


















































































































































   

 

 

 
Ipswich River MIKE11 Model Upgrade 
Ipswich City Council 
 
 
 
 
 
 
 
 

 

 
 
 
Ipswich City Council     Final Report 
       May 2006 
 



   

 

50342_Final_rev03.doc 
Date: 19/05/2006 
Rev: 03 

Page 2 of 38 DHI WATER AND ENVIRONMENT PTY LTD 

 

Ipswich River MIKE11 Model Upgrade 
 
 
Final Report 
 

 Post Office Box 1508 
Nerang, QLD, 4211 
Australia 
 
Tel: +61 7 5570 4205 
Fax: +61 7 5570 4206
e-mail: dhi@dhiwae.com 
Web: www.dhiwae.com 

 
 
Client 

 
 Ipswich City Council 

Client’s representative 
 

 
Project 
 
 MIKE11 Model Upgrade 
 Ipswich Rivers 

 
 

Project No 
 

AU50342 
 

Date 
19 May 2006 

 

Authors 
 
 David Kane 
 Stefan Szylkarski 
 

Approved by 
 

Stefan Szylkarski 
 

03 Final Report – Appendices Added to TOC SPS DHK SPS 19/05/06 

02 Final Report SPS MFB SPS 17/05/06 

01 Draft Report SPS MFB SPS 6/03/06 

Revision Description By Checked Approved Date 

Key words 
 
 Ipswich Rivers 
 MIKE11 Model Upgrade 
 

Classification 
 

   Open 
 

   Internal 
 

   Proprietary 
 

 
Distribution  No of copies 

DHI 
Ipswich City Council 

Office Copy 
Ravi Raveenthiran 

1 Copy 
1 Copy 



   

 

50342_Final_rev03.doc 
Date: 19/05/2006 
Rev: 03 

Page 3 of 38 DHI WATER AND ENVIRONMENT PTY LTD 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© DHI Water and Environment Pty Ltd 2006 
 
The information contained in this document produced DHI Water and Environment Pty Ltd is solely for the use of the Client 
identified on the cover sheet for the purpose for which it has been prepared and DHI Water and Environment Pty Ltd 
undertakes no duty to or accepts any responsibility to any third party who may rely upon this document. 
 
All rights reserved. No section or element of this document may be removed from this document, reproduced, electronically 
stored or transmitted in any form without the written permission of DHI Water and Environment Pty Ltd. 
 



   

 

50342_Final_rev03.doc 
Date: 19/05/2006 
Rev: 03 

Page 4 of 38 DHI WATER AND ENVIRONMENT PTY LTD 

 

CONTENTS 

1 INTRODUCTION ................................................................................................5 

2 AVAILABLE INFORMATION AND MODELS ....................................................7 

3 MODEL SCHEMATISATION..............................................................................8 
3.1 Positional accuracy..............................................................................8 
3.2 Grid Spacing....................................................................................... 11 
3.3 Link Channels..................................................................................... 13 
3.4 Model Storage Volumes and Storage Duplication........................... 15 
3.5 Model Chainages................................................................................ 16 
3.6 Structures ........................................................................................... 18 
3.6.1 Bridge Structures .......................................................................................................18 
3.6.2 Western Creek Branch ...............................................................................................20 
3.6.3 Upper Bremer River Branch ......................................................................................20 

4 CROSS-SECTIONS.......................................................................................... 21 
4.1 Cross-Section Alignment .................................................................. 21 
4.2 Low Flow Slots ................................................................................... 23 
4.3 Hydraulic Radius ................................................................................ 23 
4.4 Processed Data .................................................................................. 24 

5 MODEL MERGE............................................................................................... 26 
5.1 Boundary Conditions......................................................................... 28 

6 NUMERICAL PARAMETERS........................................................................... 29 
6.1 Default Values .................................................................................... 29 
6.2 Initial Conditions ................................................................................ 29 
6.3 Roughness Conditions ...................................................................... 30 

7 SIMULATION TIME STEP................................................................................ 30 

8 COMPARISON OF MODEL RESULTS............................................................ 32 

9 RECOMMENDATIONS..................................................................................... 33 
9.1 Lower Ipswich Rivers Area................................................................ 34 
9.2 Upper Ipswich Rivers Area................................................................ 34 

10 REFERENCES ................................................................................................. 35 

APPENDIX A................................................................................................................. 36 

APPENDIX B................................................................................................................. 37 

APPENDIX C................................................................................................................. 38 



   

 

50342_Final_rev03.doc 
Date: 19/05/2006 
Rev: 03 

Page 5 of 38 DHI WATER AND ENVIRONMENT PTY LTD 

 

 

1 INTRODUCTION 

Ipswich City Council (ICC) commissioned DHI Water and Environment (DHI) to 
carry out a review of their MIKE11 model covering the Ipswich Rivers and 
associated tributaries (The Model).  The review was carried out for the separate 
upper and lower models which encompass the Ipswich Rivers area.  The upper model 
encompasses the major tributaries of the Bremer River upstream of Amberly Airbase 
whilst the lower model includes the Bremer River and a number of creek systems 
that drain directly to the Brisbane River 
 
The review was completed in May 2005 with a number of recommendations made 
for updating and improving the model stability and accuracy. Upon review of the 
recommendations, ICC subsequently commissioned DHI to undertake the model 
update. 
 
The aim of the model update is to implement necessary improvements and 
modifications required to improve stability and improve the model performance.  A 
major task of the update process was the merging of the upper and lower models into 
a single model.  The lower model consists of the Brisbane River flood model from 
Wivenhoe Dam to the Port of Brisbane combined with the Ipswich Rivers model of 
the lower Bremer River.  Brisbane City Council have previously carried out some 
minor updating of the Brisbane River components of this model and it was necessary 
to incorporate these into the combined model to ensure that the most up to date 
information available, was included in the model. 
 
A range of modifications were proposed in order to update the model to a standard 
sufficient for future flood and forecasting studies. The specific recommendations 
from the model review undertaken included the following: 
 

1. Positional Accuracy 
• Include accurate aerial photographic background image to ensure 

positional accuracy of the model branches and cross sections. 
2. Model Schematisation: 

• Remove closely spaced grid points. 
• Include Link Channels in place of artificial slots in connecting cross 

sections. 
• Check model chainages against registered photographic images. 
• Update branch layouts where possible and cross section extents in areas 

of cross section overlap in order to eliminate storage duplication. 
• Divide channel and floodplain flows into separate branches for 

excessively wide floodplain sections. 
3. Cross Sections 

• Remove all artificial slots in cross sections. 
• Increase the number of processed data points in some cross sections to 

between 20 and 40. 
4. Numerical Parameters 

• Centre the numerical scheme using a delta value of 0.55. 
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• Define a stable static initial condition to allow the model to cold start 
correctly. 

5. Simulation Time step 
• Update model time step to between 30 seconds and 1 minute depending 

on model sensitivity testing. 
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2 AVAILABLE INFORMATION AND MODELS 

The updating of the model was based on the following MIKE11 models: 
• Existing Brisbane River MIKE11 model incorporating lower Ipswich Rivers, 
• Upper Bremer River MIKE11 model, 
• Brisbane River MIKE11 model updates completed by Brisbane City Council. 

 
The Brisbane River MIKE11 model which incorporated the lower Ipswich Rivers 
model was provided by Brisbane City Council (BCC).  This model was originally 
developed by Sinclair Knight Merz (SKM) as part of the Brisbane River Flood Study 
(Ref-1). This “SKM model” has recently been updated by the Wivenhoe Alliance 
(Ref-4) to incorporate a range of link channels and floodplain modification to 
accommodate high levels flows which occur during the Probable Maximum Flood 
(PMF).  The model files supplied include: 
 

 Simulation File    Fuse_01-1a.sim11 
 Network File   TotalRiver4.nwk11 
 Cross Sections File  TotalRiver3.xns11 
 HD Parameter   Design_01.hd11 
 Hotstart File   Phase3-HS.res11 
 Timestep   15 secs 
 Simulation Start  05/01/1999 00:00 
 Simulation Stop   23/01/1999 10:00 
 Result File   Fuse_01-1a.res11 

 
The upper model which incorporated the upper Bremer River and tributaries was 
provided by ICC.  This model was originally developed by Halliburton KBR as part 
of the Ipswich Rivers Flood Studies (Ref 2).  The model files supplied and adopted as 
the basis for this study include: 
 

 Simulation File    Ipswich_100y24h.sim11 
 Network File   Ipswich18.nwk11 
 Cross Sections File  Ipswich7.xns11 
 HD Parameter   Ipswich2.hd11 
 Hotstart File   HOTSTART_11SEPTEMBER2002.RES11 
 Timestep   2 secs 
 Simulation Start  01/01/2001 00:00 
 Simulation Stop   03/01/2001 00:00 
 Result File   100y24h.res11 

 
The following additional information was supplied by BCC and ICC: 
• Aerial photographs provided for the purpose of importing into the MIKE11 model 

as background information. 
• MapInfo line feature detailing survey cross section extents. 
• MapInfo Line features detailing river AMTD lines. 
• Digital Elevation Model (DEM) provided in XYZ txt format. 
• Ipswich Rivers Flood Studies, Lower Bremer River Flooding Report (Ref-3) 
• MIKE11 model results files for the SKM flood study (Ref-1) calibration events 

including 1974, 1983 and 1989 flood events. 
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3 MODEL SCHEMATISATION 

The updating of the model schematisation included the following elements: 
 
• Positional Accuracy; 
• Remove closely spaced grid points; 
• Include Link Channels in place of artificial slots in connecting cross-sections; 
• Check model chainages against registered photographic images; 
• Update branch layouts and cross-section extents in areas of cross-section 

overlap in order to eliminate storage duplication; and 
• Divide channel and floodplain flows into separate branches for excessively 

wide floodplain sections. 
 

3.1 Positional accuracy 

To ensure that the positional alignment of the model is accurate the MIKE11 models 
were digitally layered over aerial photographs imported into MIKE11.  The extent of 
the lower model (major river branches only) is shown in Figure 3-1. 
 

 
 

Figure 3-1:  Mike 11 model for lower reaches of the Bremer River catchment. 
 
The AMTD and cross section survey line features were imported from the MapInfo 
GIS to MIKE11 and were used to confirm the river branch alignments and cross 
sectional locations within the model.  
 
A typical example of the layers within MIKE11 for the Warill Creek branch is 
presented in Figure 3-2.  The overlay clearly demonstrates the simplification and 
dislocation of the model branch from the GIS data layers.  The dislocation is partly 
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due to a translation of the MIKE11 model coordinates from AMG56 projection to the 
recently adopted MGA56 project system.  The branch alignment was manually 
reconfigured to match the aerial photography and survey data.  Figure 3-3 shows the 
Warill Creek branch with the new alignment to MGA 56 earth projections.  
 
When updating the branch alignments only the positional locations have been 
modified.  All cross-section chainage have been maintained where possible in order 
to maintain the original model grid points.  In MIKE11, cross section chainage are 
used to set model grid points and the chainage have been maintained in order to 
maintain compatibility between the updated model results and previous studies, and 
mapping that is based in the old models. 
 
 

 
Figure 3-2:  Warill Creek Branch, original Mike 11 Model.  The red lines indicate the branch AMDT 

and cross section survey data and black the existing model alignment. 
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Figure 3-3:  Warill Creek Branch, updated model.  The green line indicates the original ICC model, 

respectively black and orange the updated model alignment and cross-section locations. 
 
A summary of the branches within the lower model where alignments have been 
modified is presented in Table 3-1. In all instances, the model alignment has been 
altered to match the survey AMTD lines.  An analysis of the model chainages 
suggests that all cross section chainages have been based on the AMTD line.  The 
model branch and chainage layouts are discussed further in Section 3.5. 
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Table 3-1: Summary of branches that have been realigned. 

 
Branch ID Upstream 

Chainage  
(m) 

Downstream 
Chainage 

(m) 

Branch Type 

BUND 10615 41030 Regular 
BUND# 0 90 Link Channel 
DEEB 10000 19912 Regular 
DEEB_LK1 0 30 Link Channel 
DEEB_LK2 0 30 Link Channel 
DEEB_LK3 0 30 Link Channel 
DEEB_LK4 0 30 Link Channel 
DEEB_LK5 0 30 Link Channel 
DEEB_LK6 0 30 Link Channel 
DEEB_LK7 0 30 Link Channel 
GOOD 10000 16725 Regular 
HWAY LEFT 0 390 Regular 
IRON 10000 18584 Regular 
IRON_BR1 1000 2491 Regular 
LOW BRANCH1 0 480 Regular 
LOW BRANCH2 0 740 Regular 
PURGA 100000 102502 Regular 
PWLINK1 0 1 Link Channel 
PWLINK2 0 1 Link Channel 
PWLINK3 0 1 Link Channel 
SCH 10000 13972 Regular 
SIX 9530 20235 Regular 
UP BRANCH1 0 2290 Regular 
WAR 100000 108140 Regular 
WOOG 10000 19075 Regular 
WOOG_LK2 0 30 Link Channel 

 
 

3.2 Grid Spacing 

There are a number of branches within the model where grid points were extremely 
closely spaced.  In some cases the distance between grid points was less than 5m.  
 
This spacing is consistent with local storm drainage modelling but is not 
recommended for broad scale flood models. The close spacing of the grid points 
significantly restricts the model time step. Model grid points were analysed with 
cross-sections closer than 50m being removed from the model.  The exception to this 
was when cross-sections were located up stream or downstream of a structure and 
where cross-sections were significantly different. In these instances, the cross-
sections were not removed from the model. 
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An example where branch spacing has been addressed and cross-sections removed is 
presented in Figure 3-4 and Figure 3-5.  Cross sections were removed from the 
model at chainages 13550 and 14930m. 
 
A summary of the lower model cross-sections that were removed is provided in 
Table 3-2. A full summary of all changes made to the model with accompanying 
figures detailing the original model layout and new model configuration is provided 
in Appendix A. 
 

 
Figure 3-4:  “WOOG” Branch original model (cross-sections shown in orange). 

 

 
Figure 3-5: “WOOG” Branch realigned model with enhanced spacing between cross-sections. 
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Table 3-2:  Summary of cross-sections removed from model. 

 

Branch 
Cross-Section 

Chainage 
(m) 

IRON 11765 
IRON_BR1 2463 

DEEB 16215 
DEEB 16303 
DEEB 16635 
GOOD 14555 
GOOD 14635 
GOOD 14895 
GOOD 14930 
WOOG 13550 
WOOG 14930 
WOOG 15025 
WOOG 15990 
WOOG 16150 

3.3 Link Channels 

The link channels contained within the model have been reviewed with respect to: 
 
• location and alignment of the link channel; 
• connection of the link channel to the main branches; and 
• removing artificial slots used in connecting cross sections and replace with link 

channels. 
 
To assist with the location of the link channels, ICC provided surface elevation data 
in the form of a XYZ file. The XYZ data was converted into a Digital Elevation 
Model (DEM) using Mike Zero’s bathymetry editor. The DEM and aerial 
photography where used as the basis for accessing and redefining the locations of the 
link channels.  Figure 3-6 and Figure 3-7 provide an example of the original and new 
link channel configurations for the “DEEB” branch. 
 
In some instances, the hydraulic connections of link channels to the main branches 
required redefining after the model branch alignment had been updated. 
 
A summary of all the link channels where modifications to the hydraulic connections 
have been made is given in Table 3-3 and Table 3-4 below.  A complete list of 
changes made to the model, including detailed figures comparing the original model, 
configuration to the updated configuration, is provided in Appendix A. 
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Table 3-3: Summary of link channels that have been realigned. 
 

Branch ID Upstream 
Chainage 

Downstream 
Chainage 

BUND# 0 90 
DEEB_LK1 0 30 
DEEB_LK2 0 30 
DEEB_LK3 0 30 
DEEB_LK4 0 30 
DEEB_LK5 0 30 
DEEB_LK6 0 30 
DEEB_LK7 0 30 
PWLINK1 0 1 
PWLINK2 0 1 
PWLINK3 0 1 
WOOG_LK2 0 30 

 
 
 
 

Table 3-4:  Summary of link channel hydraulic connections. 
 

 ICC Original Model Updated Model 
Upstream 

Connection 
Downstream 
Connection 

Upstream 
Connection 

Downstream 
Connection Branch 

Name Branch Chainage Branch Chainage Branch Chainage Branch Chainag
e 

BREMBRIS
2 BREM 1028190 BNE 1005870 BREM 1028190 BNE 1005325 

BUND# HWAY 
LEFT 200 BUND 28200 HWAY 

LEFT 170 BUND 28350 

DEEB_LK1 BREM 1004320 DEEB 19157 BREM 1004320 DEEB 19247 

DEEB_LK2 BREM 1003840 DEEB 18593 BREM 1003840 DEEB 18670 

DEEB_LK3 BREM 1003130 DEEB 17629 BREM 1003200 DEEB 17697 

DEEB_LK5 DEEB 16643 SMALL 1624 DEEB 16635 SMALL 1670 

DEEB_LK6 DEEB 16035 REEDY 1948 DEEB 16035 REEDY 1995 

DEEB_LK7 DEEB 15692 REEDY 1529 DEEB 15682 REEDY 1542 

MIHI_LINK1 MIHI 12135 BREM 1009585 MIHI 12094 BREM 1009675 

PWLINK1 PURGA 100773 WAR 103831 PURGA 100432 WAR 103831 

PWLINK2 PURGA 101479 WAR 104287 PURGA 101546 WAR 104444 

SCH_LK1 SCH 13750 BREM 1020440 SCH 13757.6 BREM 1020450 

SCH_LK2 SCH 13050 BREM 1020440 SCH 13060 BREM 1020000 

WOOG_LK1 WOOG 14000 WOOG 15120 WOOG 13995 WOOG 15150 

WOOG_LK2 WOOG 13770 WOOG 14180 WOOG 13800 WOOG 14180 
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Figure 3-6:  Link channel configuration for ICC original model. 
 
 
 

 
 

Figure 3-7:  Link channel configuration for updated model. 
 

3.4  Model Storage Volumes and Storage Duplication 

The upper and lower Ipswich Rivers models have generally been developed using 
single branches which combine river channel and floodplain flows together at a 
single cross section.  This technique is suitable for the purposes of investigating large 
over bank floods where the chainage length reflects the floodplain length.  The 
MIKE-11 terminology for this schematisation is referred to as FP1 (Ref 5). 
 
In the Ipswich Rivers models (upper and lower) the chainage length is generally 
based on the AMTD or low flow channel length which is significantly longer than 
the floodplain length.  However the model is generally based on the FP1 
schematisation technique.  Consequently the MIKE11 model will almost certainly 
overestimate the storage within the floodplain due to the increased length of the 
floodplain. 
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There is also general duplication of storage volumes in the floodplain due to the 
occurrence of overlapping cross sections.  The volume in a MIKE11 model is 
represented by the surface area between consecutive cross-sections multiplied by the 
depth of flow.  When cross-sections overlap the surface area is duplicated and 
consequently the volume in the overlapping areas is represented twice. 
 
A typical example of overlapping cross sections and storage duplication is presented 
in Figure 3-8.  The example is located at the downstream end of Franklinvale model 
branch. 
 

 
 

Figure 3-8 Typical example of storage duplication where cross-sections overlap. 
 
An alternative schematisation technique (referred to as FP4) is to divide the 
floodplain and channel into separate model branches which are connected by link 
channels to represent the exchange of flows between the channel and the floodplain.  
The floodplain branch represents the floodplain storage and conveyance whilst the 
channel branch represents the conveyance and storage of the main channel.  The FP4 
schematisation (Ref 5) enables the model to differentiate between floodplain and 
channel levels and velocities which is important for flood mapping. 

3.5 Model Chainages 

The model chainages within the Ipswich Rivers area have been checked to ensure 
that the model branch lengths accurately represent the physical branch lengths as 
assessed against aerial photographic background features.  
 
A summary of the chainage lengths is presented in Table 3-5. 
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Table 3-5: Comparison of model branch chainages against physical branch length. 

 
 Original Model Branch Length Physical Branch Length (AMTD)  

Upstream 
Chainage 

Downstream 
Chainage 

Upstream 
Chainage 

Downstream 
Chainage 

Chainage 
Difference Branch 

(m) (m) (m) (m) (m) 

WAR 100000 108140 100000 108220 80 

BREM 1000000 1028490 1000000 1028519 29 

PURGA 100000 102502 100000 102411.8 -90.2 

DEEB 10000 19912 10000 19906 -6 

SMALL 1000 2128 1000 2103 -25 

REEDY 1000 2139 1000 2107 -32 

BUND 10615 41030 10615 41397 367 

UP BRANCH1 0 2290 0 2663 373 

HWAY LEFT 0 390 0 216 -174 

LOW BRANCH2 0 740 0 1169 429 

LOW BRANCH1 0 480 0 631 151 

SIX 9530 20235 9530 20262 27 

GOOD 10000 16725 10000 16626 -99 

WOOG 10000 19075 10000 19232 157 

SAND 10000 23900 10000 Outside Study Area - 

IRON_BR1 1000 2491 1000 2488 -3 

IRON 10000 18584 10000 18408 -176 

MIHI_BR1 1292 2700 1292 2660 -40 

MIHI 10000 13121 10000 12909 -212 

SCH 10000 13972 10000 13878 -94 
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3.6 Structures 

A number of changes to the model were made to the structures within the model in 
order to improve stability.  The primary change was the updating of the structure 
schematisation for the bridges crossing the Bremer River in the lower model area. 
 
All model structures schematised as culverts and weirs were reprocessed to ensure 
that the stored tabular flow relationships were based on the updated cross section 
parameters.  The re-processing of the cross-section is carried out automatically by 
MIKE11.  The modern version of MIKE11 includes an automatic error checking 
facility to ensure that each structure has monotonically increasing level and flow 
relationships.  A number of the relationships contained errors and were corrected by 
making small modifications to the structure geometry to ensure a smooth transition 
in the level/area relationships for the structure. 
 
The culvert and weir structure that represented the Walter Taylor Bridge at 
Indooroopilly was particularly unstable and the schematisation adopted in the model 
was considered inappropriate.  This bridge is located outside the study area; however 
it was limiting the stability of the model.  The bridge structure was therefore 
removed from the model.  This structure should be replaced with a MIKE11 bridge 
structure if results are to be used locally but will not have a significant impact on the 
model results at Ipswich. 
 

3.6.1 Bridge Structures 
The modern version of MIKE11 (version 2004 and above) includes a “Bridge 
Structure” option within the structures routine.  The Bridge Structure option is 
specifically design to represent bridges which consist of abutments and piers with 
simply supported bridge decks.  The method replaces the traditional method of 
representing a bridge using an irregular culvert and weir combination. A summary of 
the bridge structures updated to the bridge option is presented in Table 3-6, and their 
locations shown in Figure 3-9. 
 

Table 3-6:  Summary of new bridge structures. 
 

Branch 
Structure 
Chainage 

(m) 
Description 

BREM 1008400 Hancock St 
BREM 1004600 One Mile Bridge 
BREM 1006500 WULKARAKA RAIL 
BREM 1012060 David Trumpy 
BREM 1023500 Wareggo H’Way 
BREM 1011800 Railway Workshop 
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Figure 3-9:  Location of new bridge structures (shown in green) on the Bremer River. 
 
The bridge structure has a range of alternative solution schemes for determining 
hydraulic characteristics. The Energy Equation method for bridge structures was 
adopted and is consistent with the HEC-RAS modelling of the bridge structures that 
has been used previously to assess head losses at bridges. 
 
The Energy Method will improve the modelling and stability of bridges where there 
is little or no contraction and expansion losses under the bridge. The typical bridge 
setup that has been adopted in the updated model is presented in Figure 3-10. 
 

 
 

Figure 3-10: Typical bridge structure setup in MIKE11. 
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3.6.2 Western Creek Branch 
The schematisation of the structures in the RailNorth and RailSouth branches within 
the Western Creek area were a major source of instability in the upper model areas, 
and it was necessary to make significant adjustments to the model in this area.  The 
following adjustments were made: 

• Cross-sections in all link branches were reduced from 4 sections to 2 
section per branch. 

• Cross-sections on link branches were schematised as trapezoidal sections 
(In the existing model, these sections were copied from the main branches 
and were considered inappropriate). 

• Inverts of cross-sections on link branches were matched to inverts of the 
main branch connection points. 

 
The following link branches in the Western Creek area were adjusted: 

• RailBridge1 
• RailBridge2 
• RailBridge3 
• RailBridge4 
• RailBridge5 
• RailWeir1 
• RailWeir2 
• RailBridge6 
• RailWeir3 
• RailWeir4 
• RailWeir5 
• RailWeir6 
• WestBrem1 
• WestBrem2 
• WestBrem3 

3.6.3 Upper Bremer River Branch 
A number of the link branches connecting the Franklinvale branches have been 
adjusted with the following changes: 

• Cross-section in link branches were reduced from 4 sections to 2 sections 
per branch. 

• Cross-sections on link branches were schematised as trapezoidal sections 
(In the existing model, these sections were copied from the main branches 
and were considered inappropriate. 

• Inverts of cross-sections on link branches were matched to inverts of the 
main branch connection points. 

 
The following link branches were adjusted: 

• Frank_West_Weir 1 
• Frank_West_Weir 2 
• WarPurWeir3 
• WarPurWeir2 
• WarPurWeir1 
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4 CROSS-SECTIONS 

Cross-sectional data has been reviewed and updated taking into account the 
following elements: 
 

• Cross-section alignment and orientation; 
• Use of “slots” for low flow stability; 
• Hydraulic Radius methodology; 
• Specification of low flow bank markers; and 
• Processed data conveyance curves. 

 
Each of the elements and changes to the updated model are discussed in the 
following sections. 

4.1 Cross-Section Alignment 

The cross-section alignment convention in MIKE11 is based on the surveyed profile 
input to the data-base from left to right looking downstream.  In most cases this 
convention was reversed in the existing models (upper and lower model) and has 
been updated in this project to reflect the MIKE11 convention. 
 
The reversal of cross-section survey profiles will have no impact on the model 
storage characteristics or water level predictions because the model only utilises the 
cross-section processed data and not the spatial locations of the survey.  However, if 
the model is to be utilised for flood mapping then it is critical that water levels are 
assigned to the correct spatial locations.   
 
The cross-section information was exported in raw text format from MIKE11 and the 
cross section X, Z survey information was reversed by recalculating the chainage 
lengths from the left to right banks.  This process was automated using a utility 
program developed internally at DHI.  The reversed survey profiles were imported 
back into the cross-section data base and reprocessed. 
 
An example of the cross-section reversal and branch re-alignment results for Six 
Mile Creek is presented in Figure 4-1 and Figure 4-2   These figures show the model 
cross-sections layer over the GIS line features detailing the cross section survey 
locations.  A list of model branches where the cross-sections have been reversed and 
updated is provided in Table 4-1. 
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Figure 4-1:  Six Mile Creek from the original ICC model prior to reversal (model shown in orange and 

survey data in red). 
 

 
Figure 4-2:  Six Mile Creek from the updated model after reversal (model shown in orange and survey 

data in red). 
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Table 4-1:  Summary of cross-sections that have been reversed. 

 

Branch ID Topo ID 
Upstream 
Chainage 

Downstream 
Chainage 

BREM TOPO-1995 1000000 1028490 
DEEB Topo-1998 10000 19912 
GOOD TOPO-1998 10000 16725 
IRON TOPO-1998 10000 18584 
IRON_BR1 TOPO-1998 1000 2491 
MIHI Topo-1998 10000 13121 
MIHI_BR1 Topo-1998 1292 2700 
PURGA EXIST 0 22343.56 
REEDY Topo-1998 1000 2139 
SAND 2003 10000 23900 
SCH TOPO-1998 10000 13972 
SIX TOPO-1998 9530 20235 
SMALL Topo-1998 1000 2128 
WARRILL EXIST 0 33860.35 
WOOG TOPO-1998 10000 19075 

 

4.2 Low Flow Slots 

A number of cross-sections throughout the upper model had been modified with the 
introduction of an artificial slot.  A typical example of a slot on the Warrill branch is 
presented in Figure 4-3.  These slots were adopted as a common technique in the 
1990’s for maintaining model stability during low flow simulations.  This technique 
is not recommended and often creates more stability issues than are solved.   
 

 
 

Figure 4-3:  Example of a cross-section “slot”. 

4.3 Hydraulic Radius 

The hydraulic radius method selected within MIKE11 is critical for the correct 
computation of conveyance in cross-sections.  MIKE11 offers three alternative 
methodologies for computing hydraulic radius including: 
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1. Resistance Radius; 
2. Hydraulic Radius , Effective Area; and 
3. Hydraulic Radius, Total Area. 

 
The Resistance Radius method has previously been adopted in both the upper and 
lower models.  The Resistance Radius method will overestimate conveyance for flow 
conditions within bank or marginally over bank because it does not adequately 
account for the channel side wall friction.  In large overbank floods the Resistance 
Radius is an acceptable solution because the channel conveyance is relatively smaller 
compared to the over bank floodplain conveyance. 
 
The alternative Hydraulic Radius using the Total Area method is recommended for a 
general purpose flood model where the full range of flooding conditions are being 
investigated.  In the model update process the cross-section radius types have been 
updated to the Hydraulic Radius, Total Area method and all processed data 
recalculated.  The update process included an individual review of every model 
cross-section to ensure that bank markers No 4 (left low flow bank) and No 5 (right 
low flow bank) were set appropriately. 

4.4 Processed Data 

The raw cross-section profile data for each cross-section in the model is individually 
processed to compute a range of depth and width averaged storage and conveyance 
characteristics in tabular format.  These processed data tables form the basis of all 
numerical computations within the model.  It is essential for stability of the model 
that each conveyance curve is smooth and monotonically increasing in conveyance 
with increasing flow depth. 
 
Each of the conveyance curves in the processed data tables have been visually 
reviewed to ensure they are smoothly and monotonically increasing in conveyance.  
Where the conveyance curves were non-monotonically increasing, the cross-section 
bank markers in the raw data (Section 4.3) have been updated to ensure a smooth 
curve is achieved.  An example of a non-monotonically increasing conveyance 
curves without bank markers set is presented in Figure 4-4 and the updated cross 
section and conveyance curve is presented in Figure 4-5. 
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Figure 4-4:  Example of a non-monotonically increasing conveyance curve and cross section. 
 
 

 
 
Figure 4-5:  Example of an updated monotonically increasing conveyance curve using bank markers. 
 
The default number of processed data values in MIKE11 is 20 points over a 
reasonable range in water level (5 to 10 meters).  The number of processed data 
points is a user defined setting that should be adjusted to ensure that the conveyance 
characteristics of the curve are represented smoothly and accurately.   
 
The number of processed data points was reviewed and in some cases there were 
excessively large numbers of processed data points (up to 100 points).  The large 
number of points is not necessary for developing an accurate and stable model.  
However they will significantly increase the data-base size and memory 
requirements for the model during simulation.  The number of processed data points 
have therefore been adjusted to achieve a more reasonable representation of the 
conveyance curves with a vertical spacing of approximately 0.5m between points. 
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5 MODEL MERGE 

The merging of the three MIKE11 model described in Section 2 was completed 
using the “pfsmerge.exe” utility program that is provided with every MIKE11 
installation.   
 
The merging of the models was completed by combining the network layouts and the 
cross-section data bases into a single set of model files.  The combined upper and 
lower model branch layout in MIKE11 is presented in Figure 5-1.  All model 
roughness values stored in the parameter file were also combined. 
 

 
 

Figure 5-1 Combined upper and Lower Ipswich Rivers MIKE Models 
 
The merging of the three models was complicated by the overlap of the upper and 
lower models in the areas around the Amberly Airbase as shown in Figure 5-2 and 
Figure 5-3.  The lower model overlapped with the upper model for the part of the 
Bremer River, Warrill Creek and Purga Creek branches.  The upper model in the 
areas of overlap was more detailed and was therefore adopted in these areas.  The 
duplicated branch sections in the lower model areas were deleted from the merged 
model. 
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Figure 5-2 Upper model branch layout - Amberly Airbase. 

 
 

 
 

Figure 5-3 Lower model branch layout - Amberly Airbase. 
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5.1 Boundary Conditions 

The development of a common set of model boundary conditions for the merged 
model was required to allow the model to run effectively. 
 
The upper model provided by ICC included a number of alternative boundary 
condition files.  The boundaries included a range of durations from 3 hours up to 48 
hours for the 100 year ARI design event. 
 
The lower model provided by BCC from the Wivenhoe Alliance contained only one 
set of boundary conditions for an event of unknown magnitude.  An analysis of the 
flow hydrographs indicates that the event is likely to be much larger than the 100 
year ARI event.  It was therefore not appropriate to apply this event in conjunction 
with the upper model flows. 
 
An alternative set of boundary conditions for the lower model were developed as part 
of the original SKM flood study for the Brisbane River (Ref 1).  These boundary 
conditions were adopted for the merged model in order to provide the basis for a 
comparison of results between the original calibrated model and the updated merged 
model. 
 
The boundary conditions for the merged model were adopted for the 1974, 1983 and 
1989 calibration flood events.  These boundary conditions included large inflows for 
the Bremer and Brisbane Rivers which were represented as open boundaries in the 
SKM flood study.  These flows were converted to local source points at the 
equivalent chainage in the merged model. 
 
A number of the boundary conditions in the SKM flood study were small “baseflow” 
conditions which were applied to the open ended model branches to allow the model 
to run at low flows.  These baseflow conditions were removed and replaced with the 
following “Constant” flow conditions listed in Table 5-1. 
 

Table 5-1:  Constant base flow boundary conditions for merged model. 
 

Branch Boundary 
 

Chainage 
(m) 

Discharge 
(m3/s) 

BNE 928920 1.0 
Bremer-BoonahNew 9869 1.0 
Franklinvale 0 1.0 
GOOD 10000 1.0 
HWAY LEFT 0 0.2 
LOCKYER 0 1.0 
MIHI 11310 1.0 
Purga 0 1.0 
Purga_2 42 1.0 
SAND 10000 1.0 
SCH 10000 0.1 
SIX 9530 0.2 
Warrill-Boonah 0 1.0 
Western 0 1.0 
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6 NUMERICAL PARAMETERS 

The following numerical parameters were reviewed: 
 

• Default Values 
• Initial Conditions 
• Roughness Values 

6.1 Default Values 

The default values were unchanged with the exception of the “Delta” parameter and 
the “NoIter” (Number of Iterations).   The “Delta” value controls the centring of the 
numerical scheme and can be varied in the range of 0.5 for a “fully centred” scheme 
to 1.0 for a “fully forward” scheme.  The “Delta” value has a varying level of 
influence on the model simulation that reduces as the model time step is decreased.   
 
The upper and lower models had been previously run with a “Delta” of 0.7 which is 
partially forward and was probably set at this level in order to improve the model 
stability.  In contrast the “NoIter” parameter was increased from the default value of 
1 to a value of 2 which produces an additional iteration producing the opposite affect 
of centring the scheme. 
 
An increase to the “Delta” value introduces a dissipative influence on the model 
results and can help to stabilise a model.  The setting is particularly important if tidal 
waves are to be correctly propagated within the model.  A dissipative influence in the 
numerical scheme will dampen the tidal waves and adversely affect the model results 
in tidal areas and where the flow depths become significant. 
 
The “Delta” setting was returned to a more neutral setting of 0.55. 
 
The “NoIter” value was set to a value of 1 representing a single iteration of the 
model scheme.  The previous setting of 2 would introduce a second iteration to the 
model and double the model simulation times.  A value of 2 is not considered 
necessary for a standard flood model application. 

6.2 Initial Conditions 

The model previously operated from a hot-start file that was used to generate an 
initial stable water surface profile.  The hot-start initial conditions have been 
replaced by a set of detailed initial conditions in the parameter file for the updated 
model.   
 
This will improve the flexibility of applying the model in future applications as it 
will allow the model to be modified without the need to update the hot-start file in 
each case. 
 
The initial conditions consist of a small depth of water specified in the main model 
branches where initial stability was not well maintained.  These small depths will 
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contribute to an initial flushing flow out of the system over several hours.  The flows 
are small however care must be taken when interpreting results to ensure that the 
initial flushing flow does not adversely influence the model results  

6.3 Roughness Conditions 

A range of model roughness conditions have been previously developed for the 
lower Bremer and Brisbane River MIKE11 model.  The SKM (Ref-1) calibration 
utilised one set of roughness values for the 1974 event and an alternative set for the 
smaller flood events of 1983, 89, 91 and 96 events.  
 
The model roughness conditions for the original SKM calibration model of the lower 
Bremer have been previously adjusted by KBR in a recalibration study for the lower 
Bremer system (Ref 3).  This adjustment was a general reduction in the roughness 
values for the Bremer River channel in conjunction with a change in the hydraulic 
radius type used in the model. 
 
An alternative set of model roughness conditions, for the Brisbane and lower Bremer 
River model, were contained in the MIKE11 model setup obtained from the 
Wivenhoe Alliance MIKE11 model (Ref 4). 
 
The roughness values for the lower Bremer and Brisbane River model branches were 
adopted by merging the SKM model roughness values (Ref 1) for the various 
calibration events with the KBR (Ref 2)  adjusted values.  These roughness 
conditions were then applied to the various calibration events in accordance with the 
SKM model. 
 
A summary of the roughness conditions applied for each of the model studies (Ref 1-
4) is provided in Appendix C. 

7 SIMULATION TIME STEP 

The model simulation time step was previously set at 2 seconds for the upper model 
and 15 seconds for the Brisbane River and lower Ipswich Rivers model.  This is 
unreasonably low for the typical flow conditions that occur within the model.  Such 
low time steps are typically set to ensure stability in areas of steep channel slopes or 
in areas where the schematisation is not well defined. 
 
The majority of model schematisation issues which may have previously limited the 
model time step were improved as part of the work carried out in this study.  A small 
number of channel reaches within the model contained particularly steep channel 
slopes which were still limiting the model time step.  These steep branches were 
generally in the upper reaches of the local creek systems in Ipswich and the upper 
reaches of upper model. 
 
The steep reaches were removed from the model with the aim of improving the 
overall performance of the model run time.  If it is necessary to provide models for 
these areas then it would be more appropriate to build separate small models for 
these specific areas and run them at low time steps. 
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The following model branches were changed as described: 
• The upper 10km of the branch BremerBoonahNew has been cut from the 

model.  The boundary condition at chainage 0 m has been moved to chainage 
9869 m. 

• The branch IRON_BR1 was removed from the model  
• The upper 1.3 km of the branch MIHI was cut from the model.  The upper 

boundary conditions previously applied at chainage 10000 m were moved to 
chainage 11310 m. 

 
The model time step has been increased to 30 seconds which provides a reasonable 
compromise between model stability and simulation time.  A model time step of 1 
minute can be used if a greater initial water depth is applied as initial conditions.  
These greater depths are not appropriate for the simulation of small floods, which 
limits the models versatility.  Consequently a model time step of 30 seconds is 
recommended for general applications. 
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8 COMPARISON OF MODEL RESULTS 

A comparison of the model results for the three calibration events (1974, 1983 and 
1989) was completed.  The comparison of model results was based on model results 
files provided by ICC for the original SKM flood study (Ref 1) and the boundary 
conditions from this study applied to the current model as described in Section 5. 
 
The comparison of results was based on maximum water levels for each of the main 
branches in the lower Ipswich and Brisbane River model.  The results are presented 
in Appendix A. 
 
The model comparison shows a general increase in water levels for the smaller flow 
events of 1983 and 1989.  These events are dominated by in channel conveyance 
which has been modified in this study through the adoption of the Hydraulic Radius, 
Total Area method.  The levels in the Bremer River have increased significantly for 
these smaller events.  This contrasts with flood levels in the larger 1974 event which 
have been lowered substantially in the Bremer River. 
 
In some cases there are significant changes in water levels in the Bremer River.  
These differences arise from changes in the model which have removed instabilities 
and errors in flow calculations associated with the schematisation. 
 
The model comparison in this study has not considered the accuracy of the original 
model calibration but simply compared the updated model to the adopted study 
results. 
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9 RECOMMENDATIONS 

The Brisbane Basin Model developed in this study, through the merging of the upper 
Ipswich Rivers model with the lower Brisbane River model, is consistent with the 
model schematisation that was originally adopted.  The intention of this study was to 
update and upgrade the previous models into a single model that could be more 
efficiently used in hydraulic studies with greater model stability.  This updating has 
required substantial modification in many areas of the basin model in order to 
improve stability and correct errors and inconsistencies in model inputs. 
 
The model updating has resulted in some significant changes in calibration water 
level predictions when compared against previous model calibration results from the 
SKM study (Ref-1).  We have not attempted to review the accuracy of the previous 
calibrations but have simply compared the relative changes from the previous model 
results.  These water level changes are significant (over 1 meter change) in some 
areas and introduce a high degree of uncertainty to the model results. 
 
We also note that the previous model calibrations were based on alternative 
roughness parameter sets for the various calibration events which vary significantly 
for small and large flood events.  It is unlikely that the channel roughness would vary 
substantially within large river systems such as the Brisbane and Bremer Rivers.  We 
believe that there is an underlying problem with the model schematisation of the 
flood plain storage and has required the development of alternative roughness 
parameter sets in order to achieve calibration. 
 
The schematisation of both the upper Ipswich Rivers model and the lower Brisbane 
River model do not adequately account for floodplain storage within the Ipswich 
Rivers areas and to a lesser degree within the Brisbane River area.  There is likely to 
be an overestimation of floodplain storage in the model which will affect the models 
ability to accurately predict larger flood events. 
 
We recommend that the model be re-developed with an alternative schematisation 
technique which incorporates separate floodplain model branches for all flood plain 
flows within the system. 
 
We recommend that the model be recalibrated to the historical flood events.  The 
calibration should be based upon one unique set of roughness values that are suitable 
for both large and small flood events. 
 
We also recommend that a sensitivity analysis be carried out as part of the 
recalibration in order to test the level of uncertainty that exists within the model 
parameter sets adopted. 
 
A number of specific recommendations have been made in relation to issues that 
were found in the upper Ipswich Rivers model areas and the lower Brisbane River 
model.  These recommendations are detailed in the following sections. 
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9.1 Lower Ipswich Rivers Area 

The following specific recommendations are made in relation to the Lower Ipswich 
Rivers area: 
 
• The WOOG branch is very poorly schematised and should be re-modelled and 

calibrated. 
• The lower part or Sandy Creek Branch from Chainage 15620 to 23900 is not fully 

developed and should be re-modelled and calibrated.  This branch actually falls 
outside the ICC local government area and may not be necessary for ICC 
purposes. 

• A general smoothing of a number of culvert Depth Width tables was required to 
ensure stability was maintained.  These tables contained non-monotonically 
increasing conveyance curves and are actually bridge structures. We recommend 
that they be replaced by MIKE11 Bridge structures if any future calibration of the 
model is carried out.  The following structures were smoothed: 

 
 BNE 1037110 
 BNE 979510 
 BNE 1052626 
 BNE 944135 
 BUND 31990 
 DEEB 17072 
 WOOG 17340 

9.2 Upper Ipswich Rivers Area 

The schematisation of the Rail North and Rail South and Western branches is 
inappropriate particularly for the smaller events.  The model should be completely 
re-built in this area and will require additional cross-section information of survey.  
The schematisation has been improved as part of the model updating but we 
recommend that the model be revised if specific focus on flooding in this area is 
required. 
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APPENDIX A 

Comparison with Calibration Model Results. 
 



Model Reference 1974 Calibration Event1983 Calibration Event1989 Calibration Event Model Reference 1974 Calibration Event1983 Calibration Event1989 Calibration Event
BNE 964170 0.50 0.40 0.60 BREM 1000000 -1.27 0.76 0.88
BNE 966610 0.51 0.55 0.77 BREM 1000700 -1.06 0.78 0.79
BNE 967410 0.52 0.55 0.77 BREM 1001120 -1.01 0.79 0.80
BNE 969790 0.77 0.60 0.81 BREM 1001700 -0.92 0.76 0.86
BNE 971160 0.84 0.62 0.83 BREM 1002300 -0.63 0.76 0.86
BNE 972260 0.87 0.62 0.82 BREM 1002700 -0.39 0.77 0.88
BNE 973260 0.84 0.58 0.78 BREM 1003200 -0.18 0.79 0.90
BNE 973260 0.84 0.58 0.78 BREM 1003200 -0.18 0.79 0.90
BNE 974580 0.88 0.59 0.79 BREM 1003700 -0.08 0.82 0.94
BNE 976020 0.32 0.27 0.50 BREM 1003840 -0.05 0.84 0.97
BNE 976750 0.18 0.20 0.41 BREM 1003840 -0.05 0.84 0.97
BNE 978280 -0.08 0.08 0.26 BREM 1004150 -0.03 0.86 1.01
BNE 979507 0.04 0.11 0.28 BREM 1004320 0.00 0.91 1.06
BNE 979513 0.11 0.13 0.30 BREM 1004320 0.00 0.91 1.06
BNE 979530 0.03 0.13 0.30 BREM 1004590 0.05 0.99 1.13
BNE 980330 0.03 0.16 0.36 BREM 1004590 0.05 0.99 1.13
BNE 981660 0.02 0.18 0.37 BREM 1004610 -1.83 0.56 0.77
BNE 982460 0.00 0.19 0.38 BREM 1004700 -1.77 0.55 0.80
BNE 984160 -0.06 0.17 0.34 BREM 1005140 -1.72 0.60 0.77
BNE 985260 -0.07 0.19 0.36 BREM 1005520 -1.56 0.67 0.82
BNE 985260 -0.07 0.19 0.36 BREM 1005740 -1.58 0.66 0.82
BNE 986480 -0.01 0.22 0.38 BREM 1006090 -1.47 0.70 0.82
BNE 987960 -0.09 0.25 0.40 BREM 1006250 -1.50 0.59 0.76
BNE 988160 -0.07 0.21 0.34 BREM 1006490 -1.46 0.67 0.82
BNE 988170 -0.05 0.23 0.37 BREM 1006510 -1.43 0.69 0.82
BNE 988360 -0.11 0.22 0.36 BREM 1006780 -1.46 0.68 0.84
BNE 989700 -0.19 0.21 0.36 BREM 1007440 -1.30 0.95 1.07
BNE 990700 -0.22 0.19 0.33 BREM 1007700 -1.35 0.92 1.04
BNE 990760 -0.22 0.19 0.33 BREM 1008000 -1.18 0.99 1.09
BNE 991710 -0.30 0.14 0.28 BREM 1008000 -1.18 0.99 1.09
BNE 992420 -0.30 0.14 0.28 BREM 1008390 -1.13 0.98 1.14
BNE 992450 -0.25 0.16 0.29 BREM 1008410 -1.09 0.95 1.11
BNE 992470 -0.22 0.15 0.30 BREM 1008420 -1.05 0.98 1.12
BNE 992670 -0.24 0.16 0.31 BREM 1008660 -0.96 1.05 1.15
BNE 993760 -0.21 0.19 0.33 BREM 1009210 -0.75 1.07 1.12
BNE 994760 -0.29 0.23 0.38 BREM 1009675 -0.63 1.07 1.11
BNE 994760 -0.29 0.23 0.38 BREM 1009675 -0.63 1.07 1.11
BNE 995690 -0.28 0.27 0.42 BREM 1009856 -- -- --
BNE 996980 -0.31 0.34 0.46 BREM 1009856 -- -- --
BNE 996980 -0.31 0.34 0.46 BREM 1010020 -0.52 1.17 1.15
BNE 998460 -0.41 0.27 0.38 BREM 1010280 -0.47 1.14 1.09
BNE 998460 -0.41 0.27 0.38 BREM 1010700 -0.41 1.15 1.10
BNE 999160 -0.55 0.15 0.27 BREM 1010890 -0.36 1.19 1.11
BNE 1000000 -0.55 0.05 0.18 BREM 1011320 -0.32 1.21 1.12
BNE 1000285 -0.55 -0.01 0.18 BREM 1011700 -0.27 1.29 1.14
BNE 1000285 -0.55 -0.01 0.18 BREM 1011790 -0.27 1.27 1.14
BNE 1000775 -0.48 -0.09 0.18 BREM 1011810 -0.19 1.26 1.11
BNE 1001315 -0.51 -0.19 0.20 BREM 1012050 -0.18 1.21 1.08
BNE 1001315 -0.51 -0.19 0.20 BREM 1012070 -0.19 1.31 1.15
BNE 1001865 -0.48 -0.25 0.20 BREM 1012200 -0.18 1.37 1.18
BNE 1002350 -0.51 -0.23 0.21 BREM 1012870 -0.19 1.35 1.18
BNE 1002785 -0.60 -0.23 0.20 BREM 1013380 -0.19 1.41 1.22
BNE 1003275 -0.51 -0.22 0.20 BREM 1013700 -0.18 1.43 1.24
BNE 1003775 -0.46 -0.20 0.20 BREM 1014220 -0.18 1.51 1.28
BNE 1004300 -0.34 -0.19 0.20 BREM 1014640 -0.17 1.53 1.30
BNE 1004810 -0.46 -0.19 0.11 BREM 1015180 -0.18 1.59 1.33
BNE 1005325 -0.44 -0.18 -0.01 BREM 1015445 -0.18 1.59 1.34
BNE 1005325 -0.44 -0.18 -0.01 BREM 1015445 -0.18 1.59 1.34
BNE 1005870 -0.34 -0.17 -0.12 BREM 1015710 -0.18 1.59 1.35
BNE 1005870 -0.34 -0.17 -0.12 BREM 1016110 -0.18 1.62 1.36
BNE 1006300 -0.48 -0.18 -0.13 BREM 1016110 -0.18 1.62 1.36
BNE 1006300 -0.48 -0.18 -0.13 BREM 1016510 -0.18 1.66 1.38
BNE 1006910 -0.46 -0.17 -0.11 BREM 1017080 -0.18 1.69 1.40
BNE 1007410 -0.52 -0.17 -0.10 BREM 1017750 -0.18 1.73 1.42
BNE 1007920 -0.46 -0.15 -0.07 BREM 1018140 -0.18 1.78 1.46
BNE 1008195 -- -- -- BREM 1018320 -0.18 1.78 1.45
BNE 1008195 -- -- -- BREM 1018320 -0.18 1.78 1.45
BNE 1008445 -0.51 -0.16 -0.07 BREM 1018500 -0.18 1.78 1.45
BNE 1008925 -0.52 -0.15 -0.06 BREM 1018630 -0.18 1.81 1.46
BNE 1008925 -0.52 -0.15 -0.06 BREM 1018630 -0.18 1.81 1.46
BNE 1009400 -0.49 -0.15 -0.06 BREM 1018760 -0.18 1.83 1.47
BNE 1009720 -0.50 -0.15 -0.05 BREM 1019150 -0.18 1.81 1.48
BNE 1009720 -0.50 -0.15 -0.05 BREM 1019580 -0.18 1.87 1.50
BNE 1010490 -0.46 -0.14 -0.03 BREM 1020000 -0.18 1.86 1.48
BNE 1010725 -0.51 -0.15 -0.03 BREM 1020000 -0.18 1.86 1.48
BNE 1010980 -0.44 -0.14 -0.03 BREM 1020450 -0.17 1.77 1.43
BNE 1011510 -0.47 -0.14 -0.02 BREM 1020450 -0.17 1.77 1.43
BNE 1011510 -0.47 -0.14 -0.02 BREM 1020600 -- -- --
BNE 1011980 -0.47 -0.14 -0.01 BREM 1020600 -- -- --
BNE 1012475 -0.50 -0.13 0.00 BREM 1020920 -0.16 1.83 1.46
BNE 1012475 -0.50 -0.13 0.00 BREM 1021460 -0.16 1.78 1.37
BNE 1012935 -0.49 -0.14 0.00 BREM 1022300 -0.15 1.71 1.27
BNE 1013445 -0.51 -0.14 0.01 BREM 1022950 -0.14 1.58 1.15
BNE 1013680 -0.50 -0.11 0.03 BREM 1023490 -0.14 1.52 1.06
BNE 1013680 -0.50 -0.11 0.03 BREM 1023510 -0.37 1.70 1.17
BNE 1013910 -0.50 -0.10 0.05 BREM 1023870 -0.37 1.62 1.11
BNE 1014310 -0.51 -0.10 0.05 BREM 1024220 -0.36 1.59 1.06
BNE 1014610 -0.50 -0.10 0.06 BREM 1024520 -0.36 1.52 0.99
BNE 1014610 -0.50 -0.10 0.06 BREM 1024750 -0.35 1.47 0.94
BNE 1015090 -0.52 -0.14 0.04 BREM 1025300 -0.35 1.38 0.85
BNE 1015560 -0.51 -0.14 0.04 BREM 1025670 -0.34 1.33 0.77
BNE 1015850 -0.48 -0.14 0.05 BREM 1025920 -0.33 1.24 0.68
BNE 1015850 -0.48 -0.14 0.05 BREM 1026150 -0.33 1.16 0.62
BNE 1016140 -0.46 -0.14 0.05 BREM 1026560 -0.32 1.02 0.52
BNE 1016640 -0.46 -0.12 0.08 BREM 1027100 -0.32 0.78 0.35
BNE 1016640 -0.46 -0.12 0.08 BREM 1027640 -0.30 0.51 0.17
BNE 1017130 -0.39 -0.11 0.11 BREM 1027840 -0.30 0.40 0.10
BNE 1017130 -0.39 -0.11 0.11 BREM 1028190 -0.29 0.12 -0.08
BNE 1017610 -0.47 -0.14 0.11 BREM 1028190 -0.29 0.12 -0.08
BNE 1017610 -0.47 -0.14 0.11 BREM 1028490 -0.29 -0.17 -0.12
BNE 1017920 -0.44 -0.14 0.12
BNE 1018200 -0.47 -0.15 0.12 BUND 10000 0.07 0.05 0.05
BNE 1018725 -0.46 -0.14 0.12 BUND 10307.5 0.20 0.21 0.19
BNE 1019095 -0.43 -0.14 0.12 BUND 10615 -0.11 0.73 0.56
BNE 1019490 -0.42 -0.13 0.12 BUND 11107.5 -0.66 0.06 -0.01
BNE 1019490 -0.42 -0.13 0.12 BUND 11600 -0.08 0.07 0.06
BNE 1019865 -0.35 -0.14 0.11 BUND 11968.33 -0.21 -0.18 -0.21
BNE 1020115 -0.48 -0.14 0.11 BUND 12336.67 -0.25 -0.36 -0.50
BNE 1020525 -0.54 -0.15 0.11 BUND 12705 0.25 -0.06 -0.05
BNE 1020525 -0.54 -0.15 0.11 BUND 13165 0.32 0.15 0.18
BNE 1020830 -0.50 -0.15 0.11 BUND 13552.5 0.39 0.33 0.36
BNE 1021095 -0.48 -0.14 0.11 BUND 13940 0.10 0.13 0.14
BNE 1021539 -0.39 -0.14 0.11 BUND 14217.5 -0.47 -0.16 -0.13
BNE 1021715 -0.47 -0.15 0.10 BUND 14495 0.77 0.38 0.45
BNE 1021895 -0.49 -0.15 0.10 BUND 14775 0.16 -0.08 0.01
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BNE 1022105 -0.50 -0.15 0.10 BUND 15055 0.15 0.08 0.11
BNE 1022575 -0.43 -0.14 0.10 BUND 15377.5 0.17 0.12 0.12
BNE 1022575 -0.43 -0.14 0.10 BUND 15700 0.14 0.15 0.11
BNE 1023040 -0.41 -0.14 0.09 BUND 16047.5 0.25 0.26 0.25
BNE 1023570 -0.47 -0.14 0.09 BUND 16395 0.25 0.19 0.22
BNE 1024080 -0.39 -0.15 0.08 BUND 16647.5 0.23 0.17 0.19
BNE 1024080 -0.39 -0.15 0.08 BUND 16900 0.33 0.16 0.18
BNE 1024563 -0.48 -0.15 0.08 BUND 17215 0.28 0.17 0.19
BNE 1024563 -0.48 -0.15 0.08 BUND 17530 0.23 0.28 0.27
BNE 1025070 -0.42 -0.14 0.08 BUND 17885 0.24 0.05 0.01
BNE 1025360 -0.44 -0.14 0.08 BUND 18307.5 0.14 -0.18 -0.43
BNE 1025590 -0.23 -0.14 0.08 BUND 18730 -0.03 -0.33 -0.36
BNE 1025590 -0.23 -0.14 0.08 BUND 18750 0.03 0.39 0.09
BNE 1026170 -0.25 -0.14 0.08 BUND 19015 -0.06 0.19 0.14
BNE 1026680 -0.36 -0.14 0.07 BUND 19280 0.13 0.34 0.35
BNE 1026900 -0.32 -0.14 0.07 BUND 19540 0.19 0.21 0.20
BNE 1027160 -0.28 -0.14 0.07 BUND 19800 0.11 0.19 0.18
BNE 1027680 -0.33 -0.14 0.07 BUND 20120 0.11 0.12 0.11
BNE 1028180 -0.41 -0.14 0.07 BUND 20440 0.08 0.02 0.03
BNE 1028680 -0.29 -0.14 0.07 BUND 20905 -0.01 0.02 -0.02
BNE 1028680 -0.29 -0.14 0.07 BUND 21370 -0.01 0.17 0.13
BNE 1028760 -0.63 -0.18 0.08 BUND 21745 -- -- --
BNE 1029200 -0.57 -0.17 0.08 BUND 22120 -0.24 -0.02 -0.05
BNE 1029680 -0.60 -0.18 0.07 BUND 22120 -0.24 -0.02 -0.05
BNE 1030220 -0.60 -0.18 0.07 BUND 22452.5 -0.23 -0.16 -0.13
BNE 1030220 -0.60 -0.18 0.07 BUND 22785 -0.26 -0.13 -0.13
BNE 1030870 -0.62 -0.18 0.06 BUND 23150 -0.27 -0.11 -0.15
BNE 1030870 -0.62 -0.18 0.06 BUND 23515 -0.19 -0.13 -0.16
BNE 1031260 -0.59 -0.17 0.06 BUND 23822.5 0.01 0.00 -0.01
BNE 1031700 -0.53 -0.17 0.06 BUND 24130 0.05 0.10 0.08
BNE 1031995 -0.58 -0.17 0.06 BUND 24445 0.11 0.21 0.19
BNE 1032230 -0.61 -0.17 0.05 BUND 24760 0.12 0.09 0.07
BNE 1032585 -0.57 -0.17 0.05 BUND 25075 -0.05 -0.06 -0.08
BNE 1033080 -0.54 -0.18 0.05 BUND 25327.5 -0.08 -0.02 -0.04
BNE 1033080 -0.54 -0.18 0.05 BUND 25580 -0.09 0.03 0.02
BNE 1033370 -0.49 -0.17 0.05 BUND 25600 -0.09 0.02 0.00
BNE 1033370 -0.49 -0.17 0.05 BUND 26070 -0.25 -0.34 -0.36
BNE 1033900 -0.41 -0.17 0.05 BUND 26540 0.06 0.24 0.22
BNE 1033900 -0.41 -0.17 0.05 BUND 26780 0.06 0.06 0.04
BNE 1034370 -0.43 -0.17 0.04 BUND 27280 0.07 0.00 -0.01
BNE 1034890 -0.39 -0.17 0.04 BUND 27380 0.07 -0.02 -0.02
BNE 1034890 -0.39 -0.17 0.04 BUND 27400 0.12 0.16 0.14
BNE 1035414 -0.50 -0.17 0.04 BUND 27655 0.14 0.14 0.13
BNE 1035900 -0.48 -0.17 0.04 BUND 27675 0.15 0.15 0.13
BNE 1035900 -0.48 -0.17 0.04 BUND 28010 0.19 -0.01 -0.03
BNE 1036460 -0.51 -0.17 0.03 BUND 28350 -- -- --
BNE 1036770 -0.53 -0.17 0.03 BUND 28350 -- -- --
BNE 1036915 -0.49 -0.17 0.03 BUND 28480 0.23 -0.01 -0.04
BNE 1037090 -0.52 -0.17 0.03 BUND 28530 -0.38 -0.25 -0.25
BNE 1037175 -0.19 -0.08 0.05 BUND 28560 -0.54 -0.39 -0.39
BNE 1037175 -0.19 -0.08 0.05 BUND 28630 -- -- --
BNE 1037285 -0.19 -0.07 0.05 BUND 28630 -- -- --
BNE 1037625 -0.10 -0.07 0.05 BUND 28935 -- -- --
BNE 1038085 -0.22 -0.08 0.05 BUND 29240 0.06 0.01 -0.04
BNE 1038085 -0.22 -0.08 0.05 BUND 29550 0.07 0.13 0.09
BNE 1038600 -0.20 -0.08 0.05 BUND 29910 0.19 0.45 0.41
BNE 1038600 -0.20 -0.08 0.05 BUND 30215 0.25 0.25 0.14
BNE 1039100 -0.20 -0.07 0.05 BUND 30520 0.21 0.21 0.12
BNE 1039100 -0.20 -0.07 0.05 BUND 30940 0.18 0.19 0.13
BNE 1039200 -0.20 -0.06 0.05 BUND 31360 0.19 0.16 0.12
BNE 1039200 -0.20 -0.06 0.05 BUND 31630 0.18 0.16 0.15
BNE 1039565 -0.21 -0.07 0.04 BUND 31980 0.15 0.12 0.15
BNE 1039670 -0.20 -0.07 0.05 BUND 32000 0.21 0.19 0.13
BNE 1039670 -0.20 -0.07 0.05 BUND 32150 0.19 0.21 0.15
BNE 1040090 -0.18 -0.07 0.04 BUND 32350 0.08 0.17 0.12
BNE 1040090 -0.18 -0.07 0.04 BUND 32370 0.14 0.18 0.12
BNE 1040250 -0.15 -0.07 0.04 BUND 32675 0.13 0.17 0.11
BNE 1040250 -0.15 -0.07 0.04 BUND 32980 0.01 0.18 0.11
BNE 1040490 -0.12 -0.06 0.04 BUND 33320 -0.17 0.26 0.19
BNE 1041010 -0.23 -0.06 0.04 BUND 33660 -0.17 0.13 0.08
BNE 1041230 -0.22 -0.06 0.04 BUND 34000 -0.17 0.15 0.11
BNE 1041460 -0.19 -0.06 0.04 BUND 34000 -0.17 0.15 0.11
BNE 1041700 -0.23 -0.07 0.04 BUND 34260 -0.17 0.17 0.10
BNE 1041700 -0.23 -0.07 0.04 BUND 34305 -0.17 0.16 0.08
BNE 1041960 -0.20 -0.06 0.04 BUND 34345 -0.17 0.24 0.17
BNE 1042235 -0.21 -0.06 0.04 BUND 34395 -0.17 0.25 0.19
BNE 1042500 -0.22 -0.07 0.04 BUND 34760 -0.17 0.25 0.16
BNE 1042500 -0.22 -0.07 0.04 BUND 35050 -0.17 0.21 0.08
BNE 1042515 -0.22 -0.07 0.04 BUND 35100 -0.17 0.16 -0.09
BNE 1042910 -0.26 -0.07 0.04 BUND 35120 -0.17 0.21 -0.07
BNE 1043010 -0.26 -0.07 0.04 BUND 35520 -0.17 0.35 0.12
BNE 1043010 -0.26 -0.07 0.04 BUND 35540 -0.17 0.36 0.41
BNE 1043080 -0.25 -0.06 0.04 BUND 35730 -0.17 0.42 0.41
BNE 1043110 -0.26 -0.06 0.04 BUND 36005 -0.17 0.36 0.26
BNE 1043110 -0.26 -0.06 0.04 BUND 36025 -0.17 0.40 0.28
BNE 1043725 -0.27 -0.05 0.04 BUND 36297.5 -0.17 0.48 0.35
BNE 1044060 -0.20 -0.05 0.04 BUND 36570 -0.17 0.53 0.34
BNE 1044060 -0.20 -0.05 0.04 BUND 36840 -0.17 0.72 0.10
BNE 1044340 -0.16 -0.05 0.04 BUND 37110 -0.17 0.84 -0.10
BNE 1044340 -0.16 -0.05 0.04 BUND 37510 -- -- --
BNE 1044605 -0.17 -0.05 0.04 BUND 37910 -0.17 1.48 0.39
BNE 1044860 -0.19 -0.05 0.04 BUND 37910 -0.17 1.48 0.39
BNE 1045400 -0.15 -0.05 0.04 BUND 38280 -0.17 1.59 0.39
BNE 1045400 -0.15 -0.05 0.04 BUND 38722.5 -0.17 1.66 0.67
BNE 1045885 -0.11 -0.04 0.03 BUND 39165 -0.17 1.71 1.09
BNE 1046180 -0.17 -0.05 0.03 BUND 39546.67 -0.17 1.72 1.27
BNE 1046340 -0.19 -0.05 0.03 BUND 39928.33 -0.17 1.73 1.33
BNE 1046580 -0.16 -0.05 0.03 BUND 40310 -0.17 1.74 1.35
BNE 1046900 -0.15 -0.04 0.03 BUND 40670 -0.17 1.75 1.37
BNE 1047350 -0.10 -0.03 0.03 BUND 41030 -0.17 1.76 1.41
BNE 1047915 -0.06 -0.03 0.02 BUND 41049.04 -- -- --
BNE 1047915 -0.06 -0.03 0.02
BNE 1048375 -0.13 -0.04 0.03 DEEB 10000 0.51 0.72 0.65
BNE 1048375 -0.13 -0.04 0.03 DEEB 10315 0.60 1.02 0.96
BNE 1048890 -0.13 -0.03 0.02 DEEB 10588.5 1.04 1.41 1.36
BNE 1049120 -0.12 -0.03 0.02 DEEB 10862 0.54 0.97 0.91
BNE 1049370 -0.05 -0.03 0.01 DEEB 11141 0.69 1.03 0.97
BNE 1049590 -0.07 -0.03 0.01 DEEB 11453 1.17 1.38 1.34
BNE 1049870 -0.10 -0.03 0.01 DEEB 11837 1.85 2.42 2.33
BNE 1050430 -0.05 -0.03 0.01 DEEB 12111 0.99 1.78 1.66
BNE 1050430 -0.05 -0.03 0.01 DEEB 12377 1.27 1.97 1.86
BNE 1050860 -0.09 -0.03 0.01 DEEB 12643 1.91 2.59 2.50
BNE 1050860 -0.09 -0.03 0.01 DEEB 12927 1.39 1.99 1.90
BNE 1051360 -0.01 -0.04 0.01 DEEB 12947 1.44 2.15 2.02
BNE 1051360 -0.01 -0.04 0.01 DEEB 13165 1.56 2.27 2.16
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BNE 1051895 0.04 -0.04 0.01 DEEB 13295 1.62 2.52 2.39
BNE 1052310 -0.12 -0.06 0.01 DEEB 13587 1.40 2.33 2.20
BNE 1052390 -0.12 -0.07 0.00 DEEB 13888 1.45 2.56 2.40
BNE 1052595 -0.16 -0.07 0.00 DEEB 13922 0.79 1.40 1.30
BNE 1052640 0.05 -0.10 -0.01 DEEB 14201 0.09 1.34 1.27
BNE 1052865 0.13 -0.10 -0.01 DEEB 14486 -0.03 1.54 1.50
BNE 1052865 0.13 -0.10 -0.01 DEEB 14771 -0.03 1.68 1.61
BNE 1053320 0.13 -0.10 -0.01 DEEB 14979 -0.03 1.58 1.43
BNE 1053385 0.11 -0.09 -0.01 DEEB 15159 -0.03 1.87 1.73
BNE 1053385 0.11 -0.09 -0.01 DEEB 15336 -0.03 1.52 1.37
BNE 1053900 0.12 -0.09 -0.02 DEEB 15682 -0.03 1.21 1.06
BNE 1053900 0.12 -0.09 -0.02 DEEB 15682 -0.03 1.21 1.06
BNE 1054640 0.03 -0.09 -0.01 DEEB 15904 -0.03 1.27 1.13
BNE 1054680 0.04 -0.09 -0.02 DEEB 16035 -0.03 1.33 1.19
BNE 1054970 0.09 -0.08 -0.02 DEEB 16035 -0.03 1.33 1.19
BNE 1055280 0.09 -0.07 -0.02 DEEB 16120 -- -- --
BNE 1055420 0.10 -0.07 -0.02 DEEB 16215 -0.03 1.41 1.27
BNE 1055960 0.07 -0.06 -0.02 DEEB 16215 -0.03 1.41 1.27
BNE 1055960 0.07 -0.06 -0.02 DEEB 16303 -0.03 1.39 1.25
BNE 1056400 0.10 -0.05 -0.02 DEEB 16340 -0.03 1.45 1.30
BNE 1056400 0.10 -0.05 -0.02 DEEB 16609 -0.03 1.54 1.40
BNE 1056695 0.08 -0.05 -0.02 DEEB 16635 -0.03 1.51 1.37
BNE 1056865 0.01 -0.06 -0.02 DEEB 16635 -0.03 1.51 1.37
BNE 1056950 0.06 -0.06 -0.02 DEEB 16854 -0.03 1.08 1.01
BNE 1057090 0.09 -0.06 -0.02 DEEB 16960 -0.03 1.04 0.94
BNE 1057090 0.09 -0.06 -0.02 DEEB 16960 -0.03 1.04 0.94
BNE 1057530 0.08 -0.06 -0.02 DEEB 17064 -0.03 1.06 0.93
BNE 1057530 0.08 -0.06 -0.02 DEEB 17064 -0.03 1.06 0.93
BNE 1058040 0.10 -0.07 -0.02 DEEB 17080 -0.03 1.09 0.95
BNE 1058040 0.10 -0.07 -0.02 DEEB 17317 -0.03 1.22 0.91
BNE 1058230 0.11 -0.08 -0.02 DEEB 17609 -0.03 1.32 0.94
BNE 1058530 0.22 -0.09 -0.02 DEEB 17697 -0.02 1.34 0.81
BNE 1058735 0.11 -0.10 -0.01 DEEB 17697 -0.02 1.34 0.81
BNE 1059035 0.17 -0.12 -0.01 DEEB 17717 -0.02 1.35 1.07
BNE 1059540 0.09 -0.13 -0.01 DEEB 17902 -0.02 1.36 0.93
BNE 1059990 0.11 -0.13 -0.01 DEEB 17927 -0.02 1.37 0.99
BNE 1060535 0.21 -0.12 -0.01 DEEB 18337 -0.02 1.38 0.91
BNE 1060535 0.21 -0.12 -0.01 DEEB 18357 -0.02 1.38 0.93
BNE 1060845 -- -- -- DEEB 18478 -0.02 1.38 0.85
BNE 1060845 -- -- -- DEEB 18502 -0.02 1.39 0.98
BNE 1061015 0.16 -0.12 -0.01 DEEB 18670 -0.02 1.39 0.97
BNE 1061530 0.11 -0.12 -0.01 DEEB 18670 -0.02 1.39 0.97
BNE 1062020 0.11 -0.12 -0.01 DEEB 18795 -0.02 1.39 1.08
BNE 1062020 0.11 -0.12 -0.01 DEEB 18936 -0.01 1.39 1.19
BNE 1062535 0.09 -0.12 -0.01 DEEB 19112 0.00 1.39 1.19
BNE 1062940 0.10 -0.12 -0.01 DEEB 19132 0.00 1.40 1.20
BNE 1063125 0.21 -0.11 -0.01 DEEB 19247 0.06 1.40 1.21
BNE 1063125 0.21 -0.11 -0.01 DEEB 19247 0.06 1.40 1.21
BNE 1063310 0.15 -0.11 -0.01 DEEB 19401 0.04 1.39 1.21
BNE 1063645 0.19 -0.11 -0.01 DEEB 19537 0.04 1.39 1.21
BNE 1064000 0.17 -0.11 0.00 DEEB 19607 0.03 1.39 1.21
BNE 1064490 0.16 -0.11 0.00 DEEB 19702 0.03 1.39 1.21
BNE 1065010 0.14 -0.12 0.00 DEEB 19827 0.03 1.39 1.21
BNE 1065503 0.13 -0.12 0.00 DEEB 19847 0.04 1.39 1.21
BNE 1065990 0.11 -0.13 0.00 DEEB 19912 0.04 1.39 1.21
BNE 1066505 0.14 -0.13 0.00
BNE 1067020 0.12 -0.14 0.00 IRON 10000 -0.12 -0.13 -0.12
BNE 1067020 0.12 -0.14 0.00 IRON 10274 -0.09 -0.09 -0.07
BNE 1067485 0.12 -0.15 0.00 IRON 10563 -0.08 -0.06 -0.05
BNE 1067965 0.12 -0.15 0.01 IRON 10725 -0.05 -0.06 -0.06
BNE 1068660 0.07 0.03 0.01 IRON 11001 0.16 0.04 -0.04
BNE 1069045 0.05 0.07 0.01 IRON 11422 -0.10 -0.12 -0.13
BNE 1069535 0.04 -0.03 0.01 IRON 11765 -0.01 -0.02 -0.04
BNE 1070025 0.01 -0.10 0.01 IRON 11794 0.00 -0.02 -0.02
BNE 1070530 0.00 -0.09 0.01 IRON 12052 0.03 0.00 0.01
BNE 1071040 0.01 -0.09 0.01 IRON 12335 -0.17 -0.12 -0.11
BNE 1071520 0.01 -0.10 0.01 IRON 12618 0.15 0.13 0.10
BNE 1072015 0.01 -0.10 0.01 IRON 12658 0.14 0.13 0.10
BNE 1072020 0.01 -0.10 0.01 IRON 12962.5 -0.02 -0.04 -0.05
BNE 1072020 0.01 -0.10 0.01 IRON 13267 0.03 0.03 0.02
BNE 1072515 0.01 -0.13 0.00 IRON 13766 0.05 0.05 0.03
BNE 1072995 0.01 -0.14 0.00 IRON 14107 0.03 0.04 0.03
BNE 1073485 0.01 -0.15 0.00 IRON 14456 -0.41 -0.26 -0.26
BNE 1074000 0.01 -0.16 -0.01 IRON 14805 -0.24 0.40 0.37
BNE 1074460 0.00 -0.16 -0.02 IRON 15139 -1.18 -0.01 -0.01
BNE 1074985 0.00 -0.14 -0.02 IRON 15407 -1.18 -0.08 -0.04
BNE 1075480 -0.01 -0.15 -0.02 IRON 15700 -1.18 0.29 0.45
BNE 1076000 -0.01 -0.15 -0.02 IRON 15887 -1.18 1.16 0.97
BNE 1076495 -0.01 -0.14 -0.02 IRON 16198.5 -1.18 0.76 0.60
BNE 1077010 0.00 -0.14 -0.01 IRON 16510 -1.18 0.96 0.15
BNE 1077510 0.00 -0.14 0.00 IRON 16827 -1.18 0.98 0.35
BNE 1078040 0.00 -0.14 0.00 IRON 17093 -1.18 0.99 0.19
BNE 1078525 0.01 -0.13 0.00 IRON 17336 -1.18 0.99 0.53
BNE 1078660 0.01 -0.13 0.00 IRON 17628 -1.18 0.98 1.08

IRON 17884 -1.18 0.98 1.08
GOOD 10000 0.19 0.18 0.19 IRON 18031 -1.18 0.98 1.08
GOOD 10275 0.08 0.06 0.04 IRON 18156 -1.18 0.98 1.08
GOOD 10475 0.16 0.04 0.04 IRON 18263 -1.18 0.98 1.08
GOOD 10705 0.03 0.08 0.12 IRON 18363 -1.18 0.98 1.09
GOOD 10925 -0.38 0.36 0.28 IRON 18384 -1.18 0.99 1.09
GOOD 11335 -0.50 0.00 0.03 IRON 18584 -1.18 0.99 1.09
GOOD 11625 -0.50 0.01 0.09
GOOD 11945 -0.50 -0.05 0.13 MIHI 11310 -0.64 0.34 0.12
GOOD 12020 -0.50 -0.20 0.08 MIHI 11468 -0.64 1.06 0.05
GOOD 12044 -0.50 0.09 0.10 MIHI 11708 -0.64 1.07 -0.04
GOOD 12155 -0.50 0.02 0.08 MIHI 11968 -0.64 1.07 0.10
GOOD 12425 -0.50 0.08 0.09 MIHI 12094 -- -- --
GOOD 12680 -0.50 0.13 0.18 MIHI 12094 -- -- --
GOOD 12935 -0.50 0.02 -0.03 MIHI 12230 -0.64 1.07 0.86
GOOD 13275 -0.50 0.02 0.01 MIHI 12485 -0.64 1.07 1.10
GOOD 13475 -0.50 -0.02 -0.03 MIHI 12630 -0.64 1.07 1.10
GOOD 13675 -0.50 0.01 0.13 MIHI 12764 -0.64 1.07 1.10
GOOD 14155 -0.50 0.21 0.20 MIHI 12921 -0.64 1.07 1.10
GOOD 14195 -0.50 0.05 0.06 MIHI 13121 -- -- --
GOOD 14265 -0.50 0.05 0.09
GOOD 14375 -0.50 0.04 0.08 SAND 10000 0.05 0.09 0.14
GOOD 14555 -0.50 0.02 0.03 SAND 10320 0.13 0.11 0.13
GOOD 14575 -0.50 0.01 0.01 SAND 10520 0.14 0.20 0.14
GOOD 14615 -0.50 0.17 0.16 SAND 10920 0.08 0.08 0.14
GOOD 14635 -0.50 0.18 0.26 SAND 11040 0.19 0.06 0.07
GOOD 14735 -0.50 0.07 0.35 SAND 11062 0.11 0.08 0.16
GOOD 14895 -0.50 0.07 0.07 SAND 11240 0.07 0.23 0.55
GOOD 14905 -0.50 0.06 0.06 SAND 11518 -0.09 0.02 0.37
GOOD 14920 -0.50 0.15 0.07 SAND 11540 0.13 0.10 0.41
GOOD 14930 -0.50 0.16 0.07 SAND 11760 -0.03 0.02 0.22
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Model Reference 1974 Calibration Event1983 Calibration Event1989 Calibration Event Model Reference 1974 Calibration Event1983 Calibration Event1989 Calibration Event

Comparison of Updated Basin Model to SKM Flood Study Results (2000) Comparison of Updated Basin Model to SKM Flood Study Results (2000)
Diffference in Maximum Water Levels (m) Diffference in Maximum Water Levels (m)

GOOD 14975 -0.50 0.14 0.05 SAND 11998 -0.02 0.01 0.10
GOOD 15350 -0.50 -0.09 0.05 SAND 12020 0.11 0.11 0.36
GOOD 15845 -0.50 -0.13 0.14 SAND 12120 0.03 0.01 0.39
GOOD 16175 -0.50 -0.13 -0.01 SAND 12440 0.14 0.12 0.31
GOOD 16355 -0.50 -0.13 0.00 SAND 12690 0.09 0.12 0.71
GOOD 16525 -0.50 -0.13 0.00 SAND 13020 0.38 0.25 0.28
GOOD 16725 -0.50 -0.13 0.00 SAND 13320 -0.02 0.01 0.32

SAND 13820 0.12 0.30 0.48
WOOG 10000 0.55 0.33 0.14 SAND 14220 -0.04 0.37 0.59
WOOG 10450 0.76 0.48 0.19 SAND 14620 0.17 0.40 0.80
WOOG 10930 0.50 0.32 0.19 SAND 14700 0.14 0.30 0.71
WOOG 11150 0.25 0.14 0.15 SAND 14740 0.14 0.29 0.71
WOOG 11530 0.48 0.42 0.33 SAND 14820 -0.06 0.12 0.49
WOOG 12030 0.13 0.10 0.12 SAND 15220 -- -- --
WOOG 12130 0.08 0.08 0.09 SAND 15620 -- -- --
WOOG 12620 0.19 0.17 0.22 SAND 15620 -- -- --
WOOG 12930 0.27 0.11 0.15 SAND 15992 -- -- --
WOOG 13070 0.06 0.15 0.16 SAND 16364 -- -- --
WOOG 13250 -0.15 0.16 0.13 SAND 16721 -- -- --
WOOG 13510 -0.32 0.26 0.22 SAND 17078 -- -- --
WOOG 13550 -0.42 0.27 0.26 SAND 17435 -- -- --
WOOG 13640 -0.48 0.35 0.36 SAND 17873.33 -- -- --
WOOG 13800 -0.50 0.34 0.39 SAND 18311.67 -- -- --
WOOG 13800 -0.50 0.34 0.39 SAND 18750 -- -- --
WOOG 13995 -- -- -- SAND 19195.71 -- -- --
WOOG 13995 -- -- -- SAND 19641.43 -- -- --
WOOG 14070 -0.50 0.21 0.26 SAND 20087.14 -- -- --
WOOG 14100 -0.50 0.25 0.25 SAND 20532.86 -- -- --
WOOG 14180 -0.50 0.28 0.26 SAND 20978.57 -- -- --
WOOG 14180 -0.50 0.28 0.26 SAND 21424.29 -- -- --
WOOG 14450 -0.50 0.36 0.30 SAND 21870 -- -- --
WOOG 14790 -0.50 0.61 0.75 SAND 22270 -- -- --
WOOG 14850 -0.50 0.76 0.91 SAND 22670 -- -- --
WOOG 14950 -0.50 0.62 0.98 SAND 23070 -- -- --
WOOG 15050 -0.50 0.53 1.00 SAND 23070 -- -- --
WOOG 15150 -0.50 0.54 1.29 SAND 23340 -- -- --
WOOG 15150 -0.50 0.54 1.29 SAND 23610 -- -- --
WOOG 15230 -0.50 0.59 1.41 SAND 23900 -- -- --
WOOG 15300 -0.50 0.48 1.18
WOOG 15370 -0.50 0.42 0.30 SCH 10000 5.36 1.15 0.70
WOOG 15470 -0.50 0.45 0.34 SCH 10340 3.91 2.85 1.17
WOOG 15520 -0.50 0.53 0.38 SCH 10800 -0.17 1.38 1.17
WOOG 15600 -0.50 0.67 0.41 SCH 10810 -0.17 1.73 1.74
WOOG 15720 -0.50 0.57 0.43 SCH 11110 -0.17 0.73 0.70
WOOG 15800 -0.50 0.50 0.36 SCH 11382.8 -0.17 0.79 0.50
WOOG 15840 -0.50 0.32 0.37 SCH 11610 -0.17 1.02 0.90
WOOG 15860 -0.50 0.54 0.31 SCH 11887 -0.17 1.60 1.36
WOOG 15960 -0.50 0.66 0.39 SCH 11927 -0.17 1.25 1.02
WOOG 15990 -0.50 0.61 0.38 SCH 12167 -0.17 1.21 0.76
WOOG 16010 -0.50 0.57 0.41 SCH 12287 -0.17 1.55 0.82
WOOG 16125 -0.50 0.55 0.51 SCH 12435 -0.17 1.84 0.75
WOOG 16150 -0.50 0.44 0.47 SCH 12462.8 -0.17 1.80 0.67
WOOG 16275 -0.50 0.41 0.44 SCH 12805.6 -0.17 1.77 0.64
WOOG 16440 -0.50 0.42 0.35 SCH 13060 -0.17 1.76 1.05
WOOG 16600 -0.50 0.39 0.28 SCH 13060 -0.17 1.76 1.05
WOOG 16700 -0.50 0.38 0.28 SCH 13209 -0.17 1.76 1.14
WOOG 16850 -0.50 0.37 0.27 SCH 13598.5 -0.17 1.76 1.42
WOOG 16900 -0.50 0.37 0.26 SCH 13757 -0.17 1.76 1.42
WOOG 17050 -0.50 0.23 0.15 SCH 13757.61 -- -- --
WOOG 17125 -0.50 0.12 0.12 SCH 13757.61 -- -- --
WOOG 17275 -0.50 0.08 0.03 SCH 13972 -0.17 1.76 1.42
WOOG 17310 -0.50 0.05 0.01
WOOG 17370 -0.50 0.15 0.08 SIX 9530 0.08 0.03 0.02
WOOG 17440 -0.50 0.17 0.19 SIX 10060 0.45 0.76 0.98
WOOG 17460 -0.50 0.07 -0.02 SIX 10310 0.12 0.02 0.14
WOOG 17500 -0.50 0.09 0.10 SIX 10365 0.12 -0.05 -0.02
WOOG 17550 -0.50 0.09 0.12 SIX 10380 0.13 0.09 0.10
WOOG 17580 -0.50 0.09 0.10 SIX 10460 0.13 0.07 0.08
WOOG 17600 -0.50 0.08 0.05 SIX 10920 0.09 0.05 0.08
WOOG 17615 -0.50 0.06 0.05 SIX 11355 0.42 0.34 0.17
WOOG 17750 -0.50 0.03 0.01 SIX 11570 0.01 0.24 0.31
WOOG 17760 -0.50 0.07 0.04 SIX 11670 -0.10 0.00 0.31
WOOG 17780 -0.50 0.13 0.11 SIX 11770 -0.30 -0.12 0.25
WOOG 17950 -0.50 0.23 0.25 SIX 11800 0.22 0.24 0.32
WOOG 17960 -0.50 0.23 0.25 SIX 11870 0.13 0.13 0.20
WOOG 18250 -0.50 0.14 0.20 SIX 12010 -0.01 0.20 0.20
WOOG 18250 -0.50 0.14 0.20 SIX 12470 0.17 0.07 0.05
WOOG 18500 -0.50 -0.10 0.06 SIX 12970 0.08 0.09 0.09
WOOG 18750 -0.50 -0.10 0.06 SIX 13620 0.05 -0.02 0.14
WOOG 18900 -0.50 -0.10 0.06 SIX 14045 0.25 0.14 0.11
WOOG 19075 -0.50 -0.10 0.06 SIX 14470 0.42 0.56 0.55

SIX 14800 0.45 0.59 0.62
SIX 15170 0.48 0.39 0.24
SIX 15570 0.52 0.44 0.28
SIX 15910 0.55 0.46 0.30
SIX 16270 0.60 0.14 -0.06
SIX 16470 0.37 0.16 -0.01
SIX 16720 -0.72 0.09 0.02
SIX 17140 -0.72 0.21 0.06
SIX 17270 -0.72 0.22 0.08
SIX 17530 -0.72 0.27 0.15
SIX 17930 -0.72 0.09 -0.02
SIX 18270 -0.72 0.21 0.13
SIX 18720 -0.72 0.42 0.19
SIX 18970 -0.72 0.45 0.28
SIX 19170 -0.72 -0.19 0.23
SIX 19370 -0.72 -0.19 0.16
SIX 19650 -0.72 -0.19 -0.11
SIX 19790 -0.72 -0.19 -0.11
SIX 19870 -0.72 -0.19 -0.11
SIX 20000 -0.72 -0.19 -0.11
SIX 20140 -0.72 -0.19 -0.11
SIX 20160 -0.72 -0.19 -0.10
SIX 20235 -0.72 -0.19 -0.10
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APPENDIX B 

Summary of Model Grid Changes. 



Branchl Ch (m) Ch (m) Figure Comment 
BNE 928920 928920   
BNE 929270 929270   
BNE 929670 929670   
BNE 930070 930070   
BNE 931020 931020   
BNE 931020 931020   
BNE 931570 931570   
BNE 933670 933670   
BNE 933670 933670   
BNE 934270 934270   
BNE 934620 934620   
BNE 934870 934870   
BNE 936070 936070   
BNE 936070 936070   
BNE 936820 936820   
BNE 939770 939770   
BNE 939770 939770   
BNE 942320 942320   
BNE 942320 942320   
BNE 943570 943570   
BNE 944130 944130   
BNE 944150 944150   
BNE 945570 945570   
BNE 946170 946170   
BNE 947170 947170   
BNE 947570 947570   
BNE 948120 948120   
BNE 948120 948120   
BNE 949370 949370   
BNE 950270 950270   
BNE 952320 952320   
BNE 953870 953870   
BNE 954920 954920   
BNE 955970 955970   
BNE 958770 958770   
BNE 960170 960170   
BNE 962070 962070   
BNE 964170 964170   
BNE 966610 966610   
BNE 967410 967410   
BNE 969790 969790   
BNE 971160 971160   
BNE 972260 972260   
BNE 973260 973260   
BNE 973260 973260   
BNE 974580 974580   
 



 

Branch/Link 
Channel Ch (m) Ch (m) Figure Comment 

BNE 976020 976020   
BNE 976750 976750   
BNE 978280 978280   
BNE 979507 979507   
BNE 979513 979513   
BNE 979530 979530   
BNE 980330 980330   
BNE 981660 981660   
BNE 982460 982460   
BNE 984160 984160   
BNE 985260 985260   
BNE 985260 985260   
BNE 986480 986480   
BNE 987960 987960   
BNE 988160 988160   
BNE 988170 988170   
BNE 988360 988360   
BNE 989700 989700   
BNE 990700 990700   
BNE 990760 990760   
BNE 991710 991710   
BNE 992420 992420   
BNE 992450 992450   
BNE 992470 992470   
BNE 992670 992670   
BNE 993760 993760   
BNE 994760 994760   
BNE 994760 994760   
BNE 995690 995690   
BNE 996980 996980   
BNE 996980 996980   
BNE 998460 998460   
BNE 998460 998460   
BNE 999160 999160   
BNE 1000000 1000000   
BNE 1000285 1000285   
BNE 1000285 1000285   
BNE 1000775 1000775   
BNE 1001315 1001315   
BNE 1001315 1001315   
BNE 1001865 1001865   
BNE 1002350 1002350   
BNE 1002785 1002785   
BNE 1003275 1003275   
BNE 1003775 1003775   
BNE 1004300 1004300   
BNE 1004810 1004810   
BNE 1005325 1005325   
BNE 1005325 1005325   
BNE 1005870 1005870   



Branch/Link 
Channel Ch (m) Ch (m) Figure Comment 

BNE 1005870 1005870   

BNE 1006200  New_BNE_1006300 
Hydraulic Connection redefined from 
1006200 to 1005870 

BNE 1006200  Old_BNE_1006200  
BNE 1006300 1006300    
BNE 1006300 1006300    
 

     
New_BNE_1006300           Old_BNE_1006200 

 



 

Branch/Link 
Channel Ch (m) Ch (m) Figure Comment 
BNE 1006910 1006910   
BNE 1007410 1007410   
BNE 1007780   New_BNE_1008195  

BNE 1007780  Old_BNE_1007780 
Hydraulic Connection redefined from 1007780 to 
1008195 

BNE 1007920 1007920    
BNE  1008195    
BNE   1008195    

 

   
   New_BNE_1008195         Old_BNE_1007780 
 
 



 
 
 

Branch Ch (m) Ch (m) Figure Comment 
BNE 1008445 1008445   
BNE 1008925 1008925   
BNE 1008925 1008925   
BNE 1009400 1009400   
BNE 1009720 1009720   
BNE 1009720 1009720   
BNE 1010490 1010490   
BNE 1010725 1010725   
BNE 1010980 1010980   
BNE 1011510 1011510   
BNE 1011510 1011510   
BNE 1011980 1011980   
BNE 1012475 1012475   
BNE 1012475 1012475   
BNE 1012935 1012935   
BNE 1013445 1013445   
BNE 1013680 1013680   
BNE 1013680 1013680   
BNE 1013910 1013910   
BNE 1014310 1014310   
BNE 1014610 1014610   
BNE 1014610 1014610   
BNE 1015090 1015090   
BNE 1015560 1015560   
BNE 1015850 1015850   
BNE 1015850 1015850   
BNE 1016140 1016140   
BNE 1016640 1016640   
BNE 1016640 1016640   
BNE 1017130 1017130   
BNE 1017130 1017130   
BNE 1017610 1017610   
BNE 1017610 1017610   
BNE 1017920 1017920   
BNE 1018200 1018200   
BNE 1018725 1018725   
BNE 1019095 1019095   
BNE 1019490 1019490   
BNE 1019490 1019490   
BNE 1019865 1019865   
BNE 1020115 1020115   
BNE 1020525 1020525   
BNE 1020525 1020525   
BNE 1020830 1020830   
BNE 1021095 1021095   
BNE 1021539 1021539   
BNE 1021715 1021715   



 
Branch/Lin
k Channel Ch (m) Ch (m) Figure Comment 
BNE 1021895 1021895   
BNE 1022105 1022105   
BNE 1022575 1022575   
BNE 1022575 1022575   
BNE 1023040 1023040   
BNE 1023570 1023570   
BNE 1024080 1024080   
BNE 1024080 1024080   
BNE 1024563 1024563   
BNE 1024563 1024563   
BNE 1025070 1025070   
BNE 1025360 1025360   
BNE 1025590 1025590   
BNE 1025590 1025590   
BNE 1026170 1026170   
BNE 1026680 1026680   
BNE 1026900 1026900   
BNE 1027160 1027160   
BNE 1027680 1027680   
BNE 1028180 1028180   
BNE 1028680 1028680   
BNE 1028680 1028680   
BNE 1028760 1028760   
BNE 1029200 1029200   
BNE 1029680 1029680   
BNE 1030220 1030220   
BNE 1030220 1030220   
BNE 1030870 1030870   
BNE 1030870 1030870   
BNE 1031260 1031260   
BNE 1031700 1031700   
BNE 1031995 1031995   
BNE 1032230 1032230   
BNE 1032585 1032585   
BNE 1033080 1033080   
BNE 1033080 1033080   
BNE 1033370 1033370   
BNE 1033370 1033370   
BNE 1033900 1033900   
BNE 1033900 1033900   
BNE 1034370 1034370   
BNE 1034890 1034890   
BNE 1034890 1034890   
BNE 1035414 1035414   
BNE 1035900 1035900   
BNE 1035900 1035900   
BNE 1036460 1036460   
BNE 1036770 1036770   
BNE 1036915 1036915   
BNE 1037090 1037090   



 
Branch/Lin
k Channel Ch (m) Ch (m) Figure Comment 
BNE 1037175 1037175   
BNE 1037175 1037175   
BNE 1037285 1037285   
BNE 1037625 1037625   
BNE 1038085 1038085   
BNE 1038085 1038085   
BNE 1038600 1038600   
BNE 1038600 1038600   
BNE 1039100 1039100   
BNE 1039100 1039100   
BNE 1039200 1039200   
BNE 1039200 1039200   
BNE 1039565 1039565   
BNE 1039670 1039670   
BNE 1039670 1039670   
BNE 1040090 1040090   
BNE 1040090 1040090   
BNE 1040250 1040250   
BNE 1040250 1040250   
BNE 1040490 1040490   
BNE 1041010 1041010   
BNE 1041230 1041230   
BNE 1041460 1041460   
BNE 1041700 1041700   
BNE 1041700 1041700   
BNE 1041960 1041960   
BNE 1042235 1042235   
BNE 1042500 1042500   
BNE 1042500 1042500   
BNE 1042515 1042515   
BNE 1042910 1042910   
BNE 1043010 1043010   
BNE 1043010 1043010   
BNE 1043080 1043080   
BNE 1043110 1043110   
BNE 1043110 1043110   
BNE 1043725 1043725   
BNE 1044060 1044060   
BNE 1044060 1044060   
BNE 1044340 1044340   
BNE 1044340 1044340   
BNE 1044605 1044605   
BNE 1044860 1044860   
BNE 1045400 1045400   
BNE 1045400 1045400   
BNE 1045885 1045885   
BNE 1046180 1046180   
BNE 1046340 1046340   
BNE 1046580 1046580   
BNE 1046900 1046900   



 
Branch/Lin
k Channel Ch (m) Ch (m) Figure Comment 
BNE 1047350 1047350   
BNE 1047915 1047915   
BNE 1047915 1047915   
BNE 1048375 1048375   
BNE 1048375 1048375   
BNE 1048890 1048890   
BNE 1049120 1049120   
BNE 1049370 1049370   
BNE 1049590 1049590   
BNE 1049870 1049870   
BNE 1050430 1050430   
BNE 1050430 1050430   
BNE 1050860 1050860   
BNE 1050860 1050860   
BNE 1051360 1051360   
BNE 1051360 1051360   
BNE 1051895 1051895   
BNE 1052310 1052310   
BNE 1052390 1052390   
BNE 1052595 1052595   
BNE 1052640 1052640   
BNE 1052865 1052865   
BNE 1052865 1052865   
BNE 1053320 1053320   
BNE 1053385 1053385   
BNE 1053385 1053385   
BNE 1053900 1053900   
BNE 1053900 1053900   
BNE 1054640 1054640   
BNE 1054680 1054680   
BNE 1054970 1054970   
BNE 1055280 1055280   
BNE 1055420 1055420   
BNE 1055960 1055960   
BNE 1055960 1055960   
BNE 1056400 1056400   
BNE 1056400 1056400   
BNE 1056695 1056695   
BNE 1056865 1056865   
BNE 1056950 1056950   
BNE 1057090 1057090   
BNE 1057090 1057090   
BNE 1057530 1057530   
BNE 1057530 1057530   
BNE 1058040 1058040   
BNE 1058040 1058040   
BNE 1058230 1058230   
BNE 1058530 1058530   
BNE 1058735 1058735   
BNE 1059035 1059035   
BNE 1059540 1059540   



 
Branch/Lin
k Channel Ch (m) Ch (m) Figure Comment 
BNE 1059990 1059990   
BNE 1060535 1060535   
BNE 1060535 1060535   
BNE 1060845 1060845   
BNE 1060845 1060845   
BNE 1061015 1061015   
BNE 1061530 1061530   
BNE 1062020 1062020   
BNE 1062020 1062020   
BNE 1062535 1062535   
BNE 1062940 1062940   
BNE 1063125 1063125   
BNE 1063125 1063125   
BNE 1063310 1063310   
BNE 1063645 1063645   
BNE 1064000 1064000   
BNE 1064490 1064490   
BNE 1065010 1065010   
BNE 1065503 1065503   
BNE 1065990 1065990   
BNE 1066505 1066505   
BNE 1067020 1067020   
BNE 1067020 1067020   
BNE 1067485 1067485   
BNE 1067965 1067965   
BNE 1068660 1068660   
BNE 1069045 1069045   
BNE 1069535 1069535   
BNE 1070025 1070025   
BNE 1070530 1070530   
BNE 1071040 1071040   
BNE 1071520 1071520   
BNE 1072015 1072015   
BNE 1072020 1072020   
BNE 1072020 1072020   
BNE 1072515 1072515   
BNE 1072995 1072995   
BNE 1073485 1073485   
BNE 1074000 1074000   
BNE 1074460 1074460   
BNE 1074985 1074985   
BNE 1075480 1075480   
BNE 1076000 1076000   
BNE 1076495 1076495   
BNE 1077010 1077010   
BNE 1077510 1077510   
BNE 1078040 1078040   
BNE 1078525 1078525   
BNE 1078660 1078660   

 



 
Branch/Link 

Channel 
Ch (m) Ch (m) Figure Comment 

BREM 1000000 1000000  
BREM 1000700 1000700  
BREM 1001120 1001120  
BREM 1001700 1001700  
BREM 1002300 1002300  
BREM 1002700 1002700  
BREM 1003130   Hydraulic Connection redefined from 1003130 to 

1003200 
BREM 1003130   
BREM 1003200 1003200  

  1003200  
 

   
 



 
Branch/Link 

Channel 
Ch (m) Ch (m) Figure Comment 

BREM 1003700 1003700 
BREM 1003840 1003840 
BREM 1003840 1003840 
BREM 1004150 1004150 
BREM 1004320 1004320 
BREM 1004320 1004320 
BREM 1004590 1004590 Old_BREM_1

004650 
Hydraulic Connection redefined from 1004650 to 
1004590 

  1004590 New_BREM_
1004590 

BREM 1004610 1004610 
BREM 1004650  
BREM 1004650  

 
 

   
New_BREM_1004590            Old_BREM_1004650 



 
Branch/Link 

Channel 
Ch (m) Ch (m) Figure Comment 

BREM 1004700 1004700
BREM 1005140 1005140
BREM 1005520 1005520
BREM 1005740 1005740
BREM 1006090 1006090
BREM 1006250 1006250
BREM 1006490 1006490
BREM 1006510 1006510
BREM 1006780 1006780
BREM 1007440 1007440
BREM 1007700 1007700
BREM 1008000 1008000
BREM 1008000 1008000
BREM 1008390 1008390
BREM 1008410 1008410
BREM 1008420 1008420
BREM 1008660 1008660
BREM 1009210 1009210
BREM 1009585 Old_BREM_1

009585 
Hydraulic Connection redefined from 1009585 to 
1009680 

BREM 1009585 New_BREM_
1009675 

BREM 1009675 1009675
BREM  1009675
BREM 1009820 Hydraulic Connection amended from Pt 1009820 to 

1009856 
BREM 1009820 
BREM  1009856.2
BREM  1009856.2

 

   
New_BREM_1009675       Old_BREM_1009585 



 
 
Branch/Link 

Channel 
Ch (m) Ch (m) Figure Comment 

BREM 1010020 1010020  
BREM 1010280 1010280  
BREM 1010700 1010700  
BREM 1010890 1010890  
BREM 1011320 1011320  
BREM 1011700 1011700  
BREM 1011790 1011790  
BREM 1011810 1011810  
BREM 1012050 1012050  
BREM 1012070 1012070  
BREM 1012200 1012200  
BREM 1012870 1012870  
BREM 1013380 1013380  
BREM 1013700 1013700  
BREM 1014220 1014220  
BREM 1014640 1014640  
BREM 1015180 1015180  
BREM 1015445 1015445  
BREM 1015445 1015445  
BREM 1015710 1015710  
BREM 1016110 1016110  
BREM 1016110 1016110  
BREM 1016510 1016510  
BREM 1017080 1017080  
BREM 1017750 1017750  
BREM 1018140 1018140  
BREM 1018320 1018320  
BREM 1018320 1018320  
BREM 1018500 1018500  
BREM 1018630 1018630  
BREM 1018630 1018630  
BREM 1018760 1018760  
BREM 1019150 1019150  



 
Branch/Link 

Channel 
Ch (m) Ch (m) Figure Comment 

BREM 1019580 1019580  
BREM 1020000 1020000 New_Brem_1

020000 
Hydraulic connection redefined from 1020450 to 
1020000 

  1020000 New_Brem_1
020000 

refer figure for 1020450 

BREM 1020300   Hydraulic connection redefined from 1020300 to 
1020450 

BREM 1020300   refer figure for 1020450 
BREM 1020440   
BREM 1020440   
BREM 1020450 1020450  

  1020450  
BREM 1020500   
BREM 1020500   

  1020600  Hydraulic connection redefined from 1020450 to 
1020600 

  1020600  
 

   
New_Brem_1020000          New_Brem_1020000 

 



 
 
 

Branch/Link 
Channel 

Ch (m) Ch (m) Figure Comment 

BREM 1020920 1020920 
BREM 1021460 1021460 
BREM 1022300 1022300 
BREM 1022950 1022950 
BREM 1023490 1023490 
BREM 1023510 1023510 
BREM 1023870 1023870 
BREM 1024220 1024220 
BREM 1024520 1024520 
BREM 1024750 1024750 
BREM 1025300 1025300 
BREM 1025670 1025670 
BREM 1025920 1025920 
BREM 1026150 1026150 
BREM 1026560 1026560 
BREM 1027100 1027100 
BREM 1027640 1027640 
BREM 1027840 1027840 
BREM 1028190 1028190 
BREM 1028190 1028190 
BREM 1028490 1028490 



 
Branch/Link 

Channel 
Ch (m) Ch (m) Figure Comment 

BUND 10000 10000  
BUND 10307.5 10307.5  
BUND 10615 10615  
BUND 11107.5 11107.5  
BUND 11600 11600  
BUND 11968.33 11968.33  
BUND 12336.67 12336.67  
BUND 12705 12705  
BUND 13165 13165  
BUND 13552.5 13552.5  
BUND 13940 13940  
BUND 14217.5 14217.5  
BUND 14495 14495  
BUND 14775 14775  
BUND 15055 15055  
BUND 15377.5 15377.5  
BUND 15700 15700  
BUND 16047.5 16047.5  
BUND 16395 16395  
BUND 16647.5 16647.5  
BUND 16900 16900  
BUND 17215 17215  
BUND 17530 17530  
BUND 17885 17885  
BUND 18307.5 18307.5  
BUND 18730 18730  
BUND 18750 18750  
BUND 19015 19015  
BUND 19280 19280  
BUND 19540 19540  
BUND 19800 19800  
BUND 20120 20120  
BUND 20440 20440  
BUND 20905 20905  
BUND 21370 21370  
BUND 21727.5   Grid pt redefined 
BUND  21745  
BUND 22085  New_Bund_

22120 
Hydraulic Connection redefined from 22085 to 
22120 

BUND 22085  Old_Bund_2
8085 

BUND 22120 22120  
BUND  22120  



 

    
New_Bund_22120          Old_Bund_28085 

 
Branch/Link 
Channel 

Ch (m) Ch (m) Figure Comment

BUND 22452.5 22452.5
BUND 22785 22785
BUND 23150 23150
BUND 23515 23515
BUND 23822.5 23822.5
BUND 24130 24130
BUND 24445 24445
BUND 24760 24760
BUND 25075 25075
BUND 25327.5 25327.5
BUND 25580 25580
BUND 25600 25600
BUND 26070 26070
BUND 26540 26540
BUND 26780 26780
BUND 27280 27280
BUND 27380 27380
BUND 27400 27400
BUND 27655 27655
BUND 27675 27675
Branch/Link 

Channel 
Ch (m) Ch (m) Figure Comment 

BUND 28010 28010



BUND 28200 New_Bund_
28350 

Hydraulic connection redefined from 28200 to 
28350 

BUND 28200 Old_Bund_2
8200 

  28350 Hydraulic Connection redefined from 28010 to 
28350 

  28350
BUND 28440 Cross Section Removed 
BUND 28460 Cross Section Removed 
BUND 28480 28480
BUND 28530 28530
BUND 28540 Cross Section Removed & Hydraulic Connection 

redefined to 29240 
BUND 28560 Hydraulic Connection redefined from 28560 to 

29240 
BUND 28560 

  28885 Additional Grid Pt introduced 
BUND 28900 
BUND 29240 29240

  29240
 
 

   
New_Bund_28350         Old_Bund_28200 



 
Branch/Link 
Channel 

Ch (m) Ch (m) Comment

BUND 29550 29550 
BUND 29910 29910 
BUND 30215 30215 
BUND 30520 30520 
BUND 30940 30940 
BUND 31360 31360 
BUND 31630 31630 
BUND 31980 31980 
BUND 32000 32000 
BUND 32150 32150 
BUND 32350 32350 
BUND 32370 32370 
BUND 32675 32675 
BUND 32980 32980 
BUND 33320 33320 
BUND 33660 33660 
BUND 33950  Hydraulic Connection redefined from 33950 to 

34000 
BUND 33950  
BUND 34000 34000 

  34000 
 

   
    New_Bund_34000            Old_Bund_33950 



 
Branch/Link 
Channel 

Ch (m) Ch (m) Figure Comment 

BUND 34260 34260  
BUND 34305 34305  
BUND 34345 34345  
BUND 34395 34395  
BUND 34760 34760  
BUND 35050 35050  
BUND 35100 35100  
BUND 35120 35120  
BUND 35520 35520  
BUND 35540 35540  
BUND 35730 35730  
BUND 36005 36005  
BUND 36025 36025  
BUND 36297.5 36297.5  
BUND 36570 36570  
BUND 36840 36840  
BUND 37110 37110  
BUND 37460   Grid Pt relocated 

  37510  
BUND 37810  New_Bund_

37910 
Hydraulic Connection redefined from 37810 to 
37910 

BUND 37810  Old_Bund_3
7810 

BUND 37910 37910  
  37910  

 

   
New_Bund_37910           Old_Bund_37810 



 
 

Branch/Link 
Channel 

Ch (m) Ch (m) Figure Comment

BUND 38280 38280  
BUND 38722.5 38722.5  
BUND 39165 39165  
BUND 39546.67 39546.67  
BUND 39928.33 39928.33  
BUND 40310 40310  
BUND 40670 40670  
BUND 41030 41030  

 
 

Branch/Lin
k Channel Ch (m) Ch (m) Figure Comment 
DEEB 10000 10000   
DEEB 10315 10315   
DEEB 10588.5 10588.5   
DEEB 10862 10862   
DEEB 11141 11141   
DEEB 11453 11453   
DEEB 11837 11837   
DEEB 12111 12111   
DEEB 12377 12377   
DEEB 12643 12643   
DEEB 12927 12927   
DEEB 12947 12947   
DEEB 13165 13165   
DEEB 13295 13295   
DEEB 13587 13587   
DEEB 13888 13888   
DEEB 13922 13922   
DEEB 14201 14201   
DEEB 14486 14486   
DEEB 14771 14771   
DEEB 14979 14979   
DEEB 15159 15159   
DEEB 15336 15336   

DEEB 15682 15682 
New_Deeb
_15682 

Hydraulic Connection redefined from 15692 to 
15682 

   15682 
Old_Deeb_
15692  

DEEB 15692     
DEEB 15692      
DEEB 15904 15904    
DEEB 16035 16035    
DEEB 16035 16035    
DEEB 16120 16120    

DEEB 16198     
Hydraulic connection redefined from 16198 to 
16215 

DEEB 16198     
DEEB 16215 16215    
    16215    



 

   
New_Deeb_15682            Old_Deeb_15692 

 
Branch/Lin
k Channel Ch (m) Ch (m) Figure Comment 
DEEB 16303 16303   
DEEB 16340 16340   
DEEB 16609 16609   

DEEB 16635 16635 
New_Deeb
_16635 

Hydraulic connection redefined from 16643 to 
16635 

   16635 
Old_Deeb_
16643  

DEEB 16643     
DEEB 16643      
DEEB 16854 16854    
DEEB 16960 16960    
DEEB 16960 16960    

DEEB 17064 17064   
Hydraulic Connection redefined from 17077 to 
17064 

DEEB 17077 17064    
DEEB 17077      



 

   
New_Deeb_16635            Old_Deeb_16643 

 
Branch/Lin
k Channel Ch (m) Ch (m) Comment 
DEEB 17080 17080  
DEEB 17317 17317  
DEEB 17609 17609  

DEEB 17629   
Hydraulic connection redefined from 17629 to 
17697 

DEEB 17629   
DEEB 17697 17697  
    17697  
DEEB 17717 17717  
DEEB 17902 17902  
DEEB 17927 17927  
DEEB 18337 18337  
DEEB 18357 18357  
DEEB 18478 18478  
DEEB 18502 18502  

DEEB 18593   
Hydraulic connection redefined from 18593to 
18670 

DEEB 18593   
DEEB 18670 18670  
    18670  



   
New_Deeb_17697           Old_Deeb_17629 

 
Branch/Li
nk 
Channel Ch (m) Ch (m) Figure Comment 
DEEB 18795 18795   
DEEB 18936 18936   
DEEB 19112 19112   
DEEB 19132 19132   

DEEB 19157   
New_Deeb
_19247 

Hydraulic connection redefined from 19157 to 
19247 

DEEB 19157  
Old_Deeb_
19157  

DEEB 19247 19247 19247  
    19247    
DEEB 19401 19401   
DEEB 19537 19537   
DEEB 19607 19607   
DEEB 19702 19702   
DEEB 19827 19827   
Branch/Lin Ch (m) Ch (m) Figure Comment 



k Channel 
DEEB 19847 19847   
DEEB 19912 19912   

DEEB 20012    
End of Branch relocated to last Cross section at 
19912 

 
 

   
New_Deeb_19247             Old_Deeb_19157 

 
 



 
Branch/Lin
k Channel Ch (m) Ch (m) \Figure Comment 
GOOD 10000 10000   
GOOD 10275 10275   
GOOD 10475 10475   
GOOD 10705 10705   
GOOD 10925 10925   
GOOD 11335 11335   
GOOD 11625 11625   
GOOD 11945 11945   
GOOD 12020 12020   
GOOD 12044 12044   
GOOD 12155 12155   
GOOD 12425 12425   
GOOD 12680 12680   
GOOD 12935 12935   
GOOD 13275 13275   
GOOD 13475 13475   
GOOD 13675 13675   
GOOD 14155 14155   
GOOD 14195 14195   
GOOD 14265 14265   
GOOD 14375 14375   
GOOD 14555 14555   
GOOD 14575 14575   
GOOD 14615 14615   
GOOD 14635 14635   
GOOD 14735 14735   
GOOD 14895 14895   
GOOD 14905 14905   
GOOD 14920 14920   
GOOD 14930 14930   
GOOD 14975 14975   
GOOD 15350 15350   
GOOD 15845 15845   
GOOD 16175 16175   
GOOD 16355 16355   
GOOD 16525 16525   
GOOD 16725 16725   

 
 



 
 
 
 

Branch/Lin
k Channel Ch (m) Ch (m) Figure Comment 
IRON 10000 10000   
IRON 10274 10274   
IRON 10563 10563   
IRON 10725 10725   
IRON 11001 11001   

IRON 11374   
New_Iron_11
422 

Hydraulic Connection redefined from 11374 to 
11422 

IRON 11374  
Old_Iron_113
74  

IRON 11422 11422    
    11422    

 
 

   
New_Iron_11422           Old_Iron_11374 



 

Branch/Lin
k Channel Ch (m) Ch (m) Figure Comment 
IRON 11765 11765   
IRON 11794 11794   
IRON 12052 12052   
IRON 12335 12335   
IRON 12618 12618   
IRON 12658 12658   
IRON 12962.5 12962.5   
IRON 13267 13267   
IRON 13766 13766   
IRON 14107 14107   
IRON 14456 14456   
IRON 14805 14805   
IRON 15139 15139   
IRON 15407 15407   
IRON 15700 15700   
IRON 15887 15887   
IRON 16198.5 16198.5   
IRON 16510 16510   
IRON 16827 16827   
IRON 17093 17093   
IRON 17336 17336   
IRON 17628 17628   
IRON 17884 17884   
IRON 18031 18031   
IRON 18156 18156   
IRON 18263 18263   
IRON 18363 18363   
IRON 18384 18384   
IRON 18584 18584   

 



 
Branch/Li

nk 
Channel Ch (m) Ch (m) Figure Comment 

MIHI 10000 10000   
MIHI 10192 10192   
MIHI 10513 10513   
MIHI 10711 10711   
MIHI 10747 10747   
MIHI 10887 10887   

MIHI 11030   
New_MIHI_1103
6 

Hydraulic connection redefined from 11030 
to 11036 

MIHI 11030  Old_MIHI_11030  
   11036    
    11036    

 
 

   
New_MIHI_11036           Old_MIHI_11030 



 
Branch/Lin
k Channel Ch (m) Ch (m) Figure Comment 

MIHI 11117 11117   
MIHI 11277 11277   
MIHI 11310 11310   
MIHI 11468 11468   
MIHI 11708 11708   
MIHI 11968 11968   

    12094 
New_Brem_1009
6775 

Hydraulic connection redefined from 12135 
to 12094 

   12094 
Old_Brem_10095
85  

MIHI 12135     
MIHI 12135      

 
 

   
New_Brem_10096775       Old_Brem_1009585 



 
Branch/Li

nk 
Channel Ch (m) Ch (m) Figure Comment 

MIHI 12230 12230   
MIHI 12485 12485   
MIHI 12630 12630   
MIHI 12764 12764   
MIHI 12921 12921   
MIHI 13121 13121   

 
 
 

Branch/Li
nk 
Channel Ch (m) Ch (m) Figure Comment 
MIHI_BR1 1292 1292   
MIHI_BR1 1352 1352   
MIHI_BR1 1412 1412   
MIHI_BR1 1471 1471   
MIHI_BR1 1827 1827   
MIHI_BR1 2072 2072   
MIHI_BR1 2346 2346   
MIHI_BR1 2563 2563   
MIHI_BR1 2597 2597   
MIHI_BR1 2700 2700   

 



 
Branch/Li
nk 
Channel Ch (m) Ch (m) Figure Comment 
MIHI_BR1 1292 1292   
MIHI_BR1 1352 1352   
MIHI_BR1 1412 1412   
MIHI_BR1 1471 1471   
MIHI_BR1 1827 1827   
MIHI_BR1 2072 2072   
MIHI_BR1 2346 2346   
MIHI_BR1 2563 2563   
MIHI_BR1 2597 2597   
MIHI_BR1 2700 2700   

 



 
 

Branch/Li
nk 
Channel Ch (m) Ch (m) Figure Comment 
PURGA 100000 100000   

PURGA 100432 100432 
New_WAR_1044
44 

Hydraulic Connection redefined from 
100773 to 100432 

   100432 
Old_WAR_10428
7  

   100772.5    
PURGA 100773     
PURGA 100773      
PURGA 101113 101113    

PURGA 101479     
Hydraulic connection redefined from 
101479 to 101546 

PURGA 101479     
   101546    
    101546    
PURGA 101845 101845   
PURGA 102174 102174   
PURGA 102174 102174   
PURGA 102502 102502   
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APPENDIX C 

Roughness Conditions Applied in Previous Studies. 



SKM 
Lower 

Ipswich 
Rivers 
Model 

1974 Event
(Ref-1)

SKM 
Lower 

Ipswich 
Rivers 
Model 
1989 

Event 
(Ref-1)

Wivenhoe 
Alliance 
Model 
(Ref-4)

KBR 
Adjustments 

to SKM Lower 
Ipswich Model

(Ref-3)

KBR 
Upper 

Bremer 
River 
Model 
(Ref-2)

BNE 964170 0.085 0.080 0.085 - -
BNE 966610 0.085 0.080 0.085 - -
BNE 967410 0.085 0.080 0.085 - -
BNE 969790 0.085 0.080 0.085 - -
BNE 971160 0.085 0.080 0.085 - -
BNE 972260 0.085 0.080 0.085 - -
BNE 972600 0.085 0.080 0.085 - -
BNE 973260 0.030 0.025 0.03 - -
BNE 974580 0.030 0.025 0.03 - -
BNE 976020 0.130 0.125 0.03 - -
BNE 976750 0.130 0.125 0.13 - -
BNE 976750 0.130 0.125 0.13 - -
BNE 978280 0.130 0.125 0.13 - -
BNE 979507 0.130 0.125 0.13 - -
BNE 979513 0.130 0.125 0.13 - -
BNE 979530 0.082 0.077 0.082 - -
BNE 980330 0.082 0.077 0.082 - -
BNE 981660 0.082 0.077 0.082 - -
BNE 981960 0.082 0.077 0.082 - -
BNE 982460 0.082 0.077 0.082 - -
BNE 984160 0.082 0.077 0.082 - -
BNE 985260 0.082 0.077 0.082 - -
BNE 986480 0.082 0.077 0.082 - -
BNE 987960 0.120 0.115 0.12 - -
BNE 988160 0.120 0.115 0.12 - -
BNE 988360 0.120 0.115 0.12 - -
BNE 989700 0.085 0.080 0.085 - -
BNE 990700 0.085 0.080 0.085 - -
BNE 990760 0.090 0.085 0.09 - -
BNE 991710 0.090 0.085 0.09 - -
BNE 992420 0.090 0.085 0.09 - -
BNE 992450 0.090 0.085 0.09 - -
BNE 992470 0.090 0.085 0.09 - -
BNE 992670 0.085 0.080 0.085 - -
BNE 993760 0.090 0.085 0.09 - -
BNE 994760 0.090 0.085 0.09 - -
BNE 995690 0.090 0.085 0.09 - -
BNE 996980 0.090 0.085 0.09 - -
BNE 998460 0.080 0.075 0.08 - -
BNE 999160 0.090 0.085 0.09 - -
BNE 1000000 0.080 0.065 0.08 - -
BNE 1000285 0.080 0.065 0.08 - -
BNE 1000775 0.080 0.065 0.08 - -
BNE 1001315 0.070 0.065 0.07 - -
BNE 1001865 0.070 0.065 0.07 - -
BNE 1002350 0.065 0.065 0.065 - -
BNE 1002785 0.065 0.065 0.065 - -
BNE 1003275 0.075 0.065 0.075 - -
BNE 1003775 0.075 0.065 0.075 - -
BNE 1004300 0.065 0.065 0.065 - -
BNE 1004810 0.065 0.065 0.065 - -
BNE 1005325 0.065 0.055 0.065 - -
BNE 1005870 0.065 0.035 0.065 - -
BNE 1006300 0.070 0.035 0.074 - -
BNE 1006910 0.070 0.035 0.074 - -
BNE 1007410 0.050 0.035 0.053 - -
BNE 1007920 0.065 0.035 0.068 - -
BNE 1008445 0.055 0.035 0.058 - -
BNE 1008925 0.040 0.035 0.042 - -
BNE 1009400 0.040 0.035 0.042 - -
BNE 1009820 0.040 0.035 0.042 - -
BNE 1010490 0.040 0.035 0.042 - -
BNE 1010725 0.040 0.035 0.042 - -
BNE 1010980 0.040 0.035 0.042 - -
BNE 1011510 0.040 0.035 0.042 - -
BNE 1011980 0.055 0.035 0.058 - -
BNE 1012475 0.053 0.035 0.056 - -
BNE 1012935 0.058 0.035 0.061 - -
BNE 1013445 0.063 0.035 0.066 - -
BNE 1013920 0.065 0.035 0.068 - -
BNE 1014110 0.065 0.035 0.068 - -
BNE 1014610 0.065 0.035 0.068 - -
BNE 1015090 0.065 0.035 0.068 - -
BNE 1015560 0.065 0.040 0.068 - -
BNE 1016140 0.065 0.040 0.068 - -
BNE 1016640 0.065 0.040 0.068 - -
BNE 1017130 0.068 0.040 0.071 - -
BNE 1017610 0.068 0.040 0.071 - -
BNE 1017920 0.068 0.040 0.071 - -
BNE 1018200 0.073 0.040 0.077 - -
BNE 1018725 0.073 0.040 0.077 - -
BNE 1019095 0.073 0.040 0.077 - -
BNE 1019490 0.073 0.040 0.077 - -
BNE 1019865 0.073 0.040 0.077 - -
BNE 1020115 0.073 0.040 0.077 - -
BNE 1020525 0.073 0.040 0.077 - -
BNE 1020830 0.073 0.040 0.077 - -
BNE 1021095 0.073 0.040 0.077 - -
BNE 1021539 0.068 0.040 0.071 - -
BNE 1021715 0.068 0.040 0.071 - -
BNE 1021895 0.068 0.040 0.071 - -
BNE 1022105 0.068 0.040 0.071 - -
BNE 1022575 0.043 0.040 0.045 - -
BNE 1023040 0.043 0.040 0.045 - -
BNE 1023570 0.043 0.040 0.045 - -
BNE 1024080 0.043 0.040 0.045 - -
BNE 1024563 0.053 0.040 0.056 - -
BNE 1025070 0.053 0.040 0.056 - -
BNE 1025360 0.053 0.040 0.056 - -
BNE 1025590 0.053 0.040 0.056 - -
BNE 1026170 0.053 0.040 0.056 - -
BNE 1026680 0.053 0.040 0.056 - -
BNE 1026900 0.053 0.040 0.056 - -
BNE 1027160 0.053 0.040 0.056 - -
BNE 1027680 0.028 0.040 0.029 - -
BNE 1028180 0.028 0.040 0.029 - -
BNE 1028680 0.028 0.040 0.029 - -
BNE 1028760 0.033 0.040 0.035 - -
BNE 1029200 0.033 0.040 0.035 - -
BNE 1029680 0.028 0.040 0.029 - -

Roughness Mannings 'n

Branch Chainage



SKM 
Lower 

Ipswich 
Rivers 
Model 

1974 Event
(Ref-1)

SKM 
Lower 

Ipswich 
Rivers 
Model 
1989 

Event 
(Ref-1)

Wivenhoe 
Alliance 
Model 
(Ref-4)

KBR 
Adjustments 

to SKM Lower 
Ipswich Model

(Ref-3)

KBR 
Upper 

Bremer 
River 
Model 
(Ref-2)

Roughness Mannings 'n

Branch Chainage
BNE 1030220 0.028 0.040 0.029 - -
BNE 1030870 0.028 0.040 0.029 - -
BNE 1031260 0.048 0.045 0.05 - -
BNE 1031700 0.073 0.045 0.077 - -
BNE 1031995 0.073 0.045 0.077 - -
BNE 1032230 0.063 0.045 0.066 - -
BNE 1032585 0.073 0.045 0.077 - -
BNE 1033080 0.053 0.045 0.056 - -
BNE 1033370 0.053 0.045 0.056 - -
BNE 1033900 0.048 0.045 0.05 - -
BNE 1034370 0.048 0.045 0.05 - -
BNE 1034414 0.063 0.045 0.066 - -
BNE 1034890 0.058 0.045 0.061 - -
BNE 1035900 0.063 0.045 0.066 - -
BNE 1036460 0.063 0.045 0.066 - -
BNE 1036770 0.063 0.045 0.066 - -
BNE 1036915 0.063 0.045 0.066 - -
BNE 1037090 0.063 0.045 0.066 - -
BNE 1037175 0.053 0.045 0.056 - -
BNE 1037285 0.053 0.045 0.056 - -
BNE 1037625 0.053 0.045 0.056 - -
BNE 1038085 0.028 0.045 0.029 - -
BNE 1038600 0.028 0.040 0.029 - -
BNE 1039100 0.028 0.040 0.029 - -
BNE 1039565 0.028 0.040 0.029 - -
BNE 1040090 0.028 0.040 0.029 - -
BNE 1040490 0.028 0.040 0.029 - -
BNE 1041010 0.058 0.045 0.061 - -
BNE 1041230 0.058 0.045 0.061 - -
BNE 1041460 0.058 0.055 0.061 - -
BNE 1041700 0.058 0.055 0.061 - -
BNE 1041960 0.058 0.055 0.061 - -
BNE 1042235 0.058 0.055 0.061 - -
BNE 1042515 0.058 0.055 0.061 - -
BNE 1042910 0.058 0.055 0.061 - -
BNE 1043725 0.058 0.055 0.061 - -
BNE 1044060 0.068 0.055 0.071 - -
BNE 1044340 0.068 0.055 0.071 - -
BNE 1044605 0.068 0.055 0.071 - -
BNE 1044860 0.068 0.055 0.071 - -
BNE 1045400 0.068 0.055 0.071 - -
BNE 1045885 0.068 0.055 0.071 - -
BNE 1046180 0.068 0.045 0.071 - -
BNE 1046340 0.068 0.045 0.071 - -
BNE 1046580 0.068 0.045 0.071 - -
BNE 1046900 0.068 0.045 0.071 - -
BNE 1047350 0.068 0.045 0.071 - -
BNE 1047915 0.048 0.045 0.05 - -
BNE 1048375 0.048 0.045 0.05 - -
BNE 1048890 0.048 0.045 0.05 - -
BNE 1049120 0.048 0.045 0.05 - -
BNE 1049370 0.048 0.045 0.05 - -
BNE 1049590 0.043 0.035 0.045 - -
BNE 1049870 0.043 0.028 0.045 - -
BNE 1050430 0.028 0.028 0.029 - -
BNE 1050860 0.028 0.028 0.029 - -
BNE 1051360 0.028 0.028 0.029 - -
BNE 1051895 0.028 0.030 0.029 - -
BNE 1052310 0.028 0.025 0.029 - -
BNE 1052390 0.028 0.025 0.029 - -
BNE 1052595 0.028 0.025 0.029 - -
BNE 1052640 0.043 0.025 0.045 - -
BNE 1052865 0.048 0.025 0.05 - -
BNE 1053320 0.058 0.025 0.061 - -
BNE 1053385 0.058 0.025 0.061 - -
BNE 1053900 0.058 0.040 0.061 - -
BNE 1054490 0.058 0.040 0.061 - -
BNE 1054640 0.058 0.040 0.061 - -
BNE 1054680 0.058 0.040 0.061 - -
BNE 1054760 0.048 0.040 0.05 - -
BNE 1054970 0.033 0.035 0.035 - -
BNE 1055280 0.033 0.035 0.035 - -
BNE 1055420 0.033 0.035 0.035 - -
BNE 1055960 0.033 0.035 0.035 - -
BNE 1056400 0.033 0.035 0.035 - -
BNE 1056695 0.048 0.040 0.05 - -
BNE 1056865 0.038 0.005 0.04 - -
BNE 1056950 0.038 0.005 0.04 - -
BNE 1057090 0.038 0.045 0.04 - -
BNE 1057530 0.038 0.045 0.04 - -
BNE 1058040 0.038 0.045 0.04 - -
BNE 1058230 0.038 0.045 0.04 - -
BNE 1058530 0.038 0.045 0.04 - -
BNE 1058735 0.048 0.045 0.05 - -
BNE 1059035 0.048 0.045 0.05 - -
BNE 1059540 0.048 0.045 0.05 - -
BNE 1059990 0.048 0.040 0.05 - -
BNE 1060535 0.043 0.030 0.045 - -
BNE 1060845 0.033 0.030 0.035 - -
BNE 1061015 0.033 0.030 0.035 - -
BNE 1061530 0.033 0.031 0.035 - -
BNE 1062020 0.033 0.031 0.035 - -
BNE 1062535 0.033 0.031 0.035 - -
BNE 1062940 0.033 0.031 0.035 - -
BNE 1063310 0.048 0.040 0.05 - -
BNE 1063645 0.029 0.040 0.03 - -
BNE 1064000 0.029 0.023 0.03 - -
BNE 1064490 0.029 0.023 0.03 - -
BNE 1065010 0.029 0.023 0.03 - -
BNE 1065503 0.029 0.023 0.03 - -
BNE 1065990 0.029 0.023 0.03 - -
BNE 1066505 0.029 0.023 0.03 - -
BNE 1067020 0.029 0.023 0.03 - -
BNE 1067485 0.029 0.023 0.03 - -
BNE 1067965 0.029 0.023 0.03 - -
BNE 1068660 0.029 0.024 0.03 - -
BNE 1069045 0.029 0.024 0.03 - -
BNE 1069535 0.029 0.024 0.03 - -
BNE 1070025 0.029 0.024 0.03 - -
BNE 1070530 0.029 0.024 0.03 - -
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BNE 1071040 0.029 0.024 0.03 - -
BNE 1071520 0.029 0.024 0.03 - -
BNE 1072015 0.029 0.024 0.03 - -
BNE 1072515 0.029 0.024 0.03 - -
BNE 1072995 0.029 0.024 0.03 - -
BNE 1073485 0.029 0.024 0.03 - -
BNE 1074000 0.029 0.024 0.03 - -
BNE 1074460 0.029 0.024 0.03 - -
BNE 1074985 0.029 0.024 0.03 - -
BNE 1075480 0.029 0.024 0.03 - -
BNE 1076000 0.029 0.024 0.03 - -
BNE 1076495 0.029 0.024 0.03 - -
BNE 1077010 0.029 0.024 0.03 - -
BNE 1077510 0.029 0.024 0.03 - -
BNE 1078040 0.029 0.024 0.03 - -
BNE 1078525 0.029 0.024 0.03 - -
BNE 1078660 0.029 0.024 0.03 - -
BREAKFAST 599400 0.06 0.07 0.06 - -
BREAKFAST 600000 0.06 0.07 0.06 - -
BREM 1000000 0.13 0.07 0.13 0.08 -
BREM 1000700 0.13 0.07 0.13 0.08 -
BREM 1001120 0.13 0.07 0.13 0.08 -
BREM 1001700 0.14 0.07 0.14 0.08 -
BREM 1002300 0.14 0.07 0.14 0.08 -
BREM 1002700 0.14 0.07 0.14 0.08 -
BREM 1003200 0.12 0.07 0.12 0.08 -
BREM 1003700 0.12 0.07 0.12 0.08 -
BREM 1004150 0.12 0.07 0.12 0.08 -
BREM 1004590 0.12 0.07 0.12 0.08 -
BREM 1004610 0.1 0.07 0.1 0.08 -
BREM 1004700 0.1 0.07 0.1 0.08 -
BREM 1005140 0.1 0.07 0.1 0.08 -
BREM 1005520 0.1 0.07 0.1 0.08 -
BREM 1005740 0.1 0.07 0.1 0.08 -
BREM 1006090 0.1 0.07 0.1 0.08 -
BREM 1006250 0.1 0.07 0.1 0.08 -
BREM 1006490 0.085 0.07 0.085 0.08 -
BREM 1006510 0.085 0.07 0.085 0.08 -
BREM 1006780 0.085 0.07 0.085 0.08 -
BREM 1007440 0.085 0.07 0.085 0.08 -
BREM 1007700 0.11 0.07 0.11 0.08 -
BREM 1008000 0.11 0.07 0.11 0.08 -
BREM 1008390 0.11 0.07 0.11 0.08 -
BREM 1008410 0.11 0.07 0.11 0.08 -
BREM 1008420 0.11 0.07 0.11 0.08 -
BREM 1008660 0.11 0.07 0.11 0.08 -
BREM 1009210 0.13 0.07 0.13 0.08 -
BREM 1009675 0.13 0.07 0.13 0.08 -
BREM 1010020 0.13 0.07 0.13 0.08 -
BREM 1010280 0.11 0.07 0.11 0.08 -
BREM 1010700 0.11 0.07 0.11 0.08 -
BREM 1010890 0.11 0.07 0.11 0.08 -
BREM 1011320 0.11 0.07 0.11 0.08 -
BREM 1011700 0.11 0.07 0.11 0.08 -
BREM 1011790 0.11 0.07 0.11 0.08 -
BREM 1011810 0.11 0.07 0.11 0.08 -
BREM 1012050 0.05 0.04 0.05 - -
BREM 1012070 0.05 0.04 0.05 - -
BREM 1012200 0.05 0.04 0.05 - -
BREM 1012870 0.05 0.04 0.05 - -
BREM 1013380 0.05 0.04 0.05 - -
BREM 1013700 0.05 0.04 0.05 - -
BREM 1014220 0.05 0.04 0.05 - -
BREM 1014640 0.05 0.04 0.05 - -
BREM 1015180 0.05 0.04 0.05 - -
BREM 1015445 0.05 0.04 0.05 - -
BREM 1015445 0.05 0.04 0.05 - -
BREM 1015710 0.05 0.04 0.05 - -
BREM 1016110 0.05 0.04 0.05 - -
BREM 1016110 0.05 0.04 0.05 - -
BREM 1016510 0.05 0.04 0.05 - -
BREM 1017080 0.05 0.04 0.05 - -
BREM 1017750 0.05 0.04 0.05 - -
BREM 1018140 0.05 0.04 0.05 - -
BREM 1018320 0.05 0.04 0.05 - -
BREM 1018320 0.05 0.04 0.05 - -
BREM 1018500 0.05 0.04 0.05 - -
BREM 1018630 0.05 0.04 0.05 - -
BREM 1018630 0.05 0.04 0.05 - -
BREM 1018760 0.05 0.04 0.05 - -
BREM 1019150 0.05 0.04 0.05 - -
BREM 1019580 0.05 0.04 0.05 - -
BREM 1020000 0.09 0.055 0.09 0.08 -
BREM 1020300 0.09 0.055 0.09 0.08 -
BREM 1020300 0.09 0.055 0.09 0.08 -
BREM 1020450 0.09 0.055 0.09 0.08 -
BREM 1020920 0.09 0.055 0.09 0.08 -
BREM 1021460 0.09 0.055 0.09 0.08 -
BREM 1022300 0.09 0.055 0.09 0.08 -
BREM 1022950 0.09 0.055 0.09 0.08 -
BREM 1023490 0.09 0.055 0.09 0.08 -
BREM 1023510 0.09 0.055 0.09 0.08 -
BREM 1023870 0.09 0.055 0.09 0.08 -
BREM 1024220 0.09 0.055 0.09 0.08 -
BREM 1024520 0.09 0.055 0.09 0.08 -
BREM 1024750 0.09 0.055 0.09 0.08 -
BREM 1025300 0.09 0.055 0.09 0.08 -
BREM 1025670 0.09 0.055 0.09 0.08 -
BREM 1025920 0.09 0.055 0.09 0.08 -
BREM 1026150 0.09 0.055 0.09 0.08 -
BREM 1026560 0.09 0.055 0.09 0.08 -
BREM 1027100 0.09 0.055 0.09 0.08 -
BREM 1027640 0.09 0.055 0.09 0.08 -
BREM 1027840 0.09 0.055 0.09 0.08 -
BREM 1028190 0.09 0.055 0.09 0.08 -
BREM 1028190 0.09 0.055 0.09 0.08 -
BREM 1028490 0.09 0.055 0.09 0.08 -
BREMBRISLINK1 0 0.06 0.07 0.06 - -
BREMBRISLINK1 150 0.06 0.07 0.06 - -
Bremer 0 - - - - 0.045
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Bremer 30791 - - - - 0.045
Bremer-BoonahNew 9869 - - - - 0.045
Bremer-BoonahNew 29213 - - - - 0.045
BREMLINKBRANCH1 0 0.06 0.055 0.06 - -
BREMLINKBRANCH1 10 0.06 0.055 0.06 - -
BREMLINKBRANCH2 0 0.06 0.055 0.06 - -
BREMLINKBRANCH2 50 0.06 0.055 0.06 - -
BULIMBA 599400 0.06 0.06 0.06 - -
BULIMBA 600000 0.06 0.06 0.06 - -
BUND 10000 0.08 0.05 0.08 - -
BUND 10307 0.08 0.05 0.08 - -
BUND 10615 0.08 0.05 0.08 - -
BUND 11108 0.08 0.05 0.08 - -
BUND 11600 0.08 0.05 0.08 - -
BUND 11968 0.08 0.05 0.08 - -
BUND 12337 0.08 0.05 0.08 - -
BUND 12705 0.08 0.05 0.08 - -
BUND 13165 0.08 0.05 0.08 - -
BUND 13553 0.08 0.05 0.08 - -
BUND 13940 0.08 0.05 0.08 - -
BUND 14217 0.08 0.05 0.08 - -
BUND 14495 0.08 0.05 0.08 - -
BUND 14775 0.08 0.05 0.08 - -
BUND 15055 0.08 0.05 0.08 - -
BUND 15378 0.08 0.05 0.08 - -
BUND 15700 0.08 0.05 0.08 - -
BUND 16047 0.08 0.05 0.08 - -
BUND 16395 0.08 0.05 0.08 - -
BUND 16648 0.08 0.05 0.08 - -
BUND 16900 0.08 0.05 0.08 - -
BUND 17215 0.08 0.05 0.08 - -
BUND 17530 0.08 0.05 0.08 - -
BUND 17885 0.08 0.05 0.08 - -
BUND 18308 0.08 0.05 0.08 - -
BUND 18730 0.08 0.05 0.08 - -
BUND 18750 0.08 0.05 0.08 - -
BUND 19015 0.08 0.05 0.08 - -
BUND 19280 0.08 0.05 0.08 - -
BUND 19540 0.08 0.05 0.08 - -
BUND 19800 0.08 0.05 0.08 - -
BUND 20120 0.08 0.05 0.08 - -
BUND 20440 0.08 0.05 0.08 - -
BUND 20905 0.08 0.05 0.08 - -
BUND 21370 0.08 0.05 0.08 - -
BUND 21727 0.08 0.05 0.08 - -
BUND 22085 0.08 0.05 0.08 - -
BUND 22085 0.08 0.05 0.08 - -
BUND 22120 0.08 0.05 0.08 - -
BUND 22453 0.08 0.05 0.08 - -
BUND 22785 0.08 0.05 0.08 - -
BUND 23150 0.08 0.05 0.08 - -
BUND 23515 0.08 0.05 0.08 - -
BUND 23823 0.08 0.05 0.08 - -
BUND 24130 0.08 0.05 0.08 - -
BUND 24445 0.08 0.05 0.08 - -
BUND 24760 0.08 0.05 0.08 - -
BUND 25075 0.08 0.05 0.08 - -
BUND 25328 0.08 0.05 0.08 - -
BUND 25580 0.08 0.05 0.08 - -
BUND 25600 0.08 0.05 0.08 - -
BUND 26070 0.08 0.05 0.08 - -
BUND 26540 0.08 0.05 0.08 - -
BUND 26780 0.08 0.05 0.08 - -
BUND 27280 0.08 0.05 0.08 - -
BUND 27380 0.08 0.05 0.08 - -
BUND 27400 0.08 0.05 0.08 - -
BUND 27655 0.08 0.05 0.08 - -
BUND 27675 0.08 0.05 0.08 - -
BUND 28010 0.08 0.05 0.08 - -
BUND 28200 0.08 0.05 0.08 - -
BUND 28200 0.08 0.05 0.08 - -
BUND 28440 0.08 0.05 0.08 - -
BUND 28460 0.08 0.05 0.08 - -
BUND 28480 0.08 0.05 0.08 - -
BUND 28540 0.08 0.05 0.08 - -
BUND 28560 0.08 0.05 0.08 - -
BUND 28900 0.08 0.05 0.08 - -
BUND 29240 0.06 0.05 0.06 - -
BUND 29550 0.06 0.05 0.06 - -
BUND 29910 0.06 0.05 0.06 - -
BUND 30215 0.06 0.045 0.06 - -
BUND 30520 0.06 0.045 0.06 - -
BUND 30940 0.06 0.045 0.06 - -
BUND 31360 0.06 0.045 0.06 - -
BUND 31630 0.06 0.045 0.06 - -
BUND 31980 0.06 0.045 0.06 - -
BUND 32000 0.06 0.045 0.06 - -
BUND 32150 0.06 0.045 0.06 - -
BUND 32350 0.06 0.045 0.06 - -
BUND 32370 0.06 0.045 0.06 - -
BUND 32675 0.06 0.045 0.06 - -
BUND 32980 0.06 0.045 0.06 - -
BUND 33320 0.06 0.045 0.06 - -
BUND 33660 0.06 0.045 0.06 - -
BUND 33950 0.06 0.045 0.06 - -
BUND 33950 0.06 0.045 0.06 - -
BUND 34000 0.04 0.045 0.04 - -
BUND 34260 0.04 0.045 0.04 - -
BUND 34305 0.04 0.045 0.04 - -
BUND 34345 0.04 0.045 0.04 - -
BUND 34395 0.04 0.045 0.04 - -
BUND 34760 0.04 0.045 0.04 - -
BUND 35050 0.04 0.045 0.04 - -
BUND 35100 0.04 0.045 0.04 - -
BUND 35120 0.04 0.045 0.04 - -
BUND 35520 0.04 0.045 0.04 - -
BUND 35540 0.04 0.045 0.04 - -
BUND 35730 0.04 0.045 0.04 - -
BUND 36005 0.04 0.045 0.04 - -
BUND 36025 0.04 0.045 0.04 - -
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BUND 36297 0.04 0.045 0.04 - -
BUND 36570 0.04 0.045 0.04 - -
BUND 36840 0.04 0.045 0.04 - -
BUND 37110 0.04 0.045 0.04 - -
BUND 37460 0.04 0.045 0.04 - -
BUND 37810 0.04 0.045 0.04 - -
BUND 37810 0.04 0.045 0.04 - -
BUND 37910 0.04 0.045 0.04 - -
BUND 38280 0.04 0.045 0.04 - -
BUND 38722 0.04 0.045 0.04 - -
BUND 39165 0.04 0.045 0.04 - -
BUND 39547 0.04 0.045 0.04 - -
BUND 39928 0.04 0.045 0.04 - -
BUND 40310 0.04 0.045 0.04 - -
BUND 40670 0.04 0.045 0.04 - -
BUND 41030 0.04 0.045 0.04 - -
BUND# 0 0.06 0.06 0.06 - -
BUND# 90 0.06 0.06 0.06 - -
DEEB 10000 0.05 0.05 0.05 - -
DEEB 10315 0.05 0.05 0.05 - -
DEEB 10572 0.05 0.05 0.05 - -
DEEB 10862 0.05 0.05 0.05 - -
DEEB 11080 0.05 0.05 0.05 - -
DEEB 11141 0.05 0.05 0.05 - -
DEEB 11453 0.05 0.05 0.05 - -
DEEB 11837 0.05 0.05 0.05 - -
DEEB 12080 0.05 0.05 0.05 - -
DEEB 12111 0.05 0.05 0.05 - -
DEEB 12407 0.05 0.05 0.05 - -
DEEB 12643 0.05 0.05 0.05 - -
DEEB 12887 0.05 0.05 0.05 - -
DEEB 12971 0.05 0.05 0.05 - -
DEEB 13165 0.05 0.05 0.05 - -
DEEB 13295 0.05 0.05 0.05 - -
DEEB 13587 0.05 0.05 0.05 - -
DEEB 13881 0.05 0.05 0.05 - -
DEEB 13929 0.05 0.05 0.05 - -
DEEB 14201 0.05 0.05 0.05 - -
DEEB 14446 0.05 0.05 0.05 - -
DEEB 14771 0.05 0.05 0.05 - -
DEEB 14979 0.05 0.05 0.05 - -
DEEB 15159 0.05 0.05 0.05 - -
DEEB 15336 0.05 0.05 0.05 - -
DEEB 15682 0.05 0.05 0.05 - -
DEEB 15904 0.05 0.05 0.05 - -
DEEB 16215 0.05 0.05 0.05 - -
DEEB 16303 0.05 0.05 0.05 - -
DEEB 16340 0.05 0.05 0.05 - -
DEEB 16609 0.05 0.05 0.05 - -
DEEB 16635 0.05 0.05 0.05 - -
DEEB 16854 0.05 0.05 0.05 - -
DEEB 17064 0.05 0.05 0.05 - -
DEEB 17157 0.05 0.05 0.05 - -
DEEB 17317 0.05 0.05 0.05 - -
DEEB 17609 0.05 0.05 0.05 - -
DEEB 17880 0.05 0.05 0.05 - -
DEEB 18252 0.05 0.05 0.05 - -
DEEB 18493 0.05 0.05 0.05 - -
DEEB 18670 0.05 0.05 0.05 - -
DEEB 18795 0.05 0.05 0.05 - -
DEEB 18936 0.05 0.05 0.05 - -
DEEB 19087 0.05 0.05 0.05 - -
DEEB 19247 0.05 0.05 0.05 - -
DEEB 19401 0.05 0.05 0.05 - -
DEEB 19537 0.05 0.05 0.05 - -
DEEB 19607 0.05 0.05 0.05 - -
DEEB 19702 0.05 0.05 0.05 - -
DEEB 19912 0.05 0.05 0.05 - -
Frank_West_Weir1 0 - - - - 0.045
Frank_West_Weir1 20 - - - - 0.045
Frank_West_Weir2 0 - - - - 0.045
Frank_West_Weir2 20 - - - - 0.045
Franklinvale 0 - - - - 0.045
Franklinvale 20087 - - - - 0.045
GOOD 10000 0.06 0.06 0.06 - -
GOOD 10092 0.06 0.06 0.06 - -
GOOD 10183 0.06 0.06 0.06 - -
GOOD 10275 0.06 0.06 0.06 - -
GOOD 10375 0.06 0.06 0.06 - -
GOOD 10475 0.06 0.06 0.06 - -
GOOD 10552 0.06 0.06 0.06 - -
GOOD 10628 0.06 0.06 0.06 - -
GOOD 10705 0.06 0.06 0.06 - -
GOOD 10778 0.06 0.06 0.06 - -
GOOD 10852 0.06 0.06 0.06 - -
GOOD 10925 0.06 0.06 0.06 - -
GOOD 11007 0.06 0.06 0.06 - -
GOOD 11089 0.06 0.06 0.06 - -
GOOD 11171 0.06 0.06 0.06 - -
GOOD 11253 0.06 0.06 0.06 - -
GOOD 11335 0.06 0.06 0.06 - -
GOOD 11432 0.06 0.06 0.06 - -
GOOD 11528 0.06 0.06 0.06 - -
GOOD 11625 0.06 0.06 0.06 - -
GOOD 11705 0.06 0.06 0.06 - -
GOOD 11785 0.06 0.06 0.06 - -
GOOD 11865 0.06 0.06 0.06 - -
GOOD 11945 0.06 0.06 0.06 - -
GOOD 12020 0.06 0.06 0.06 - -
GOOD 12044 0.06 0.06 0.06 - -
GOOD 12100 0.06 0.06 0.06 - -
GOOD 12155 0.06 0.06 0.06 - -
GOOD 12245 0.06 0.06 0.06 - -
GOOD 12335 0.06 0.06 0.06 - -
GOOD 12425 0.06 0.06 0.06 - -
GOOD 12510 0.06 0.06 0.06 - -
GOOD 12595 0.06 0.06 0.06 - -
GOOD 12680 0.06 0.06 0.06 - -
GOOD 12765 0.06 0.06 0.06 - -
GOOD 12850 0.06 0.06 0.06 - -
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GOOD 12935 0.06 0.06 0.06 - -
GOOD 13020 0.06 0.06 0.06 - -
GOOD 13105 0.06 0.06 0.06 - -
GOOD 13190 0.06 0.06 0.06 - -
GOOD 13275 0.06 0.06 0.06 - -
GOOD 13375 0.06 0.06 0.06 - -
GOOD 13475 0.06 0.06 0.06 - -
GOOD 13575 0.06 0.06 0.06 - -
GOOD 13675 0.06 0.06 0.06 - -
GOOD 13771 0.06 0.06 0.06 - -
GOOD 13867 0.06 0.06 0.06 - -
GOOD 13963 0.06 0.06 0.06 - -
GOOD 14059 0.06 0.06 0.06 - -
GOOD 14155 0.06 0.06 0.06 - -
GOOD 14195 0.06 0.06 0.06 - -
GOOD 14265 0.06 0.06 0.06 - -
GOOD 14320 0.06 0.06 0.06 - -
GOOD 14375 0.06 0.06 0.06 - -
GOOD 14465 0.06 0.06 0.06 - -
GOOD 14555 0.06 0.06 0.06 - -
GOOD 14575 0.06 0.06 0.06 - -
GOOD 14615 0.06 0.06 0.06 - -
GOOD 14635 0.06 0.06 0.06 - -
GOOD 14735 0.06 0.06 0.06 - -
GOOD 14815 0.06 0.06 0.06 - -
GOOD 14895 0.06 0.06 0.06 - -
GOOD 14905 0.06 0.06 0.06 - -
GOOD 14920 0.06 0.06 0.06 - -
GOOD 14930 0.06 0.06 0.06 - -
GOOD 14975 0.06 0.06 0.06 - -
GOOD 15069 0.06 0.06 0.06 - -
GOOD 15163 0.06 0.06 0.06 - -
GOOD 15256 0.06 0.06 0.06 - -
GOOD 15350 0.06 0.06 0.06 - -
GOOD 15449 0.06 0.06 0.06 - -
GOOD 15548 0.06 0.06 0.06 - -
GOOD 15647 0.06 0.06 0.06 - -
GOOD 15746 0.06 0.06 0.06 - -
GOOD 15845 0.06 0.06 0.06 - -
GOOD 15928 0.06 0.06 0.06 - -
GOOD 16010 0.06 0.06 0.06 - -
GOOD 16093 0.06 0.06 0.06 - -
GOOD 16175 0.06 0.06 0.06 - -
GOOD 16265 0.06 0.06 0.06 - -
GOOD 16355 0.06 0.06 0.06 - -
GOOD 16440 0.06 0.06 0.06 - -
GOOD 16525 0.06 0.06 0.06 - -
GOOD 16625 0.06 0.06 0.06 - -
GOOD 16725 0.06 0.06 0.06 - -
GOODNALINK1 0 0.06 0.06 0.06 - -
GOODNALINK1 1000 0.06 0.06 0.06 - -
GOODNALINK2 0 0.06 0.06 0.06 - -
GOODNALINK2 1070 0.06 0.06 0.06 - -
HWAY LEFT 0 0.06 0.06 0.06 - -
HWAY LEFT 170 0.06 0.06 0.06 - -
HWAY LEFT 200 0.06 0.06 0.06 - -
HWAY LEFT 200 0.06 0.06 0.06 - -
HWAY LEFT 290 0.06 0.06 0.06 - -
HWAY LEFT 310 0.06 0.06 0.06 - -
HWAY LEFT 330 0.06 0.06 0.06 - -
HWAY LEFT 390 0.06 0.06 0.06 - -
IRON 10000 0.05 0.05 0.05 - -
IRON 10274 0.05 0.05 0.05 - -
IRON 10563 0.05 0.05 0.05 - -
IRON 10729 0.05 0.05 0.05 - -
IRON 10775 0.05 0.05 0.05 - -
IRON 11001 0.05 0.05 0.05 - -
IRON 11374 0.05 0.05 0.05 - -
IRON 11422 0.05 0.05 0.05 - -
IRON 11765 0.05 0.05 0.05 - -
IRON 11794 0.05 0.05 0.05 - -
IRON 12052 0.05 0.05 0.05 - -
IRON 12305 0.05 0.05 0.05 - -
IRON 12558 0.05 0.05 0.05 - -
IRON 12718 0.05 0.05 0.05 - -
IRON 12923 0.05 0.05 0.05 - -
IRON 13267 0.05 0.05 0.05 - -
IRON 13766 0.05 0.05 0.05 - -
IRON 14107 0.05 0.05 0.05 - -
IRON 14456 0.05 0.05 0.05 - -
IRON 14805 0.05 0.05 0.05 - -
IRON 15139 0.05 0.05 0.05 - -
IRON 15407 0.05 0.05 0.05 - -
IRON 15700 0.05 0.05 0.05 - -
IRON 15887 0.05 0.05 0.05 - -
IRON 16199 0.05 0.05 0.05 - -
IRON 16510 0.05 0.05 0.05 - -
IRON 16827 0.05 0.05 0.05 - -
IRON 17093 0.05 0.05 0.05 - -
IRON 17336 0.05 0.05 0.05 - -
IRON 17628 0.05 0.05 0.05 - -
IRON 17884 0.05 0.05 0.05 - -
IRON 18031 0.05 0.05 0.05 - -
IRON 18156 0.05 0.05 0.05 - -
IRON 18263 0.05 0.05 0.05 - -
IRON 18363 0.05 0.05 0.05 - -
IRON 18384 0.05 0.05 0.05 - -
IRON 18584 0.05 0.05 0.05 - -
LOW BRANCH1 0 0.06 0.06 0.06 - -
LOW BRANCH1 150 0.06 0.06 0.06 - -
LOW BRANCH1 480 0.06 0.06 0.06 - -
LOW BRANCH2 0 0.06 0.06 0.06 - -
LOW BRANCH2 240 0.06 0.06 0.06 - -
LOW BRANCH2 740 0.06 0.06 0.06 - -
MIHI 11310 0.05 0.05 0.05 - -
MIHI 11468 0.05 0.05 0.05 - -
MIHI 11708 0.05 0.05 0.05 - -
MIHI 11968 0.05 0.05 0.05 - -
MIHI 12230 0.05 0.05 0.05 - -
MIHI 12485 0.05 0.05 0.05 - -
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MIHI 12630 0.05 0.05 0.05 - -
MIHI 12764 0.05 0.05 0.05 - -
MIHI 12921 0.05 0.05 0.05 - -
MIHI 13121 0.05 0.05 0.05 - -
OXLEY 599400 0.06 0.06 0.06 - -
OXLEY 600000 0.06 0.06 0.06 - -
Purga 0 - - - - 0.045
Purga 22344 - - - - 0.045
Purga_2 42 - - - - 0.045
Purga_2 4652 - - - - 0.045
RailBridge1 0 - - - - 0.045
RailBridge1 20 - - - - 0.045
RailBridge2 0 - - - - 0.045
RailBridge2 20 - - - - 0.045
RailBridge3 0 - - - - 0.045
RailBridge3 20 - - - - 0.045
RailBridge4 0 - - - - 0.045
RailBridge4 20 - - - - 0.045
RailBridge5 0 - - - - 0.045
RailBridge5 20 - - - - 0.045
RailBridge6 0 - - - - 0.045
RailBridge6 20 - - - - 0.045
RailBridge7 0 - - - - 0.045
RailBridge7 20 - - - - 0.045
RailBridge8 0 - - - - 0.045
RailBridge8 20 - - - - 0.045
RailBridge9 0 - - - - 0.045
RailBridge9 20 - - - - 0.045
RailNorth 869 - - - - 0.045
RailNorth 5082 - - - - 0.045
RailNorth 6909 - - - - 0.045
RailNorth 16228 - - - - 0.045
RailSouth 869 - - - - 0.045
RailSouth 4558 - - - - 0.045
RailSouth 6909 - - - - 0.045
RailSouth 16228 - - - - 0.045
RailWeir1 0 - - - - 0.045
RailWeir1 20 - - - - 0.045
RailWeir2 0 - - - - 0.045
RailWeir2 20 - - - - 0.045
RailWeir3 0 - - - - 0.045
RailWeir3 20 - - - - 0.045
RailWeir4 0 - - - - 0.045
RailWeir4 20 - - - - 0.045
RailWeir5 0 - - - - 0.045
RailWeir5 20 - - - - 0.045
RailWeir6 0 - - - - 0.045
RailWeir6 20 - - - - 0.045
REEDY 1000 0.05 0.05 0.05 - -
REEDY 1271 0.05 0.05 0.05 - -
SAND 10000 0.06 0.06 0.06 - -
SAND 10080 0.06 0.06 0.06 - -
SAND 10160 0.06 0.06 0.06 - -
SAND 10240 0.06 0.06 0.06 - -
SAND 10320 0.06 0.06 0.06 - -
SAND 10420 0.06 0.06 0.06 - -
SAND 10520 0.06 0.06 0.06 - -
SAND 10620 0.06 0.06 0.06 - -
SAND 10720 0.06 0.06 0.06 - -
SAND 10820 0.06 0.06 0.06 - -
SAND 10920 0.06 0.06 0.06 - -
SAND 10980 0.06 0.06 0.06 - -
SAND 11040 0.06 0.06 0.06 - -
SAND 11062 0.06 0.06 0.06 - -
SAND 11151 0.06 0.06 0.06 - -
SAND 11240 0.06 0.06 0.06 - -
SAND 11333 0.06 0.06 0.06 - -
SAND 11425 0.06 0.06 0.06 - -
SAND 11518 0.06 0.06 0.06 - -
SAND 11540 0.06 0.06 0.06 - -
SAND 11613 0.06 0.06 0.06 - -
SAND 11687 0.06 0.06 0.06 - -
SAND 11760 0.06 0.06 0.06 - -
SAND 11839 0.06 0.06 0.06 - -
SAND 11919 0.06 0.06 0.06 - -
SAND 11998 0.06 0.06 0.06 - -
SAND 12020 0.06 0.06 0.06 - -
SAND 12120 0.06 0.06 0.06 - -
SAND 12200 0.06 0.06 0.06 - -
SAND 12280 0.06 0.06 0.06 - -
SAND 12360 0.06 0.06 0.06 - -
SAND 12440 0.06 0.06 0.06 - -
SAND 12523 0.06 0.06 0.06 - -
SAND 12607 0.06 0.06 0.06 - -
SAND 12690 0.06 0.06 0.06 - -
SAND 12773 0.06 0.06 0.06 - -
SAND 12855 0.06 0.06 0.06 - -
SAND 12938 0.06 0.06 0.06 - -
SAND 13020 0.06 0.06 0.06 - -
SAND 13120 0.06 0.06 0.06 - -
SAND 13220 0.06 0.06 0.06 - -
SAND 13320 0.06 0.06 0.06 - -
SAND 13420 0.06 0.06 0.06 - -
SAND 13520 0.06 0.06 0.06 - -
SAND 13620 0.06 0.06 0.06 - -
SAND 13720 0.06 0.06 0.06 - -
SAND 13820 0.06 0.06 0.06 - -
SAND 13920 0.06 0.06 0.06 - -
SAND 14020 0.06 0.06 0.06 - -
SAND 14120 0.06 0.06 0.06 - -
SAND 14220 0.06 0.06 0.06 - -
SAND 14320 0.06 0.06 0.06 - -
SAND 14420 0.06 0.06 0.06 - -
SAND 14520 0.06 0.06 0.06 - -
SAND 14620 0.06 0.06 0.06 - -
SAND 14700 0.06 0.06 0.06 - -
SAND 14740 0.06 0.06 0.06 - -
SAND 14820 0.06 0.06 0.06 - -
SAND 14920 0.06 0.06 0.06 - -
SAND 15019 0.06 0.06 0.06 - -
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SAND 15119 0.06 0.06 0.06 - -
SAND 15218 0.06 0.06 0.06 - -
SAND 15318 0.06 0.06 0.06 - -
SAND 15417 0.06 0.06 0.06 - -
SAND 15517 0.06 0.06 0.06 - -
SAND 15616 0.06 0.06 0.06 - -
SAND 15716 0.06 0.06 0.06 - -
SAND 15816 0.06 0.06 0.06 - -
SAND 15915 0.06 0.06 0.06 - -
SAND 16015 0.06 0.06 0.06 - -
SAND 16114 0.06 0.06 0.06 - -
SAND 16214 0.06 0.06 0.06 - -
SAND 16313 0.06 0.06 0.06 - -
SAND 16413 0.06 0.06 0.06 - -
SAND 16512 0.06 0.06 0.06 - -
SAND 16612 0.06 0.06 0.06 - -
SAND 16712 0.06 0.06 0.06 - -
SAND 16811 0.06 0.06 0.06 - -
SAND 16911 0.06 0.06 0.06 - -
SAND 17010 0.06 0.06 0.06 - -
SAND 17110 0.06 0.06 0.06 - -
SAND 17209 0.06 0.06 0.06 - -
SAND 17309 0.06 0.06 0.06 - -
SAND 17408 0.06 0.06 0.06 - -
SAND 17508 0.06 0.06 0.06 - -
SAND 17608 0.06 0.06 0.06 - -
SAND 17707 0.06 0.06 0.06 - -
SAND 17807 0.06 0.06 0.06 - -
SAND 17906 0.06 0.06 0.06 - -
SAND 18006 0.06 0.06 0.06 - -
SAND 18105 0.06 0.06 0.06 - -
SAND 18205 0.06 0.06 0.06 - -
SAND 18304 0.06 0.06 0.06 - -
SAND 18404 0.06 0.06 0.06 - -
SAND 18504 0.06 0.06 0.06 - -
SAND 18603 0.06 0.06 0.06 - -
SAND 18703 0.06 0.06 0.06 - -
SAND 18802 0.06 0.06 0.06 - -
SAND 18902 0.06 0.06 0.06 - -
SAND 19001 0.06 0.06 0.06 - -
SAND 19101 0.06 0.06 0.06 - -
SAND 19200 0.06 0.06 0.06 - -
SAND 19300 0.06 0.06 0.06 - -
SCH 10000 0.05 0.05 0.05 - -
SCH 10384 0.05 0.05 0.05 - -
SCH 10756 0.05 0.05 0.05 - -
SCH 10847 0.05 0.05 0.05 - -
SCH 11101 0.05 0.05 0.05 - -
SCH 11354 0.05 0.05 0.05 - -
SCH 11382 0.05 0.05 0.05 - -
SCH 11789 0.05 0.05 0.05 - -
SCH 11950 0.05 0.05 0.05 - -
SCH 12167 0.05 0.05 0.05 - -
SCH 12435 0.05 0.05 0.05 - -
SCH 12462 0.05 0.05 0.05 - -
SCH 12805 0.05 0.05 0.05 - -
SCH 13018 0.05 0.05 0.05 - -
SCH 13209 0.05 0.05 0.05 - -
SCH 13598 0.05 0.05 0.05 - -
SIX 10920 0.06 0.06 0.06 - -
SIX 11007 0.06 0.06 0.06 - -
SIX 11094 0.06 0.06 0.06 - -
SIX 11181 0.06 0.06 0.06 - -
SIX 11268 0.06 0.06 0.06 - -
SIX 11355 0.06 0.06 0.06 - -
SIX 11427 0.06 0.06 0.06 - -
SIX 11498 0.06 0.06 0.06 - -
SIX 11570 0.06 0.06 0.06 - -
SIX 11670 0.06 0.06 0.06 - -
SIX 11770 0.06 0.06 0.06 - -
SIX 11800 0.06 0.06 0.06 - -
SIX 11870 0.06 0.06 0.06 - -
SIX 11940 0.06 0.06 0.06 - -
SIX 12010 0.06 0.06 0.06 - -
SIX 12102 0.06 0.06 0.06 - -
SIX 12194 0.06 0.06 0.06 - -
SIX 12286 0.06 0.06 0.06 - -
SIX 12378 0.06 0.06 0.06 - -
SIX 12470 0.06 0.06 0.06 - -
SIX 12570 0.06 0.06 0.06 - -
SIX 12670 0.06 0.06 0.06 - -
SIX 12770 0.06 0.06 0.06 - -
SIX 12870 0.06 0.06 0.06 - -
SIX 12970 0.06 0.06 0.06 - -
SIX 13063 0.06 0.06 0.06 - -
SIX 13156 0.06 0.06 0.06 - -
SIX 13249 0.06 0.06 0.06 - -
SIX 13341 0.06 0.06 0.06 - -
SIX 13434 0.06 0.06 0.06 - -
SIX 13527 0.06 0.06 0.06 - -
SIX 13620 0.06 0.06 0.06 - -
SIX 13705 0.06 0.06 0.06 - -
SIX 13790 0.06 0.06 0.06 - -
SIX 13875 0.06 0.06 0.06 - -
SIX 13960 0.06 0.06 0.06 - -
SIX 14045 0.06 0.06 0.06 - -
SIX 14130 0.06 0.06 0.06 - -
SIX 14215 0.06 0.06 0.06 - -
SIX 14300 0.06 0.06 0.06 - -
SIX 14385 0.06 0.06 0.06 - -
SIX 14470 0.06 0.06 0.06 - -
SIX 14553 0.06 0.06 0.06 - -
SIX 14635 0.06 0.06 0.06 - -
SIX 14717 0.06 0.06 0.06 - -
SIX 14800 0.06 0.06 0.06 - -
SIX 14893 0.06 0.06 0.06 - -
SIX 14985 0.06 0.06 0.06 - -
SIX 15078 0.06 0.06 0.06 - -
SIX 15170 0.06 0.06 0.06 - -
SIX 15270 0.06 0.06 0.06 - -
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SIX 15370 0.06 0.06 0.06 - -
SIX 15470 0.06 0.06 0.06 - -
SIX 15570 0.06 0.06 0.06 - -
SIX 15655 0.06 0.06 0.06 - -
SIX 15740 0.06 0.06 0.06 - -
SIX 15825 0.06 0.06 0.06 - -
SIX 15910 0.06 0.06 0.06 - -
SIX 16000 0.06 0.06 0.06 - -
SIX 16090 0.06 0.06 0.06 - -
SIX 16180 0.06 0.06 0.06 - -
SIX 16270 0.06 0.06 0.06 - -
SIX 16370 0.06 0.06 0.06 - -
SIX 16470 0.06 0.06 0.06 - -
SIX 16553 0.06 0.06 0.06 - -
SIX 16637 0.06 0.06 0.06 - -
SIX 16720 0.06 0.06 0.06 - -
SIX 16804 0.06 0.06 0.06 - -
SIX 16888 0.06 0.06 0.06 - -
SIX 16972 0.06 0.06 0.06 - -
SIX 17056 0.06 0.06 0.06 - -
SIX 17140 0.06 0.06 0.06 - -
SIX 17205 0.06 0.06 0.06 - -
SIX 17270 0.06 0.06 0.06 - -
SIX 17357 0.06 0.06 0.06 - -
SIX 17443 0.06 0.06 0.06 - -
SIX 17530 0.06 0.06 0.06 - -
SIX 17630 0.06 0.06 0.06 - -
SIX 17730 0.06 0.06 0.06 - -
SIX 17830 0.06 0.06 0.06 - -
SIX 17930 0.06 0.06 0.06 - -
SIX 18015 0.06 0.06 0.06 - -
SIX 18100 0.06 0.06 0.06 - -
SIX 18185 0.06 0.06 0.06 - -
SIX 18270 0.06 0.06 0.06 - -
SIX 18360 0.06 0.06 0.06 - -
SIX 18450 0.06 0.06 0.06 - -
SIX 18540 0.06 0.06 0.06 - -
SIX 18630 0.06 0.06 0.06 - -
SIX 18720 0.06 0.06 0.06 - -
SIX 18803 0.06 0.06 0.06 - -
SIX 18887 0.06 0.06 0.06 - -
SIX 18970 0.06 0.06 0.06 - -
SIX 19070 0.06 0.06 0.06 - -
SIX 19170 0.06 0.06 0.06 - -
SIX 19270 0.06 0.06 0.06 - -
SIX 19370 0.06 0.06 0.06 - -
SIX 19463 0.06 0.06 0.06 - -
SIX 19557 0.06 0.06 0.06 - -
SIX 19650 0.06 0.06 0.06 - -
SIX 19720 0.06 0.06 0.06 - -
SIX 19790 0.06 0.06 0.06 - -
SIX 19870 0.06 0.06 0.06 - -
SIX 19935 0.06 0.06 0.06 - -
SIX 20000 0.06 0.06 0.06 - -
SIX 20070 0.06 0.06 0.06 - -
SIX 20140 0.06 0.06 0.06 - -
SIX 20160 0.06 0.06 0.06 - -
SIX 20235 0.06 0.06 0.06 - -
SMALL 1000 0.05 0.05 0.05 - -
SMALL 1228 0.05 0.05 0.05 - -
SMALL 1257 0.05 0.05 0.05 - -
SMALL 1409 0.05 0.05 0.05 - -
SMALL 1670 0.05 0.05 0.05 - -
SMALL 1888 0.05 0.05 0.05 - -
STLUCIALINK1 0 0.06 0.06 0.06 - -
STLUCIALINK1 1050 0.06 0.06 0.06 - -
STLUCIALINK2 0 0.06 0.06 0.06 - -
STLUCIALINK2 1050 0.06 0.06 0.06 - -
STLUCIALINK3 0 0.06 0.06 0.06 - -
STLUCIALINK3 850 0.06 0.06 0.06 - -
UP BRANCH1 0 0.06 0.06 0.06 - -
UP BRANCH1 475 0.06 0.06 0.06 - -
UP BRANCH1 950 0.06 0.06 0.06 - -
UP BRANCH1 1400 0.06 0.06 0.06 - -
UP BRANCH1 1850 0.06 0.06 0.06 - -
UP BRANCH1 2290 0.06 0.06 0.06 - -
WarPurWeir1 0 - - - - 0.045
WarPurWeir1 20 - - - - 0.045
WarPurWeir2 0 - - - - 0.045
WarPurWeir2 20 - - - - 0.045
WarPurWeir3 0 - - - - 0.045
WarPurWeir3 20 - - - - 0.045
Warrill 0 - - - - 0.045
Warrill 33860 - - - - 0.045
Warrill-Boonah 0 - - - - 0.045
Warrill-Boonah 30815 - - - - 0.045
WestBrem1 0 - - - - 0.045
WestBrem1 20 - - - - 0.045
WestBrem2 0 - - - - 0.045
WestBrem2 20 - - - - 0.045
WestBrem3 0 - - - - 0.045
WestBrem3 20 - - - - 0.045
Western 0 - - - - 0.045
Western 869 - - - - 0.045
Western 5082 - - - - 0.045
Western 6909 - - - - 0.045
WOOG 10000 0.06 0.065 0.06 - -
WOOG 10090 0.06 0.065 0.06 - -
WOOG 10180 0.06 0.065 0.06 - -
WOOG 10270 0.06 0.065 0.06 - -
WOOG 10360 0.06 0.065 0.06 - -
WOOG 10450 0.06 0.065 0.06 - -
WOOG 10546 0.06 0.065 0.06 - -
WOOG 10642 0.06 0.065 0.06 - -
WOOG 10738 0.06 0.065 0.06 - -
WOOG 10834 0.06 0.065 0.06 - -
WOOG 10930 0.06 0.065 0.06 - -
WOOG 11003 0.06 0.065 0.06 - -
WOOG 11077 0.06 0.065 0.06 - -
WOOG 11150 0.06 0.065 0.06 - -



SKM 
Lower 

Ipswich 
Rivers 
Model 

1974 Event
(Ref-1)

SKM 
Lower 

Ipswich 
Rivers 
Model 
1989 

Event 
(Ref-1)

Wivenhoe 
Alliance 
Model 
(Ref-4)

KBR 
Adjustments 

to SKM Lower 
Ipswich Model

(Ref-3)

KBR 
Upper 

Bremer 
River 
Model 
(Ref-2)

Roughness Mannings 'n

Branch Chainage
WOOG 11245 0.06 0.065 0.06 - -
WOOG 11340 0.06 0.065 0.06 - -
WOOG 11435 0.06 0.065 0.06 - -
WOOG 11530 0.06 0.065 0.06 - -
WOOG 11630 0.06 0.065 0.06 - -
WOOG 11730 0.06 0.065 0.06 - -
WOOG 11830 0.06 0.065 0.06 - -
WOOG 11930 0.06 0.065 0.06 - -
WOOG 12030 0.06 0.065 0.06 - -
WOOG 12128 0.06 0.065 0.06 - -
WOOG 12227 0.06 0.065 0.06 - -
WOOG 12325 0.06 0.065 0.06 - -
WOOG 12423 0.06 0.065 0.06 - -
WOOG 12522 0.06 0.065 0.06 - -
WOOG 12620 0.06 0.065 0.06 - -
WOOG 12698 0.06 0.065 0.06 - -
WOOG 12775 0.06 0.065 0.06 - -
WOOG 12852 0.06 0.065 0.06 - -
WOOG 12930 0.06 0.065 0.06 - -
WOOG 13000 0.06 0.065 0.06 - -
WOOG 13070 0.06 0.065 0.06 - -
WOOG 13160 0.06 0.065 0.06 - -
WOOG 13250 0.06 0.065 0.06 - -
WOOG 13350 0.06 0.065 0.06 - -
WOOG 13450 0.06 0.065 0.06 - -
WOOG 13550 0.06 0.065 0.06 - -
WOOG 13633 0.06 0.065 0.06 - -
WOOG 13717 0.06 0.065 0.06 - -
WOOG 13800 0.06 0.065 0.06 - -
WOOG 13900 0.06 0.065 0.06 - -
WOOG 14000 0.06 0.065 0.06 - -
WOOG 14100 0.06 0.065 0.06 - -
WOOG 14188 0.06 0.065 0.06 - -
WOOG 14275 0.06 0.065 0.06 - -
WOOG 14363 0.06 0.065 0.06 - -
WOOG 14450 0.06 0.065 0.06 - -
WOOG 14550 0.06 0.065 0.06 - -
WOOG 14650 0.06 0.065 0.06 - -
WOOG 14750 0.06 0.065 0.06 - -
WOOG 14850 0.06 0.065 0.06 - -
WOOG 14930 0.06 0.065 0.06 - -
WOOG 15010 0.06 0.065 0.06 - -
WOOG 15025 0.06 0.065 0.06 - -
WOOG 15050 0.06 0.065 0.06 - -
WOOG 15140 0.06 0.065 0.06 - -
WOOG 15230 0.06 0.065 0.06 - -
WOOG 15300 0.06 0.065 0.06 - -
WOOG 15385 0.06 0.065 0.06 - -
WOOG 15470 0.06 0.065 0.06 - -
WOOG 15535 0.06 0.065 0.06 - -
WOOG 15600 0.06 0.065 0.06 - -
WOOG 15700 0.06 0.065 0.06 - -
WOOG 15800 0.06 0.065 0.06 - -
WOOG 15880 0.06 0.065 0.06 - -
WOOG 15960 0.06 0.065 0.06 - -
WOOG 15990 0.06 0.065 0.06 - -
WOOG 16058 0.06 0.065 0.06 - -
WOOG 16125 0.06 0.065 0.06 - -
WOOG 16200 0.06 0.065 0.06 - -
WOOG 16275 0.06 0.065 0.06 - -
WOOG 16356 0.06 0.065 0.06 - -
WOOG 16438 0.06 0.065 0.06 - -
WOOG 16519 0.06 0.065 0.06 - -
WOOG 16600 0.06 0.065 0.06 - -
WOOG 16683 0.06 0.06 0.06 - -
WOOG 16767 0.06 0.06 0.06 - -
WOOG 16850 0.06 0.06 0.06 - -
WOOG 16950 0.06 0.06 0.06 - -
WOOG 17050 0.06 0.06 0.06 - -
WOOG 17125 0.06 0.06 0.06 - -
WOOG 17200 0.06 0.06 0.06 - -
WOOG 17275 0.06 0.06 0.06 - -
WOOG 17350 0.06 0.06 0.06 - -
WOOG 17425 0.06 0.06 0.06 - -
WOOG 17500 0.06 0.06 0.06 - -
WOOG 17550 0.06 0.06 0.06 - -
WOOG 17600 0.06 0.06 0.06 - -
WOOG 17615 0.06 0.06 0.06 - -
WOOG 17683 0.06 0.06 0.06 - -
WOOG 17750 0.06 0.06 0.06 - -
WOOG 17850 0.06 0.06 0.06 - -
WOOG 17950 0.06 0.06 0.06 - -
WOOG 17960 0.06 0.06 0.06 - -
WOOG 18057 0.06 0.06 0.06 - -
WOOG 18153 0.06 0.06 0.06 - -
WOOG 18250 0.06 0.06 0.06 - -
WOOG 18333 0.06 0.06 0.06 - -
WOOG 18417 0.06 0.06 0.06 - -
WOOG 18500 0.06 0.06 0.06 - -
WOOG 18583 0.06 0.06 0.06 - -
WOOG 18667 0.06 0.06 0.06 - -
WOOG 18750 0.06 0.06 0.06 - -
WOOG 18825 0.06 0.06 0.06 - -
WOOG 18900 0.06 0.06 0.06 - -
WOOG 18988 0.06 0.06 0.06 - -
WOOG 19075 0.06 0.06 0.06 - -

































































































































































































































































































































































































































































































































































































IC
C

.005.5477



IC
C

.005.5478



IC
C

.005.5479



IC
C

.005.5480



IC
C

.005.5481



IC
C

.005.5482



IC
C

.005.5483



IC
C

.005.5484



IC
C

.005.5485



IC
C

.005.5486



IC
C

.005.5487



IC
C

.005.5488



IC
C

.005.5489



IC
C

.005.5490



IC
C

.005.5491



IC
C

.005.5492



IC
C

.005.5493



IC
C

.005.5494



IC
C

.005.5495



IC
C

.005.5496



IC
C

.005.5497



IC
C

.005.5498



IC
C

.005.5499



IC
C

.005.5500



IC
C

.005.5501



IC
C

.005.5502



IC
C

.005.5503



IC
C

.005.5504



IC
C

.005.5505



IC
C

.005.5506



IC
C

.005.5507



IC
C

.005.5508



IC
C

.005.5509



IC
C

.005.5510



IC
C

.005.5511



IC
C

.005.5512



IC
C

.005.5513



IC
C

.005.5514



IC
C

.005.5515



IC
C

.005.5516



IC
C

.005.5517



IC
C

.005.5518



IC
C

.005.5519



IC
C

.005.5520



IC
C

.005.5521



IC
C

.005.5522



IC
C

.005.5523



IC
C

.005.5524



IC
C

.005.5525



IC
C

.005.5526



IC
C

.005.5869



IC
C

.005.5870



IC
C

.005.5871



IC
C

.005.5872



IC
C

.005.5873



IC
C

.005.5874



IC
C

.005.5875



IC
C

.005.5876



IC
C

.005.5877



IC
C

.005.5878



IC
C

.005.5879



IC
C

.005.5880



IC
C

.005.5881



IC
C

.005.5882



IC
C

.005.5883



IC
C

.005.5884



IC
C

.005.5885



IC
C

.005.5886



IC
C

.005.5887



IC
C

.005.5888



IC
C

.005.5889



IC
C

.005.5890



IC
C

.005.5891



IC
C

.005.5892



IC
C

.005.5893



IC
C

.005.5894



IC
C

.005.5895



IC
C

.005.5896



IC
C

.005.5897



IC
C

.005.5898



IC
C

.005.5899



IC
C

.005.5900



IC
C

.005.5901



IC
C

.005.5902



IC
C

.005.5903



IC
C

.005.5904



IC
C

.005.6356



IC
C

.005.6357



IC
C

.005.6358



IC
C

.005.6359



IC
C

.005.6360



IC
C

.0
05

.6
36

1



IC
C

.005.6362



IC
C

.0
05

.6
36

3



IC
C

.005.6364



IC
C

.005.6365



IC
C

.005.6366



IC
C

.005.6367



IC
C

.005.6368



IC
C

.005.6369



IC
C

.005.6370



IC
C

.005.6371



IC
C

.005.6372



IC
C

.005.6373



IC
C

.005.6374



IC
C

.005.6375



IC
C

.005.6376



IC
C

.005.6377



IC
C

.005.6378



IC
C

.005.6379



IC
C

.005.6380



IC
C

.005.6381



IC
C

.005.6382



IC
C

.005.6383



IC
C

.005.6384



IC
C

.005.6385



IC
C

.005.6386



IC
C

.005.6387



IC
C

.005.6388



IC
C

.005.6389



IC
C

.005.6390



IC
C

.005.6391



IC
C

.0
05

.6
39

2



IC
C

.005.6393



IC
C

.0
05

.6
39

4



IC
C

.005.6395



IC
C

.0
05

.6
39

6



IC
C

.005.6397



IC
C

.0
05

.6
39

8



IC
C

.005.6399



IC
C

.0
05

.6
40

0



IC
C

.005.6401



IC
C

.0
05

.6
40

2



IC
C

.005.6403



IC
C

.0
05

.6
40

4



IC
C

.005.6405



IC
C

.005.5845



IC
C

.005.5846



IC
C

.005.5847



IC
C

.005.5848



IC
C

.005.5849



IC
C

.005.5850



IC
C

.005.5851



IC
C

.005.5852



IC
C

.005.5853



IC
C

.005.5854



IC
C

.005.5855



IC
C

.005.5856



IC
C

.005.5857



IC
C

.005.5858


