical)

Rail_pBlockage 10 % Blockage of rail

SuperS_FLC 0.281 Deck form loss coefficient

SuperS_Ipf 1.6 Default value

1
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