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SAMPLE IDENTIFICATION
Laboratory I.D.

   METHOD

Client Reference:

Batch:
Sub Batch:
Date of Issue:
Client:

Date Sampled

     UNIT          LOR   ANALYSIS DESCRIPTION

ES52743
QUALITY CONTROL REPORT0

04/03/2005
FORBES RIGBY PTY LTD

200 201 202

15/12/2004 15/12/2004 15/12/2004

METHOD LCS MS

BLANK

CHECKS AND SPIKES

EA-025 Suspended Solids (SS) mg/L 1     <1    104%    ----

EK-055A Ammonia as N mg/L 0.01   <0.01    100%    101%

EK-059A Nitrite and Nitrate as N mg/L 0.01   <0.01    102%   83.0%

EK-061A Total Kjeldahl Nitrogen as N mg/L 0.1    <0.1   99.0%    100%

EK-067A Total Phosphorus as P mg/L 0.01   <0.01    105%   98.0%

EK-071A Reactive Phosphorus as P - Total mg/L 0.01   <0.01   97.0%   92.0%

EP-020 Oil & Grease mg/L 5     <5    101%    ---- 4

































CERTIFICATE OF ANALYSIS
FORBES RIGBY PTY LTD 1 of 5 Page :Laboratory :Client : ALS Environmental Sydney

Contact :
Address :

Contact :
Address :278 KEIRA STREET WOLLONGONG NSW 

AUSTRALIA 2500

 :MR CHRIS MCEVOY Greg Vogel ES0510140
277-289 Woodpark Road Smithfield NSW 
Australia 2164

Work Order

E-mail : E-mail :chris.mcevoy@forbesrigby.com.au Greg.Vogel@alsenviro.com
Telephone :
Facsimile :

Telephone :
Facsimile :

- Not provided - 61-2-87848555
- Not provided - 61-2-87848500

29 Nov 2005----Quote number :104016-3Project :
- Not provided -Order number :
- Not provided -C-O-C number :
- Not provided -Site : Analysed :

Received :
8
8No. of samples -

7 Dec 2005Date issued :
Date received :

ALSE - Excellence in Analytical Testing

NATA Accredited Laboratory  
825

 
This document is issued in 

accordance with NATA's 
accreditation requirements.

Accredited for compliance with 
ISO/IEC 17025.

This document has been digitally signed by those names that appear on this report and are the authorised signatories. Digital signing has 
been carried out in compliance with procedures specified in 21 CFR Part 11.

Signatory DepartmentPosition

Greg Vogel Inorganics - NATA 10911 (Sydney)Laboratory Manager



FORBES RIGBY PTY LTDClient :
ES0510140

2 of 5 Page Number :

 :Work Order

Comments
This report for the ALSE reference ES0510140 supersedes any previous reports with this reference. Results apply to the samples as submitted. All pages of this report have been checked and 
approved for release.

This report contains the following information:
l Analytical results for samples submitted
When moisture determination has been performed, results are reported on a dry weight basis.  When a reported 'less than' result is higher than the LOR, this may be due to primary sample 

extracts/digestion dilution and/or insuffient sample amount for analysis. Surrogate Recovery Limits are static and based on USEPA SW846 or ALS-QWI/EN38 (in the absence of specified 
USEPA limits).  Where LOR of reported result differ from standard LOR, this may be due to high moisture, reduced sample amount or matrix interference. When date(s) and/or time(s) are 
shown bracketed, these have been assumed by the laboratory for process purposes. Abbreviations: CAS number = Chemical Abstract Services number, LOR = Limit of Reporting. * Indicates 
failed Surrogate Recoveries.   

l Surrogate control limits
The analytical procedures used by ALS Environmental are based on established internationally-recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

procedure are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported 
herein. Reference methods from which ALSE methods are based are provided in parenthesis.



Client : FORBES RIGBY PTY LTD
ES0510140

3 of 5 Page Number :

Work Order :

Analytical Results SW5SW4SW3SW2SW1Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

ES0510140-001 ES0510140-002 ES0510140-003 ES0510140-004 ES0510140-005Analyte CAS number LOR Units

  EK071G: Reactive Phosphorous as P by discrete analyser
<0.010 <0.010 <0.010 <0.010 0.010mg/L0.010Reactive Phosphorus as P

A Campbell Brothers Limited Company



Client : FORBES RIGBY PTY LTD
ES0510140

4 of 5 Page Number :

Work Order :

Analytical Results MCW3MCW2MCW1Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

ES0510140-006 ES0510140-007 ES0510140-008Analyte CAS number LOR Units

  EK071G: Reactive Phosphorous as P by discrete analyser
<0.010 <0.010 <0.010mg/L0.010Reactive Phosphorus as P

A Campbell Brothers Limited Company



Client : FORBES RIGBY PTY LTD
ES0510140

5 of 5 Page Number :

Work Order :

Surrogate Control Limits
l No surrogates present on this report.

A Campbell Brothers Limited Company
Report version : COANA 3.00 



CERTIFICATE OF ANALYSIS
FORBES RIGBY PTY LTD 1 of 5 Page :Laboratory :Client : ALS Environmental Sydney

Contact :
Address :

Contact :
Address :278 KEIRA STREET WOLLONGONG NSW 

AUSTRALIA 2500

 :MR CHRIS MCEVOY Greg Vogel ES0510141
277-289 Woodpark Road Smithfield NSW 
Australia 2164

Work Order

E-mail : E-mail :chris.mcevoy@forbesrigby.com.au Greg.Vogel@alsenviro.com
Telephone :
Facsimile :

Telephone :
Facsimile :

- Not provided - 61-2-87848555
- Not provided - 61-2-87848500

29 Nov 2005----Quote number :104016-3Project :
- Not provided -Order number :
- Not provided -C-O-C number :
- Not provided -Site : Analysed :

Received :
8
8No. of samples -

7 Dec 2005Date issued :
Date received :

ALSE - Excellence in Analytical Testing

NATA Accredited Laboratory  
825

 
This document is issued in 

accordance with NATA's 
accreditation requirements.

Accredited for compliance with 
ISO/IEC 17025.

This document has been digitally signed by those names that appear on this report and are the authorised signatories. Digital signing has 
been carried out in compliance with procedures specified in 21 CFR Part 11.

Signatory DepartmentPosition

Greg Vogel Inorganics - NATA 10911 (Sydney)Laboratory Manager



FORBES RIGBY PTY LTDClient :
ES0510141

2 of 5 Page Number :

 :Work Order

Comments
This report for the ALSE reference ES0510141 supersedes any previous reports with this reference. Results apply to the samples as submitted. All pages of this report have been checked and 
approved for release.

This report contains the following information:
l Analytical results for samples submitted
When moisture determination has been performed, results are reported on a dry weight basis.  When a reported 'less than' result is higher than the LOR, this may be due to primary sample 

extracts/digestion dilution and/or insuffient sample amount for analysis. Surrogate Recovery Limits are static and based on USEPA SW846 or ALS-QWI/EN38 (in the absence of specified 
USEPA limits).  Where LOR of reported result differ from standard LOR, this may be due to high moisture, reduced sample amount or matrix interference. When date(s) and/or time(s) are 
shown bracketed, these have been assumed by the laboratory for process purposes. Abbreviations: CAS number = Chemical Abstract Services number, LOR = Limit of Reporting. * Indicates 
failed Surrogate Recoveries.   

l Surrogate control limits
The analytical procedures used by ALS Environmental are based on established internationally-recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

procedure are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported 
herein. Reference methods from which ALSE methods are based are provided in parenthesis.



Client : FORBES RIGBY PTY LTD
ES0510141

3 of 5 Page Number :

Work Order :

Analytical Results SW5SW4SW3SW2SW1Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

ES0510141-001 ES0510141-002 ES0510141-003 ES0510141-004 ES0510141-005Analyte CAS number LOR Units

  EK055G: Ammonia as N by Discrete Analyser
<0.010 <0.010 <0.010 <0.010 0.0177664-41-7 mg/L0.010Ammonia as N

  EK059G:  NOX as N by Discrete Analyser
<0.010 <0.010 0.020 <0.010 0.010mg/L0.010Nitrite + Nitrate as N

  EK061: Total Kjeldahl Nitrogen (TKN)
1.1 1.1 0.9 0.9 1.8mg/L0.1Total Kjeldahl Nitrogen as N

  EK067G: Total Phosphorous-As P by Discrete Analyser
0.02 0.06 0.04 0.02 0.14mg/L0.01Total Phosphorus as P

A Campbell Brothers Limited Company



Client : FORBES RIGBY PTY LTD
ES0510141

4 of 5 Page Number :

Work Order :

Analytical Results MCW3MCW2MCW1Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

ES0510141-006 ES0510141-007 ES0510141-008Analyte CAS number LOR Units

  EK055G: Ammonia as N by Discrete Analyser
<0.010 <0.010 <0.0107664-41-7 mg/L0.010Ammonia as N

  EK059G:  NOX as N by Discrete Analyser
0.120 0.060 <0.010mg/L0.010Nitrite + Nitrate as N

  EK061: Total Kjeldahl Nitrogen (TKN)
0.8 1.1 0.4mg/L0.1Total Kjeldahl Nitrogen as N

  EK067G: Total Phosphorous-As P by Discrete Analyser
0.06 0.62 0.01mg/L0.01Total Phosphorus as P

A Campbell Brothers Limited Company



Client : FORBES RIGBY PTY LTD
ES0510141

5 of 5 Page Number :

Work Order :

Surrogate Control Limits
l No surrogates present on this report.

A Campbell Brothers Limited Company
Report version : COANA 3.00 



CERTIFICATE OF ANALYSIS
FORBES RIGBY PTY LTD 1 of 5 Page :Laboratory :Client : ALS Environmental Sydney

Contact :
Address :

Contact :
Address :278 KEIRA STREET WOLLONGONG NSW 

AUSTRALIA 2500

 :MR CHRIS MCEVOY Greg Vogel ES0510142
277-289 Woodpark Road Smithfield NSW 
Australia 2164

Work Order

E-mail : E-mail :chris.mcevoy@forbesrigby.com.au Greg.Vogel@alsenviro.com
Telephone :
Facsimile :

Telephone :
Facsimile :

- Not provided - 61-2-87848555
- Not provided - 61-2-87848500

29 Nov 2005----Quote number :104016-3Project :
- Not provided -Order number :
- Not provided -C-O-C number :
- Not provided -Site : Analysed :

Received :
8
8No. of samples -

7 Dec 2005Date issued :
Date received :

ALSE - Excellence in Analytical Testing

NATA Accredited Laboratory  
825

 
This document is issued in 

accordance with NATA's 
accreditation requirements.

Accredited for compliance with 
ISO/IEC 17025.

This document has been digitally signed by those names that appear on this report and are the authorised signatories. Digital signing has 
been carried out in compliance with procedures specified in 21 CFR Part 11.

Signatory DepartmentPosition

Greg Vogel Inorganics - NATA 10911 (Sydney)Laboratory Manager



FORBES RIGBY PTY LTDClient :
ES0510142

2 of 5 Page Number :

 :Work Order

Comments
This report for the ALSE reference ES0510142 supersedes any previous reports with this reference. Results apply to the samples as submitted. All pages of this report have been checked and 
approved for release.

This report contains the following information:
l Analytical results for samples submitted
When moisture determination has been performed, results are reported on a dry weight basis.  When a reported 'less than' result is higher than the LOR, this may be due to primary sample 

extracts/digestion dilution and/or insuffient sample amount for analysis. Surrogate Recovery Limits are static and based on USEPA SW846 or ALS-QWI/EN38 (in the absence of specified 
USEPA limits).  Where LOR of reported result differ from standard LOR, this may be due to high moisture, reduced sample amount or matrix interference. When date(s) and/or time(s) are 
shown bracketed, these have been assumed by the laboratory for process purposes. Abbreviations: CAS number = Chemical Abstract Services number, LOR = Limit of Reporting. * Indicates 
failed Surrogate Recoveries.   

l Surrogate control limits
The analytical procedures used by ALS Environmental are based on established internationally-recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

procedure are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported 
herein. Reference methods from which ALSE methods are based are provided in parenthesis.



Client : FORBES RIGBY PTY LTD
ES0510142

3 of 5 Page Number :

Work Order :

Analytical Results SW5SW4SW3SW2SW1Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

ES0510142-001 ES0510142-002 ES0510142-003 ES0510142-004 ES0510142-005Analyte CAS number LOR Units

  EP020: Oil and Grease (O&G)
10 5 5 7 <5mg/LOil & Grease

A Campbell Brothers Limited Company



Client : FORBES RIGBY PTY LTD
ES0510142

4 of 5 Page Number :

Work Order :

Analytical Results MCW3MCW2MCW1Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

ES0510142-006 ES0510142-007 ES0510142-008Analyte CAS number LOR Units

  EP020: Oil and Grease (O&G)
<5 <5 <5mg/LOil & Grease

A Campbell Brothers Limited Company



Client : FORBES RIGBY PTY LTD
ES0510142

5 of 5 Page Number :

Work Order :

Surrogate Control Limits
l No surrogates present on this report.

A Campbell Brothers Limited Company
Report version : COANA 3.00 



CERTIFICATE OF ANALYSIS
FORBES RIGBY PTY LTD 1 of 5 Page :Laboratory :Client : ALS Environmental Sydney

Contact :
Address :

Contact :
Address :278 KEIRA STREET WOLLONGONG NSW 

AUSTRALIA 2500

 :MR CHRIS MCEVOY Greg Vogel ES0510147
277-289 Woodpark Road Smithfield NSW 
Australia 2164

Work Order

E-mail : E-mail :chris.mcevoy@forbesrigby.com.au Greg.Vogel@alsenviro.com
Telephone :
Facsimile :

Telephone :
Facsimile :

- Not provided - 61-2-87848555
- Not provided - 61-2-87848500

29 Nov 2005----Quote number :104016-3Project :
- Not provided -Order number :
- Not provided -C-O-C number :
- Not provided -Site : Analysed :

Received :
10
10No. of samples -

5 Dec 2005Date issued :
Date received :

ALSE - Excellence in Analytical Testing

NATA Accredited Laboratory  
825

 
This document is issued in 

accordance with NATA's 
accreditation requirements.

Accredited for compliance with 
ISO/IEC 17025.

This document has been digitally signed by those names that appear on this report and are the authorised signatories. Digital signing has 
been carried out in compliance with procedures specified in 21 CFR Part 11.

Signatory DepartmentPosition

Greg Vogel Inorganics - NATA 10911 (Sydney)Laboratory Manager



FORBES RIGBY PTY LTDClient :
ES0510147

2 of 5 Page Number :

 :Work Order

Comments
This report for the ALSE reference ES0510147 supersedes any previous reports with this reference. Results apply to the samples as submitted. All pages of this report have been checked and 
approved for release.

This report contains the following information:
l Analytical results for samples submitted
When moisture determination has been performed, results are reported on a dry weight basis.  When a reported 'less than' result is higher than the LOR, this may be due to primary sample 

extracts/digestion dilution and/or insuffient sample amount for analysis. Surrogate Recovery Limits are static and based on USEPA SW846 or ALS-QWI/EN38 (in the absence of specified 
USEPA limits).  Where LOR of reported result differ from standard LOR, this may be due to high moisture, reduced sample amount or matrix interference. When date(s) and/or time(s) are 
shown bracketed, these have been assumed by the laboratory for process purposes. Abbreviations: CAS number = Chemical Abstract Services number, LOR = Limit of Reporting. * Indicates 
failed Surrogate Recoveries.   

l Surrogate control limits
The analytical procedures used by ALS Environmental are based on established internationally-recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

procedure are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported 
herein. Reference methods from which ALSE methods are based are provided in parenthesis.



Client : FORBES RIGBY PTY LTD
ES0510147

3 of 5 Page Number :

Work Order :

Analytical Results BH2BH4BH2 AFTER PURGINGBH5BH13Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

ES0510147-001 ES0510147-002 ES0510147-003 ES0510147-004 ES0510147-005Analyte CAS number LOR Units

  EA010P: Conductivity by PC Titrator
244 289 213 590 235µS/cm1Electrical Conductivity @ 25°C

A Campbell Brothers Limited Company



Client : FORBES RIGBY PTY LTD
ES0510147

4 of 5 Page Number :

Work Order :

Analytical Results BHF9 BBHF9 ABH11 BBH11 ATH17Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

ES0510147-006 ES0510147-007 ES0510147-008 ES0510147-009 ES0510147-010Analyte CAS number LOR Units

  EA010P: Conductivity by PC Titrator
576 973 925 1020 1500µS/cm1Electrical Conductivity @ 25°C

A Campbell Brothers Limited Company



Client : FORBES RIGBY PTY LTD
ES0510147

5 of 5 Page Number :

Work Order :

Surrogate Control Limits
l No surrogates present on this report.

A Campbell Brothers Limited Company
Report version : COANA 3.00 



CERTIFICATE OF ANALYSIS
FORBES RIGBY PTY LTD 1 of 5 Page :Laboratory :Client : ALS Environmental Sydney

Contact :
Address :

Contact :
Address :278 KEIRA STREET WOLLONGONG NSW 

AUSTRALIA 2500

 :MR CHRIS MCEVOY Greg Vogel ES0510148
277-289 Woodpark Road Smithfield NSW 
Australia 2164

Work Order

E-mail : E-mail :chris.mcevoy@forbesrigby.com.au Greg.Vogel@alsenviro.com
Telephone :
Facsimile :

Telephone :
Facsimile :

- Not provided - 61-2-87848555
- Not provided - 61-2-87848500

29 Nov 2005----Quote number :104016-3Project :
- Not provided -Order number :
- Not provided -C-O-C number :
- Not provided -Site : Analysed :

Received :
8
8No. of samples -

7 Dec 2005Date issued :
Date received :

ALSE - Excellence in Analytical Testing

NATA Accredited Laboratory  
825

 
This document is issued in 

accordance with NATA's 
accreditation requirements.

Accredited for compliance with 
ISO/IEC 17025.

This document has been digitally signed by those names that appear on this report and are the authorised signatories. Digital signing has 
been carried out in compliance with procedures specified in 21 CFR Part 11.

Signatory DepartmentPosition

Nanthini Coilparampil Inorganics - NATA 10911 (Sydney)Senior Inorganic Chemist



FORBES RIGBY PTY LTDClient :
ES0510148

2 of 5 Page Number :

 :Work Order

Comments
This report for the ALSE reference ES0510148 supersedes any previous reports with this reference. Results apply to the samples as submitted. All pages of this report have been checked and 
approved for release.

This report contains the following information:
l Analytical results for samples submitted
When moisture determination has been performed, results are reported on a dry weight basis.  When a reported 'less than' result is higher than the LOR, this may be due to primary sample 

extracts/digestion dilution and/or insuffient sample amount for analysis. Surrogate Recovery Limits are static and based on USEPA SW846 or ALS-QWI/EN38 (in the absence of specified 
USEPA limits).  Where LOR of reported result differ from standard LOR, this may be due to high moisture, reduced sample amount or matrix interference. When date(s) and/or time(s) are 
shown bracketed, these have been assumed by the laboratory for process purposes. Abbreviations: CAS number = Chemical Abstract Services number, LOR = Limit of Reporting. * Indicates 
failed Surrogate Recoveries.   

l Surrogate control limits
The analytical procedures used by ALS Environmental are based on established internationally-recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

procedure are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported 
herein. Reference methods from which ALSE methods are based are provided in parenthesis.



Client : FORBES RIGBY PTY LTD
ES0510148

3 of 5 Page Number :

Work Order :

Analytical Results SW5SW4SW3SW2SW1Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

ES0510148-001 ES0510148-002 ES0510148-003 ES0510148-004 ES0510148-005Analyte CAS number LOR Units

  EA025: Suspended Solids
9 11 23 62 28mg/L1Suspended Solids (SS)

A Campbell Brothers Limited Company



Client : FORBES RIGBY PTY LTD
ES0510148

4 of 5 Page Number :

Work Order :

Analytical Results MCW3MCW2MCW1Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

WATER
28 Nov 2005

14:00

ES0510148-006 ES0510148-007 ES0510148-008Analyte CAS number LOR Units

  EA025: Suspended Solids
2 10 11mg/L1Suspended Solids (SS)

A Campbell Brothers Limited Company



Client : FORBES RIGBY PTY LTD
ES0510148

5 of 5 Page Number :

Work Order :

Surrogate Control Limits
l No surrogates present on this report.

A Campbell Brothers Limited Company
Report version : COANA 3.00 
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WBNM RESULTS 



Vincentia Coastal Village & District Centre - WSUD Study      
for Stockland Development Pty Ltd 
 

Forbes Rigby Ref : 104016-3-WBNM Output – Pre-Development 13 January 2006  Appendix B 1 

 

 
WBNM Output – Vincentia Coastal Village 
 
Pre-Development 
 
 
#####START_QA_SUMMARY_FILE############################################## 
 
U:\2004\104-016-03 - Vincentia District Centre - Combined Water 
Study\Design\WBNM\Vincentia_Base_EXI.wbn                                                                                                                                                                                                                                                                                 
Program run at 15: 1 on  19  5 2004  (ddmmyy) 
 
Forbes Rigby Pty Ltd                                             
Engineers Planners Scientists                                    
278 Keira St                                                     
Wollongong                                                       
New South Wales                                                  
Australia                                                        
2500                                                             
02 42284133                                                      
02 42286811                                                      
secretary@forbesrigby.com.au                                     
beta_107_user                                                    
T:\water_eng\forbesrigby.ifd                                                                                                   
 
out_metafile= T 
out_culverts= F 
out_scourable= F 
sum_catchments= T 
sum_volumes= T 
sum_outlet_structures= T 
sum_local_structures= F 
sum_subareas= T 
sum_depths= F 
sum_Qpeaks= T 
sum_Tpeaks= F 
sum_multiStorms= T 
dbg_run= F 
dbg_echo= F 
dbg_edit= F 
dbg_ifd= F 
trig_flowmin=           5 
 
#####START_PREAMBLE_BLOCK##########|###########|###########|###########|                                                                                                                                                                                                                                                                                           
RUNFILE Vincentia.wbn                                                                                                           
Existing Hydrology (almost no impervious cover)                                                                                 
refer project number 104016-03                                                                                                  
                                                                                                                                
MGA coords                                                                                                                      
                                                                                                                                
                                                                                                                                
No large storage basins                                                                                                         
#####END_PREAMBLE_BLOCK############|###########|###########|###########|                                                                                                                                                                                                                                                                                  
                                                                                 
                                                                                 
#####START_STATUS_BLOCK############|###########|###########|###########|                                                                                                                
                                                                                                                                
last edited   8/ 9/2003                                                                                                         
by  beta_107_user of Forbes Rigby Pty Ltd                                                                                       
2003_V101   Unchecked_Edited_Model                                                                                              
#####END_STATUS_BLOCK##############|###########|###########|###########|                                                                                                           
                                                                                 
                                                                                 
#####START_DISPLAY_BLOCK###########|###########|###########|###########|                                                                                                                                                                                                       
    283305.0   6119485.0    289345.0   6113790.0 
        none                                                                                                                    
    283305.0   6119485.0    289345.0   6113790.0         0.0         0.0 
#####END_DISPLAY_BLOCK#############|###########|###########|###########|                                                                                                                                                                                                           



Vincentia Coastal Village & District Centre - WSUD Study      
for Stockland Development Pty Ltd 
 

Forbes Rigby Ref : 104016-3-WBNM Output – Pre-Development 13 January 2006  Appendix B 2 

 

                                                                                 
                                                                                 
#####START_TOPOLOGY_BLOCK##########|###########|###########|###########|                                         
          13 
SUB01           284673.8   6116728.5    285646.1   6117185.5 SUB04        
SUB02           285327.1   6116309.0    285496.5   6116499.0 SUB03        
SUB03           285636.7   6116796.0    285646.1   6117185.5 SUB04        
SUB04           285675.3   6117403.0    285856.9   6117412.5 SUB05        
SUB05           286374.8   6117659.5    286493.0   6118145.0 SINK         
SUB06           285775.3   6116165.5    285882.6   6116236.0 SUB07        
SUB07           286204.4   6116710.0    286797.6   6116837.0 SUB10        
SUB08           286210.1   6115782.0    286197.7   6115892.0 SUB09        
SUB09           286694.0   6116084.0    286797.6   6116837.0 SUB10        
SUB10           286901.5   6116865.0    287096.1   6117188.5 SWAMP        
SUB11           287767.8   6115361.0    287370.0   6116167.0 SUB12        
SUB12           287219.0   6116493.5    287096.1   6117188.5 SWAMP        
SWAMP           287096.1   6117188.5    287096.1   6117188.5 SINK         
#####END_TOPOLOGY_BLOCK############|###########|###########|###########|                                                                                         
                                                                                 
                                                                                 
#####START_SURFACES_BLOCK##########|###########|###########|###########|                                                                                                                                                                                      
        0.77 
      -99.90 
SUB01             147.10         0.0        1.29        0.10 
SUB02              29.70         0.0        1.29        0.10 
SUB03              26.80         0.0        1.29        0.10 
SUB04              38.40         0.0        1.29        0.10 
SUB05              91.20         0.0        1.29        0.10 
SUB06               9.40         2.0        1.29        0.10 
SUB07              60.70         0.0        1.29        0.10 
SUB08              19.20         0.0        1.29        0.10 
SUB09              88.80         5.0        1.29        0.10 
SUB10              28.70         0.0        1.29        0.10 
SUB11             141.40         0.0        1.29        0.10 
SUB12              23.60         0.0        1.29        0.10 
SWAMP               0.00         0.0        1.29        0.10 
#####END_SURFACES_BLOCK############|###########|###########|###########|                                                                                                                                  
                                                                                 
                                                                                 
#####START_FLOWPATHS_BLOCK#########|###########|###########|###########|                                                                                                                                                                                                                              
           8 
SUB03        
#####ROUTING 
        1.00 
SUB04        
#####ROUTING 
        1.00 
SUB05        
#####ROUTING 
        1.00 
SUB07        
#####ROUTING 
        1.00 
SUB09        
#####ROUTING 
        1.00 
SUB10        
#####ROUTING 
        1.00 
SUB12        
#####ROUTING 
        1.00 
SWAMP        
#####ROUTING 
        1.00 
#####END_FLOWPATHS_BLOCK###########|###########|###########|###########|                                                                                                                                                         
                                                                                 
                                                                                 
#####START_LOCAL_STRUCTURES_BLOCK##|###########|###########|###########|                                                                                                                                                                                                                                                     
           0 
#####END_LOCAL_STRUCTURES_BLOCK####|###########|###########|###########|                                                                                                                                                                                                                                       
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#####START_OUTLET_STRUCTURES_BLOCK#|###########|###########|###########|                                                                     
           0 
#####END_OUTLET_STRUCTURES_BLOCK###|###########|###########|###########|                                                       
                                                                                 
                                                                                 
#####START_STORM_BLOCK#############|###########|###########|###########|                                                                                                                                                    
           8 
#####START_STORM#1   
1 YEAR, 120 MINUTE DESIGN STORM, WITH IFD COEFFICIENTS LOCATED IN AN EXTERNAL FILE, 
FORBESRIGBYMGA.IFD.                          
        1.00 
        1.00 
#####START_DESIGN_RAIN             
           1         120        1.00 
IFD_COEFFS_IN_IFD_FILE                                                                                                                                                                                                
T:\Water\Hydrology\IFDF\ARRIFD_Data\ForbesRigbyDesignMGA.ifd                                                                                                                                                         
           1 
VINCENTIA#1  
VINCENTIA#1            1               286324.00  6116427.00        5.00       46.00        8.30        
3.10       95.00       20.00        6.00        4.26       15.80        0.00     1200.00           
0        0.65 (Design) near JervisBayRd & Vincenti  
#####END_DESIGN_RAIN                                                                                                                                                                       
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                        
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                                                                                                   
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                      
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                                                                                          
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                       
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                                                                                           
#####END_STORM#1     
 
#####START_RESULTS_STORM_1 
       
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         0.66 
Rainfall depth         (mm) =        44.06 
Excess rainfall        (mm) =        39.10 
Calc. runoff depth     (mm) =        20.80  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        22.274 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_SUBAREA_SUMMARY################################################## 
SUBAREA          CENTRE OF AREA          OUTLET              DOWNSTREAM 
                 Easting    Northing     Easting    Northing 
SUB01          284673.81  6116728.50   285646.09  6117185.50 SUB04        
SUB02          285327.09  6116309.00   285496.50  6116499.00 SUB03        
SUB03          285636.69  6116796.00   285646.09  6117185.50 SUB04        



Vincentia Coastal Village & District Centre - WSUD Study      
for Stockland Development Pty Ltd 
 

Forbes Rigby Ref : 104016-3-WBNM Output – Pre-Development 13 January 2006  Appendix B 4 

 

SUB04          285675.31  6117403.00   285856.91  6117412.50 SUB05        
SUB05          286374.81  6117659.50   286493.00  6118145.00 SINK         
SUB06          285775.31  6116165.50   285882.59  6116236.00 SUB07        
SUB07          286204.41  6116710.00   286797.59  6116837.00 SUB10        
SUB08          286210.09  6115782.00   286197.69  6115892.00 SUB09        
SUB09          286694.00  6116084.00   286797.59  6116837.00 SUB10        
SUB10          286901.50  6116865.00   287096.09  6117188.50 SWAMP        
SUB11          287767.81  6115361.00   287370.00  6116167.00 SUB12        
SUB12          287219.00  6116493.50   287096.09  6117188.50 SWAMP        
SWAMP          287096.09  6117188.50   287096.09  6117188.50 SINK         
 
SUBAREA       AREA   CONTRIBUTING     IMP  CODES(1=exists)           QLINEAR 
              (ha)        AREA(ha)    (%)  Stream Outlet  Local       (m3/s) 
                                                  Struct  Struct 
SUB01           147.10     147.10     0.0    0      0      0          -99.90 
SUB02            29.70      29.70     0.0    0      0      0          -99.90 
SUB03            26.80      56.50     0.0    1      0      0          -99.90 
SUB04            38.40     242.00     0.0    1      0      0          -99.90 
SUB05            91.20     333.20     0.0    1      0      0          -99.90 
SUB06             9.40       9.40     2.0    0      0      0          -99.90 
SUB07            60.70      70.10     0.0    1      0      0          -99.90 
SUB08            19.20      19.20     0.0    0      0      0          -99.90 
SUB09            88.80     108.00     5.0    1      0      0          -99.90 
SUB10            28.70     206.80     0.0    1      0      0          -99.90 
SUB11           141.40     141.40     0.0    0      0      0          -99.90 
SUB12            23.60     165.00     0.0    1      0      0          -99.90 
SWAMP             0.00     371.80     0.0    1      0      0          -99.90 
#####END_SUBAREA_SUMMARY#################################################### 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000      57.981       0.000       0.000       0.000      57.981       0.000 
SUB02        
       0.000       0.000      11.659       0.000       0.000       0.000      11.659       0.000 
SUB03        
      11.659       0.000      10.518       0.000       0.000       0.000      22.197      -0.020 
SUB04        
      80.178       0.000      15.074       0.000       0.000       0.000      95.391      -0.139 
SUB05        
      95.391       0.000      35.857       0.000       0.000       0.000     131.547      -0.299 
SUB06        
       0.000       0.000       3.605       0.083       0.000       0.000       3.688       0.000 
SUB07        
       3.688       0.000      23.834       0.000       0.000       0.000      27.525      -0.003 
SUB08        
       0.000       0.000       7.524       0.000       0.000       0.000       7.524       0.000 
SUB09        
       7.524       0.000      33.161       1.956       0.000       0.000      42.663      -0.022 
SUB10        
      70.188       0.000      11.266       0.000       0.000       0.000      81.549      -0.095 
SUB11        
       0.000       0.000      55.722       0.000       0.000       0.000      55.722       0.000 
SUB12        
      55.722       0.000       9.257       0.000       0.000       0.000      65.072      -0.093 
SWAMP        
     146.621       0.000       0.000       0.000       0.000       0.000     146.621       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000     8.912     0.000     0.000     8.912     8.912 
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SUB02        0       0.000     0.000     2.872     0.000     0.000     2.872     2.872 
SUB03        0       2.872     2.084     2.664     0.000     0.000     4.204     4.204 
SUB04        0      13.112    11.631     3.457     0.000     0.000    14.124    14.124 
SUB05        0      14.124    12.014     6.374     0.000     0.000    16.351    16.351 
SUB06        0       0.000     0.000     1.177     0.048     0.000     1.212     1.212 
SUB07        0       1.212     0.578     4.773     0.000     0.000     5.159     5.159 
SUB08        0       0.000     0.000     2.079     0.000     0.000     2.079     2.079 
SUB09        0       2.079     1.054     6.029     0.984     0.000     7.276     7.276 
SUB10        0      12.352    10.845     2.801     0.000     0.000    12.817    12.817 
SUB11        0       0.000     0.000     8.673     0.000     0.000     8.673     8.673 
SUB12        0       8.673     7.839     2.425     0.000     0.000     9.457     9.457 
SWAMP        0      22.274    22.274     0.000     0.000     0.000    22.274    22.274 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
#####END_RESULTS_STORM_1 
 
#####START_STORM#2   
2 YEAR, 120 MINUTE DESIGN STORM, WITH IFD COEFFICIENTS LOCATED IN AN EXTERNAL FILE, 
FORBESRIGBYMGA.IFD.                          
        1.00 
        1.00 
#####START_DESIGN_RAIN             
           2         120        1.00 
IFD_COEFFS_IN_IFD_FILE                                                                                                
T:\Water\Hydrology\IFDF\ARRIFD_Data\ForbesRigbyDesignMGA.ifd                                                         
           1 
VINCENTIA#1  
VINCENTIA#1            1               286324.00  6116427.00        5.00       46.00        8.30        
3.10       95.00       20.00        6.00        4.26       15.80        0.00     1200.00           
0        0.65 (Design) near JervisBayRd & Vincenti  
#####END_DESIGN_RAIN                                                                                                                                                                                                                                                                                                                                      
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                                                                                                                                                                       
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                   
#####START_RECORDED_HYDROGRAPHS                                                                                                                      
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                          
#####START_IMPORTED_HYDROGRAPHS                                                                                                       
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                           
#####END_STORM#2     
 
#####START_RESULTS_STORM_2 
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#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         0.66 
Rainfall depth         (mm) =        57.54 
Excess rainfall        (mm) =        52.58 
Calc. runoff depth     (mm) =        27.94  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        30.989 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_SUBAREA_SUMMARY################################################## 
SUBAREA          CENTRE OF AREA          OUTLET              DOWNSTREAM 
                 Easting    Northing     Easting    Northing 
SUB01          284673.81  6116728.50   285646.09  6117185.50 SUB04        
SUB02          285327.09  6116309.00   285496.50  6116499.00 SUB03        
SUB03          285636.69  6116796.00   285646.09  6117185.50 SUB04        
SUB04          285675.31  6117403.00   285856.91  6117412.50 SUB05        
SUB05          286374.81  6117659.50   286493.00  6118145.00 SINK         
SUB06          285775.31  6116165.50   285882.59  6116236.00 SUB07        
SUB07          286204.41  6116710.00   286797.59  6116837.00 SUB10        
SUB08          286210.09  6115782.00   286197.69  6115892.00 SUB09        
SUB09          286694.00  6116084.00   286797.59  6116837.00 SUB10        
SUB10          286901.50  6116865.00   287096.09  6117188.50 SWAMP        
SUB11          287767.81  6115361.00   287370.00  6116167.00 SUB12        
SUB12          287219.00  6116493.50   287096.09  6117188.50 SWAMP        
SWAMP          287096.09  6117188.50   287096.09  6117188.50 SINK         
 
SUBAREA       AREA   CONTRIBUTING     IMP  CODES(1=exists)           QLINEAR 
              (ha)        AREA(ha)    (%)  Stream Outlet  Local       (m3/s) 
                                                  Struct  Struct 
SUB01           147.10     147.10     0.0    0      0      0          -99.90 
SUB02            29.70      29.70     0.0    0      0      0          -99.90 
SUB03            26.80      56.50     0.0    1      0      0          -99.90 
SUB04            38.40     242.00     0.0    1      0      0          -99.90 
SUB05            91.20     333.20     0.0    1      0      0          -99.90 
SUB06             9.40       9.40     2.0    0      0      0          -99.90 
SUB07            60.70      70.10     0.0    1      0      0          -99.90 
SUB08            19.20      19.20     0.0    0      0      0          -99.90 
SUB09            88.80     108.00     5.0    1      0      0          -99.90 
SUB10            28.70     206.80     0.0    1      0      0          -99.90 
SUB11           141.40     141.40     0.0    0      0      0          -99.90 
SUB12            23.60     165.00     0.0    1      0      0          -99.90 
SWAMP             0.00     371.80     0.0    1      0      0          -99.90 
#####END_SUBAREA_SUMMARY#################################################### 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000      77.899       0.000       0.000       0.000      77.899       0.000 
SUB02        
       0.000       0.000      15.679       0.000       0.000       0.000      15.679       0.000 
SUB03        
      15.679       0.000      14.138       0.000       0.000       0.000      29.839      -0.022 
SUB04        
     107.738       0.000      20.279       0.000       0.000       0.000     128.184      -0.167 
SUB05        
     128.184       0.000      48.216       0.000       0.000       0.000     176.761      -0.361 
SUB06        
       0.000       0.000       4.850       0.108       0.000       0.000       4.958       0.000 
SUB07        
       4.958       0.000      32.061       0.000       0.000       0.000      37.027      -0.008 
SUB08        
       0.000       0.000      10.121       0.000       0.000       0.000      10.121       0.000 
SUB09        
      10.121       0.000      44.581       2.555       0.000       0.000      57.288      -0.031 
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SUB10        
      94.315       0.000      15.147       0.000       0.000       0.000     109.592      -0.130 
SUB11        
       0.000       0.000      74.868       0.000       0.000       0.000      74.868       0.000 
SUB12        
      74.868       0.000      12.443       0.000       0.000       0.000      87.420      -0.108 
SWAMP        
     197.011       0.000       0.000       0.000       0.000       0.000     197.011       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000    12.518     0.000     0.000    12.518    12.518 
SUB02        0       0.000     0.000     3.994     0.000     0.000     3.994     3.994 
SUB03        0       3.994     2.913     3.701     0.000     0.000     5.930     5.930 
SUB04        0      18.449    16.324     4.822     0.000     0.000    19.789    19.789 
SUB05        0      19.789    16.983     8.908     0.000     0.000    23.158    23.158 
SUB06        0       0.000     0.000     1.613     0.063     0.000     1.659     1.659 
SUB07        0       1.659     0.810     6.689     0.000     0.000     7.215     7.215 
SUB08        0       0.000     0.000     2.876     0.000     0.000     2.876     2.876 
SUB09        0       2.876     1.486     8.418     1.285     0.000    10.196    10.196 
SUB10        0      17.341    15.128     3.894     0.000     0.000    17.831    17.831 
SUB11        0       0.000     0.000    12.177     0.000     0.000    12.177    12.177 
SUB12        0      12.177    10.976     3.364     0.000     0.000    13.166    13.166 
SWAMP        0      30.989    30.989     0.000     0.000     0.000    30.989    30.989 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
#####END_RESULTS_STORM_2 
 
#####START_STORM#3   
5 YEAR, 120 MINUTE DESIGN STORM, WITH IFD COEFFICIENTS LOCATED IN AN EXTERNAL FILE, 
FORBESRIGBYMGA.IFD.                          
        1.00 
        1.00 
#####START_DESIGN_RAIN             
           5         120        1.00 
IFD_COEFFS_IN_IFD_FILE                                                                                                                                                                                                                                                              
T:\Water\Hydrology\IFDF\ARRIFD_Data\ForbesRigbyDesignMGA.ifd                                                                                                                                                                                                                        
           1 
VINCENTIA#1  
VINCENTIA#1            1               286324.00  6116427.00        5.00       46.00        8.30        
3.10       95.00       20.00        6.00        4.26       15.80        0.00     1200.00           
0        0.65 (Design) near JervisBayRd & Vincenti  
#####END_DESIGN_RAIN                                                                                                                                                                                                                                      
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                                                                       
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
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SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                                                                                                                                                                 
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                                                                    
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                                                        
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                                                     
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                                         
#####END_STORM#3     
 
#####START_RESULTS_STORM_3 
 
        
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         0.66 
Rainfall depth         (mm) =        76.99 
Excess rainfall        (mm) =        72.03 
Calc. runoff depth     (mm) =        38.27  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        44.485 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_SUBAREA_SUMMARY################################################## 
SUBAREA          CENTRE OF AREA          OUTLET              DOWNSTREAM 
                 Easting    Northing     Easting    Northing 
SUB01          284673.81  6116728.50   285646.09  6117185.50 SUB04        
SUB02          285327.09  6116309.00   285496.50  6116499.00 SUB03        
SUB03          285636.69  6116796.00   285646.09  6117185.50 SUB04        
SUB04          285675.31  6117403.00   285856.91  6117412.50 SUB05        
SUB05          286374.81  6117659.50   286493.00  6118145.00 SINK         
SUB06          285775.31  6116165.50   285882.59  6116236.00 SUB07        
SUB07          286204.41  6116710.00   286797.59  6116837.00 SUB10        
SUB08          286210.09  6115782.00   286197.69  6115892.00 SUB09        
SUB09          286694.00  6116084.00   286797.59  6116837.00 SUB10        
SUB10          286901.50  6116865.00   287096.09  6117188.50 SWAMP        
SUB11          287767.81  6115361.00   287370.00  6116167.00 SUB12        
SUB12          287219.00  6116493.50   287096.09  6117188.50 SWAMP        
SWAMP          287096.09  6117188.50   287096.09  6117188.50 SINK         
 
SUBAREA       AREA   CONTRIBUTING     IMP  CODES(1=exists)           QLINEAR 
              (ha)        AREA(ha)    (%)  Stream Outlet  Local       (m3/s) 
                                                  Struct  Struct 
SUB01           147.10     147.10     0.0    0      0      0          -99.90 
SUB02            29.70      29.70     0.0    0      0      0          -99.90 
SUB03            26.80      56.50     0.0    1      0      0          -99.90 
SUB04            38.40     242.00     0.0    1      0      0          -99.90 
SUB05            91.20     333.20     0.0    1      0      0          -99.90 
SUB06             9.40       9.40     2.0    0      0      0          -99.90 
SUB07            60.70      70.10     0.0    1      0      0          -99.90 
SUB08            19.20      19.20     0.0    0      0      0          -99.90 
SUB09            88.80     108.00     5.0    1      0      0          -99.90 
SUB10            28.70     206.80     0.0    1      0      0          -99.90 
SUB11           141.40     141.40     0.0    0      0      0          -99.90 
SUB12            23.60     165.00     0.0    1      0      0          -99.90 
SWAMP             0.00     371.80     0.0    1      0      0          -99.90 
#####END_SUBAREA_SUMMARY#################################################### 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
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          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000     106.702       0.000       0.000       0.000     106.702       0.000 
SUB02        
       0.000       0.000      21.464       0.000       0.000       0.000      21.464       0.000 
SUB03        
      21.464       0.000      19.364       0.000       0.000       0.000      40.860      -0.032 
SUB04        
     147.562       0.000      27.788       0.000       0.000       0.000     175.570      -0.221 
SUB05        
     175.570       0.000      66.010       0.000       0.000       0.000     242.008      -0.428 
SUB06        
       0.000       0.000       6.645       0.145       0.000       0.000       6.789       0.000 
SUB07        
       6.789       0.000      43.924       0.000       0.000       0.000      50.728      -0.015 
SUB08        
       0.000       0.000      13.867       0.000       0.000       0.000      13.867       0.000 
SUB09        
      13.867       0.000      61.059       3.418       0.000       0.000      78.380      -0.035 
SUB10        
     129.108       0.000      20.740       0.000       0.000       0.000     150.034      -0.186 
SUB11        
       0.000       0.000     102.569       0.000       0.000       0.000     102.569       0.000 
SUB12        
     102.569       0.000      17.050       0.000       0.000       0.000     119.760      -0.141 
SWAMP        
     269.794       0.000       0.000       0.000       0.000       0.000     269.794       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000    18.012     0.000     0.000    18.012    18.012 
SUB02        0       0.000     0.000     5.686     0.000     0.000     5.686     5.686 
SUB03        0       5.686     4.189     5.261     0.000     0.000     8.571     8.571 
SUB04        0      26.583    23.397     6.886     0.000     0.000    28.240    28.240 
SUB05        0      28.240    24.531    12.789     0.000     0.000    33.335    33.335 
SUB06        0       0.000     0.000     2.261     0.084     0.000     2.322     2.322 
SUB07        0       2.322     1.157     9.600     0.000     0.000    10.321    10.321 
SUB08        0       0.000     0.000     4.072     0.000     0.000     4.072     4.072 
SUB09        0       4.072     2.142    12.113     1.719     0.000    14.660    14.660 
SUB10        0      24.962    21.620     5.541     0.000     0.000    25.636    25.636 
SUB11        0       0.000     0.000    17.513     0.000     0.000    17.513    17.513 
SUB12        0      17.513    15.691     4.775     0.000     0.000    18.858    18.858 
SWAMP        0      44.485    44.485     0.000     0.000     0.000    44.485    44.485 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
#####END_RESULTS_STORM_3 
 
#####START_STORM#4   
10 YEAR, 120 MINUTE DESIGN STORM, WITH IFD COEFFICIENTS LOCATED IN AN EXTERNAL FILE, 
FORBESRIGBYMGA.IFD.                         
        1.00 
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        1.00 
#####START_DESIGN_RAIN             
          10         120        1.00 
IFD_COEFFS_IN_IFD_FILE                                                                                                                                                             
T:\Water\Hydrology\IFDF\ARRIFD_Data\ForbesRigbyDesignMGA.ifd                                                                                                                      
           1 
VINCENTIA#1  
VINCENTIA#1            1               286324.00  6116427.00        5.00       46.00        8.30        
3.10       95.00       20.00        6.00        4.26       15.80        0.00     1200.00           
0        0.65 (Design) near JervisBayRd & Vincenti  
#####END_DESIGN_RAIN                                                                                                                                    
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                     
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                                                                
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                                                   
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                                                       
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                                                    
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                                                        
#####END_STORM#4     
 
#####START_RESULTS_STORM_4 
        
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         0.66 
Rainfall depth         (mm) =        88.72 
Excess rainfall        (mm) =        83.76 
Calc. runoff depth     (mm) =        44.49  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        53.099 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_SUBAREA_SUMMARY################################################## 
SUBAREA          CENTRE OF AREA          OUTLET              DOWNSTREAM 
                 Easting    Northing     Easting    Northing 
SUB01          284673.81  6116728.50   285646.09  6117185.50 SUB04        
SUB02          285327.09  6116309.00   285496.50  6116499.00 SUB03        
SUB03          285636.69  6116796.00   285646.09  6117185.50 SUB04        
SUB04          285675.31  6117403.00   285856.91  6117412.50 SUB05        
SUB05          286374.81  6117659.50   286493.00  6118145.00 SINK         
SUB06          285775.31  6116165.50   285882.59  6116236.00 SUB07        
SUB07          286204.41  6116710.00   286797.59  6116837.00 SUB10        
SUB08          286210.09  6115782.00   286197.69  6115892.00 SUB09        
SUB09          286694.00  6116084.00   286797.59  6116837.00 SUB10        
SUB10          286901.50  6116865.00   287096.09  6117188.50 SWAMP        
SUB11          287767.81  6115361.00   287370.00  6116167.00 SUB12        
SUB12          287219.00  6116493.50   287096.09  6117188.50 SWAMP        
SWAMP          287096.09  6117188.50   287096.09  6117188.50 SINK         
 
SUBAREA       AREA   CONTRIBUTING     IMP  CODES(1=exists)           QLINEAR 
              (ha)        AREA(ha)    (%)  Stream Outlet  Local       (m3/s) 
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                                                  Struct  Struct 
SUB01           147.10     147.10     0.0    0      0      0          -99.90 
SUB02            29.70      29.70     0.0    0      0      0          -99.90 
SUB03            26.80      56.50     0.0    1      0      0          -99.90 
SUB04            38.40     242.00     0.0    1      0      0          -99.90 
SUB05            91.20     333.20     0.0    1      0      0          -99.90 
SUB06             9.40       9.40     2.0    0      0      0          -99.90 
SUB07            60.70      70.10     0.0    1      0      0          -99.90 
SUB08            19.20      19.20     0.0    0      0      0          -99.90 
SUB09            88.80     108.00     5.0    1      0      0          -99.90 
SUB10            28.70     206.80     0.0    1      0      0          -99.90 
SUB11           141.40     141.40     0.0    0      0      0          -99.90 
SUB12            23.60     165.00     0.0    1      0      0          -99.90 
SWAMP             0.00     371.80     0.0    1      0      0          -99.90 
#####END_SUBAREA_SUMMARY#################################################### 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000     124.089       0.000       0.000       0.000     124.089       0.000 
SUB02        
       0.000       0.000      24.959       0.000       0.000       0.000      24.959       0.000 
SUB03        
      24.959       0.000      22.520       0.000       0.000       0.000      47.516      -0.037 
SUB04        
     171.605       0.000      32.309       0.000       0.000       0.000     204.173      -0.259 
SUB05        
     204.173       0.000      76.773       0.000       0.000       0.000     281.412      -0.466 
SUB06        
       0.000       0.000       7.727       0.167       0.000       0.000       7.894       0.000 
SUB07        
       7.894       0.000      51.083       0.000       0.000       0.000      58.997      -0.020 
SUB08        
       0.000       0.000      16.128       0.000       0.000       0.000      16.128       0.000 
SUB09        
      16.128       0.000      71.009       3.939       0.000       0.000      91.118      -0.042 
SUB10        
     150.115       0.000      24.118       0.000       0.000       0.000     174.444      -0.211 
SUB11        
       0.000       0.000     119.238       0.000       0.000       0.000     119.238       0.000 
SUB12        
     119.238       0.000      19.829       0.000       0.000       0.000     139.225      -0.158 
SWAMP        
     313.670       0.000       0.000       0.000       0.000       0.000     313.670       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000    21.455     0.000     0.000    21.455    21.455 
SUB02        0       0.000     0.000     6.739     0.000     0.000     6.739     6.739 
SUB03        0       6.739     4.995     6.232     0.000     0.000    10.225    10.225 
SUB04        0      31.681    27.793     8.173     0.000     0.000    33.527    33.527 
SUB05        0      33.527    29.261    15.251     0.000     0.000    39.633    39.633 
SUB06        0       0.000     0.000     2.660     0.097     0.000     2.730     2.730 
SUB07        0       2.730     1.375    11.424     0.000     0.000    12.287    12.287 
SUB08        0       0.000     0.000     4.813     0.000     0.000     4.813     4.813 
SUB09        0       4.813     2.553    14.440     1.980     0.000    17.467    17.467 
SUB10        0      29.754    25.762     6.566     0.000     0.000    30.606    30.606 
SUB11        0       0.000     0.000    20.857     0.000     0.000    20.857    20.857 
SUB12        0      20.857    18.641     5.651     0.000     0.000    22.502    22.502 
SWAMP        0      53.099    53.099     0.000     0.000     0.000    53.099    53.099 
#####END_PEAK_SUMMARY################################################################# 
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#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
#####END_RESULTS_STORM_4 
 
#####START_STORM#5   
20 YEAR, 120 MINUTE DESIGN STORM, WITH IFD COEFFICIENTS LOCATED IN AN EXTERNAL FILE, 
FORBESRIGBYMGA.IFD.                         
        1.00 
        1.00 
#####START_DESIGN_RAIN             
          20         120        1.00 
IFD_COEFFS_IN_IFD_FILE                                                                                                                                                                                                                                                                                                                           
T:\Water\Hydrology\IFDF\ARRIFD_Data\ForbesRigbyDesignMGA.ifd                                                                                                                                                                                                                                                                                    
           1 
VINCENTIA#1  
VINCENTIA#1            1               286324.00  6116427.00        5.00       46.00        8.30        
3.10       95.00       20.00        6.00        4.26       15.80        0.00     1200.00           
0        0.65 (Design) near JervisBayRd & Vincenti  
#####END_DESIGN_RAIN                                                                                                                                                                                                                                                                                                  
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                                                                                                                                   
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                               
#####START_RECORDED_HYDROGRAPHS                                                                                  
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                                                                                                                     
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                                                                                                                  
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                                                                                                      
#####END_STORM#5     
 
#####START_RESULTS_STORM_5 
        
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         0.66 
Rainfall depth         (mm) =       103.85 
Excess rainfall        (mm) =        98.88 
Calc. runoff depth     (mm) =        52.51  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        64.572 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
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#####START_SUBAREA_SUMMARY################################################## 
SUBAREA          CENTRE OF AREA          OUTLET              DOWNSTREAM 
                 Easting    Northing     Easting    Northing 
SUB01          284673.81  6116728.50   285646.09  6117185.50 SUB04        
SUB02          285327.09  6116309.00   285496.50  6116499.00 SUB03        
SUB03          285636.69  6116796.00   285646.09  6117185.50 SUB04        
SUB04          285675.31  6117403.00   285856.91  6117412.50 SUB05        
SUB05          286374.81  6117659.50   286493.00  6118145.00 SINK         
SUB06          285775.31  6116165.50   285882.59  6116236.00 SUB07        
SUB07          286204.41  6116710.00   286797.59  6116837.00 SUB10        
SUB08          286210.09  6115782.00   286197.69  6115892.00 SUB09        
SUB09          286694.00  6116084.00   286797.59  6116837.00 SUB10        
SUB10          286901.50  6116865.00   287096.09  6117188.50 SWAMP        
SUB11          287767.81  6115361.00   287370.00  6116167.00 SUB12        
SUB12          287219.00  6116493.50   287096.09  6117188.50 SWAMP        
SWAMP          287096.09  6117188.50   287096.09  6117188.50 SINK         
 
SUBAREA       AREA   CONTRIBUTING     IMP  CODES(1=exists)           QLINEAR 
              (ha)        AREA(ha)    (%)  Stream Outlet  Local       (m3/s) 
                                                  Struct  Struct 
SUB01           147.10     147.10     0.0    0      0      0          -99.90 
SUB02            29.70      29.70     0.0    0      0      0          -99.90 
SUB03            26.80      56.50     0.0    1      0      0          -99.90 
SUB04            38.40     242.00     0.0    1      0      0          -99.90 
SUB05            91.20     333.20     0.0    1      0      0          -99.90 
SUB06             9.40       9.40     2.0    0      0      0          -99.90 
SUB07            60.70      70.10     0.0    1      0      0          -99.90 
SUB08            19.20      19.20     0.0    0      0      0          -99.90 
SUB09            88.80     108.00     5.0    1      0      0          -99.90 
SUB10            28.70     206.80     0.0    1      0      0          -99.90 
SUB11           141.40     141.40     0.0    0      0      0          -99.90 
SUB12            23.60     165.00     0.0    1      0      0          -99.90 
SWAMP             0.00     371.80     0.0    1      0      0          -99.90 
#####END_SUBAREA_SUMMARY#################################################### 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000     146.375       0.000       0.000       0.000     146.375       0.000 
SUB02        
       0.000       0.000      29.467       0.000       0.000       0.000      29.467       0.000 
SUB03        
      29.467       0.000      26.588       0.000       0.000       0.000      56.104      -0.048 
SUB04        
     202.478       0.000      38.121       0.000       0.000       0.000     240.908      -0.309 
SUB05        
     240.908       0.000      90.640       0.000       0.000       0.000     332.049      -0.501 
SUB06        
       0.000       0.000       9.121       0.195       0.000       0.000       9.317       0.000 
SUB07        
       9.317       0.000      60.316       0.000       0.000       0.000      69.657      -0.025 
SUB08        
       0.000       0.000      19.038       0.000       0.000       0.000      19.038       0.000 
SUB09        
      19.038       0.000      83.824       4.611       0.000       0.000     107.523      -0.051 
SUB10        
     177.181       0.000      28.474       0.000       0.000       0.000     205.894      -0.239 
SUB11        
       0.000       0.000     140.678       0.000       0.000       0.000     140.678       0.000 
SUB12        
     140.678       0.000      23.409       0.000       0.000       0.000     164.278      -0.191 
SWAMP        
     370.172       0.000       0.000       0.000       0.000       0.000     370.172       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
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        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000    26.004     0.000     0.000    26.004    26.004 
SUB02        0       0.000     0.000     8.125     0.000     0.000     8.125     8.125 
SUB03        0       8.125     6.068     7.508     0.000     0.000    12.415    12.415 
SUB04        0      38.418    33.581     9.871     0.000     0.000    40.536    40.536 
SUB05        0      40.536    35.490    18.516     0.000     0.000    48.188    48.188 
SUB06        0       0.000     0.000     3.181     0.114     0.000     3.263     3.263 
SUB07        0       3.263     1.665    13.837     0.000     0.000    14.920    14.920 
SUB08        0       0.000     0.000     5.786     0.000     0.000     5.786     5.786 
SUB09        0       5.786     3.093    17.518     2.318     0.000    21.185    21.185 
SUB10        0      36.104    31.323     7.914     0.000     0.000    37.225    37.225 
SUB11        0       0.000     0.000    25.272     0.000     0.000    25.272    25.272 
SUB12        0      25.272    22.587     6.803     0.000     0.000    27.352    27.352 
SWAMP        0      64.572    64.572     0.000     0.000     0.000    64.572    64.572 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
#####END_RESULTS_STORM_5 
 
#####START_STORM#6   
50 YEAR, 120 MINUTE DESIGN STORM, WITH IFD COEFFICIENTS LOCATED IN AN EXTERNAL FILE, 
FORBESRIGBYMGA.IFD.                         
        1.00 
        1.00 
#####START_DESIGN_RAIN             
          50         120        1.00 
IFD_COEFFS_IN_IFD_FILE                                                                                                                                                                                                                           
T:\Water\Hydrology\IFDF\ARRIFD_Data\ForbesRigbyDesignMGA.ifd                                                                                                                                                                                    
           1 
VINCENTIA#1  
VINCENTIA#1            1               286324.00  6116427.00        5.00       46.00        8.30        
3.10       95.00       20.00        6.00        4.26       15.80        0.00     1200.00           
0        0.65 (Design) near JervisBayRd & Vincenti  
#####END_DESIGN_RAIN                                                                                                                                                                                                  
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                                   
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                                                                                                                             
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                                
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                    
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                 
           0 
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#####END_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                      
#####END_STORM#6     
 
#####START_RESULTS_STORM_6 
       
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         0.66 
Rainfall depth         (mm) =       123.97 
Excess rainfall        (mm) =       119.00 
Calc. runoff depth     (mm) =        63.18  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        76.929 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_SUBAREA_SUMMARY################################################## 
SUBAREA          CENTRE OF AREA          OUTLET              DOWNSTREAM 
                 Easting    Northing     Easting    Northing 
SUB01          284673.81  6116728.50   285646.09  6117185.50 SUB04        
SUB02          285327.09  6116309.00   285496.50  6116499.00 SUB03        
SUB03          285636.69  6116796.00   285646.09  6117185.50 SUB04        
SUB04          285675.31  6117403.00   285856.91  6117412.50 SUB05        
SUB05          286374.81  6117659.50   286493.00  6118145.00 SINK         
SUB06          285775.31  6116165.50   285882.59  6116236.00 SUB07        
SUB07          286204.41  6116710.00   286797.59  6116837.00 SUB10        
SUB08          286210.09  6115782.00   286197.69  6115892.00 SUB09        
SUB09          286694.00  6116084.00   286797.59  6116837.00 SUB10        
SUB10          286901.50  6116865.00   287096.09  6117188.50 SWAMP        
SUB11          287767.81  6115361.00   287370.00  6116167.00 SUB12        
SUB12          287219.00  6116493.50   287096.09  6117188.50 SWAMP        
SWAMP          287096.09  6117188.50   287096.09  6117188.50 SINK         
 
SUBAREA       AREA   CONTRIBUTING     IMP  CODES(1=exists)           QLINEAR 
              (ha)        AREA(ha)    (%)  Stream Outlet  Local       (m3/s) 
                                                  Struct  Struct 
SUB01           147.10     147.10     0.0    0      0      0          -99.90 
SUB02            29.70      29.70     0.0    0      0      0          -99.90 
SUB03            26.80      56.50     0.0    1      0      0          -99.90 
SUB04            38.40     242.00     0.0    1      0      0          -99.90 
SUB05            91.20     333.20     0.0    1      0      0          -99.90 
SUB06             9.40       9.40     2.0    0      0      0          -99.90 
SUB07            60.70      70.10     0.0    1      0      0          -99.90 
SUB08            19.20      19.20     0.0    0      0      0          -99.90 
SUB09            88.80     108.00     5.0    1      0      0          -99.90 
SUB10            28.70     206.80     0.0    1      0      0          -99.90 
SUB11           141.40     141.40     0.0    0      0      0          -99.90 
SUB12            23.60     165.00     0.0    1      0      0          -99.90 
SWAMP             0.00     371.80     0.0    1      0      0          -99.90 
#####END_SUBAREA_SUMMARY#################################################### 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000     176.241       0.000       0.000       0.000     176.241       0.000 
SUB02        
       0.000       0.000      35.459       0.000       0.000       0.000      35.459       0.000 
SUB03        
      35.459       0.000      31.991       0.000       0.000       0.000      67.508      -0.058 
SUB04        
     243.750       0.000      45.870       0.000       0.000       0.000     289.980      -0.360 
SUB05        
     289.980       0.000     109.026       0.000       0.000       0.000     399.596      -0.590 
SUB06        
       0.000       0.000      10.978       0.233       0.000       0.000      11.211       0.000 
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SUB07        
      11.211       0.000      72.567       0.000       0.000       0.000      83.811      -0.033 
SUB08        
       0.000       0.000      22.908       0.000       0.000       0.000      22.908       0.000 
SUB09        
      22.908       0.000     100.848       5.504       0.000       0.000     129.321      -0.061 
SUB10        
     213.132       0.000      34.264       0.000       0.000       0.000     247.677      -0.280 
SUB11        
       0.000       0.000     169.352       0.000       0.000       0.000     169.352       0.000 
SUB12        
     169.352       0.000      28.165       0.000       0.000       0.000     197.739      -0.222 
SWAMP        
     445.416       0.000       0.000       0.000       0.000       0.000     445.416       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000    30.678     0.000     0.000    30.678    30.678 
SUB02        0       0.000     0.000     9.514     0.000     0.000     9.514     9.514 
SUB03        0       9.514     7.207     8.783     0.000     0.000    14.652    14.652 
SUB04        0      45.330    40.123    11.586     0.000     0.000    48.401    48.401 
SUB05        0      48.401    42.885    21.885     0.000     0.000    58.350    58.350 
SUB06        0       0.000     0.000     3.684     0.126     0.000     3.778     3.778 
SUB07        0       3.778     1.985    16.306     0.000     0.000    17.640    17.640 
SUB08        0       0.000     0.000     6.747     0.000     0.000     6.747     6.747 
SUB09        0       6.747     3.709    20.699     2.582     0.000    25.053    25.053 
SUB10        0      42.693    37.329     9.264     0.000     0.000    44.313    44.313 
SUB11        0       0.000     0.000    29.805     0.000     0.000    29.805    29.805 
SUB12        0      29.805    26.984     7.949     0.000     0.000    32.616    32.616 
SWAMP        0      76.929    76.929     0.000     0.000     0.000    76.929    76.929 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
#####END_RESULTS_STORM_6 
 
#####START_STORM#7   
100 YEAR, 120 MINUTE DESIGN STORM, WITH IFD COEFFICIENTS LOCATED IN AN EXTERNAL FILE, 
FORBESRIGBYMGA.IFD.                        
        1.00 
        1.00 
#####START_DESIGN_RAIN             
         100         120        1.00 
IFD_COEFFS_IN_IFD_FILE                                                                                                                           
T:\Water\Hydrology\IFDF\ARRIFD_Data\ForbesRigbyDesignMGA.ifd                                                                                    
           1 
VINCENTIA#1  
VINCENTIA#1            1               286324.00  6116427.00        5.00       46.00        8.30        
3.10       95.00       20.00        6.00        4.26       15.80        0.00     1200.00           
0        0.65 (Design) near JervisBayRd & Vincenti  
#####END_DESIGN_RAIN                                                                                                  
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                                                                                                                                                                                                  
#####START_LOSS_RATES              
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SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                              
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                 
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                     
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                  
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                      
#####END_STORM#7     
 
#####START_RESULTS_STORM_7 
      
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         0.66 
Rainfall depth         (mm) =       139.50 
Excess rainfall        (mm) =       134.54 
Calc. runoff depth     (mm) =        71.41  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        88.911 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_SUBAREA_SUMMARY################################################## 
SUBAREA          CENTRE OF AREA          OUTLET              DOWNSTREAM 
                 Easting    Northing     Easting    Northing 
SUB01          284673.81  6116728.50   285646.09  6117185.50 SUB04        
SUB02          285327.09  6116309.00   285496.50  6116499.00 SUB03        
SUB03          285636.69  6116796.00   285646.09  6117185.50 SUB04        
SUB04          285675.31  6117403.00   285856.91  6117412.50 SUB05        
SUB05          286374.81  6117659.50   286493.00  6118145.00 SINK         
SUB06          285775.31  6116165.50   285882.59  6116236.00 SUB07        
SUB07          286204.41  6116710.00   286797.59  6116837.00 SUB10        
SUB08          286210.09  6115782.00   286197.69  6115892.00 SUB09        
SUB09          286694.00  6116084.00   286797.59  6116837.00 SUB10        
SUB10          286901.50  6116865.00   287096.09  6117188.50 SWAMP        
SUB11          287767.81  6115361.00   287370.00  6116167.00 SUB12        
SUB12          287219.00  6116493.50   287096.09  6117188.50 SWAMP        
SWAMP          287096.09  6117188.50   287096.09  6117188.50 SINK         
 
SUBAREA       AREA   CONTRIBUTING     IMP  CODES(1=exists)           QLINEAR 
              (ha)        AREA(ha)    (%)  Stream Outlet  Local       (m3/s) 
                                                  Struct  Struct 
SUB01           147.10     147.10     0.0    0      0      0          -99.90 
SUB02            29.70      29.70     0.0    0      0      0          -99.90 
SUB03            26.80      56.50     0.0    1      0      0          -99.90 
SUB04            38.40     242.00     0.0    1      0      0          -99.90 
SUB05            91.20     333.20     0.0    1      0      0          -99.90 
SUB06             9.40       9.40     2.0    0      0      0          -99.90 
SUB07            60.70      70.10     0.0    1      0      0          -99.90 
SUB08            19.20      19.20     0.0    0      0      0          -99.90 
SUB09            88.80     108.00     5.0    1      0      0          -99.90 
SUB10            28.70     206.80     0.0    1      0      0          -99.90 
SUB11           141.40     141.40     0.0    0      0      0          -99.90 
SUB12            23.60     165.00     0.0    1      0      0          -99.90 
SWAMP             0.00     371.80     0.0    1      0      0          -99.90 
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#####END_SUBAREA_SUMMARY#################################################### 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000     199.136       0.000       0.000       0.000     199.136       0.000 
SUB02        
       0.000       0.000      40.086       0.000       0.000       0.000      40.086       0.000 
SUB03        
      40.086       0.000      36.165       0.000       0.000       0.000      76.317      -0.067 
SUB04        
     275.453       0.000      51.854       0.000       0.000       0.000     327.716      -0.410 
SUB05        
     327.716       0.000     123.266       0.000       0.000       0.000     451.615      -0.632 
SUB06        
       0.000       0.000      12.411       0.262       0.000       0.000      12.673       0.000 
SUB07        
      12.673       0.000      82.047       0.000       0.000       0.000      94.754      -0.034 
SUB08        
       0.000       0.000      25.900       0.000       0.000       0.000      25.900       0.000 
SUB09        
      25.900       0.000     114.022       6.194       0.000       0.000     146.190      -0.074 
SUB10        
     240.945       0.000      38.735       0.000       0.000       0.000     280.003      -0.324 
SUB11        
       0.000       0.000     191.337       0.000       0.000       0.000     191.337       0.000 
SUB12        
     191.337       0.000      31.843       0.000       0.000       0.000     223.439      -0.259 
SWAMP        
     503.443       0.000       0.000       0.000       0.000       0.000     503.443       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000    35.395     0.000     0.000    35.395    35.395 
SUB02        0       0.000     0.000    10.925     0.000     0.000    10.925    10.925 
SUB03        0      10.925     8.319    10.081     0.000     0.000    16.895    16.895 
SUB04        0      52.268    46.218    13.321     0.000     0.000    55.812    55.812 
SUB05        0      55.812    49.477    25.264     0.000     0.000    67.414    67.414 
SUB06        0       0.000     0.000     4.206     0.142     0.000     4.311     4.311 
SUB07        0       4.311     2.290    18.790     0.000     0.000    20.365    20.365 
SUB08        0       0.000     0.000     7.731     0.000     0.000     7.731     7.731 
SUB09        0       7.731     4.271    23.888     2.906     0.000    28.917    28.917 
SUB10        0      49.282    43.149    10.637     0.000     0.000    51.225    51.225 
SUB11        0       0.000     0.000    34.437     0.000     0.000    34.437    34.437 
SUB12        0      34.437    31.158     9.118     0.000     0.000    37.686    37.686 
SWAMP        0      88.911    88.911     0.000     0.000     0.000    88.911    88.911 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
#####END_RESULTS_STORM_7 



Vincentia Coastal Village & District Centre - WSUD Study      
for Stockland Development Pty Ltd 
 

Forbes Rigby Ref : 104016-3-WBNM Output – Pre-Development 13 January 2006  Appendix B 19 

 

 
#####START_STORM#8   
PMF, 120 MINUTE DESIGN STORM, WITH IFD COEFFICIENTS LOCATED IN AN EXTERNAL FILE, 
FORBESRIGBYMGA.IFD.                             
        1.00 
        1.00 
#####START_DESIGN_RAIN             
        9999          60        1.00 
IFD_COEFFS_IN_IFD_FILE                                                                                                                                                                                                                                                                                           
T:\Water\Hydrology\IFDF\ARRIFD_Data\ForbesRigbyDesignMGA.ifd                                                                                                                                                                                                                                                    
           1 
VINCENTIA#1  
VINCENTIA#1            1               286324.00  6116427.00        5.00       46.00        8.30        
3.10       95.00       20.00        6.00        4.26       15.80        0.00     1200.00           
0        0.65 (Design) near JervisBayRd & Vincenti  
#####END_DESIGN_RAIN                                                                                                                                                                                                                                                                  
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                                                                                                    
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                                                                                                                                                                                              
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                                                                                                 
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                                                                                     
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                                                                                  
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                                                                      
#####END_STORM#8     
 
#####START_RESULTS_STORM_8 
 
        
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         0.66 
Rainfall depth         (mm) =       314.27 
Excess rainfall        (mm) =       311.78 
Calc. runoff depth     (mm) =       165.00  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =       292.196 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_SUBAREA_SUMMARY################################################## 
SUBAREA          CENTRE OF AREA          OUTLET              DOWNSTREAM 
                 Easting    Northing     Easting    Northing 
SUB01          284673.81  6116728.50   285646.09  6117185.50 SUB04        
SUB02          285327.09  6116309.00   285496.50  6116499.00 SUB03        
SUB03          285636.69  6116796.00   285646.09  6117185.50 SUB04        
SUB04          285675.31  6117403.00   285856.91  6117412.50 SUB05        
SUB05          286374.81  6117659.50   286493.00  6118145.00 SINK         
SUB06          285775.31  6116165.50   285882.59  6116236.00 SUB07        
SUB07          286204.41  6116710.00   286797.59  6116837.00 SUB10        
SUB08          286210.09  6115782.00   286197.69  6115892.00 SUB09        
SUB09          286694.00  6116084.00   286797.59  6116837.00 SUB10        
SUB10          286901.50  6116865.00   287096.09  6117188.50 SWAMP        
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SUB11          287767.81  6115361.00   287370.00  6116167.00 SUB12        
SUB12          287219.00  6116493.50   287096.09  6117188.50 SWAMP        
SWAMP          287096.09  6117188.50   287096.09  6117188.50 SINK         
 
SUBAREA       AREA   CONTRIBUTING     IMP  CODES(1=exists)           QLINEAR 
              (ha)        AREA(ha)    (%)  Stream Outlet  Local       (m3/s) 
                                                  Struct  Struct 
SUB01           147.10     147.10     0.0    0      0      0          -99.90 
SUB02            29.70      29.70     0.0    0      0      0          -99.90 
SUB03            26.80      56.50     0.0    1      0      0          -99.90 
SUB04            38.40     242.00     0.0    1      0      0          -99.90 
SUB05            91.20     333.20     0.0    1      0      0          -99.90 
SUB06             9.40       9.40     2.0    0      0      0          -99.90 
SUB07            60.70      70.10     0.0    1      0      0          -99.90 
SUB08            19.20      19.20     0.0    0      0      0          -99.90 
SUB09            88.80     108.00     5.0    1      0      0          -99.90 
SUB10            28.70     206.80     0.0    1      0      0          -99.90 
SUB11           141.40     141.40     0.0    0      0      0          -99.90 
SUB12            23.60     165.00     0.0    1      0      0          -99.90 
SWAMP             0.00     371.80     0.0    1      0      0          -99.90 
#####END_SUBAREA_SUMMARY#################################################### 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000     460.102       0.000       0.000       0.000     460.102       0.000 
SUB02        
       0.000       0.000      92.754       0.000       0.000       0.000      92.754       0.000 
SUB03        
      92.754       0.000      83.692       0.000       0.000       0.000     176.551      -0.105 
SUB04        
     636.652       0.000     119.932       0.000       0.000       0.000     757.162      -0.577 
SUB05        
     757.162       0.000     285.133       0.000       0.000       0.000    1043.306      -1.011 
SUB06        
       0.000       0.000      28.743       0.591       0.000       0.000      29.334       0.000 
SUB07        
      29.334       0.000     189.827       0.000       0.000       0.000     219.224      -0.063 
SUB08        
       0.000       0.000      59.949       0.000       0.000       0.000      59.949       0.000 
SUB09        
      59.949       0.000     263.768      13.953       0.000       0.000     337.814      -0.144 
SUB10        
     557.038       0.000      89.631       0.000       0.000       0.000     647.056      -0.388 
SUB11        
       0.000       0.000     442.146       0.000       0.000       0.000     442.146       0.000 
SUB12        
     442.146       0.000      73.701       0.000       0.000       0.000     516.161      -0.314 
SWAMP        
    1163.221       0.000       0.000       0.000       0.000       0.000    1163.221       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000   111.537     0.000     0.000   111.537   111.537 
SUB02        0       0.000     0.000    27.953     0.000     0.000    27.953    27.953 
SUB03        0      27.953    26.189    25.509     0.000     0.000    50.536    50.536 
SUB04        0     162.072   155.425    35.009     0.000     0.000   187.533   187.533 
SUB05        0     187.533   169.605    74.440     0.000     0.000   232.110   232.110 
SUB06        0       0.000     0.000     9.931     0.251     0.000    10.156    10.156 
SUB07        0      10.156     7.636    52.044     0.000     0.000    59.525    59.525 
SUB08        0       0.000     0.000    19.075     0.000     0.000    19.075    19.075 
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SUB09        0      19.075    14.551    69.579     5.413     0.000    87.263    87.263 
SUB10        0     146.787   142.430    27.117     0.000     0.000   167.220   167.220 
SUB11        0       0.000     0.000   107.919     0.000     0.000   107.919   107.919 
SUB12        0     107.919   104.736    22.776     0.000     0.000   124.975   124.975 
SWAMP        0     292.196   292.196     0.000     0.000     0.000   292.196   292.196 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
#####END_RESULTS_STORM_8 
 
 
 
#####START_MULTIPLE_STORM_SUMMARY####################################### 
STORM   ---BURST-----   ---EVENT-----  RAINFALL  EXCESS       PEAK 
        ARI  DURATION   ARI  DURATION            RAINFALL     DISCHARGE 
      (year) (minutes) (year)(minutes)   (mm)     (mm)         (m3/s) 
  1        1     120       0       0     44.06     39.10         22.27 
  2        2     120       0       0     57.54     52.58         30.99 
  3        5     120       0       0     76.99     72.03         44.48 
  4       10     120       0       0     88.72     83.76         53.10 
  5       20     120       0       0    103.85     98.88         64.57 
  6       50     120       0       0    123.97    119.00         76.93 
  7      100     120       0       0    139.50    134.54         88.91 
  8     9999      60       0       0    314.27    311.78        292.20 
#####END_MULTIPLE_STORM_SUMMARY######################################### 
 
#####END_QA_SUMMARY_FILE################################################ 
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Post-Development 
 
 
#####START_QA_SUMMARY_FILE############################################## 
 
F:\Projects\FR 2004-016 Vincentia\WBNM\Vincentia_Base_PRO-Jan06.wbn                                                              
Program run at 10:21 on   6  1 2006  (ddmmyy) 
 
Your Organisation                                                
Organisations Specialisation                                     
Street Address                                                   
City Address                                                     
State Address                                                    
Country                                                          
Zipcode                                                          
Phone Number                                                     
Fax Number                                                       
Your email address                                               
beta_107_user                                                    
                                                                                                                                      
 
out_metafile= T 
out_culverts= F 
out_scourable= F 
sum_catchments= T 
sum_volumes= T 
sum_outlet_structures= T 
sum_local_structures= T 
sum_subareas= F 
sum_depths= F 
sum_Qpeaks= T 
sum_Tpeaks= F 
sum_multiStorms= T 
dbg_run= F 
dbg_echo= F 
dbg_edit= F 
dbg_ifd= F 
trig_flowmin=           5 
 
#####START_PREAMBLE_BLOCK##########|###########|###########|###########|                                   
Project Number: 104-016-3                                                                                 
RUNFILE: F:\Projects\FR 2004-016 Vincentia\WBNM\Vincentia_Base_PRO-Jan06.wbn                                                    
Storms:       1   2   5  10  20  50 100 PMF                                                             
Durations:   90  90  90  90  90  90  90  60                                                                                     
Model Purpose:                                                                                        
Structure Blockage Condition:                                                                                                   
Comment: Vincentia - PROPOSED                                                                                                   
Max 8 lines of text                                                                                                             
#####END_PREAMBLE_BLOCK############|###########|###########|###########|                                                                                                                                                                                                                                                                                         
                                                                                 
                                                                                 
#####START_STATUS_BLOCK############|###########|###########|###########|                                                                                                                       
                                                                                                                                
last edited on 6/01/2006 10:21:49 AM                                                                                            
by Andrew of Forbes Rigby Pty Ltd                                                                                               
2003_V102                                                                                                                       
#####END_STATUS_BLOCK##############|###########|###########|###########|                                                                                                                  
                                                                                 
                                                                                 
#####START_DISPLAY_BLOCK###########|###########|###########|###########|                                                                                                                                                                                                              
    284573.8   6118245.0    287867.8   6115261.0 
        none                                                                                                                    
         0.0         0.0         0.0         0.0         0.0         0.0 
#####END_DISPLAY_BLOCK#############|###########|###########|###########|                                                                                                                                                                                                                  
                                                                                 
                                                                                 
#####START_TOPOLOGY_BLOCK##########|###########|###########|###########|                                                
          13 
SUB01           284673.8   6116728.5    285646.1   6117185.5 SUB04        
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SUB02           285327.1   6116309.0    285496.5   6116499.0 SUB03        
SUB03           285636.7   6116796.0    285646.1   6117185.5 SUB04        
SUB04           285675.3   6117403.0    285856.9   6117412.5 SUB05        
SUB05           286374.8   6117659.5    286493.0   6118145.0 SINK         
SUB06           285775.3   6116165.5    285882.6   6116236.0 SUB07        
SUB07           286204.4   6116710.0    286797.6   6116837.0 SUB10        
SUB08           286210.1   6115782.0    286197.7   6115892.0 SUB09        
SUB09           286694.0   6116084.0    286797.6   6116837.0 SUB10        
SUB10           286901.5   6116865.0    287096.1   6117188.5 SWAMP        
SUB11           287767.8   6115361.0    287370.0   6116167.0 SUB12        
SUB12           287219.0   6116493.5    287096.1   6117188.5 SWAMP        
SWAMP           287096.1   6117188.5    287096.1   6117188.5 SINK         
#####END_TOPOLOGY_BLOCK############|###########|###########|###########|                                                                                                
                                                                                 
                                                                                 
#####START_SURFACES_BLOCK##########|###########|###########|###########|                                                                                                                                                                                            
        0.77 
      -99.90 
SUB01             147.10         0.0        1.29        0.10 
SUB02              29.70         0.0        1.29        0.10 
SUB03              26.80        20.0        1.29        0.10 
SUB04              38.40         5.6        1.29        0.10 
SUB05              91.20         0.0        1.29        0.10 
SUB06               9.40         2.0        1.29        0.10 
SUB07              60.70        20.0        1.29        0.10 
SUB08              19.20         0.0        1.29        0.10 
SUB09              88.80        23.0        1.29        0.10 
SUB10              28.70         0.0        1.29        0.10 
SUB11             141.40         0.0        1.29        0.10 
SUB12              23.60         0.0        1.29        0.10 
SWAMP               0.00         0.0        1.29        0.10 
#####END_SURFACES_BLOCK############|###########|###########|###########|                                                                                                                                         
                                                                                 
                                                                                 
#####START_FLOWPATHS_BLOCK#########|###########|###########|###########|                                                                                                                                                                                                                                     
           8 
SUB03        
#####ROUTING 
        1.00 
SUB04        
#####ROUTING 
        1.00 
SUB05        
#####ROUTING 
        1.00 
SUB07        
#####ROUTING 
        1.00 
SUB09        
#####ROUTING 
        1.00 
SUB10        
#####ROUTING 
        1.00 
SUB12        
#####ROUTING 
        1.00 
SWAMP        
#####ROUTING 
        1.00 
#####END_FLOWPATHS_BLOCK###########|###########|###########|###########|                                                                                                                                                                
                                                                                 
                                                                                 
#####START_LOCAL_STRUCTURES_BLOCK##|###########|###########|###########|                                                                                                                                                                                                                                                            
           0 
#####END_LOCAL_STRUCTURES_BLOCK####|###########|###########|###########|                                                                                                                                                                                                                                              
                                                                                 
                                                                                 
#####START_OUTLET_STRUCTURES_BLOCK#|###########|###########|###########|                                                                            
           0 
#####END_OUTLET_STRUCTURES_BLOCK###|###########|###########|###########|                                                              
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#####START_STORM_BLOCK#############|###########|###########|###########|                                                                                                                                                           
           8 
#####START_STORM#1   
 1 Year,  90 Minute Design Storm                                                                                                
        1.00 
        1.00 
#####START_DESIGN_RAIN             
           1          90        1.00 
IFD_COEFFS_IN_THIS_FILE                                                                                                                                                                                                      
           1 
VINCENTIA#1            1UNKNOWN          2863.24    61164.27        0.05       46.01        8.30        
3.10       95.01       20.01        6.01        4.26       15.80        0.00       12.00           
0        0.65 (Design)                              
#####END_DESIGN_RAIN                                                                                                                                                                                            
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                             
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                                                                                                                       
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                          
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                               
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                            
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                
#####END_STORM#1     
 
#####START_RESULTS_STORM_1 
 
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         5.71 
Rainfall depth         (mm) =        40.36 
Excess rainfall        (mm) =        36.82 
Calc. runoff depth     (mm) =        19.65  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        24.108 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000      54.427       0.000       0.000       0.000      54.427       0.000 
SUB02        
       0.000       0.000      10.917       0.000       0.000       0.000      10.917       0.000 
SUB03        
      10.917       0.000       7.873       2.163       0.000       0.000      20.968      -0.016 
SUB04        
      75.395       0.000      13.349       0.868       0.000       0.000      89.753      -0.141 
SUB05        
      89.753       0.000      33.650       0.000       0.000       0.000     123.654      -0.251 
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SUB06        
       0.000       0.000       3.378       0.076       0.000       0.000       3.454       0.000 
SUB07        
       3.454       0.000      17.901       4.899       0.000       0.000      26.257      -0.004 
SUB08        
       0.000       0.000       7.049       0.000       0.000       0.000       7.049       0.000 
SUB09        
       7.049       0.000      25.226       8.242       0.000       0.000      40.538      -0.020 
SUB10        
      66.795       0.000      10.547       0.000       0.000       0.000      77.455      -0.113 
SUB11        
       0.000       0.000      52.298       0.000       0.000       0.000      52.298       0.000 
SUB12        
      52.298       0.000       8.667       0.000       0.000       0.000      61.053      -0.087 
SWAMP        
     138.508       0.000       0.000       0.000       0.000       0.000     138.508       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000     8.862     0.000     0.000     8.862     8.862 
SUB02        0       0.000     0.000     2.977     0.000     0.000     2.977     2.977 
SUB03        0       2.977     2.119     2.360     1.310     0.000     4.714     4.714 
SUB04        0      13.412    11.734     3.423     0.550     0.000    14.230    14.230 
SUB05        0      14.230    11.992     6.381     0.000     0.000    16.306    16.306 
SUB06        0       0.000     0.000     1.260     0.052     0.000     1.312     1.312 
SUB07        0       1.312     0.582     4.187     2.831     0.000     7.275     7.275 
SUB08        0       0.000     0.000     2.179     0.000     0.000     2.179     2.179 
SUB09        0       2.179     1.058     5.273     4.609     0.000    10.247    10.247 
SUB10        0      17.522    12.408     2.906     0.000     0.000    14.839    14.839 
SUB11        0       0.000     0.000     8.617     0.000     0.000     8.617     8.617 
SUB12        0       8.617     7.889     2.529     0.000     0.000     9.512     9.512 
SWAMP        0      24.108    24.108     0.000     0.000     0.000    24.108    24.108 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
 
 
#####START_LOCAL_STRUCTURE_SUMMARY####################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_LOCAL_STRUCTURE_SUMMARY######################################### 
 
#####END_RESULTS_STORM_1 
 
#####START_STORM#2   
 2 Year,  90 Minute Design Storm                                                                                                
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        1.00 
        1.00 
#####START_DESIGN_RAIN             
           2          90        1.00 
IFD_COEFFS_IN_THIS_FILE                                                                                                                                                                                                                                                
           1 
VINCENTIA#1            1UNKNOWN          2863.24    61164.27        0.05       46.01        8.30        
3.10       95.01       20.01        6.01        4.26       15.80        0.00       12.00           
0        0.65 (Design)                              
#####END_DESIGN_RAIN                                                                                                                                                                                                                                       
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                                                                        
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                                                                                                                                                                  
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                                                                     
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                                                         
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                                                      
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                                          
#####END_STORM#2     
 
#####START_RESULTS_STORM_2 
 
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         5.71 
Rainfall depth         (mm) =        52.56 
Excess rainfall        (mm) =        49.03 
Calc. runoff depth     (mm) =        26.12  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        33.608 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000      72.495       0.000       0.000       0.000      72.495       0.000 
SUB02        
       0.000       0.000      14.552       0.000       0.000       0.000      14.552       0.000 
SUB03        
      14.552       0.000      10.499       2.817       0.000       0.000      27.891      -0.023 
SUB04        
     100.386       0.000      17.781       1.130       0.000       0.000     119.473      -0.177 
SUB05        
     119.473       0.000      44.870       0.000       0.000       0.000     164.646      -0.302 
SUB06        
       0.000       0.000       4.505       0.099       0.000       0.000       4.604       0.000 
SUB07        
       4.604       0.000      23.856       6.381       0.000       0.000      34.849      -0.009 
SUB08        
       0.000       0.000       9.400       0.000       0.000       0.000       9.400       0.000 
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SUB09        
       9.400       0.000      33.626      10.735       0.000       0.000      53.788      -0.027 
SUB10        
      88.637       0.000      14.061       0.000       0.000       0.000     102.851      -0.153 
SUB11        
       0.000       0.000      69.663       0.000       0.000       0.000      69.663       0.000 
SUB12        
      69.663       0.000      11.558       0.000       0.000       0.000      81.329      -0.109 
SWAMP        
     184.181       0.000       0.000       0.000       0.000       0.000     184.181       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000    12.348     0.000     0.000    12.348    12.348 
SUB02        0       0.000     0.000     4.136     0.000     0.000     4.136     4.136 
SUB03        0       4.136     2.964     3.269     1.707     0.000     6.538     6.538 
SUB04        0      18.781    16.384     4.764     0.717     0.000    19.836    19.836 
SUB05        0      19.836    16.897     8.951     0.000     0.000    22.983    22.983 
SUB06        0       0.000     0.000     1.730     0.068     0.000     1.797     1.797 
SUB07        0       1.797     0.812     5.841     3.688     0.000     9.914     9.914 
SUB08        0       0.000     0.000     3.014     0.000     0.000     3.014     3.014 
SUB09        0       3.014     1.486     7.381     6.003     0.000    13.940    13.940 
SUB10        0      23.854    17.252     4.036     0.000     0.000    20.619    20.619 
SUB11        0       0.000     0.000    12.002     0.000     0.000    12.002    12.002 
SUB12        0      12.002    11.018     3.505     0.000     0.000    13.309    13.309 
SWAMP        0      33.608    33.608     0.000     0.000     0.000    33.608    33.608 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
 
 
#####START_LOCAL_STRUCTURE_SUMMARY####################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_LOCAL_STRUCTURE_SUMMARY######################################### 
 
#####END_RESULTS_STORM_2 
 
#####START_STORM#3   
 5 Year,  90 Minute Design Storm                                                                                                
        1.00 
        1.00 
#####START_DESIGN_RAIN             
           5          90        1.00 
IFD_COEFFS_IN_THIS_FILE                                                                                                                                                                                                                                                                                           
           1 
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VINCENTIA#1            1UNKNOWN          2863.24    61164.27        0.05       46.01        8.30        
3.10       95.01       20.01        6.01        4.26       15.80        0.00       12.00           
0        0.65 (Design)                              
#####END_DESIGN_RAIN                                                                                                                                                                                                                                                                                 
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                                                                                                                  
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                                                                                                                                                                                                             
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                                                                                                                
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                                                                                                    
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                                                                                                 
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                                                                                     
#####END_STORM#3     
 
#####START_RESULTS_STORM_3 
 
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         5.71 
Rainfall depth         (mm) =        69.82 
Excess rainfall        (mm) =        66.28 
Calc. runoff depth     (mm) =        35.28  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        47.773 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000      98.035       0.000       0.000       0.000      98.035       0.000 
SUB02        
       0.000       0.000      19.692       0.000       0.000       0.000      19.692       0.000 
SUB03        
      19.692       0.000      14.210       3.742       0.000       0.000      37.678      -0.034 
SUB04        
     135.713       0.000      24.047       1.501       0.000       0.000     161.494      -0.233 
SUB05        
     161.494       0.000      60.730       0.000       0.000       0.000     222.601      -0.377 
SUB06        
       0.000       0.000       6.098       0.131       0.000       0.000       6.230       0.000 
SUB07        
       6.230       0.000      32.277       8.475       0.000       0.000      46.996      -0.014 
SUB08        
       0.000       0.000      12.722       0.000       0.000       0.000      12.722       0.000 
SUB09        
      12.722       0.000      45.500      14.259       0.000       0.000      72.517      -0.036 
SUB10        
     119.513       0.000      19.028       0.000       0.000       0.000     138.749      -0.208 
SUB11        
       0.000       0.000      94.202       0.000       0.000       0.000      94.202       0.000 
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SUB12        
      94.202       0.000      15.643       0.000       0.000       0.000     109.987      -0.142 
SWAMP        
     248.736       0.000       0.000       0.000       0.000       0.000     248.736       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000    17.585     0.000     0.000    17.585    17.585 
SUB02        0       0.000     0.000     5.856     0.000     0.000     5.856     5.856 
SUB03        0       5.856     4.226     4.611     2.267     0.000     9.267     9.267 
SUB04        0      26.852    23.299     6.758     0.952     0.000    28.189    28.189 
SUB05        0      28.189    24.221    12.810     0.000     0.000    32.984    32.984 
SUB06        0       0.000     0.000     2.417     0.090     0.000     2.507     2.507 
SUB07        0       2.507     1.155     8.312     4.898     0.000    13.801    13.801 
SUB08        0       0.000     0.000     4.247     0.000     0.000     4.247     4.247 
SUB09        0       4.247     2.122    10.535     7.974     0.000    19.373    19.373 
SUB10        0      33.174    24.473     5.712     0.000     0.000    29.220    29.220 
SUB11        0       0.000     0.000    17.136     0.000     0.000    17.136    17.136 
SUB12        0      17.136    15.695     4.950     0.000     0.000    19.033    19.033 
SWAMP        0      47.773    47.773     0.000     0.000     0.000    47.773    47.773 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
 
 
#####START_LOCAL_STRUCTURE_SUMMARY####################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_LOCAL_STRUCTURE_SUMMARY######################################### 
 
#####END_RESULTS_STORM_3 
 
#####START_STORM#4   
 10 Year,  90 Minute Design Storm                                                                                               
        1.00 
        1.00 
#####START_DESIGN_RAIN             
          10          90        1.00 
IFD_COEFFS_IN_THIS_FILE                                                                                                                                                                                                                                                                                                                                      
           1 
VINCENTIA#1            1UNKNOWN          2863.24    61164.27        0.05       46.01        8.30        
3.10       95.01       20.01        6.01        4.26       15.80        0.00       12.00           
0        0.65 (Design)                              
#####END_DESIGN_RAIN                                                                                                                                                                                                                                                                                                                            
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                                                                                                                                                             
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#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                         
#####START_RECORDED_HYDROGRAPHS                                                                                                            
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                
#####START_IMPORTED_HYDROGRAPHS                                                                                             
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                 
#####END_STORM#4     
 
#####START_RESULTS_STORM_4 
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         5.71 
Rainfall depth         (mm) =        80.15 
Excess rainfall        (mm) =        76.61 
Calc. runoff depth     (mm) =        40.76  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        56.610 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000     113.305       0.000       0.000       0.000     113.305       0.000 
SUB02        
       0.000       0.000      22.772       0.000       0.000       0.000      22.772       0.000 
SUB03        
      22.772       0.000      16.430       4.296       0.000       0.000      43.538      -0.041 
SUB04        
     156.844       0.000      27.804       1.723       0.000       0.000     186.619      -0.248 
SUB05        
     186.619       0.000      70.211       0.000       0.000       0.000     257.237      -0.407 
SUB06        
       0.000       0.000       7.052       0.151       0.000       0.000       7.202       0.000 
SUB07        
       7.202       0.000      37.300       9.730       0.000       0.000      54.249      -0.017 
SUB08        
       0.000       0.000      14.712       0.000       0.000       0.000      14.712       0.000 
SUB09        
      14.712       0.000      52.588      16.369       0.000       0.000      83.712      -0.042 
SUB10        
     137.961       0.000      22.004       0.000       0.000       0.000     160.199      -0.234 
SUB11        
       0.000       0.000     108.878       0.000       0.000       0.000     108.878       0.000 
SUB12        
     108.878       0.000      18.088       0.000       0.000       0.000     127.123      -0.157 
SWAMP        
     287.323       0.000       0.000       0.000       0.000       0.000     287.323       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
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#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000    20.937     0.000     0.000    20.937    20.937 
SUB02        0       0.000     0.000     6.923     0.000     0.000     6.923     6.923 
SUB03        0       6.923     5.011     5.441     2.603     0.000    10.968    10.968 
SUB04        0      31.905    27.614     7.998     1.093     0.000    33.498    33.498 
SUB05        0      33.498    28.776    15.224     0.000     0.000    39.247    39.247 
SUB06        0       0.000     0.000     2.839     0.103     0.000     2.943     2.943 
SUB07        0       2.943     1.370     9.851     5.623     0.000    16.199    16.199 
SUB08        0       0.000     0.000     5.010     0.000     0.000     5.010     5.010 
SUB09        0       5.010     2.515    12.502     9.154     0.000    22.725    22.725 
SUB10        0      38.923    28.974     6.752     0.000     0.000    34.551    34.551 
SUB11        0       0.000     0.000    20.399     0.000     0.000    20.399    20.399 
SUB12        0      20.399    18.642     5.845     0.000     0.000    22.600    22.600 
SWAMP        0      56.610    56.610     0.000     0.000     0.000    56.610    56.610 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
 
 
#####START_LOCAL_STRUCTURE_SUMMARY####################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_LOCAL_STRUCTURE_SUMMARY######################################### 
 
#####END_RESULTS_STORM_4 
 
#####START_STORM#5   
 20 Year,  90 Minute Design Storm                                                                            
        1.00 
        1.00 
#####START_DESIGN_RAIN             
          20          90        1.00 
IFD_COEFFS_IN_THIS_FILE                                                                                                                   
           1 
VINCENTIA#1            1UNKNOWN          2863.24    61164.27        0.05       46.01        8.30        
3.10       95.01       20.01        6.01        4.26       15.80        0.00       12.00           
0        0.65 (Design)                              
#####END_DESIGN_RAIN                                                                                                         
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                                                                                                                                                                                                         
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
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SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                                     
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                        
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                            
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                         
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                             
#####END_STORM#5     
 
#####START_RESULTS_STORM_5 
 
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         5.71 
Rainfall depth         (mm) =        93.51 
Excess rainfall        (mm) =        89.98 
Calc. runoff depth     (mm) =        47.84  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        68.364 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000     133.085       0.000       0.000       0.000     133.085       0.000 
SUB02        
       0.000       0.000      26.751       0.000       0.000       0.000      26.751       0.000 
SUB03        
      26.751       0.000      19.305       5.012       0.000       0.000      51.117      -0.048 
SUB04        
     184.201       0.000      32.661       2.011       0.000       0.000     219.148      -0.275 
SUB05        
     219.148       0.000      82.478       0.000       0.000       0.000     302.095      -0.469 
SUB06        
       0.000       0.000       8.286       0.176       0.000       0.000       8.461       0.000 
SUB07        
       8.461       0.000      43.790      11.352       0.000       0.000      63.623      -0.019 
SUB08        
       0.000       0.000      17.287       0.000       0.000       0.000      17.287       0.000 
SUB09        
      17.287       0.000      61.784      19.099       0.000       0.000      98.223      -0.053 
SUB10        
     161.846       0.000      25.850       0.000       0.000       0.000     187.950      -0.254 
SUB11        
       0.000       0.000     127.931       0.000       0.000       0.000     127.931       0.000 
SUB12        
     127.931       0.000      21.252       0.000       0.000       0.000     149.352      -0.170 
SWAMP        
     337.302       0.000       0.000       0.000       0.000       0.000     337.302       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
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                  (Discharges in m3/s) 
SUB01        0       0.000     0.000    25.416     0.000     0.000    25.416    25.416 
SUB02        0       0.000     0.000     8.335     0.000     0.000     8.335     8.335 
SUB03        0       8.335     6.052     6.541     3.037     0.000    13.233    13.233 
SUB04        0      38.650    33.415     9.642     1.275     0.000    40.571    40.571 
SUB05        0      40.571    34.850    18.442     0.000     0.000    47.623    47.623 
SUB06        0       0.000     0.000     3.395     0.121     0.000     3.516     3.516 
SUB07        0       3.516     1.657    11.892     6.561     0.000    19.360    19.360 
SUB08        0       0.000     0.000     6.018     0.000     0.000     6.018     6.018 
SUB09        0       6.018     3.040    15.124    10.681     0.000    27.156    27.156 
SUB10        0      46.517    34.938     8.127     0.000     0.000    41.643    41.643 
SUB11        0       0.000     0.000    24.760     0.000     0.000    24.760    24.760 
SUB12        0      24.760    22.572     7.029     0.000     0.000    27.353    27.353 
SWAMP        0      68.364    68.364     0.000     0.000     0.000    68.364    68.364 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
 
 
#####START_LOCAL_STRUCTURE_SUMMARY####################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_LOCAL_STRUCTURE_SUMMARY######################################### 
 
#####END_RESULTS_STORM_5 
 
#####START_STORM#6   
 50 Year,  90 Minute Design Storm                                                                                               
        1.00 
        1.00 
#####START_DESIGN_RAIN             
          50          90        1.00 
IFD_COEFFS_IN_THIS_FILE                                                                                                                                                              
           1 
VINCENTIA#1            1UNKNOWN          2863.24    61164.27        0.05       46.01        8.30        
3.10       95.01       20.01        6.01        4.26       15.80        0.00       12.00           
0        0.65 (Design)                              
#####END_DESIGN_RAIN                                                                                                                                                    
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                     
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 



Vincentia Coastal Village & District Centre - WSUD Study      
for Stockland Development Pty Ltd 
 

WBNM Output – POST-DEVELOPMENT 

 

SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                                                                                
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                                                                   
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                                                                       
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                                                                    
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                                                                        
#####END_STORM#6     
 
#####START_RESULTS_STORM_6 
 
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         5.71 
Rainfall depth         (mm) =       111.24 
Excess rainfall        (mm) =       107.70 
Calc. runoff depth     (mm) =        57.26  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        80.941 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000     159.437       0.000       0.000       0.000     159.437       0.000 
SUB02        
       0.000       0.000      32.031       0.000       0.000       0.000      32.031       0.000 
SUB03        
      32.031       0.000      23.112       5.962       0.000       0.000      61.162      -0.057 
SUB04        
     220.599       0.000      39.109       2.392       0.000       0.000     262.416      -0.315 
SUB05        
     262.416       0.000      98.711       0.000       0.000       0.000     361.668      -0.541 
SUB06        
       0.000       0.000       9.919       0.209       0.000       0.000      10.129       0.000 
SUB07        
      10.129       0.000      52.439      13.504       0.000       0.000      76.096      -0.025 
SUB08        
       0.000       0.000      20.694       0.000       0.000       0.000      20.694       0.000 
SUB09        
      20.694       0.000      73.939      22.719       0.000       0.000     117.414      -0.062 
SUB10        
     193.510       0.000      30.950       0.000       0.000       0.000     224.762      -0.303 
SUB11        
       0.000       0.000     153.245       0.000       0.000       0.000     153.245       0.000 
SUB12        
     153.245       0.000      25.442       0.000       0.000       0.000     178.897      -0.211 
SWAMP        
     403.659       0.000       0.000       0.000       0.000       0.000     403.659       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000    29.837     0.000     0.000    29.837    29.837 
SUB02        0       0.000     0.000     9.669     0.000     0.000     9.669     9.669 
SUB03        0       9.669     7.177     7.564     3.372     0.000    15.420    15.420 
SUB04        0      45.257    39.945    11.201     1.414     0.000    48.406    48.406 
SUB05        0      48.406    42.268    21.574     0.000     0.000    57.828    57.828 
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SUB06        0       0.000     0.000     3.895     0.133     0.000     4.029     4.029 
SUB07        0       4.029     1.979    13.852     7.300     0.000    22.269    22.269 
SUB08        0       0.000     0.000     6.951     0.000     0.000     6.951     6.951 
SUB09        0       6.951     3.657    17.664    11.900     0.000    31.244    31.244 
SUB10        0      53.513    41.242     9.425     0.000     0.000    49.081    49.081 
SUB11        0       0.000     0.000    29.059     0.000     0.000    29.059    29.059 
SUB12        0      29.059    26.933     8.136     0.000     0.000    32.548    32.548 
SWAMP        0      80.941    80.941     0.000     0.000     0.000    80.941    80.941 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
 
 
#####START_LOCAL_STRUCTURE_SUMMARY####################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_LOCAL_STRUCTURE_SUMMARY######################################### 
 
#####END_RESULTS_STORM_6 
 
#####START_STORM#7   
 100 Year,  90 Minute Design Storm                                                                                              
        1.00 
        1.00 
#####START_DESIGN_RAIN             
         100          90        1.00 
IFD_COEFFS_IN_THIS_FILE                                                                                                                                                                                                         
           1 
VINCENTIA#1            1UNKNOWN          2863.24    61164.27        0.05       46.01        8.30        
3.10       95.01       20.01        6.01        4.26       15.80        0.00       12.00           
0        0.65 (Design)                              
#####END_DESIGN_RAIN                                                                                                                                                                                               
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                                
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                                                                                                                          
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                             
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                  
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                               
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           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                   
#####END_STORM#7     
 
#####START_RESULTS_STORM_7 
 
 
 
#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         5.71 
Rainfall depth         (mm) =       124.89 
Excess rainfall        (mm) =       121.35 
Calc. runoff depth     (mm) =        64.49  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =        93.073 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000     179.671       0.000       0.000       0.000     179.671       0.000 
SUB02        
       0.000       0.000      36.092       0.000       0.000       0.000      36.092       0.000 
SUB03        
      36.092       0.000      26.044       6.694       0.000       0.000      68.892      -0.062 
SUB04        
     248.563       0.000      44.070       2.685       0.000       0.000     295.660      -0.341 
SUB05        
     295.660       0.000     111.240       0.000       0.000       0.000     407.467      -0.567 
SUB06        
       0.000       0.000      11.179       0.235       0.000       0.000      11.414       0.000 
SUB07        
      11.414       0.000      59.079      15.161       0.000       0.000      85.682      -0.028 
SUB08        
       0.000       0.000      23.321       0.000       0.000       0.000      23.321       0.000 
SUB09        
      23.321       0.000      83.323      25.507       0.000       0.000     132.223      -0.072 
SUB10        
     217.905       0.000      34.876       0.000       0.000       0.000     253.113      -0.332 
SUB11        
       0.000       0.000     172.634       0.000       0.000       0.000     172.634       0.000 
SUB12        
     172.634       0.000      28.672       0.000       0.000       0.000     201.548      -0.241 
SWAMP        
     454.661       0.000       0.000       0.000       0.000       0.000     454.661       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000    34.457     0.000     0.000    34.457    34.457 
SUB02        0       0.000     0.000    11.095     0.000     0.000    11.095    11.095 
SUB03        0      11.095     8.250     8.667     3.786     0.000    17.734    17.734 
SUB04        0      52.191    46.004    12.867     1.587     0.000    55.755    55.755 
SUB05        0      55.755    48.657    24.873     0.000     0.000    66.659    66.659 
SUB06        0       0.000     0.000     4.447     0.150     0.000     4.596     4.596 
SUB07        0       4.596     2.278    15.931     8.196     0.000    25.446    25.446 
SUB08        0       0.000     0.000     7.962     0.000     0.000     7.962     7.962 
SUB09        0       7.962     4.204    20.338    13.360     0.000    35.695    35.695 
SUB10        0      61.141    47.408    10.814     0.000     0.000    56.375    56.375 
SUB11        0       0.000     0.000    33.555     0.000     0.000    33.555    33.555 
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SUB12        0      33.555    31.010     9.327     0.000     0.000    37.455    37.455 
SWAMP        0      93.073    93.073     0.000     0.000     0.000    93.073    93.073 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
 
 
#####START_LOCAL_STRUCTURE_SUMMARY####################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_LOCAL_STRUCTURE_SUMMARY######################################### 
 
#####END_RESULTS_STORM_7 
 
#####START_STORM#8   
 9999 Year,  60 Minute Design Storm                                                                                             
        1.00 
        1.00 
#####START_DESIGN_RAIN             
        9999          60        1.00 
IFD_COEFFS_IN_THIS_FILE                                                                                                                                                                                                                                                   
           1 
VINCENTIA#1            1UNKNOWN          2863.24    61164.27        0.05       46.01        8.30        
3.10       95.01       20.01        6.01        4.26       15.80        0.00       12.00           
0        0.65 (Design)                              
#####END_DESIGN_RAIN                                                                                                                                                                                                                                          
#####START_CALC_RAINGAUGE_WEIGHTS  
#####END_CALC_RAINGAUGE_WEIGHTS                                                                                                                                                                                           
#####START_LOSS_RATES              
SUB01               0.00        2.50        0.00 
SUB02               0.00        2.50        0.00 
SUB03               0.00        2.50        0.00 
SUB04               0.00        2.50        0.00 
SUB05               0.00        2.50        0.00 
SUB06               0.00        2.50        0.00 
SUB07               0.00        2.50        0.00 
SUB08               0.00        2.50        0.00 
SUB09               0.00        2.50        0.00 
SUB10               0.00        2.50        0.00 
SUB11               0.00        2.50        0.00 
SUB12               0.00        2.50        0.00 
SWAMP               0.00        2.50        0.00 
#####END_LOSS_RATES                                                                                                                                                                                                                                                                                                     
#####START_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                                                                        
           0 
#####END_RECORDED_HYDROGRAPHS                                                                                                                                                                                                                                                                            
#####START_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                                                         
           0 
#####END_IMPORTED_HYDROGRAPHS                                                                                                                                                                                                                                                             
#####END_STORM#8     
 
#####START_RESULTS_STORM_8 
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#####START_CATCHMENT_SUMMARY############################################ 
Catchment area   (hectares) =       705.00 
Impervious percent      (%) =         5.71 
Rainfall depth         (mm) =       314.27 
Excess rainfall        (mm) =       311.91 
Calc. runoff depth     (mm) =       165.05  - from bottom subarea 
Recd. runoff depth     (mm) =         0.00  - from bottom subarea 
Calc. peak discharge (m3/s) =       298.551 - from bottom subarea 
Recd. peak discharge (m3/s) =         0.000 - from bottom subarea 
#####END_CATCHMENT_SUMMARY############################################## 
 
 
#####START_VOLUME_SUMMARY####################################################################### 
SUBAREA DIRECTED IMPORTED      LOCAL       LOCAL    DIRECTED    IMPORTED     OUTFLOW     BALANCE 
          TO TOP   TO TOP   PERVIOUS  IMPERVIOUS   TO BOTTOM   TO BOTTOM                    
        (Volumes in thousands m3) 
SUB01        
       0.000       0.000     460.102       0.000       0.000       0.000     460.102       0.000 
SUB02        
       0.000       0.000      92.754       0.000       0.000       0.000      92.754       0.000 
SUB03        
      92.754       0.000      66.946      16.844       0.000       0.000     176.650      -0.105 
SUB04        
     636.751       0.000     113.211       6.758       0.000       0.000     757.308      -0.588 
SUB05        
     757.308       0.000     285.133       0.000       0.000       0.000    1043.436      -0.995 
SUB06        
       0.000       0.000      28.743       0.591       0.000       0.000      29.334       0.000 
SUB07        
      29.334       0.000     151.753      38.152       0.000       0.000     219.301      -0.063 
SUB08        
       0.000       0.000      59.949       0.000       0.000       0.000      59.949       0.000 
SUB09        
      59.949       0.000     213.833      64.185       0.000       0.000     338.112      -0.144 
SUB10        
     557.413       0.000      89.631       0.000       0.000       0.000     647.468      -0.424 
SUB11        
       0.000       0.000     442.146       0.000       0.000       0.000     442.146       0.000 
SUB12        
     442.146       0.000      73.701       0.000       0.000       0.000     516.161      -0.314 
SWAMP        
    1163.633       0.000       0.000       0.000       0.000       0.000    1163.633       0.000 
#####END_VOLUME_SUMMARY######################################################################### 
 
 
#####START_PEAK_SUMMARY############################################################### 
SUBAREA OUT_STR     STREAM    STREAM     LOCAL     LOCAL    DIRECTED  OUTLET_STRUCTURE 
        1=exist        TOP    BOTTOM  PERVIOUS IMPERVIOUS  TO BOTTOM  INFLOW   OUTFLOW 
                 including                                 including 
               imported to                               imported to 
                      TOP                                    BOTTOM 
                  (Discharges in m3/s) 
SUB01        0       0.000     0.000   111.537     0.000     0.000   111.537   111.537 
SUB02        0       0.000     0.000    27.953     0.000     0.000    27.953    27.953 
SUB03        0      27.953    26.189    20.979     6.527     0.000    50.585    50.585 
SUB04        0     162.117   155.560    33.300     2.627     0.000   187.807   187.807 
SUB05        0     187.807   169.842    74.440     0.000     0.000   233.238   233.238 
SUB06        0       0.000     0.000     9.931     0.251     0.000    10.156    10.156 
SUB07        0      10.156     7.636    42.859    14.667     0.000    61.881    61.881 
SUB08        0       0.000     0.000    19.075     0.000     0.000    19.075    19.075 
SUB09        0      19.075    14.551    57.869    24.447     0.000    90.066    90.066 
SUB10        0     151.353   148.393    27.117     0.000     0.000   174.171   174.171 
SUB11        0       0.000     0.000   107.919     0.000     0.000   107.919   107.919 
SUB12        0     107.919   104.736    22.776     0.000     0.000   124.975   124.975 
SWAMP        0     298.551   298.551     0.000     0.000     0.000   298.551   298.551 
#####END_PEAK_SUMMARY################################################################# 
 
 
#####START_OUTLET_STRUCTURE_SUMMARY###################################### 
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SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_OUTLET_STRUCTURE_SUMMARY######################################## 
 
 
#####START_LOCAL_STRUCTURE_SUMMARY####################################### 
SUBAREA               INITIAL     INFLOW    OUTFLOW      FINAL    BALANCE 
                      STORAGE                          STORAGE 
                      (Volumes in thousands m3) 
 
 
SUBAREA                INFLOW    OUTFLOW     INFLOW    MAX.VOL  MAX.WATER 
                         PEAK       PEAK     VOLUME     STORED  ELEVATION 
                       (m3/s)     (m3/s)    (m3 E3)    (m3 E3)   (metres) 
 
#####END_LOCAL_STRUCTURE_SUMMARY######################################### 
 
#####END_RESULTS_STORM_8 
 
 
 
#####START_MULTIPLE_STORM_SUMMARY####################################### 
STORM   ---BURST-----   ---EVENT-----  RAINFALL  EXCESS       PEAK 
        ARI  DURATION   ARI  DURATION            RAINFALL     DISCHARGE 
      (year) (minutes) (year)(minutes)   (mm)     (mm)         (m3/s) 
  1        1      90       0       0     40.36     36.82         24.11 
  2        2      90       0       0     52.56     49.03         33.61 
  3        5      90       0       0     69.82     66.28         47.77 
  4       10      90       0       0     80.15     76.61         56.61 
  5       20      90       0       0     93.51     89.98         68.36 
  6       50      90       0       0    111.24    107.70         80.94 
  7      100      90       0       0    124.89    121.35         93.07 
  8     9999      60       0       0    314.27    311.91        298.55 
#####END_MULTIPLE_STORM_SUMMARY######################################### 
 
#####END_QA_SUMMARY_FILE################################################ 
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HEC-RAS  Plan: n=0.2 pro
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
West Arm 1 1060    ARI 1 3.00 13.72 14.74 14.74 0.014966 0.24 12.61 50.59 0.15
West Arm 1 1060    ARI 2 4.10 13.72 14.79 14.80 0.015271 0.27 15.43 53.26 0.16
West Arm 1 1060    ARI 5 5.90 13.72 14.87 14.88 0.016157 0.29 20.27 63.99 0.17
West Arm 1 1060    ARI 10 6.90 13.72 14.91 14.91 0.015807 0.31 22.61 65.40 0.17
West Arm 1 1060    ARI 20 8.30 13.72 14.95 14.96 0.015599 0.32 25.63 67.17 0.17
West Arm 1 1060    ARI 50 9.70 13.72 14.99 15.00 0.016089 0.35 28.11 68.61 0.17
West Arm 1 1060    ARI 100 11.10 13.72 15.03 15.04 0.015892 0.36 30.98 70.87 0.17
West Arm 1 1060    PMF 28.00 13.72 15.38 15.39 0.016190 0.48 58.54 88.35 0.19

West Arm 1 1020    ARI 1 3.00 13.84 14.20 14.00 14.20 0.011923 0.20 14.90 66.53 0.14
West Arm 1 1020    ARI 2 4.10 13.84 14.25 14.02 14.25 0.012154 0.23 18.21 69.76 0.14
West Arm 1 1020    ARI 5 5.90 13.84 14.32 14.32 0.012277 0.25 23.17 74.32 0.15
West Arm 1 1020    ARI 10 6.90 13.84 14.35 14.35 0.012770 0.27 25.40 76.15 0.15
West Arm 1 1020    ARI 20 8.30 13.84 14.39 14.40 0.012789 0.29 28.75 78.82 0.15
West Arm 1 1020    ARI 50 9.70 13.84 14.43 14.44 0.012659 0.30 32.08 81.38 0.15
West Arm 1 1020    ARI 100 11.10 13.84 14.47 14.47 0.012781 0.32 35.06 83.60 0.16
West Arm 1 1020    PMF 28.00 13.84 14.79 14.80 0.013764 0.43 64.67 101.95 0.17

West Arm 1 980     ARI 1 3.00 13.20 13.52 13.35 13.52 0.025938 0.28 10.85 53.89 0.20
West Arm 1 980     ARI 2 4.10 13.20 13.56 13.37 13.57 0.025774 0.31 13.42 57.17 0.20
West Arm 1 980     ARI 5 5.90 13.20 13.63 13.41 13.63 0.025666 0.34 17.24 61.72 0.21
West Arm 1 980     ARI 10 6.90 13.20 13.66 13.42 13.67 0.024664 0.35 19.47 64.23 0.21
West Arm 1 980     ARI 20 8.30 13.20 13.70 13.71 0.024701 0.38 22.13 67.09 0.21
West Arm 1 980     ARI 50 9.70 13.20 13.74 13.75 0.024407 0.39 24.80 69.99 0.21
West Arm 1 980     ARI 100 11.10 13.20 13.78 13.79 0.023666 0.40 27.60 72.97 0.21
West Arm 1 980     PMF 28.00 13.20 14.10 14.12 0.021953 0.51 54.75 95.44 0.22

West Arm 1 940     ARI 1 3.00 12.22 12.66 12.66 0.018255 0.26 11.70 50.08 0.17
West Arm 1 940     ARI 2 4.10 12.22 12.71 12.72 0.017692 0.28 14.65 53.68 0.17
West Arm 1 940     ARI 5 5.90 12.22 12.79 12.79 0.017766 0.31 18.86 58.66 0.18
West Arm 1 940     ARI 10 6.90 12.22 12.82 12.83 0.017976 0.33 20.97 61.00 0.18
West Arm 1 940     ARI 20 8.30 12.22 12.87 12.88 0.018145 0.35 23.82 64.03 0.18
West Arm 1 940     ARI 50 9.70 12.22 12.91 12.92 0.018227 0.37 26.58 66.82 0.18
West Arm 1 940     ARI 100 11.10 12.22 12.95 12.96 0.018718 0.38 28.98 69.17 0.19
West Arm 1 940     PMF 28.00 12.22 13.27 13.28 0.020082 0.51 54.77 89.32 0.21

West Arm 1 900     ARI 1 3.00 11.34 11.70 11.53 11.71 0.032793 0.32 9.46 45.58 0.22
West Arm 1 900     ARI 2 4.10 11.34 11.75 11.56 11.75 0.034652 0.35 11.59 49.50 0.23
West Arm 1 900     ARI 5 5.90 11.34 11.81 11.81 0.036510 0.40 14.65 53.52 0.25
West Arm 1 900     ARI 10 6.90 11.34 11.84 11.85 0.036381 0.42 16.35 55.53 0.25
West Arm 1 900     ARI 20 8.30 11.34 11.88 11.89 0.035949 0.44 18.68 58.17 0.25
West Arm 1 900     ARI 50 9.70 11.34 11.92 11.93 0.035637 0.46 20.90 60.59 0.25
West Arm 1 900     ARI 100 11.10 11.34 11.95 11.97 0.034415 0.48 23.27 63.07 0.25
West Arm 1 900     PMF 28.00 11.34 12.27 12.29 0.031565 0.60 46.54 83.48 0.26

West Arm 1 860     ARI 1 3.00 10.34 10.76 10.76 0.017776 0.26 11.51 47.06 0.17
West Arm 1 860     ARI 2 4.10 10.34 10.82 10.83 0.016576 0.28 14.57 50.43 0.17
West Arm 1 860     ARI 5 5.90 10.34 10.91 10.91 0.015444 0.31 19.19 55.15 0.17
West Arm 1 860     ARI 10 6.90 10.34 10.95 10.96 0.015067 0.32 21.59 57.45 0.17
West Arm 1 860     ARI 20 8.30 10.34 11.01 11.01 0.014761 0.34 24.76 60.39 0.17
West Arm 1 860     ARI 50 9.70 10.34 11.06 11.06 0.014442 0.35 27.91 63.42 0.17
West Arm 1 860     ARI 100 11.10 10.34 11.10 11.10 0.014699 0.36 30.56 65.87 0.17
West Arm 1 860     PMF 28.00 10.34 11.51 11.52 0.012995 0.45 62.65 90.18 0.17

West Arm 1 820     ARI 1 3.00 9.77 10.28 10.28 0.008981 0.21 14.23 47.90 0.12
West Arm 1 820     ARI 2 4.10 9.77 10.34 10.34 0.009363 0.24 17.39 51.11 0.13
West Arm 1 820     ARI 5 5.90 9.77 10.43 10.43 0.009700 0.27 22.13 55.50 0.13
West Arm 1 820     ARI 10 6.90 9.77 10.47 10.48 0.009847 0.28 24.56 57.63 0.14
West Arm 1 820     ARI 20 8.30 9.77 10.53 10.53 0.009881 0.30 27.92 60.33 0.14
West Arm 1 820     ARI 50 9.70 9.77 10.58 10.59 0.009943 0.31 31.07 62.66 0.14
West Arm 1 820     ARI 100 11.10 9.77 10.63 10.63 0.009903 0.32 34.19 64.83 0.14
West Arm 1 820     PMF 28.00 9.77 11.07 11.08 0.009535 0.42 66.91 84.29 0.15

West Arm 1 780     ARI 1 4.15 9.36 9.75 9.55 9.76 0.018492 0.28 14.57 53.69 0.17
West Arm 1 780     ARI 2 5.70 9.36 9.82 9.83 0.017295 0.31 18.37 56.67 0.17
West Arm 1 780     ARI 5 8.05 9.36 9.91 9.91 0.016707 0.34 23.42 60.39 0.18
West Arm 1 780     ARI 10 9.45 9.36 9.96 9.96 0.015893 0.36 26.56 62.58 0.17
West Arm 1 780     ARI 20 11.35 9.36 10.01 10.02 0.015857 0.38 30.13 65.10 0.18
West Arm 1 780     ARI 50 13.20 9.36 10.06 10.07 0.015838 0.39 33.43 67.20 0.18
West Arm 1 780     ARI 100 15.10 9.36 10.11 10.12 0.015750 0.41 36.74 69.30 0.18
West Arm 1 780     PMF 39.35 9.36 10.56 10.57 0.015872 0.55 72.04 89.16 0.19

West Arm 1 740     ARI 1 4.15 8.69 9.15 9.16 0.012398 0.25 16.32 52.89 0.15
West Arm 1 740     ARI 2 5.70 8.69 9.22 9.22 0.013231 0.29 19.97 57.10 0.15
West Arm 1 740     ARI 5 8.05 8.69 9.30 9.31 0.014020 0.32 24.92 61.80 0.16
West Arm 1 740     ARI 10 9.45 8.69 9.35 9.35 0.014286 0.34 27.72 64.31 0.17
West Arm 1 740     ARI 20 11.35 8.69 9.40 9.41 0.014719 0.36 31.21 67.21 0.17
West Arm 1 740     ARI 50 13.20 8.69 9.45 9.45 0.015019 0.38 34.34 69.10 0.17
West Arm 1 740     ARI 100 15.10 8.69 9.49 9.50 0.015501 0.41 37.23 70.77 0.18
West Arm 1 740     PMF 39.35 8.69 9.91 9.93 0.016542 0.56 70.81 88.11 0.20



HEC-RAS  Plan: n=0.2 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

West Arm 1 700     ARI 1 4.15 7.47 7.98 7.83 8.01 0.124825 0.74 5.57 20.34 0.45
West Arm 1 700     ARI 2 5.70 7.47 8.09 7.89 8.12 0.087432 0.69 8.24 25.68 0.39
West Arm 1 700     ARI 5 8.05 7.47 8.23 7.95 8.25 0.065574 0.66 12.20 32.95 0.35
West Arm 1 700     ARI 10 9.45 7.47 8.29 7.98 8.32 0.059584 0.66 14.40 36.48 0.33
West Arm 1 700     ARI 20 11.35 7.47 8.37 8.03 8.39 0.052082 0.65 17.50 40.80 0.32
West Arm 1 700     ARI 50 13.20 7.47 8.44 8.06 8.46 0.047324 0.65 20.39 44.34 0.30
West Arm 1 700     ARI 100 15.10 7.47 8.51 8.53 0.043557 0.65 23.32 47.69 0.30
West Arm 1 700     PMF 39.35 7.47 9.03 9.06 0.029376 0.71 55.67 74.24 0.26

West Arm 1 660     ARI 1 4.15 5.85 6.88 6.89 0.011915 0.36 11.60 21.75 0.16
West Arm 1 660     ARI 2 5.70 5.85 6.98 6.99 0.013541 0.41 14.00 23.80 0.17
West Arm 1 660     ARI 5 8.05 5.85 7.12 7.13 0.015367 0.46 17.45 27.03 0.18
West Arm 1 660     ARI 10 9.45 5.85 7.19 7.20 0.016121 0.49 19.40 28.74 0.19
West Arm 1 660     ARI 20 11.35 5.85 7.27 7.28 0.017310 0.52 21.76 30.68 0.20
West Arm 1 660     ARI 50 13.20 5.85 7.34 7.36 0.018146 0.55 24.13 32.82 0.20
West Arm 1 660     ARI 100 15.10 5.85 7.41 7.43 0.018867 0.57 26.48 34.86 0.21
West Arm 1 660     PMF 39.35 5.85 8.06 8.09 0.020478 0.70 56.04 57.44 0.23

West Arm 1 620     ARI 1 4.15 4.98 5.56 5.45 5.62 0.221631 1.07 3.86 12.47 0.62
West Arm 1 620     ARI 2 5.70 4.98 5.72 5.52 5.77 0.123632 0.93 6.11 15.76 0.48
West Arm 1 620     ARI 5 8.05 4.98 5.91 5.94 0.079404 0.86 9.37 19.59 0.40
West Arm 1 620     ARI 10 9.45 4.98 6.00 6.04 0.066316 0.84 11.31 21.55 0.37
West Arm 1 620     ARI 20 11.35 4.98 6.11 6.15 0.055473 0.82 13.89 23.90 0.34
West Arm 1 620     ARI 50 13.20 4.98 6.21 6.24 0.048847 0.81 16.21 25.50 0.33
West Arm 1 620     ARI 100 15.10 4.98 6.30 6.33 0.043935 0.81 18.57 27.02 0.31
West Arm 1 620     PMF 39.35 4.98 7.12 7.16 0.026669 0.81 48.48 48.70 0.26

West Arm 1 580     ARI 1 4.15 3.35 4.72 4.73 0.007671 0.36 11.56 15.31 0.13
West Arm 1 580     ARI 2 5.70 3.35 4.88 4.88 0.008586 0.40 14.11 17.03 0.14
West Arm 1 580     ARI 5 8.05 3.35 5.07 5.08 0.009713 0.46 17.61 19.38 0.15
West Arm 1 580     ARI 10 9.45 3.35 5.17 5.18 0.010305 0.48 19.59 20.79 0.16
West Arm 1 580     ARI 20 11.35 3.35 5.29 5.30 0.010936 0.51 22.17 22.52 0.16
West Arm 1 580     ARI 50 13.20 3.35 5.39 5.41 0.011431 0.54 24.58 24.02 0.17
West Arm 1 580     ARI 100 15.10 3.35 5.49 5.50 0.011906 0.56 26.95 25.50 0.17
West Arm 1 580     PMF 39.35 3.35 6.40 6.43 0.013243 0.68 57.79 44.37 0.19

West Arm 1 540     ARI 1 4.15 3.27 4.50 4.50 0.004168 0.25 16.90 25.33 0.10
West Arm 1 540     ARI 2 5.70 3.27 4.63 4.64 0.004640 0.28 20.38 27.21 0.10
West Arm 1 540     ARI 5 8.05 3.27 4.79 4.80 0.005232 0.32 24.98 29.52 0.11
West Arm 1 540     ARI 10 9.45 3.27 4.88 4.88 0.005540 0.34 27.45 30.67 0.12
West Arm 1 540     ARI 20 11.35 3.27 4.98 4.98 0.005888 0.37 30.63 32.06 0.12
West Arm 1 540     ARI 50 13.20 3.27 5.07 5.07 0.006200 0.39 33.51 33.25 0.13
West Arm 1 540     ARI 100 15.10 3.27 5.15 5.16 0.006515 0.42 36.24 34.31 0.13
West Arm 1 540     PMF 39.35 3.27 5.95 5.96 0.010084 0.51 77.25 78.91 0.16

West Arm 1 500     ARI 1 4.15 3.37 3.80 3.80 3.91 0.654917 1.46 2.84 13.04 1.00
West Arm 1 500     ARI 2 5.70 3.37 3.86 3.86 3.99 0.640825 1.57 3.63 14.74 1.01
West Arm 1 500     ARI 5 8.05 3.37 3.93 3.93 4.08 0.618540 1.69 4.77 16.88 1.01
West Arm 1 500     ARI 10 9.45 3.37 3.97 3.97 4.13 0.600410 1.74 5.43 18.02 1.01
West Arm 1 500     ARI 20 11.35 3.37 4.02 4.02 4.18 0.573567 1.79 6.34 19.47 1.00
West Arm 1 500     ARI 50 13.20 3.37 4.06 4.06 4.23 0.579361 1.87 7.08 20.56 1.02
West Arm 1 500     ARI 100 15.10 3.37 4.10 4.10 4.28 0.567205 1.91 7.90 21.81 1.01
West Arm 1 500     PMF 39.35 3.37 4.43 4.43 4.70 0.508015 2.29 17.15 33.12 1.02

West Arm 1 400     ARI 1 4.15 1.56 2.22 2.22 0.000478 0.06 73.39 207.74 0.03
West Arm 1 400     ARI 2 5.70 1.56 2.30 2.30 0.000484 0.07 89.47 212.79 0.03
West Arm 1 400     ARI 5 8.05 1.56 2.39 2.39 0.000529 0.08 108.34 218.56 0.03
West Arm 1 400     ARI 10 9.45 1.56 2.44 2.44 0.000536 0.08 119.52 221.91 0.03
West Arm 1 400     ARI 20 11.35 1.56 2.50 2.50 0.000550 0.09 133.39 226.00 0.04
West Arm 1 400     ARI 50 13.20 1.56 2.55 2.55 0.000567 0.10 145.56 229.53 0.04
West Arm 1 400     ARI 100 15.10 1.56 2.61 2.61 0.000581 0.10 157.52 232.94 0.04
West Arm 1 400     PMF 39.35 1.56 3.12 3.12 0.000647 0.15 285.32 269.55 0.04

West Arm 1 100     ARI 1 5.30 1.40 1.83 1.58 1.84 0.009009 0.20 26.50 96.86 0.12
West Arm 1 100     ARI 2 7.30 1.40 1.90 1.61 1.90 0.009004 0.22 33.05 104.03 0.13
West Arm 1 100     ARI 5 10.20 1.40 1.98 1.63 1.98 0.009016 0.24 41.71 112.81 0.13
West Arm 1 100     ARI 10 12.00 1.40 2.02 1.66 2.02 0.009004 0.26 46.51 115.95 0.13
West Arm 1 100     ARI 20 14.40 1.40 2.07 1.67 2.07 0.009017 0.28 52.23 117.99 0.13
West Arm 1 100     ARI 50 16.70 1.40 2.11 1.68 2.12 0.009010 0.29 57.45 119.82 0.13
West Arm 1 100     ARI 100 19.10 1.40 2.16 1.70 2.16 0.009002 0.30 62.66 121.62 0.14
West Arm 1 100     PMF 50.70 1.40 2.62 1.87 2.63 0.009010 0.40 126.79 163.91 0.15

East Arm 1 1440    ARI 1 2.20 15.34 15.58 15.48 15.58 0.057170 0.28 7.74 66.66 0.27
East Arm 1 1440    ARI 2 3.00 15.34 15.60 15.51 15.61 0.059868 0.32 9.35 69.67 0.28
East Arm 1 1440    ARI 5 4.20 15.34 15.63 15.52 15.64 0.059652 0.36 11.73 73.86 0.29
East Arm 1 1440    ARI 10 5.00 15.34 15.65 15.54 15.66 0.060467 0.38 13.12 76.07 0.29
East Arm 1 1440    ARI 20 6.00 15.34 15.67 15.55 15.68 0.060523 0.41 14.76 77.71 0.30
East Arm 1 1440    ARI 50 7.00 15.34 15.69 15.56 15.70 0.060733 0.43 16.30 79.21 0.30
East Arm 1 1440    ARI 100 8.00 15.34 15.71 15.58 15.72 0.060680 0.45 17.79 80.62 0.31



HEC-RAS  Plan: n=0.2 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
East Arm 1 1440    PMF 19.10 15.34 15.88 15.67 15.90 0.056477 0.58 33.21 98.59 0.32

East Arm 1 1400    ARI 1 2.20 13.34 13.60 13.49 13.60 0.043051 0.31 7.17 44.63 0.24
East Arm 1 1400    ARI 2 3.00 13.34 13.64 13.50 13.64 0.040912 0.33 8.99 47.38 0.24
East Arm 1 1400    ARI 5 4.20 13.34 13.68 13.52 13.69 0.040507 0.37 11.33 50.69 0.25
East Arm 1 1400    ARI 10 5.00 13.34 13.71 13.54 13.72 0.039684 0.39 12.86 52.73 0.25
East Arm 1 1400    ARI 20 6.00 13.34 13.75 13.55 13.75 0.039038 0.41 14.67 55.04 0.25
East Arm 1 1400    ARI 50 7.00 13.34 13.78 13.57 13.79 0.038537 0.43 16.40 57.17 0.25
East Arm 1 1400    ARI 100 8.00 13.34 13.81 13.82 0.038214 0.44 18.05 59.13 0.26
East Arm 1 1400    PMF 19.10 13.34 14.04 14.05 0.038266 0.57 33.50 75.24 0.27

East Arm 1 1360    ARI 1 2.20 12.25 12.59 12.60 0.016688 0.22 9.97 49.95 0.16
East Arm 1 1360    ARI 2 3.00 12.25 12.64 12.64 0.016844 0.24 12.35 53.87 0.16
East Arm 1 1360    ARI 5 4.20 12.25 12.70 12.70 0.016700 0.27 15.72 59.13 0.17
East Arm 1 1360    ARI 10 5.00 12.25 12.73 12.74 0.016834 0.28 17.76 62.08 0.17
East Arm 1 1360    ARI 20 6.00 12.25 12.77 12.78 0.016810 0.30 20.25 65.52 0.17
East Arm 1 1360    ARI 50 7.00 12.25 12.81 12.81 0.017030 0.31 22.54 68.67 0.17
East Arm 1 1360    ARI 100 8.00 12.25 12.84 12.85 0.016839 0.32 24.96 71.87 0.17
East Arm 1 1360    PMF 19.10 12.25 13.11 13.12 0.015831 0.40 47.19 91.42 0.18

East Arm 1 1320    ARI 1 2.20 11.69 12.02 12.02 0.012538 0.19 11.52 57.81 0.14
East Arm 1 1320    ARI 2 3.00 11.69 12.06 12.06 0.012570 0.21 14.09 60.18 0.14
East Arm 1 1320    ARI 5 4.20 11.69 12.11 12.12 0.012899 0.24 17.44 63.14 0.15
East Arm 1 1320    ARI 10 5.00 11.69 12.15 12.15 0.013071 0.26 19.50 64.89 0.15
East Arm 1 1320    ARI 20 6.00 11.69 12.18 12.19 0.013060 0.27 22.04 67.01 0.15
East Arm 1 1320    ARI 50 7.00 11.69 12.22 12.22 0.013091 0.29 24.46 69.11 0.15
East Arm 1 1320    ARI 100 8.00 11.69 12.25 12.26 0.013160 0.30 26.75 71.06 0.16
East Arm 1 1320    PMF 19.10 11.69 12.53 12.54 0.013592 0.39 48.48 87.24 0.17

East Arm 1 1280    ARI 1 2.20 11.19 11.48 11.30 11.48 0.014439 0.20 11.17 59.51 0.15
East Arm 1 1280    ARI 2 3.00 11.19 11.52 11.52 0.014528 0.22 13.70 62.55 0.15
East Arm 1 1280    ARI 5 4.20 11.19 11.57 11.58 0.014615 0.24 17.15 66.48 0.15
East Arm 1 1280    ARI 10 5.00 11.19 11.61 11.61 0.014069 0.26 19.55 69.05 0.15
East Arm 1 1280    ARI 20 6.00 11.19 11.64 11.65 0.014256 0.27 22.04 71.61 0.16
East Arm 1 1280    ARI 50 7.00 11.19 11.68 11.68 0.014266 0.29 24.50 74.04 0.16
East Arm 1 1280    ARI 100 8.00 11.19 11.71 11.71 0.014701 0.30 26.61 76.16 0.16
East Arm 1 1280    PMF 19.10 11.19 11.97 11.98 0.014534 0.39 49.45 96.41 0.17

East Arm 1 1240    ARI 1 2.20 10.60 10.91 10.92 0.014086 0.19 11.47 62.39 0.14
East Arm 1 1240    ARI 2 3.00 10.60 10.96 10.96 0.013493 0.21 14.33 66.25 0.14
East Arm 1 1240    ARI 5 4.20 10.60 11.01 11.01 0.013644 0.23 17.93 70.62 0.15
East Arm 1 1240    ARI 10 5.00 10.60 11.04 11.04 0.013896 0.25 20.03 72.68 0.15
East Arm 1 1240    ARI 20 6.00 10.60 11.07 11.08 0.014136 0.27 22.52 75.05 0.16
East Arm 1 1240    ARI 50 7.00 10.60 11.10 11.11 0.014332 0.28 24.88 77.23 0.16
East Arm 1 1240    ARI 100 8.00 10.60 11.14 11.14 0.014171 0.29 27.36 79.45 0.16
East Arm 1 1240    PMF 19.10 10.60 11.37 11.38 0.015768 0.40 48.20 96.12 0.18

East Arm 1 1200    ARI 1 2.20 9.98 10.26 10.26 0.019070 0.21 10.41 61.42 0.16
East Arm 1 1200    ARI 2 3.00 9.98 10.29 10.29 0.021457 0.24 12.34 64.53 0.18
East Arm 1 1200    ARI 5 4.20 9.98 10.34 10.34 0.021755 0.27 15.40 68.43 0.18
East Arm 1 1200    ARI 10 5.00 9.98 10.36 10.37 0.021253 0.29 17.47 70.96 0.18
East Arm 1 1200    ARI 20 6.00 9.98 10.40 10.40 0.020697 0.30 19.96 73.89 0.18
East Arm 1 1200    ARI 50 7.00 9.98 10.43 10.44 0.020011 0.31 22.45 76.71 0.18
East Arm 1 1200    ARI 100 8.00 9.98 10.46 10.47 0.019723 0.32 24.75 79.22 0.18
East Arm 1 1200    PMF 19.10 9.98 10.72 10.73 0.017205 0.39 48.69 105.22 0.18

East Arm 1 1160    ARI 1 2.20 9.42 9.71 9.71 0.010512 0.17 12.58 63.17 0.13
East Arm 1 1160    ARI 2 3.00 9.42 9.77 9.77 0.008892 0.18 16.45 68.41 0.12
East Arm 1 1160    ARI 5 4.20 9.42 9.83 9.84 0.008282 0.20 21.24 74.15 0.12
East Arm 1 1160    ARI 10 5.00 9.42 9.87 9.88 0.008140 0.21 24.15 77.70 0.12
East Arm 1 1160    ARI 20 6.00 9.42 9.92 9.92 0.007992 0.22 27.65 81.76 0.12
East Arm 1 1160    ARI 50 7.00 9.42 9.95 9.96 0.008034 0.23 30.74 84.87 0.12
East Arm 1 1160    ARI 100 8.00 9.42 9.99 9.99 0.007914 0.24 33.85 87.41 0.12
East Arm 1 1160    PMF 19.10 9.42 10.28 10.29 0.007842 0.31 62.22 107.77 0.13

East Arm 1 1120    ARI 1 2.20 8.74 9.36 9.36 0.007522 0.18 12.44 47.76 0.11
East Arm 1 1120    ARI 2 3.00 8.74 9.42 9.42 0.008214 0.20 15.35 54.14 0.12
East Arm 1 1120    ARI 5 4.20 8.74 9.48 9.48 0.009205 0.22 19.17 62.11 0.13
East Arm 1 1120    ARI 10 5.00 8.74 9.52 9.53 0.009366 0.23 21.76 66.50 0.13
East Arm 1 1120    ARI 20 6.00 8.74 9.57 9.57 0.009694 0.24 24.71 71.27 0.13
East Arm 1 1120    ARI 50 7.00 8.74 9.60 9.60 0.010196 0.26 27.33 75.59 0.14
East Arm 1 1120    ARI 100 8.00 8.74 9.63 9.64 0.010560 0.27 29.91 79.61 0.14
East Arm 1 1120    PMF 19.10 8.74 9.89 9.90 0.012434 0.35 54.16 107.65 0.16

East Arm 1 1080    ARI 1 2.20 8.67 8.97 8.80 8.97 0.013902 0.17 12.97 84.02 0.14
East Arm 1 1080    ARI 2 3.00 8.67 9.00 8.82 9.00 0.013850 0.19 15.86 87.00 0.14
East Arm 1 1080    ARI 5 4.20 8.67 9.05 9.05 0.013720 0.21 19.78 90.56 0.15
East Arm 1 1080    ARI 10 5.00 8.67 9.07 9.07 0.014361 0.23 21.85 92.62 0.15
East Arm 1 1080    ARI 20 6.00 8.67 9.10 9.10 0.014320 0.24 24.70 95.44 0.15
East Arm 1 1080    ARI 50 7.00 8.67 9.13 9.13 0.013853 0.25 27.69 98.33 0.15



HEC-RAS  Plan: n=0.2 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
East Arm 1 1080    ARI 100 8.00 8.67 9.16 9.16 0.013902 0.26 30.27 100.81 0.15
East Arm 1 1080    PMF 19.10 8.67 9.38 9.39 0.013232 0.34 55.69 120.93 0.16

East Arm 1 1040    ARI 1 2.20 8.21 8.48 8.32 8.48 0.010816 0.16 14.02 84.58 0.12
East Arm 1 1040    ARI 2 3.00 8.21 8.52 8.34 8.52 0.010786 0.17 17.19 88.22 0.13
East Arm 1 1040    ARI 5 4.20 8.21 8.57 8.36 8.57 0.010435 0.19 21.66 92.57 0.13
East Arm 1 1040    ARI 10 5.00 8.21 8.60 8.37 8.60 0.010126 0.20 24.54 95.21 0.13
East Arm 1 1040    ARI 20 6.00 8.21 8.63 8.38 8.64 0.009832 0.21 27.96 98.21 0.13
East Arm 1 1040    ARI 50 7.00 8.21 8.67 8.39 8.67 0.009627 0.22 31.21 100.97 0.13
East Arm 1 1040    ARI 100 8.00 8.21 8.70 8.70 0.009425 0.23 34.41 103.81 0.13
East Arm 1 1040    PMF 19.10 8.21 8.93 8.94 0.009969 0.31 61.37 124.69 0.14

East Arm 1 1000    ARI 1 2.20 7.57 7.81 7.69 7.82 0.028821 0.24 9.10 59.88 0.20
East Arm 1 1000    ARI 2 3.00 7.57 7.84 7.70 7.85 0.031021 0.28 10.89 62.21 0.21
East Arm 1 1000    ARI 5 4.20 7.57 7.88 7.72 7.88 0.034506 0.32 13.14 65.02 0.23
East Arm 1 1000    ARI 10 5.00 7.57 7.90 7.73 7.90 0.036439 0.34 14.55 67.38 0.24
East Arm 1 1000    ARI 20 6.00 7.57 7.92 7.75 7.93 0.039755 0.37 16.16 71.05 0.25
East Arm 1 1000    ARI 50 7.00 7.57 7.94 7.77 7.95 0.043901 0.40 17.48 73.94 0.26
East Arm 1 1000    ARI 100 8.00 7.57 7.95 7.78 7.96 0.048772 0.43 18.58 76.26 0.28
East Arm 1 1000    PMF 19.10 7.57 8.11 8.13 0.062446 0.60 31.68 94.48 0.33

East Arm 1 960     ARI 1 2.20 6.32 6.72 6.52 6.72 0.025905 0.29 7.69 36.23 0.20
East Arm 1 960     ARI 2 3.00 6.32 6.79 6.79 0.022244 0.29 10.44 43.66 0.19
East Arm 1 960     ARI 5 4.20 6.32 6.86 6.87 0.019163 0.30 13.97 48.78 0.18
East Arm 1 960     ARI 10 5.00 6.32 6.91 6.91 0.017788 0.31 16.22 51.61 0.18
East Arm 1 960     ARI 20 6.00 6.32 6.97 6.97 0.015958 0.31 19.20 55.12 0.17
East Arm 1 960     ARI 50 7.00 6.32 7.02 7.03 0.014338 0.31 22.30 58.72 0.16
East Arm 1 960     ARI 100 8.00 6.32 7.08 7.08 0.012541 0.31 25.85 62.88 0.15
East Arm 1 960     PMF 19.10 6.32 7.58 7.58 0.005699 0.28 68.22 106.74 0.11

East Arm 1 920     ARI 1 6.65 5.25 5.98 5.98 0.016774 0.38 17.66 39.79 0.18
East Arm 1 920     ARI 2 9.00 5.25 6.10 6.11 0.015658 0.39 22.95 46.22 0.18
East Arm 1 920     ARI 5 12.45 5.25 6.25 6.25 0.014276 0.41 30.14 52.35 0.17
East Arm 1 920     ARI 10 14.65 5.25 6.33 6.34 0.013377 0.42 34.85 56.17 0.17
East Arm 1 920     ARI 20 17.45 5.25 6.44 6.45 0.012314 0.43 40.94 60.75 0.17
East Arm 1 920     ARI 50 20.05 5.25 6.53 6.54 0.011485 0.43 46.85 65.58 0.16
East Arm 1 920     ARI 100 22.90 5.25 6.63 6.64 0.010934 0.43 53.45 72.01 0.16
East Arm 1 920     PMF 55.25 5.25 7.25 7.26 0.009061 0.50 111.51 115.51 0.15

East Arm 1 880     ARI 1 6.65 4.51 5.49 5.50 0.009180 0.33 20.22 35.42 0.14
East Arm 1 880     ARI 2 9.00 4.51 5.65 5.66 0.008383 0.34 26.26 40.41 0.14
East Arm 1 880     ARI 5 12.45 4.51 5.84 5.84 0.007916 0.36 34.22 46.15 0.13
East Arm 1 880     ARI 10 14.65 4.51 5.94 5.95 0.007716 0.38 39.03 49.27 0.13
East Arm 1 880     ARI 20 17.45 4.51 6.05 6.06 0.007782 0.39 44.91 54.17 0.14
East Arm 1 880     ARI 50 20.05 4.51 6.15 6.16 0.007963 0.40 50.60 60.30 0.14
East Arm 1 880     ARI 100 22.90 4.51 6.25 6.26 0.008022 0.40 56.88 66.57 0.14
East Arm 1 880     PMF 55.25 4.51 6.91 6.92 0.008054 0.48 114.95 112.66 0.15

East Arm 1 840     ARI 1 6.65 4.00 5.13 5.14 0.008944 0.35 19.00 29.60 0.14
East Arm 1 840     ARI 2 9.00 4.00 5.31 5.32 0.008823 0.36 24.87 36.53 0.14
East Arm 1 840     ARI 5 12.45 4.00 5.51 5.51 0.008681 0.38 32.77 44.25 0.14
East Arm 1 840     ARI 10 14.65 4.00 5.61 5.62 0.008680 0.39 37.69 49.18 0.14
East Arm 1 840     ARI 20 17.45 4.00 5.73 5.74 0.008590 0.40 43.79 54.65 0.14
East Arm 1 840     ARI 50 20.05 4.00 5.83 5.83 0.008480 0.41 49.31 59.16 0.14
East Arm 1 840     ARI 100 22.90 4.00 5.93 5.94 0.008150 0.41 55.78 64.04 0.14
East Arm 1 840     PMF 55.25 4.00 6.57 6.59 0.008530 0.50 110.36 106.78 0.15

East Arm 1 800     ARI 1 6.65 3.30 4.77 4.78 0.009008 0.38 17.69 24.81 0.14
East Arm 1 800     ARI 2 9.00 3.30 4.93 4.94 0.010004 0.41 22.08 29.72 0.15
East Arm 1 800     ARI 5 12.45 3.30 5.12 5.13 0.010829 0.44 28.03 35.24 0.16
East Arm 1 800     ARI 10 14.65 3.30 5.22 5.23 0.011055 0.46 31.73 38.25 0.16
East Arm 1 800     ARI 20 17.45 3.30 5.34 5.35 0.011090 0.48 36.47 41.79 0.16
East Arm 1 800     ARI 50 20.05 3.30 5.44 5.45 0.011039 0.49 40.79 44.74 0.16
East Arm 1 800     ARI 100 22.90 3.30 5.54 5.56 0.011262 0.50 45.80 49.73 0.17
East Arm 1 800     PMF 55.25 3.30 6.18 6.20 0.010544 0.65 92.75 103.27 0.17

East Arm 1 760     ARI 1 6.65 3.50 4.33 4.34 0.014262 0.40 16.68 30.44 0.17
East Arm 1 760     ARI 2 9.00 3.50 4.49 4.50 0.012573 0.41 21.95 34.98 0.17
East Arm 1 760     ARI 5 12.45 3.50 4.68 4.69 0.010992 0.43 29.18 39.61 0.16
East Arm 1 760     ARI 10 14.65 3.50 4.79 4.80 0.010296 0.43 33.70 42.35 0.16
East Arm 1 760     ARI 20 17.45 3.50 4.93 4.94 0.009623 0.44 39.54 46.18 0.15
East Arm 1 760     ARI 50 20.05 3.50 5.03 5.04 0.009384 0.45 44.62 49.76 0.15
East Arm 1 760     ARI 100 22.90 3.50 5.14 5.15 0.009210 0.46 50.29 54.22 0.15
East Arm 1 760     PMF 55.25 3.50 5.76 5.78 0.010556 0.60 94.25 90.24 0.17

East Arm 1 720     ARI 1 6.65 2.87 4.11 4.11 0.002875 0.23 28.95 36.39 0.08
East Arm 1 720     ARI 2 9.00 2.87 4.27 4.27 0.003174 0.26 34.84 39.54 0.09
East Arm 1 720     ARI 5 12.45 2.87 4.46 4.46 0.003483 0.29 42.74 43.42 0.09
East Arm 1 720     ARI 10 14.65 2.87 4.57 4.57 0.003683 0.31 47.56 46.33 0.10
East Arm 1 720     ARI 20 17.45 2.87 4.69 4.70 0.003957 0.32 53.79 51.18 0.10



HEC-RAS  Plan: n=0.2 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
East Arm 1 720     ARI 50 20.05 2.87 4.79 4.80 0.004198 0.34 59.11 54.99 0.10
East Arm 1 720     ARI 100 22.90 2.87 4.90 4.90 0.004356 0.35 65.12 59.00 0.11
East Arm 1 720     PMF 55.25 2.87 5.51 5.52 0.004421 0.46 143.08 159.69 0.12

East Arm 1 680     ARI 1 6.65 2.93 3.92 3.92 0.009358 0.34 19.51 32.90 0.14
East Arm 1 680     ARI 2 9.00 2.93 4.06 4.07 0.009310 0.37 24.45 36.59 0.14
East Arm 1 680     ARI 5 12.45 2.93 4.24 4.25 0.009227 0.40 31.48 42.03 0.15
East Arm 1 680     ARI 10 14.65 2.93 4.34 4.35 0.008945 0.41 36.00 44.97 0.15
East Arm 1 680     ARI 20 17.45 2.93 4.46 4.47 0.008702 0.42 41.48 48.28 0.14
East Arm 1 680     ARI 50 20.05 2.93 4.56 4.57 0.008437 0.43 46.65 60.20 0.14
East Arm 1 680     ARI 100 22.90 2.93 4.67 4.68 0.007459 0.44 53.85 68.26 0.14
East Arm 1 680     PMF 55.25 2.93 5.27 5.29 0.007442 0.60 107.44 110.96 0.15

East Arm 1 600     ARI 1 6.65 2.42 3.46 3.46 0.003975 0.24 28.17 43.31 0.09
East Arm 1 600     ARI 2 9.00 2.42 3.60 3.60 0.003997 0.26 34.45 45.68 0.10
East Arm 1 600     ARI 5 12.45 2.42 3.78 3.78 0.003975 0.29 43.05 48.79 0.10
East Arm 1 600     ARI 10 14.65 2.42 3.89 3.89 0.003889 0.30 48.52 50.73 0.10
East Arm 1 600     ARI 20 17.45 2.42 4.01 4.02 0.003932 0.32 54.82 53.37 0.10
East Arm 1 600     ARI 50 20.05 2.42 4.11 4.12 0.003957 0.33 60.51 56.09 0.10
East Arm 1 600     ARI 100 22.90 2.42 4.23 4.23 0.004308 0.34 67.41 66.52 0.11
East Arm 1 600     PMF 55.25 2.42 4.82 4.83 0.004558 0.46 139.58 142.29 0.12

East Arm 1 560     ARI 1 6.65 2.50 3.17 3.18 0.015299 0.41 16.24 30.04 0.18
East Arm 1 560     ARI 2 9.00 2.50 3.33 3.34 0.012913 0.43 21.04 32.10 0.17
East Arm 1 560     ARI 5 12.45 2.50 3.52 3.53 0.011721 0.45 27.48 35.75 0.16
East Arm 1 560     ARI 10 14.65 2.50 3.63 3.64 0.011689 0.46 31.53 39.43 0.17
East Arm 1 560     ARI 20 17.45 2.50 3.75 3.76 0.011815 0.47 36.82 45.05 0.17
East Arm 1 560     ARI 50 20.05 2.50 3.85 3.87 0.011757 0.48 41.64 49.59 0.17
East Arm 1 560     ARI 100 22.90 2.50 3.95 3.97 0.011655 0.49 46.79 54.02 0.17
East Arm 1 560     PMF 55.25 2.50 4.58 4.59 0.008223 0.54 119.03 145.17 0.15

East Arm 1 520     ARI 1 6.65 1.80 2.96 2.96 0.002724 0.23 29.09 35.31 0.08
East Arm 1 520     ARI 2 9.00 1.80 3.10 3.10 0.003234 0.26 34.25 38.39 0.09
East Arm 1 520     ARI 5 12.45 1.80 3.28 3.28 0.003700 0.30 41.57 42.36 0.10
East Arm 1 520     ARI 10 14.65 1.80 3.38 3.38 0.003936 0.32 45.91 44.55 0.10
East Arm 1 520     ARI 20 17.45 1.80 3.49 3.50 0.004188 0.34 51.11 46.94 0.10
East Arm 1 520     ARI 50 20.05 1.80 3.59 3.59 0.004457 0.36 55.53 49.15 0.11
East Arm 1 520     ARI 100 22.90 1.80 3.67 3.68 0.004749 0.38 60.02 51.59 0.11
East Arm 1 520     PMF 55.25 1.80 4.33 4.34 0.004752 0.51 132.28 151.61 0.12

East Arm 1 480     ARI 1 6.65 1.74 2.86 2.86 0.002219 0.19 34.33 45.93 0.07
East Arm 1 480     ARI 2 9.00 1.74 2.98 2.98 0.002644 0.22 40.17 49.28 0.08
East Arm 1 480     ARI 5 12.45 1.74 3.14 3.14 0.003346 0.26 48.59 58.16 0.09
East Arm 1 480     ARI 10 14.65 1.74 3.23 3.23 0.003665 0.27 53.99 63.50 0.09
East Arm 1 480     ARI 20 17.45 1.74 3.33 3.34 0.003947 0.29 60.90 75.14 0.10
East Arm 1 480     ARI 50 20.05 1.74 3.42 3.42 0.004018 0.30 68.09 91.92 0.10
East Arm 1 480     ARI 100 22.90 1.74 3.50 3.51 0.003888 0.31 76.78 107.12 0.10
East Arm 1 480     PMF 55.25 1.74 4.20 4.21 0.002462 0.35 193.72 203.90 0.09

East Arm 1 440     ARI 1 6.65 1.69 2.79 2.79 0.001337 0.12 58.20 135.15 0.05
East Arm 1 440     ARI 2 9.00 1.69 2.92 2.92 0.001120 0.13 75.48 139.10 0.05
East Arm 1 440     ARI 5 12.45 1.69 3.08 3.08 0.000970 0.14 97.85 145.08 0.05
East Arm 1 440     ARI 10 14.65 1.69 3.17 3.17 0.000914 0.14 111.00 148.88 0.05
East Arm 1 440     ARI 20 17.45 1.69 3.27 3.27 0.000867 0.15 126.71 153.30 0.05
East Arm 1 440     ARI 50 20.05 1.69 3.36 3.36 0.000843 0.16 140.17 156.99 0.05
East Arm 1 440     ARI 100 22.90 1.69 3.45 3.45 0.000822 0.16 154.32 160.16 0.05
East Arm 1 440     PMF 55.25 1.69 4.15 4.15 0.000833 0.22 278.86 193.35 0.05

East Arm 1 400     ARI 1 11.10 1.75 2.68 2.68 0.005274 0.25 44.74 79.17 0.11
East Arm 1 400     ARI 2 15.00 1.75 2.81 2.82 0.005090 0.27 56.59 91.25 0.11
East Arm 1 400     ARI 5 20.70 1.75 2.98 2.99 0.004364 0.29 73.14 102.43 0.10
East Arm 1 400     ARI 10 24.30 1.75 3.08 3.08 0.004101 0.30 84.74 139.42 0.10
East Arm 1 400     ARI 20 28.90 1.75 3.19 3.19 0.003786 0.31 100.77 153.68 0.10
East Arm 1 400     ARI 50 33.10 1.75 3.28 3.28 0.003557 0.32 115.02 161.73 0.10
East Arm 1 400     ARI 100 37.80 1.75 3.37 3.38 0.003371 0.33 130.26 170.89 0.10
East Arm 1 400     PMF 91.40 1.75 4.08 4.09 0.002677 0.40 282.63 244.97 0.09

Central Arm 1 1440    ARI 1 1.30 17.07 17.28 17.22 17.29 0.199991 0.53 2.44 20.88 0.50
Central Arm 1 1440    ARI 2 1.80 17.07 17.31 17.25 17.33 0.201720 0.58 3.08 23.20 0.51
Central Arm 1 1440    ARI 5 2.50 17.07 17.34 17.28 17.36 0.210065 0.66 3.81 24.76 0.53
Central Arm 1 1440    ARI 10 2.90 17.07 17.36 17.30 17.38 0.189881 0.66 4.37 25.84 0.52
Central Arm 1 1440    ARI 20 3.50 17.07 17.38 17.30 17.41 0.185241 0.70 4.97 26.48 0.52
Central Arm 1 1440    ARI 50 4.00 17.07 17.40 17.32 17.43 0.182576 0.73 5.46 27.00 0.52
Central Arm 1 1440    ARI 100 4.60 17.07 17.42 17.34 17.45 0.188912 0.78 5.93 27.55 0.53
Central Arm 1 1440    PMF 10.20 17.07 17.57 17.45 17.62 0.170865 0.98 10.39 31.19 0.54

Central Arm 1 1400    ARI 1 1.30 14.82 15.07 14.95 15.07 0.025505 0.23 5.75 38.09 0.19
Central Arm 1 1400    ARI 2 1.80 14.82 15.10 14.96 15.11 0.025508 0.25 7.07 39.26 0.19
Central Arm 1 1400    ARI 5 2.50 14.82 15.15 14.98 15.15 0.024834 0.28 8.81 40.75 0.19
Central Arm 1 1400    ARI 10 2.90 14.82 15.17 15.01 15.17 0.025790 0.30 9.58 41.40 0.20



HEC-RAS  Plan: n=0.2 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Central Arm 1 1400    ARI 20 3.50 14.82 15.20 15.00 15.20 0.025990 0.32 10.81 42.42 0.20
Central Arm 1 1400    ARI 50 4.00 14.82 15.22 15.03 15.22 0.026071 0.34 11.79 43.22 0.21
Central Arm 1 1400    ARI 100 4.60 14.82 15.25 15.03 15.25 0.025603 0.35 13.00 44.19 0.21
Central Arm 1 1400    PMF 10.20 14.82 15.44 15.45 0.026086 0.46 22.05 50.82 0.22

Central Arm 1 1360    ARI 1 1.30 13.30 13.53 13.53 0.064540 0.33 3.90 28.99 0.29
Central Arm 1 1360    ARI 2 1.80 13.30 13.56 13.57 0.065565 0.37 4.84 30.86 0.30
Central Arm 1 1360    ARI 5 2.50 13.30 13.59 13.60 0.068455 0.42 5.97 32.95 0.31
Central Arm 1 1360    ARI 10 2.90 13.30 13.62 13.63 0.063702 0.43 6.78 34.37 0.31
Central Arm 1 1360    ARI 20 3.50 13.30 13.65 13.66 0.063295 0.45 7.75 35.98 0.31
Central Arm 1 1360    ARI 50 4.00 13.30 13.67 13.68 0.063045 0.47 8.52 37.22 0.31
Central Arm 1 1360    ARI 100 4.60 13.30 13.69 13.70 0.065584 0.50 9.27 38.42 0.32
Central Arm 1 1360    PMF 10.20 13.30 13.84 13.86 0.067557 0.64 15.95 46.21 0.35

Central Arm 1 1320    ARI 1 1.30 11.67 11.88 11.76 11.89 0.028620 0.24 5.33 34.46 0.20
Central Arm 1 1320    ARI 2 1.80 11.67 11.92 11.79 11.93 0.028279 0.27 6.65 36.39 0.20
Central Arm 1 1320    ARI 5 2.50 11.67 11.97 11.81 11.97 0.026886 0.30 8.44 38.87 0.20
Central Arm 1 1320    ARI 10 2.90 11.67 11.99 11.81 11.99 0.028184 0.32 9.19 39.87 0.21
Central Arm 1 1320    ARI 20 3.50 11.67 12.02 11.84 12.02 0.028557 0.34 10.40 41.36 0.21
Central Arm 1 1320    ARI 50 4.00 11.67 12.04 12.05 0.028411 0.35 11.42 42.59 0.22
Central Arm 1 1320    ARI 100 4.60 11.67 12.07 12.08 0.027722 0.36 12.68 44.07 0.22
Central Arm 1 1320    PMF 10.20 11.67 12.27 12.28 0.025824 0.46 22.36 52.26 0.22

Central Arm 1 1280    ARI 1 1.30 10.72 10.99 11.00 0.018000 0.22 5.98 32.37 0.16
Central Arm 1 1280    ARI 2 1.80 10.72 11.04 11.05 0.017378 0.23 7.66 35.98 0.16
Central Arm 1 1280    ARI 5 2.50 10.72 11.09 11.10 0.018169 0.26 9.54 39.32 0.17
Central Arm 1 1280    ARI 10 2.90 10.72 11.12 11.12 0.017494 0.27 10.62 40.03 0.17
Central Arm 1 1280    ARI 20 3.50 10.72 11.16 11.16 0.016828 0.29 12.18 41.26 0.17
Central Arm 1 1280    ARI 50 4.00 10.72 11.18 11.19 0.016990 0.30 13.26 42.10 0.17
Central Arm 1 1280    ARI 100 4.60 10.72 11.21 11.22 0.017077 0.32 14.53 43.05 0.17
Central Arm 1 1280    PMF 10.20 10.72 11.43 11.44 0.017362 0.41 24.77 50.11 0.19

Central Arm 1 1240    ARI 1 1.30 10.10 10.35 10.35 0.014725 0.19 6.75 37.71 0.15
Central Arm 1 1240    ARI 2 1.80 10.10 10.39 10.39 0.015061 0.22 8.35 40.14 0.15
Central Arm 1 1240    ARI 5 2.50 10.10 10.44 10.44 0.015325 0.24 10.39 42.83 0.16
Central Arm 1 1240    ARI 10 2.90 10.10 10.46 10.46 0.015675 0.25 11.41 44.13 0.16
Central Arm 1 1240    ARI 20 3.50 10.10 10.49 10.50 0.015995 0.27 12.91 45.95 0.16
Central Arm 1 1240    ARI 50 4.00 10.10 10.52 10.52 0.016034 0.28 14.10 47.00 0.17
Central Arm 1 1240    ARI 100 4.60 10.10 10.55 10.55 0.016129 0.30 15.44 47.99 0.17
Central Arm 1 1240    PMF 10.20 10.10 10.75 10.76 0.016631 0.39 26.10 55.31 0.18

Central Arm 1 1200    ARI 1 1.30 9.66 9.87 9.87 0.009688 0.14 8.98 56.28 0.12
Central Arm 1 1200    ARI 2 1.80 9.66 9.91 9.91 0.009628 0.16 11.05 57.81 0.12
Central Arm 1 1200    ARI 5 2.50 9.66 9.95 9.95 0.009629 0.18 13.63 59.64 0.12
Central Arm 1 1200    ARI 10 2.90 9.66 9.97 9.98 0.009597 0.19 15.01 60.59 0.12
Central Arm 1 1200    ARI 20 3.50 9.66 10.01 10.01 0.009570 0.21 16.98 62.03 0.13
Central Arm 1 1200    ARI 50 4.00 9.66 10.03 10.03 0.009578 0.22 18.51 63.03 0.13
Central Arm 1 1200    ARI 100 4.60 9.66 10.06 10.06 0.009561 0.23 20.29 64.22 0.13
Central Arm 1 1200    PMF 10.20 9.66 10.26 10.27 0.009562 0.30 34.43 72.97 0.14

Central Arm 1 1160    ARI 1 1.30 9.35 9.56 9.57 0.006225 0.12 11.03 67.55 0.09
Central Arm 1 1160    ARI 2 1.80 9.35 9.60 9.60 0.006218 0.13 13.58 69.71 0.10
Central Arm 1 1160    ARI 5 2.50 9.35 9.65 9.65 0.006139 0.15 16.86 72.37 0.10
Central Arm 1 1160    ARI 10 2.90 9.35 9.67 9.67 0.006136 0.16 18.57 73.73 0.10
Central Arm 1 1160    ARI 20 3.50 9.35 9.70 9.70 0.006131 0.17 21.00 75.56 0.10
Central Arm 1 1160    ARI 50 4.00 9.35 9.73 9.73 0.006098 0.17 22.92 76.70 0.10
Central Arm 1 1160    ARI 100 4.60 9.35 9.76 9.76 0.006113 0.18 25.07 77.96 0.10
Central Arm 1 1160    PMF 10.20 9.35 9.96 9.96 0.006421 0.24 41.85 88.16 0.11

Central Arm 1 1120    ARI 1 1.30 9.14 9.33 9.33 0.005681 0.11 11.66 72.51 0.09
Central Arm 1 1120    ARI 2 1.80 9.14 9.37 9.37 0.005749 0.13 14.35 75.43 0.09
Central Arm 1 1120    ARI 5 2.50 9.14 9.41 9.41 0.005774 0.14 17.78 78.98 0.09
Central Arm 1 1120    ARI 10 2.90 9.14 9.43 9.43 0.005811 0.15 19.58 80.78 0.10
Central Arm 1 1120    ARI 20 3.50 9.14 9.47 9.47 0.005771 0.16 22.24 83.37 0.10
Central Arm 1 1120    ARI 50 4.00 9.14 9.49 9.49 0.006095 0.17 23.88 84.94 0.10
Central Arm 1 1120    ARI 100 4.60 9.14 9.51 9.52 0.006062 0.18 26.28 87.16 0.10
Central Arm 1 1120    PMF 10.20 9.14 9.71 9.71 0.006171 0.23 44.62 100.50 0.11

Central Arm 1 1080    ARI 1 1.30 8.86 9.11 9.11 0.005515 0.10 12.40 82.63 0.09
Central Arm 1 1080    ARI 2 1.80 8.86 9.15 9.15 0.005225 0.12 15.62 86.76 0.09
Central Arm 1 1080    ARI 5 2.50 8.86 9.19 9.19 0.005280 0.13 19.26 90.22 0.09
Central Arm 1 1080    ARI 10 2.90 8.86 9.22 9.22 0.005209 0.14 21.32 92.12 0.09
Central Arm 1 1080    ARI 20 3.50 8.86 9.24 9.24 0.005379 0.15 23.87 94.42 0.09
Central Arm 1 1080    ARI 50 4.00 8.86 9.27 9.27 0.005285 0.15 26.23 96.49 0.09
Central Arm 1 1080    ARI 100 4.60 8.86 9.29 9.29 0.005337 0.16 28.68 98.61 0.09
Central Arm 1 1080    PMF 10.20 8.86 9.47 9.47 0.006051 0.22 47.06 113.09 0.11

Central Arm 1 1040    ARI 1 1.30 8.65 8.84 8.84 0.009346 0.13 10.11 73.76 0.11
Central Arm 1 1040    ARI 2 1.80 8.65 8.86 8.87 0.010239 0.15 12.18 77.11 0.12
Central Arm 1 1040    ARI 5 2.50 8.65 8.89 8.89 0.011856 0.17 14.45 80.64 0.13



HEC-RAS  Plan: n=0.2 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Central Arm 1 1040    ARI 10 2.90 8.65 8.91 8.91 0.012177 0.18 15.86 83.16 0.13
Central Arm 1 1040    ARI 20 3.50 8.65 8.94 8.94 0.011913 0.19 18.20 87.02 0.13
Central Arm 1 1040    ARI 50 4.00 8.65 8.96 8.96 0.012194 0.20 19.79 89.37 0.14
Central Arm 1 1040    ARI 100 4.60 8.65 8.98 8.98 0.012131 0.21 21.84 92.36 0.14
Central Arm 1 1040    PMF 10.20 8.65 9.15 9.16 0.010157 0.26 39.65 108.66 0.14

Central Arm 1 1000    ARI 1 1.30 8.25 8.49 8.49 0.008321 0.12 10.91 81.63 0.10
Central Arm 1 1000    ARI 2 1.80 8.25 8.53 8.53 0.007135 0.13 14.26 87.21 0.10
Central Arm 1 1000    ARI 5 2.50 8.25 8.59 8.59 0.005508 0.13 19.44 95.26 0.09
Central Arm 1 1000    ARI 10 2.90 8.25 8.62 8.62 0.005064 0.13 22.10 98.67 0.09
Central Arm 1 1000    ARI 20 3.50 8.25 8.65 8.65 0.004938 0.14 25.25 101.91 0.09
Central Arm 1 1000    ARI 50 4.00 8.25 8.68 8.68 0.004469 0.14 28.52 104.92 0.09
Central Arm 1 1000    ARI 100 4.60 8.25 8.71 8.71 0.004255 0.14 31.83 107.89 0.08
Central Arm 1 1000    PMF 10.20 8.25 8.96 8.96 0.002938 0.17 60.32 122.36 0.08

Central Arm 1 960     ARI 1 1.30 8.01 8.33 8.33 0.002385 0.09 15.22 73.56 0.06
Central Arm 1 960     ARI 2 1.80 8.01 8.39 8.39 0.002334 0.09 19.71 84.75 0.06
Central Arm 1 960     ARI 5 2.50 8.01 8.46 8.46 0.002225 0.10 26.07 100.57 0.06
Central Arm 1 960     ARI 10 2.90 8.01 8.49 8.49 0.002087 0.10 29.58 105.20 0.06
Central Arm 1 960     ARI 20 3.50 8.01 8.53 8.53 0.002025 0.10 33.91 109.09 0.06
Central Arm 1 960     ARI 50 4.00 8.01 8.57 8.57 0.001918 0.11 37.76 112.21 0.06
Central Arm 1 960     ARI 100 4.60 8.01 8.60 8.60 0.001863 0.11 41.75 114.45 0.06
Central Arm 1 960     PMF 10.20 8.01 8.87 8.87 0.001583 0.14 74.73 131.50 0.06

Central Arm 1 920     ARI 1 5.05 7.67 8.06 8.06 0.010189 0.21 24.51 93.99 0.13
Central Arm 1 920     ARI 2 6.80 7.67 8.11 8.11 0.010799 0.23 29.26 97.84 0.14
Central Arm 1 920     ARI 5 9.35 7.67 8.17 8.17 0.011514 0.26 35.42 102.60 0.14
Central Arm 1 920     ARI 10 10.90 7.67 8.20 8.21 0.012083 0.28 38.63 105.00 0.15
Central Arm 1 920     ARI 20 12.95 7.67 8.24 8.25 0.012542 0.30 42.85 108.08 0.15
Central Arm 1 920     ARI 50 14.80 7.67 8.27 8.28 0.013259 0.32 46.20 111.27 0.16
Central Arm 1 920     ARI 100 16.85 7.67 8.31 8.31 0.013392 0.33 50.49 115.24 0.16
Central Arm 1 920     PMF 37.70 7.67 8.58 8.59 0.014061 0.44 86.05 139.72 0.18

Central Arm 1 880     ARI 1 5.05 6.98 7.48 7.29 7.48 0.022882 0.26 19.42 96.33 0.18
Central Arm 1 880     ARI 2 6.80 6.98 7.54 7.32 7.54 0.020549 0.27 25.19 108.95 0.18
Central Arm 1 880     ARI 5 9.35 6.98 7.61 7.35 7.61 0.017310 0.28 33.24 118.91 0.17
Central Arm 1 880     ARI 10 10.90 6.98 7.64 7.37 7.65 0.016305 0.29 37.41 121.30 0.17
Central Arm 1 880     ARI 20 12.95 6.98 7.68 7.69 0.015654 0.31 42.38 124.14 0.17
Central Arm 1 880     ARI 50 14.80 6.98 7.71 7.72 0.015093 0.32 46.58 126.16 0.17
Central Arm 1 880     ARI 100 16.85 6.98 7.74 7.75 0.015276 0.33 50.35 127.94 0.17
Central Arm 1 880     PMF 37.70 6.98 7.99 8.00 0.015640 0.45 83.95 142.85 0.18

Central Arm 1 840     ARI 1 5.05 6.00 6.73 6.73 0.015906 0.32 15.60 42.37 0.17
Central Arm 1 840     ARI 2 6.80 6.00 6.81 6.82 0.016333 0.35 19.45 48.03 0.18
Central Arm 1 840     ARI 5 9.35 6.00 6.91 6.91 0.017403 0.39 24.26 54.27 0.18
Central Arm 1 840     ARI 10 10.90 6.00 6.96 6.96 0.017712 0.40 27.45 75.34 0.19
Central Arm 1 840     ARI 20 12.95 6.00 7.02 7.02 0.017510 0.42 32.97 112.96 0.19
Central Arm 1 840     ARI 50 14.80 6.00 7.05 7.06 0.017550 0.43 37.53 124.87 0.19
Central Arm 1 840     ARI 100 16.85 6.00 7.09 7.10 0.017542 0.45 41.89 127.96 0.19
Central Arm 1 840     PMF 37.70 6.00 7.37 7.38 0.015579 0.56 81.84 157.34 0.19

Central Arm 1 800     ARI 1 5.05 5.41 6.09 6.09 0.015667 0.34 14.66 35.84 0.17
Central Arm 1 800     ARI 2 6.80 5.41 6.20 6.20 0.014552 0.36 19.18 56.79 0.17
Central Arm 1 800     ARI 5 9.35 5.41 6.34 6.35 0.011778 0.35 28.75 77.45 0.16
Central Arm 1 800     ARI 10 10.90 5.41 6.40 6.41 0.011212 0.36 33.70 84.69 0.15
Central Arm 1 800     ARI 20 12.95 5.41 6.47 6.47 0.010857 0.36 39.61 92.97 0.15
Central Arm 1 800     ARI 50 14.80 5.41 6.53 6.54 0.010115 0.37 45.98 112.83 0.15
Central Arm 1 800     ARI 100 16.85 5.41 6.58 6.58 0.009705 0.38 51.33 116.06 0.15
Central Arm 1 800     PMF 37.70 5.41 6.94 6.95 0.008046 0.46 97.66 140.72 0.14

Central Arm 1 760     ARI 1 5.05 4.41 5.49 5.49 0.014139 0.39 12.97 24.34 0.17
Central Arm 1 760     ARI 2 6.80 4.41 5.62 5.62 0.014374 0.41 16.39 28.31 0.17
Central Arm 1 760     ARI 5 9.35 4.41 5.79 5.80 0.015960 0.42 22.32 41.18 0.18
Central Arm 1 760     ARI 10 10.90 4.41 5.88 5.88 0.015385 0.42 26.02 46.72 0.18
Central Arm 1 760     ARI 20 12.95 4.41 5.97 5.98 0.014911 0.42 30.69 53.27 0.18
Central Arm 1 760     ARI 50 14.80 4.41 6.04 6.05 0.014480 0.42 34.92 58.93 0.18
Central Arm 1 760     ARI 100 16.85 4.41 6.12 6.13 0.014008 0.43 39.54 66.99 0.17
Central Arm 1 760     PMF 37.70 4.41 6.58 6.59 0.009390 0.44 97.49 170.16 0.15

Central Arm 1 720     ARI 1 5.05 4.02 4.99 5.00 0.011010 0.34 14.81 28.16 0.15
Central Arm 1 720     ARI 2 6.80 4.02 5.13 5.14 0.010393 0.36 19.01 32.25 0.15
Central Arm 1 720     ARI 5 9.35 4.02 5.30 5.31 0.009913 0.37 25.04 38.46 0.15
Central Arm 1 720     ARI 10 10.90 4.02 5.39 5.40 0.009770 0.38 28.60 42.13 0.15
Central Arm 1 720     ARI 20 12.95 4.02 5.50 5.51 0.009556 0.39 33.28 46.73 0.15
Central Arm 1 720     ARI 50 14.80 4.02 5.58 5.59 0.009419 0.40 37.42 50.75 0.15
Central Arm 1 720     ARI 100 16.85 4.02 5.67 5.68 0.009260 0.40 41.93 54.80 0.15
Central Arm 1 720     PMF 37.70 4.02 6.27 6.27 0.006898 0.42 101.76 164.09 0.13

Central Arm 1 680     ARI 1 5.05 3.50 4.64 4.64 0.007586 0.32 15.76 24.85 0.13
Central Arm 1 680     ARI 2 6.80 3.50 4.77 4.77 0.008206 0.35 19.21 27.66 0.14



HEC-RAS  Plan: n=0.2 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Central Arm 1 680     ARI 5 9.35 3.50 4.94 4.94 0.008639 0.39 24.17 31.66 0.14
Central Arm 1 680     ARI 10 10.90 3.50 5.02 5.03 0.008951 0.41 26.88 33.72 0.14
Central Arm 1 680     ARI 20 12.95 3.50 5.12 5.13 0.009258 0.42 30.48 36.55 0.15
Central Arm 1 680     ARI 50 14.80 3.50 5.20 5.21 0.009475 0.44 33.60 38.85 0.15
Central Arm 1 680     ARI 100 16.85 3.50 5.29 5.30 0.009650 0.46 36.99 41.23 0.15
Central Arm 1 680     PMF 37.70 3.50 5.94 5.95 0.009629 0.52 77.65 114.59 0.16

Central Arm 1 640     ARI 1 5.05 3.44 4.08 4.09 0.033071 0.53 9.45 20.86 0.25
Central Arm 1 640     ARI 2 6.80 3.44 4.22 4.24 0.026284 0.54 12.66 23.37 0.23
Central Arm 1 640     ARI 5 9.35 3.44 4.40 4.41 0.021921 0.55 17.09 26.79 0.22
Central Arm 1 640     ARI 10 10.90 3.44 4.49 4.50 0.020610 0.56 19.58 28.52 0.21
Central Arm 1 640     ARI 20 12.95 3.44 4.59 4.61 0.019467 0.57 22.68 30.49 0.21
Central Arm 1 640     ARI 50 14.80 3.44 4.68 4.70 0.018616 0.58 25.35 31.86 0.21
Central Arm 1 640     ARI 100 16.85 3.44 4.77 4.78 0.017908 0.60 28.21 33.27 0.21
Central Arm 1 640     PMF 37.70 3.44 5.43 5.45 0.016617 0.69 54.78 49.42 0.21

Central Arm 1 600     ARI 1 5.05 2.57 3.87 3.87 0.002161 0.19 26.28 34.85 0.07
Central Arm 1 600     ARI 2 6.80 2.57 4.00 4.00 0.002458 0.22 31.08 37.37 0.08
Central Arm 1 600     ARI 5 9.35 2.57 4.16 4.17 0.002772 0.25 37.55 40.69 0.08
Central Arm 1 600     ARI 10 10.90 2.57 4.24 4.25 0.002989 0.27 40.88 42.30 0.09
Central Arm 1 600     ARI 20 12.95 2.57 4.34 4.34 0.003246 0.29 44.93 44.00 0.09
Central Arm 1 600     ARI 50 14.80 2.57 4.42 4.42 0.003446 0.31 48.42 45.40 0.09
Central Arm 1 600     ARI 100 16.85 2.57 4.50 4.50 0.003638 0.32 52.15 46.86 0.10
Central Arm 1 600     PMF 37.70 2.57 5.11 5.12 0.004958 0.45 84.17 58.41 0.12

Central Arm 1 560     ARI 1 5.05 2.86 3.75 3.75 0.004256 0.22 22.49 39.29 0.09
Central Arm 1 560     ARI 2 6.80 2.86 3.87 3.87 0.004495 0.25 27.49 43.31 0.10
Central Arm 1 560     ARI 5 9.35 2.86 4.02 4.02 0.004964 0.27 34.78 52.07 0.11
Central Arm 1 560     ARI 10 10.90 2.86 4.09 4.10 0.004899 0.28 38.73 53.61 0.11
Central Arm 1 560     ARI 20 12.95 2.86 4.18 4.19 0.004921 0.30 43.45 55.38 0.11
Central Arm 1 560     ARI 50 14.80 2.86 4.25 4.26 0.004947 0.31 47.53 56.93 0.11
Central Arm 1 560     ARI 100 16.85 2.86 4.33 4.33 0.004970 0.32 51.91 58.63 0.11
Central Arm 1 560     PMF 37.70 2.86 4.90 4.91 0.005656 0.42 89.94 76.28 0.12

Central Arm 1 520     ARI 1 5.05 2.42 3.62 3.62 0.002607 0.20 25.82 38.44 0.08
Central Arm 1 520     ARI 2 6.80 2.42 3.72 3.72 0.003147 0.23 29.99 41.16 0.08
Central Arm 1 520     ARI 5 9.35 2.42 3.85 3.85 0.003792 0.26 35.37 44.36 0.09
Central Arm 1 520     ARI 10 10.90 2.42 3.91 3.92 0.004099 0.28 38.48 46.11 0.10
Central Arm 1 520     ARI 20 12.95 2.42 3.99 4.00 0.004497 0.31 42.12 47.83 0.10
Central Arm 1 520     ARI 50 14.80 2.42 4.06 4.06 0.004814 0.33 45.29 49.42 0.11
Central Arm 1 520     ARI 100 16.85 2.42 4.13 4.13 0.005141 0.35 48.74 51.35 0.11
Central Arm 1 520     PMF 37.70 2.42 4.65 4.66 0.006703 0.47 81.07 73.18 0.13

Central Arm 1 480     ARI 1 5.05 2.96 3.34 3.35 0.045972 0.44 11.53 44.12 0.27
Central Arm 1 480     ARI 2 6.80 2.96 3.39 3.41 0.045747 0.49 13.98 45.53 0.28
Central Arm 1 480     ARI 5 9.35 2.96 3.49 3.50 0.035603 0.51 18.45 46.79 0.26
Central Arm 1 480     ARI 10 10.90 2.96 3.55 3.56 0.032872 0.51 21.18 49.64 0.25
Central Arm 1 480     ARI 20 12.95 2.96 3.62 3.64 0.027347 0.52 25.05 56.46 0.23
Central Arm 1 480     ARI 50 14.80 2.96 3.69 3.70 0.023494 0.52 28.86 60.64 0.22
Central Arm 1 480     ARI 100 16.85 2.96 3.76 3.77 0.020201 0.53 33.31 65.79 0.21
Central Arm 1 480     PMF 37.70 2.96 4.36 4.37 0.007709 0.51 89.17 120.13 0.15

Central Arm 1 440     ARI 1 5.05 2.26 2.91 2.92 0.004705 0.20 24.91 57.75 0.10
Central Arm 1 440     ARI 2 6.80 2.26 3.03 3.03 0.003958 0.22 31.84 61.42 0.09
Central Arm 1 440     ARI 5 9.35 2.26 3.18 3.18 0.003339 0.23 41.52 66.80 0.09
Central Arm 1 440     ARI 10 10.90 2.26 3.27 3.27 0.003071 0.24 47.45 71.34 0.09
Central Arm 1 440     ARI 20 12.95 2.26 3.37 3.37 0.002839 0.25 54.88 75.07 0.08
Central Arm 1 440     ARI 50 14.80 2.26 3.45 3.46 0.002681 0.26 61.40 78.19 0.08
Central Arm 1 440     ARI 100 16.85 2.26 3.54 3.54 0.002556 0.27 68.39 81.89 0.08
Central Arm 1 440     PMF 37.70 2.26 4.23 4.23 0.001976 0.33 136.28 119.40 0.08

Central Arm 1 400     ARI 1 8.80 1.72 2.67 2.17 2.68 0.006860 0.34 29.29 51.62 0.13
Central Arm 1 400     ARI 2 11.80 1.72 2.81 2.21 2.82 0.006415 0.37 36.69 55.49 0.13
Central Arm 1 400     ARI 5 16.20 1.72 2.98 2.26 2.99 0.006105 0.41 46.57 60.40 0.13
Central Arm 1 400     ARI 10 18.90 1.72 3.08 2.30 3.08 0.005972 0.42 52.43 63.91 0.13
Central Arm 1 400     ARI 20 22.40 1.72 3.19 2.33 3.19 0.005887 0.45 59.62 71.42 0.13
Central Arm 1 400     ARI 50 25.60 1.72 3.28 2.36 3.28 0.005848 0.47 65.89 77.42 0.13
Central Arm 1 400     ARI 100 29.10 1.72 3.37 2.40 3.38 0.005805 0.49 72.61 83.23 0.13
Central Arm 1 400     PMF 65.20 1.72 4.08 2.67 4.09 0.005361 0.61 135.41 153.40 0.13



  

HEC-RAS  Plan: n=0.1 pro
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
West Arm 1 1060    ARI 1 3.00 13.72 14.64 14.46 14.65 0.013610 0.37 8.03 43.10 0.28
West Arm 1 1060    ARI 2 4.10 13.72 14.68 14.50 14.69 0.014741 0.42 9.83 47.56 0.29
West Arm 1 1060    ARI 5 5.90 13.72 14.73 14.75 0.014961 0.47 12.46 50.40 0.30
West Arm 1 1060    ARI 10 6.90 13.72 14.76 14.77 0.015208 0.50 13.78 51.88 0.31
West Arm 1 1060    ARI 20 8.30 13.72 14.79 14.81 0.015474 0.54 15.48 53.29 0.32
West Arm 1 1060    ARI 50 9.70 13.72 14.83 14.85 0.016397 0.55 17.77 62.46 0.33
West Arm 1 1060    ARI 100 11.10 13.72 14.86 14.88 0.016248 0.57 19.45 63.49 0.33
West Arm 1 1060    PMF 28.00 13.72 15.10 15.13 0.016025 0.77 36.26 74.65 0.35

West Arm 1 1020    ARI 1 3.00 13.84 14.11 14.00 14.12 0.012595 0.33 9.21 58.89 0.26
West Arm 1 1020    ARI 2 4.10 13.84 14.15 14.02 14.16 0.011985 0.35 11.57 62.76 0.26
West Arm 1 1020    ARI 5 5.90 13.84 14.20 14.05 14.21 0.012041 0.40 14.69 66.32 0.27
West Arm 1 1020    ARI 10 6.90 13.84 14.22 14.06 14.23 0.011897 0.42 16.35 67.97 0.27
West Arm 1 1020    ARI 20 8.30 13.84 14.25 14.08 14.26 0.012009 0.45 18.43 69.97 0.28
West Arm 1 1020    ARI 50 9.70 13.84 14.28 14.11 14.29 0.011846 0.47 20.55 71.95 0.28
West Arm 1 1020    ARI 100 11.10 13.84 14.31 14.11 14.32 0.012032 0.50 22.38 73.62 0.29
West Arm 1 1020    PMF 28.00 13.84 14.54 14.56 0.012815 0.68 41.05 87.77 0.32

West Arm 1 980     ARI 1 3.00 13.20 13.44 13.35 13.45 0.023691 0.43 6.99 47.43 0.36
West Arm 1 980     ARI 2 4.10 13.20 13.47 13.37 13.48 0.024309 0.48 8.57 50.39 0.37
West Arm 1 980     ARI 5 5.90 13.20 13.52 13.40 13.53 0.025186 0.54 10.83 53.87 0.39
West Arm 1 980     ARI 10 6.90 13.20 13.53 13.42 13.55 0.026409 0.58 11.85 55.19 0.40
West Arm 1 980     ARI 20 8.30 13.20 13.56 13.44 13.58 0.025689 0.61 13.55 57.33 0.40
West Arm 1 980     ARI 50 9.70 13.20 13.59 13.46 13.61 0.025771 0.64 15.05 59.15 0.41
West Arm 1 980     ARI 100 11.10 13.20 13.61 13.47 13.64 0.025766 0.67 16.51 60.87 0.41
West Arm 1 980     PMF 28.00 13.20 13.85 13.89 0.023181 0.86 32.75 77.80 0.42

West Arm 1 940     ARI 1 3.00 12.22 12.55 12.44 12.56 0.021166 0.44 6.83 41.10 0.34
West Arm 1 940     ARI 2 4.10 12.22 12.60 12.46 12.61 0.020063 0.47 8.72 45.59 0.34
West Arm 1 940     ARI 5 5.90 12.22 12.65 12.67 0.018909 0.52 11.44 49.75 0.34
West Arm 1 940     ARI 10 6.90 12.22 12.68 12.70 0.017870 0.53 12.96 51.58 0.34
West Arm 1 940     ARI 20 8.30 12.22 12.72 12.73 0.017654 0.56 14.79 53.84 0.34
West Arm 1 940     ARI 50 9.70 12.22 12.75 12.77 0.017701 0.59 16.47 55.88 0.35
West Arm 1 940     ARI 100 11.10 12.22 12.78 12.80 0.017497 0.61 18.17 57.86 0.35
West Arm 1 940     PMF 28.00 12.22 13.02 13.06 0.018536 0.81 34.38 74.30 0.38

West Arm 1 900     ARI 1 3.00 11.34 11.63 11.64 0.024972 0.47 6.38 39.27 0.37
West Arm 1 900     ARI 2 4.10 11.34 11.66 11.56 11.68 0.027078 0.53 7.72 42.15 0.40
West Arm 1 900     ARI 5 5.90 11.34 11.70 11.61 11.72 0.030617 0.62 9.57 45.81 0.43
West Arm 1 900     ARI 10 6.90 11.34 11.72 11.61 11.75 0.032467 0.66 10.49 47.51 0.45
West Arm 1 900     ARI 20 8.30 11.34 11.75 11.63 11.78 0.034325 0.71 11.74 49.75 0.46
West Arm 1 900     ARI 50 9.70 11.34 11.77 11.65 11.80 0.035152 0.75 12.97 51.48 0.48
West Arm 1 900     ARI 100 11.10 11.34 11.80 11.67 11.83 0.035453 0.78 14.19 52.96 0.48
West Arm 1 900     PMF 28.00 11.34 12.02 12.07 0.034946 1.03 27.31 67.20 0.51

West Arm 1 860     ARI 1 3.00 10.34 10.64 10.54 10.65 0.024204 0.46 6.47 39.78 0.37
West Arm 1 860     ARI 2 4.10 10.34 10.69 10.57 10.70 0.022020 0.49 8.30 43.21 0.36
West Arm 1 860     ARI 5 5.90 10.34 10.75 10.77 0.018905 0.53 11.15 46.65 0.35
West Arm 1 860     ARI 10 6.90 10.34 10.78 10.80 0.018034 0.55 12.59 48.27 0.34
West Arm 1 860     ARI 20 8.30 10.34 10.82 10.84 0.017178 0.57 14.52 50.37 0.34
West Arm 1 860     ARI 50 9.70 10.34 10.86 10.87 0.016522 0.59 16.37 52.32 0.34
West Arm 1 860     ARI 100 11.10 10.34 10.89 10.91 0.016174 0.61 18.11 54.08 0.34
West Arm 1 860     PMF 28.00 10.34 11.18 11.21 0.014473 0.77 36.35 70.93 0.34

West Arm 1 820     ARI 1 3.00 9.77 10.17 10.17 0.007349 0.32 9.36 40.92 0.21
West Arm 1 820     ARI 2 4.10 9.77 10.22 10.22 0.007642 0.36 11.49 44.05 0.22
West Arm 1 820     ARI 5 5.90 9.77 10.28 10.29 0.008419 0.41 14.38 48.11 0.24
West Arm 1 820     ARI 10 6.90 9.77 10.31 10.32 0.008676 0.44 15.85 49.60 0.25
West Arm 1 820     ARI 20 8.30 9.77 10.35 10.36 0.008830 0.46 17.90 51.60 0.25
West Arm 1 820     ARI 50 9.70 9.77 10.39 10.40 0.009030 0.49 19.79 53.38 0.26
West Arm 1 820     ARI 100 11.10 9.77 10.42 10.44 0.009033 0.51 21.73 55.15 0.26
West Arm 1 820     PMF 28.00 9.77 10.73 10.76 0.009325 0.68 41.12 69.40 0.28

West Arm 1 780     ARI 1 4.15 9.36 9.64 9.55 9.65 0.022228 0.48 8.70 48.13 0.36
West Arm 1 780     ARI 2 5.70 9.36 9.68 9.55 9.69 0.022040 0.53 10.77 50.55 0.37
West Arm 1 780     ARI 5 8.05 9.36 9.74 9.59 9.76 0.020296 0.58 13.85 53.11 0.36
West Arm 1 780     ARI 10 9.45 9.36 9.77 9.61 9.79 0.019816 0.61 15.51 54.45 0.36
West Arm 1 780     ARI 20 11.35 9.36 9.81 9.63 9.83 0.019328 0.64 17.65 56.12 0.37
West Arm 1 780     ARI 50 13.20 9.36 9.84 9.87 0.018757 0.67 19.72 57.68 0.37
West Arm 1 780     ARI 100 15.10 9.36 9.88 9.91 0.018032 0.69 21.86 59.26 0.36
West Arm 1 780     PMF 39.35 9.36 10.21 10.25 0.016238 0.90 43.76 73.80 0.37

West Arm 1 740     ARI 1 4.15 8.69 9.04 9.04 0.010932 0.39 10.55 45.66 0.26
West Arm 1 740     ARI 2 5.70 8.69 9.09 9.10 0.010784 0.43 13.17 48.93 0.27
West Arm 1 740     ARI 5 8.05 8.69 9.16 9.17 0.010903 0.48 16.72 53.36 0.27
West Arm 1 740     ARI 10 9.45 8.69 9.20 9.21 0.010983 0.51 18.68 55.69 0.28
West Arm 1 740     ARI 20 11.35 8.69 9.24 9.25 0.011209 0.54 21.09 58.20 0.29
West Arm 1 740     ARI 50 13.20 8.69 9.27 9.29 0.011519 0.57 23.22 60.23 0.29
West Arm 1 740     ARI 100 15.10 8.69 9.30 9.32 0.012199 0.60 25.01 61.89 0.30
West Arm 1 740     PMF 39.35 8.69 9.60 9.64 0.014691 0.87 45.49 75.41 0.36



HEC-RAS  Plan: n=0.1 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

West Arm 1 700     ARI 1 4.15 7.47 7.83 7.83 7.93 0.167627 1.38 3.00 15.24 1.00
West Arm 1 700     ARI 2 5.70 7.47 7.89 7.89 8.00 0.160464 1.48 3.85 17.09 1.00
West Arm 1 700     ARI 5 8.05 7.47 7.95 7.95 8.08 0.153011 1.59 5.05 19.42 1.00
West Arm 1 700     ARI 10 9.45 7.47 7.99 7.98 8.12 0.144722 1.63 5.81 20.74 0.98
West Arm 1 700     ARI 20 11.35 7.47 8.05 8.03 8.18 0.123060 1.59 7.14 23.41 0.92
West Arm 1 700     ARI 50 13.20 7.47 8.11 8.06 8.23 0.106328 1.54 8.57 26.38 0.86
West Arm 1 700     ARI 100 15.10 7.47 8.17 8.10 8.28 0.088571 1.47 10.29 29.67 0.80
West Arm 1 700     PMF 39.35 7.47 8.62 8.40 8.72 0.040275 1.34 29.36 53.73 0.58

West Arm 1 660     ARI 1 4.15 5.85 6.65 6.33 6.67 0.010620 0.57 7.23 17.30 0.28
West Arm 1 660     ARI 2 5.70 5.85 6.75 6.39 6.77 0.011066 0.63 9.02 19.26 0.29
West Arm 1 660     ARI 5 8.05 5.85 6.87 6.48 6.90 0.011425 0.70 11.52 21.67 0.31
West Arm 1 660     ARI 10 9.45 5.85 6.94 6.52 6.96 0.011598 0.73 12.90 22.88 0.31
West Arm 1 660     ARI 20 11.35 5.85 7.01 6.57 7.04 0.011785 0.77 14.71 24.44 0.32
West Arm 1 660     ARI 50 13.20 5.85 7.08 7.11 0.012030 0.80 16.44 26.10 0.32
West Arm 1 660     ARI 100 15.10 5.85 7.13 7.17 0.012915 0.85 17.76 27.31 0.34
West Arm 1 660     PMF 39.35 5.85 7.59 7.66 0.018613 1.19 33.08 40.45 0.42

West Arm 1 620     ARI 1 4.15 4.98 5.45 5.45 5.58 0.159066 1.60 2.59 10.09 1.01
West Arm 1 620     ARI 2 5.70 4.98 5.52 5.52 5.67 0.148114 1.68 3.39 11.65 1.00
West Arm 1 620     ARI 5 8.05 4.98 5.60 5.60 5.77 0.146444 1.82 4.41 13.34 1.01
West Arm 1 620     ARI 10 9.45 4.98 5.65 5.65 5.83 0.141980 1.88 5.04 14.27 1.01
West Arm 1 620     ARI 20 11.35 4.98 5.70 5.70 5.90 0.138434 1.94 5.84 15.39 1.01
West Arm 1 620     ARI 50 13.20 4.98 5.75 5.75 5.96 0.135287 2.00 6.60 16.39 1.01
West Arm 1 620     ARI 100 15.10 4.98 5.83 5.80 6.01 0.106884 1.89 7.98 18.05 0.91
West Arm 1 620     PMF 39.35 4.98 6.46 6.61 0.039732 1.69 23.35 29.87 0.61

West Arm 1 580     ARI 1 4.15 3.35 4.44 4.45 0.005873 0.54 7.64 12.60 0.22
West Arm 1 580     ARI 2 5.70 3.35 4.56 4.58 0.006560 0.62 9.26 13.73 0.24
West Arm 1 580     ARI 5 8.05 3.35 4.71 4.73 0.007491 0.71 11.40 15.20 0.26
West Arm 1 580     ARI 10 9.45 3.35 4.79 4.81 0.007914 0.75 12.61 16.05 0.27
West Arm 1 580     ARI 20 11.35 3.35 4.88 4.91 0.008450 0.80 14.15 17.06 0.28
West Arm 1 580     ARI 50 13.20 3.35 4.96 5.00 0.008879 0.85 15.57 17.94 0.29
West Arm 1 580     ARI 100 15.10 3.35 5.04 5.08 0.009341 0.89 16.98 18.90 0.30
West Arm 1 580     PMF 39.35 3.35 5.72 5.79 0.011950 1.18 33.31 29.20 0.35

West Arm 1 540     ARI 1 4.15 3.27 4.28 4.29 0.002951 0.35 11.70 22.08 0.16
West Arm 1 540     ARI 2 5.70 3.27 4.39 4.40 0.003283 0.40 14.14 23.83 0.17
West Arm 1 540     ARI 5 8.05 3.27 4.51 4.53 0.003683 0.47 17.28 25.54 0.18
West Arm 1 540     ARI 10 9.45 3.27 4.58 4.60 0.003829 0.49 19.09 26.53 0.19
West Arm 1 540     ARI 20 11.35 3.27 4.66 4.68 0.004087 0.53 21.25 27.67 0.19
West Arm 1 540     ARI 50 13.20 3.27 4.73 4.75 0.004293 0.57 23.26 28.68 0.20
West Arm 1 540     ARI 100 15.10 3.27 4.80 4.82 0.004503 0.60 25.18 29.62 0.21
West Arm 1 540     PMF 39.35 3.27 5.39 5.43 0.006627 0.87 45.21 40.62 0.26

West Arm 1 500     ARI 1 4.15 3.37 3.80 3.80 3.91 0.163729 1.46 2.84 13.04 1.00
West Arm 1 500     ARI 2 5.70 3.37 3.86 3.86 3.99 0.160206 1.57 3.63 14.74 1.01
West Arm 1 500     ARI 5 8.05 3.37 3.93 3.93 4.08 0.154635 1.69 4.77 16.88 1.01
West Arm 1 500     ARI 10 9.45 3.37 3.97 3.97 4.13 0.150103 1.74 5.43 18.02 1.01
West Arm 1 500     ARI 20 11.35 3.37 4.02 4.02 4.18 0.143392 1.79 6.34 19.47 1.00
West Arm 1 500     ARI 50 13.20 3.37 4.06 4.06 4.23 0.144840 1.87 7.08 20.56 1.02
West Arm 1 500     ARI 100 15.10 3.37 4.10 4.10 4.28 0.141801 1.91 7.90 21.81 1.01
West Arm 1 500     PMF 39.35 3.37 4.43 4.43 4.70 0.127006 2.29 17.15 33.12 1.02

West Arm 1 400     ARI 1 4.15 1.56 2.10 2.10 0.000450 0.09 48.09 199.54 0.05
West Arm 1 400     ARI 2 5.70 1.56 2.15 2.15 0.000469 0.10 58.13 202.84 0.06
West Arm 1 400     ARI 5 8.05 1.56 2.22 2.22 0.000482 0.12 71.81 207.24 0.06
West Arm 1 400     ARI 10 9.45 1.56 2.25 2.25 0.000488 0.12 79.18 209.57 0.06
West Arm 1 400     ARI 20 11.35 1.56 2.30 2.30 0.000494 0.13 88.63 212.53 0.06
West Arm 1 400     ARI 50 13.20 1.56 2.34 2.34 0.000502 0.14 97.09 215.14 0.06
West Arm 1 400     ARI 100 15.10 1.56 2.37 2.37 0.000508 0.15 105.34 217.66 0.07
West Arm 1 400     PMF 39.35 1.56 2.73 2.73 0.000587 0.23 186.44 240.99 0.08

West Arm 1 100     ARI 1 5.30 1.40 1.73 1.58 1.73 0.009008 0.32 16.58 84.86 0.23
West Arm 1 100     ARI 2 7.30 1.40 1.77 1.61 1.78 0.009009 0.36 20.56 89.86 0.24
West Arm 1 100     ARI 5 10.20 1.40 1.83 1.63 1.84 0.009009 0.40 25.81 96.07 0.24
West Arm 1 100     ARI 10 12.00 1.40 1.86 1.66 1.87 0.009007 0.42 28.86 99.50 0.25
West Arm 1 100     ARI 20 14.40 1.40 1.90 1.67 1.91 0.009010 0.44 32.73 103.69 0.25
West Arm 1 100     ARI 50 16.70 1.40 1.93 1.68 1.94 0.009004 0.46 36.28 107.39 0.25
West Arm 1 100     ARI 100 19.10 1.40 1.96 1.70 1.97 0.009001 0.48 39.85 110.99 0.26
West Arm 1 100     PMF 50.70 1.40 2.26 1.87 2.28 0.009000 0.67 75.29 125.88 0.28

East Arm 1 1440    ARI 1 2.20 15.34 15.54 15.55 0.047153 0.42 5.26 62.11 0.46
East Arm 1 1440    ARI 2 3.00 15.34 15.55 15.51 15.56 0.055598 0.49 6.09 63.64 0.51
East Arm 1 1440    ARI 5 4.20 15.34 15.57 15.52 15.59 0.058995 0.57 7.43 66.07 0.54
East Arm 1 1440    ARI 10 5.00 15.34 15.59 15.54 15.61 0.056921 0.59 8.43 67.97 0.54
East Arm 1 1440    ARI 20 6.00 15.34 15.60 15.55 15.62 0.058853 0.64 9.41 69.77 0.55
East Arm 1 1440    ARI 50 7.00 15.34 15.61 15.56 15.64 0.060720 0.68 10.32 71.40 0.57
East Arm 1 1440    ARI 100 8.00 15.34 15.63 15.58 15.65 0.059463 0.70 11.36 73.23 0.57



HEC-RAS  Plan: n=0.1 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
East Arm 1 1440    PMF 19.10 15.34 15.74 15.67 15.79 0.058862 0.94 20.33 84.37 0.61

East Arm 1 1400    ARI 1 2.20 13.34 13.53 13.49 13.54 0.054054 0.52 4.22 39.71 0.51
East Arm 1 1400    ARI 2 3.00 13.34 13.56 13.50 13.57 0.044440 0.54 5.51 41.95 0.48
East Arm 1 1400    ARI 5 4.20 13.34 13.59 13.52 13.61 0.041687 0.60 7.03 44.41 0.48
East Arm 1 1400    ARI 10 5.00 13.34 13.61 13.54 13.63 0.042821 0.64 7.83 45.64 0.49
East Arm 1 1400    ARI 20 6.00 13.34 13.63 13.55 13.66 0.041592 0.67 8.94 47.31 0.49
East Arm 1 1400    ARI 50 7.00 13.34 13.66 13.57 13.68 0.039840 0.70 10.07 48.94 0.49
East Arm 1 1400    ARI 100 8.00 13.34 13.68 13.58 13.70 0.040405 0.73 10.97 50.20 0.50
East Arm 1 1400    PMF 19.10 13.34 13.84 13.70 13.89 0.038882 0.94 20.32 61.72 0.52

East Arm 1 1360    ARI 1 2.20 12.25 12.52 12.52 0.014510 0.34 6.50 43.59 0.28
East Arm 1 1360    ARI 2 3.00 12.25 12.55 12.55 0.016281 0.39 7.72 45.93 0.30
East Arm 1 1360    ARI 5 4.20 12.25 12.59 12.60 0.016792 0.44 9.63 49.37 0.31
East Arm 1 1360    ARI 10 5.00 12.25 12.61 12.62 0.016370 0.46 10.97 51.64 0.32
East Arm 1 1360    ARI 20 6.00 12.25 12.64 12.65 0.016667 0.48 12.39 53.94 0.32
East Arm 1 1360    ARI 50 7.00 12.25 12.66 12.68 0.017154 0.51 13.68 56.00 0.33
East Arm 1 1360    ARI 100 8.00 12.25 12.69 12.70 0.017078 0.53 15.06 58.14 0.33
East Arm 1 1360    PMF 19.10 12.25 12.89 12.91 0.016751 0.67 28.30 75.14 0.35

East Arm 1 1320    ARI 1 2.20 11.69 11.93 11.84 11.94 0.014838 0.32 6.87 51.00 0.28
East Arm 1 1320    ARI 2 3.00 11.69 11.97 11.97 0.013268 0.34 8.78 54.29 0.27
East Arm 1 1320    ARI 5 4.20 11.69 12.01 12.02 0.012490 0.38 11.19 57.50 0.27
East Arm 1 1320    ARI 10 5.00 11.69 12.03 12.04 0.012853 0.40 12.42 58.65 0.28
East Arm 1 1320    ARI 20 6.00 11.69 12.06 12.07 0.012822 0.43 14.00 60.10 0.28
East Arm 1 1320    ARI 50 7.00 11.69 12.08 12.09 0.012680 0.45 15.55 61.49 0.29
East Arm 1 1320    ARI 100 8.00 11.69 12.11 12.12 0.012785 0.47 16.93 62.70 0.29
East Arm 1 1320    PMF 19.10 11.69 12.30 12.32 0.013164 0.63 30.22 73.91 0.32

East Arm 1 1280    ARI 1 2.20 11.19 11.42 11.30 11.42 0.011682 0.29 7.60 54.80 0.25
East Arm 1 1280    ARI 2 3.00 11.19 11.44 11.34 11.45 0.013059 0.33 8.97 56.65 0.27
East Arm 1 1280    ARI 5 4.20 11.19 11.47 11.36 11.48 0.014449 0.39 10.83 59.07 0.29
East Arm 1 1280    ARI 10 5.00 11.19 11.49 11.36 11.50 0.014338 0.41 12.19 60.78 0.29
East Arm 1 1280    ARI 20 6.00 11.19 11.52 11.38 11.53 0.014733 0.44 13.64 62.47 0.30
East Arm 1 1280    ARI 50 7.00 11.19 11.54 11.39 11.55 0.015127 0.47 14.99 64.05 0.31
East Arm 1 1280    ARI 100 8.00 11.19 11.56 11.58 0.014753 0.48 16.54 65.82 0.31
East Arm 1 1280    PMF 19.10 11.19 11.75 11.77 0.014679 0.63 30.13 79.60 0.33

East Arm 1 1240    ARI 1 2.20 10.60 10.82 10.83 0.018827 0.35 6.25 48.11 0.31
East Arm 1 1240    ARI 2 3.00 10.60 10.86 10.87 0.015739 0.35 8.46 56.30 0.29
East Arm 1 1240    ARI 5 4.20 10.60 10.91 10.92 0.014155 0.38 11.10 61.87 0.29
East Arm 1 1240    ARI 10 5.00 10.60 10.93 10.94 0.013790 0.40 12.58 63.91 0.29
East Arm 1 1240    ARI 20 6.00 10.60 10.96 10.97 0.013260 0.42 14.42 66.36 0.28
East Arm 1 1240    ARI 50 7.00 10.60 10.98 10.99 0.013265 0.44 16.01 68.40 0.29
East Arm 1 1240    ARI 100 8.00 10.60 11.00 11.01 0.013476 0.46 17.43 70.12 0.29
East Arm 1 1240    PMF 19.10 10.60 11.18 11.20 0.014241 0.62 30.84 82.46 0.32

East Arm 1 1200    ARI 1 2.20 9.98 10.20 10.21 0.013090 0.30 7.30 54.08 0.26
East Arm 1 1200    ARI 2 3.00 9.98 10.22 10.23 0.016295 0.36 8.42 57.07 0.30
East Arm 1 1200    ARI 5 4.20 9.98 10.25 10.26 0.018851 0.42 10.11 60.78 0.33
East Arm 1 1200    ARI 10 5.00 9.98 10.27 10.28 0.019800 0.45 11.23 63.08 0.34
East Arm 1 1200    ARI 20 6.00 9.98 10.29 10.30 0.021416 0.49 12.35 64.54 0.35
East Arm 1 1200    ARI 50 7.00 9.98 10.31 10.32 0.021794 0.51 13.61 66.17 0.36
East Arm 1 1200    ARI 100 8.00 9.98 10.33 10.34 0.021925 0.54 14.86 67.75 0.37
East Arm 1 1200    PMF 19.10 9.98 10.50 10.52 0.019876 0.68 27.93 82.64 0.38

East Arm 1 1160    ARI 1 2.20 9.42 9.61 9.54 9.62 0.017354 0.33 6.76 55.08 0.30
East Arm 1 1160    ARI 2 3.00 9.42 9.65 9.55 9.66 0.012836 0.33 9.13 58.51 0.27
East Arm 1 1160    ARI 5 4.20 9.42 9.70 9.71 0.010790 0.35 12.09 62.53 0.25
East Arm 1 1160    ARI 10 5.00 9.42 9.73 9.74 0.010114 0.36 13.89 64.84 0.25
East Arm 1 1160    ARI 20 6.00 9.42 9.77 9.77 0.008979 0.37 16.40 68.33 0.24
East Arm 1 1160    ARI 50 7.00 9.42 9.80 9.80 0.008627 0.38 18.49 71.03 0.24
East Arm 1 1160    ARI 100 8.00 9.42 9.82 9.83 0.008385 0.39 20.45 73.23 0.24
East Arm 1 1160    PMF 19.10 9.42 10.04 10.06 0.007643 0.49 38.62 90.75 0.24

East Arm 1 1120    ARI 1 2.20 8.74 9.25 9.26 0.005607 0.27 8.00 35.95 0.19
East Arm 1 1120    ARI 2 3.00 8.74 9.30 9.30 0.006433 0.31 9.74 40.96 0.20
East Arm 1 1120    ARI 5 4.20 8.74 9.35 9.36 0.007333 0.35 12.11 46.99 0.22
East Arm 1 1120    ARI 10 5.00 8.74 9.38 9.39 0.007758 0.37 13.60 50.40 0.23
East Arm 1 1120    ARI 20 6.00 8.74 9.42 9.42 0.008122 0.39 15.41 54.28 0.23
East Arm 1 1120    ARI 50 7.00 8.74 9.45 9.45 0.008577 0.41 17.03 57.61 0.24
East Arm 1 1120    ARI 100 8.00 8.74 9.47 9.48 0.008897 0.43 18.65 60.81 0.25
East Arm 1 1120    PMF 19.10 8.74 9.69 9.70 0.010661 0.56 34.18 85.85 0.28

East Arm 1 1080    ARI 1 2.20 8.67 8.91 8.80 8.91 0.014058 0.27 8.28 77.99 0.26
East Arm 1 1080    ARI 2 3.00 8.67 8.93 8.82 8.94 0.013825 0.29 10.18 81.13 0.27
East Arm 1 1080    ARI 5 4.20 8.67 8.96 8.85 8.97 0.014499 0.34 12.42 83.39 0.28
East Arm 1 1080    ARI 10 5.00 8.67 8.98 8.87 8.99 0.014275 0.36 13.96 85.01 0.28
East Arm 1 1080    ARI 20 6.00 8.67 9.00 8.88 9.01 0.014225 0.38 15.71 86.68 0.29
East Arm 1 1080    ARI 50 7.00 8.67 9.02 8.89 9.03 0.014034 0.40 17.42 88.23 0.29



HEC-RAS  Plan: n=0.1 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
East Arm 1 1080    ARI 100 8.00 8.67 9.04 8.90 9.04 0.014370 0.42 18.87 89.66 0.30
East Arm 1 1080    PMF 19.10 8.67 9.19 9.20 0.014496 0.57 33.66 103.99 0.32

East Arm 1 1040    ARI 1 2.20 8.21 8.42 8.32 8.42 0.011231 0.25 8.78 76.41 0.24
East Arm 1 1040    ARI 2 3.00 8.21 8.44 8.34 8.45 0.010844 0.28 10.88 79.77 0.24
East Arm 1 1040    ARI 5 4.20 8.21 8.48 8.36 8.48 0.010592 0.31 13.69 84.08 0.24
East Arm 1 1040    ARI 10 5.00 8.21 8.50 8.37 8.50 0.010501 0.32 15.40 86.34 0.25
East Arm 1 1040    ARI 20 6.00 8.21 8.52 8.38 8.53 0.010368 0.34 17.41 88.44 0.25
East Arm 1 1040    ARI 50 7.00 8.21 8.54 8.39 8.55 0.010177 0.36 19.37 90.37 0.25
East Arm 1 1040    ARI 100 8.00 8.21 8.57 8.41 8.57 0.009831 0.37 21.39 92.32 0.25
East Arm 1 1040    PMF 19.10 8.21 8.75 8.76 0.008616 0.48 40.07 108.89 0.25

East Arm 1 1000    ARI 1 2.20 7.57 7.75 7.69 7.76 0.026551 0.38 5.83 52.42 0.36
East Arm 1 1000    ARI 2 3.00 7.57 7.78 7.71 7.79 0.028944 0.43 7.00 55.39 0.38
East Arm 1 1000    ARI 5 4.20 7.57 7.81 7.73 7.82 0.030385 0.48 8.68 59.31 0.40
East Arm 1 1000    ARI 10 5.00 7.57 7.82 7.73 7.84 0.031033 0.52 9.66 60.61 0.41
East Arm 1 1000    ARI 20 6.00 7.57 7.84 7.75 7.85 0.032341 0.56 10.74 62.02 0.43
East Arm 1 1000    ARI 50 7.00 7.57 7.86 7.77 7.87 0.032972 0.59 11.81 63.38 0.44
East Arm 1 1000    ARI 100 8.00 7.57 7.87 7.78 7.89 0.035306 0.63 12.62 64.39 0.46
East Arm 1 1000    PMF 19.10 7.57 7.95 7.88 8.01 0.069854 1.03 18.54 76.19 0.67

East Arm 1 960     ARI 1 2.20 6.32 6.61 6.52 6.63 0.030545 0.51 4.31 27.25 0.41
East Arm 1 960     ARI 2 3.00 6.32 6.66 6.55 6.68 0.026389 0.52 5.73 31.26 0.39
East Arm 1 960     ARI 5 4.20 6.32 6.72 6.58 6.73 0.024471 0.55 7.58 35.93 0.39
East Arm 1 960     ARI 10 5.00 6.32 6.75 6.60 6.77 0.023008 0.56 8.89 39.41 0.38
East Arm 1 960     ARI 20 6.00 6.32 6.79 6.63 6.81 0.021518 0.57 10.57 43.88 0.37
East Arm 1 960     ARI 50 7.00 6.32 6.82 6.64 6.84 0.020602 0.58 11.98 46.14 0.37
East Arm 1 960     ARI 100 8.00 6.32 6.85 6.87 0.019304 0.59 13.46 48.12 0.36
East Arm 1 960     PMF 19.10 6.32 7.19 7.20 0.009211 0.58 33.02 70.54 0.27

East Arm 1 920     ARI 1 6.65 5.25 5.77 5.79 0.018933 0.65 10.22 31.42 0.36
East Arm 1 920     ARI 2 9.00 5.25 5.85 5.87 0.018586 0.70 12.80 34.52 0.37
East Arm 1 920     ARI 5 12.45 5.25 5.95 5.98 0.017289 0.75 16.64 38.75 0.36
East Arm 1 920     ARI 10 14.65 5.25 6.01 6.04 0.016633 0.77 19.07 41.43 0.36
East Arm 1 920     ARI 20 17.45 5.25 6.08 6.12 0.015984 0.78 22.26 45.53 0.36
East Arm 1 920     ARI 50 20.05 5.25 6.14 6.18 0.015273 0.80 25.07 48.09 0.35
East Arm 1 920     ARI 100 22.90 5.25 6.20 6.24 0.014784 0.82 27.95 50.49 0.35
East Arm 1 920     PMF 55.25 5.25 6.76 6.80 0.010401 0.87 63.62 80.91 0.31

East Arm 1 880     ARI 1 6.65 4.51 5.21 5.23 0.010739 0.58 11.50 27.53 0.29
East Arm 1 880     ARI 2 9.00 4.51 5.31 5.33 0.010475 0.63 14.26 29.35 0.29
East Arm 1 880     ARI 5 12.45 4.51 5.46 5.48 0.009276 0.65 19.11 34.22 0.28
East Arm 1 880     ARI 10 14.65 4.51 5.55 5.57 0.008784 0.66 22.11 37.07 0.27
East Arm 1 880     ARI 20 17.45 4.51 5.64 5.66 0.008351 0.68 25.69 39.97 0.27
East Arm 1 880     ARI 50 20.05 4.51 5.72 5.74 0.008105 0.70 28.83 42.35 0.27
East Arm 1 880     ARI 100 22.90 4.51 5.79 5.82 0.007831 0.71 32.27 44.81 0.27
East Arm 1 880     PMF 55.25 4.51 6.40 6.44 0.007808 0.82 67.73 76.19 0.28

East Arm 1 840     ARI 1 6.65 4.00 4.77 4.79 0.011242 0.66 10.15 20.74 0.30
East Arm 1 840     ARI 2 9.00 4.00 4.92 4.94 0.009402 0.67 13.43 23.16 0.28
East Arm 1 840     ARI 5 12.45 4.00 5.10 5.12 0.008779 0.69 18.04 28.31 0.28
East Arm 1 840     ARI 10 14.65 4.00 5.19 5.22 0.008803 0.70 20.86 31.96 0.28
East Arm 1 840     ARI 20 17.45 4.00 5.30 5.32 0.008702 0.72 24.37 35.99 0.28
East Arm 1 840     ARI 50 20.05 4.00 5.38 5.41 0.008625 0.73 27.48 39.22 0.28
East Arm 1 840     ARI 100 22.90 4.00 5.46 5.49 0.008552 0.74 30.77 42.37 0.28
East Arm 1 840     PMF 55.25 4.00 6.09 6.12 0.007815 0.83 66.58 72.93 0.28

East Arm 1 800     ARI 1 6.65 3.30 4.45 4.47 0.005785 0.59 11.22 16.05 0.23
East Arm 1 800     ARI 2 9.00 3.30 4.59 4.61 0.007323 0.66 13.55 19.57 0.25
East Arm 1 800     ARI 5 12.45 3.30 4.74 4.77 0.008672 0.74 16.93 23.86 0.28
East Arm 1 800     ARI 10 14.65 3.30 4.83 4.86 0.009307 0.77 19.03 26.40 0.29
East Arm 1 800     ARI 20 17.45 3.30 4.92 4.95 0.009891 0.81 21.60 29.23 0.30
East Arm 1 800     ARI 50 20.05 3.30 4.99 5.03 0.010332 0.84 23.88 31.51 0.31
East Arm 1 800     ARI 100 22.90 3.30 5.07 5.11 0.010682 0.87 26.31 33.74 0.31
East Arm 1 800     PMF 55.25 3.30 5.69 5.74 0.011667 1.03 53.75 58.62 0.34

East Arm 1 760     ARI 1 6.65 3.50 4.02 4.05 0.023418 0.79 8.46 22.90 0.41
East Arm 1 760     ARI 2 9.00 3.50 4.14 4.17 0.018115 0.79 11.40 25.28 0.38
East Arm 1 760     ARI 5 12.45 3.50 4.29 4.32 0.015257 0.80 15.47 29.30 0.35
East Arm 1 760     ARI 10 14.65 3.50 4.37 4.40 0.014157 0.81 17.98 31.63 0.34
East Arm 1 760     ARI 20 17.45 3.50 4.47 4.50 0.013100 0.83 21.12 34.30 0.34
East Arm 1 760     ARI 50 20.05 3.50 4.55 4.58 0.012285 0.84 23.95 36.35 0.33
East Arm 1 760     ARI 100 22.90 3.50 4.62 4.66 0.011620 0.85 26.91 38.22 0.32
East Arm 1 760     PMF 55.25 3.50 5.27 5.32 0.009579 0.95 57.94 60.07 0.31

East Arm 1 720     ARI 1 6.65 2.87 3.83 3.84 0.002164 0.34 19.45 30.80 0.14
East Arm 1 720     ARI 2 9.00 2.87 3.94 3.95 0.002459 0.39 23.13 33.16 0.15
East Arm 1 720     ARI 5 12.45 2.87 4.09 4.10 0.002752 0.44 28.03 35.87 0.16
East Arm 1 720     ARI 10 14.65 2.87 4.16 4.18 0.002920 0.47 30.90 37.46 0.17
East Arm 1 720     ARI 20 17.45 2.87 4.26 4.27 0.003085 0.51 34.42 39.32 0.17



HEC-RAS  Plan: n=0.1 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
East Arm 1 720     ARI 50 20.05 2.87 4.33 4.35 0.003209 0.53 37.56 40.92 0.18
East Arm 1 720     ARI 100 22.90 2.87 4.41 4.43 0.003347 0.56 40.78 42.49 0.18
East Arm 1 720     PMF 55.25 2.87 5.04 5.07 0.004404 0.74 78.48 112.83 0.22

East Arm 1 680     ARI 1 6.65 2.93 3.65 3.67 0.010293 0.57 11.59 27.18 0.28
East Arm 1 680     ARI 2 9.00 2.93 3.75 3.77 0.010085 0.62 14.42 29.35 0.28
East Arm 1 680     ARI 5 12.45 2.93 3.89 3.91 0.009607 0.67 18.45 32.19 0.28
East Arm 1 680     ARI 10 14.65 2.93 3.96 3.98 0.009533 0.71 20.77 33.72 0.29
East Arm 1 680     ARI 20 17.45 2.93 4.04 4.07 0.009487 0.74 23.69 35.93 0.29
East Arm 1 680     ARI 50 20.05 2.93 4.11 4.14 0.009485 0.76 26.40 38.21 0.29
East Arm 1 680     ARI 100 22.90 2.93 4.19 4.22 0.009449 0.78 29.30 40.52 0.29
East Arm 1 680     PMF 55.25 2.93 4.80 4.84 0.006993 0.92 63.47 76.41 0.27

East Arm 1 600     ARI 1 6.65 2.42 3.22 3.22 0.003479 0.36 18.40 38.24 0.17
East Arm 1 600     ARI 2 9.00 2.42 3.32 3.32 0.003600 0.40 22.33 40.42 0.17
East Arm 1 600     ARI 5 12.45 2.42 3.44 3.45 0.003830 0.46 27.29 42.96 0.18
East Arm 1 600     ARI 10 14.65 2.42 3.51 3.52 0.003843 0.48 30.38 44.12 0.19
East Arm 1 600     ARI 20 17.45 2.42 3.59 3.60 0.003859 0.51 34.13 45.56 0.19
East Arm 1 600     ARI 50 20.05 2.42 3.66 3.67 0.003919 0.54 37.31 46.74 0.19
East Arm 1 600     ARI 100 22.90 2.42 3.73 3.75 0.003903 0.56 40.90 48.03 0.19
East Arm 1 600     PMF 55.25 2.42 4.38 4.40 0.004274 0.71 80.89 116.09 0.21

East Arm 1 560     ARI 1 6.65 2.50 2.85 2.89 0.041216 0.91 7.31 24.36 0.53
East Arm 1 560     ARI 2 9.00 2.50 2.98 3.01 0.025234 0.84 10.66 27.45 0.43
East Arm 1 560     ARI 5 12.45 2.50 3.13 3.16 0.017229 0.83 14.94 29.46 0.37
East Arm 1 560     ARI 10 14.65 2.50 3.21 3.24 0.015242 0.85 17.34 30.52 0.36
East Arm 1 560     ARI 20 17.45 2.50 3.30 3.34 0.013781 0.87 20.16 31.73 0.35
East Arm 1 560     ARI 50 20.05 2.50 3.38 3.42 0.012897 0.89 22.64 32.75 0.34
East Arm 1 560     ARI 100 22.90 2.50 3.45 3.50 0.012237 0.91 25.22 33.77 0.34
East Arm 1 560     PMF 55.25 2.50 4.08 4.13 0.012091 1.03 54.71 82.40 0.34

East Arm 1 520     ARI 1 6.65 1.80 2.67 2.67 0.001902 0.34 19.79 29.15 0.13
East Arm 1 520     ARI 2 9.00 1.80 2.79 2.79 0.002233 0.39 23.34 31.53 0.14
East Arm 1 520     ARI 5 12.45 1.80 2.93 2.94 0.002647 0.45 27.97 34.60 0.16
East Arm 1 520     ARI 10 14.65 1.80 3.00 3.01 0.002906 0.48 30.54 36.21 0.17
East Arm 1 520     ARI 20 17.45 1.80 3.08 3.10 0.003199 0.52 33.60 38.02 0.18
East Arm 1 520     ARI 50 20.05 1.80 3.15 3.17 0.003420 0.55 36.38 39.59 0.18
East Arm 1 520     ARI 100 22.90 1.80 3.23 3.25 0.003608 0.58 39.41 41.23 0.19
East Arm 1 520     PMF 55.25 1.80 3.79 3.83 0.005043 0.84 66.59 60.80 0.24

East Arm 1 480     ARI 1 6.65 1.74 2.60 2.60 0.001591 0.29 23.32 38.51 0.12
East Arm 1 480     ARI 2 9.00 1.74 2.71 2.71 0.001844 0.33 27.60 41.63 0.13
East Arm 1 480     ARI 5 12.45 1.74 2.83 2.84 0.002154 0.38 33.08 45.19 0.14
East Arm 1 480     ARI 10 14.65 1.74 2.90 2.90 0.002365 0.41 35.99 46.89 0.15
East Arm 1 480     ARI 20 17.45 1.74 2.97 2.98 0.002601 0.44 39.51 48.92 0.16
East Arm 1 480     ARI 50 20.05 1.74 3.03 3.04 0.002867 0.47 42.60 51.60 0.17
East Arm 1 480     ARI 100 22.90 1.74 3.10 3.11 0.003171 0.50 46.09 55.52 0.17
East Arm 1 480     PMF 55.25 1.74 3.63 3.65 0.003644 0.65 92.55 144.86 0.20

East Arm 1 440     ARI 1 6.65 1.69 2.54 2.54 0.001419 0.22 31.71 82.64 0.10
East Arm 1 440     ARI 2 9.00 1.69 2.64 2.65 0.001401 0.23 41.02 96.67 0.11
East Arm 1 440     ARI 5 12.45 1.69 2.77 2.77 0.001328 0.24 54.96 134.14 0.10
East Arm 1 440     ARI 10 14.65 1.69 2.83 2.84 0.001246 0.25 63.57 136.39 0.10
East Arm 1 440     ARI 20 17.45 1.69 2.91 2.91 0.001115 0.26 74.07 138.78 0.10
East Arm 1 440     ARI 50 20.05 1.69 2.97 2.98 0.001043 0.26 82.92 140.86 0.10
East Arm 1 440     ARI 100 22.90 1.69 3.04 3.04 0.000980 0.27 92.31 143.45 0.10
East Arm 1 440     PMF 55.25 1.69 3.58 3.59 0.000797 0.35 176.82 167.64 0.09

East Arm 1 400     ARI 1 11.10 1.75 2.41 2.42 0.005555 0.42 26.52 62.97 0.21
East Arm 1 400     ARI 2 15.00 1.75 2.52 2.53 0.005253 0.45 33.39 68.37 0.21
East Arm 1 400     ARI 5 20.70 1.75 2.65 2.66 0.005146 0.49 42.41 75.55 0.21
East Arm 1 400     ARI 10 24.30 1.75 2.71 2.72 0.005462 0.51 47.53 82.56 0.22
East Arm 1 400     ARI 20 28.90 1.75 2.79 2.81 0.005259 0.53 54.75 89.92 0.21
East Arm 1 400     ARI 50 33.10 1.75 2.86 2.88 0.004840 0.54 61.15 94.46 0.21
East Arm 1 400     ARI 100 37.80 1.75 2.93 2.95 0.004537 0.56 68.01 99.10 0.21
East Arm 1 400     PMF 91.40 1.75 3.50 3.52 0.003290 0.69 152.64 187.12 0.19

Central Arm 1 1440    ARI 1 1.30 17.07 17.23 17.22 17.27 0.171065 0.85 1.53 16.52 0.89
Central Arm 1 1440    ARI 2 1.80 17.07 17.25 17.25 17.30 0.209424 0.99 1.82 18.00 1.00
Central Arm 1 1440    ARI 5 2.50 17.07 17.28 17.28 17.33 0.200616 1.06 2.36 20.56 1.00
Central Arm 1 1440    ARI 10 2.90 17.07 17.30 17.30 17.35 0.151824 0.99 2.92 22.65 0.88
Central Arm 1 1440    ARI 20 3.50 17.07 17.30 17.30 17.37 0.215789 1.19 2.95 22.74 1.05
Central Arm 1 1440    ARI 50 4.00 17.07 17.32 17.32 17.39 0.188987 1.18 3.39 23.91 1.00
Central Arm 1 1440    ARI 100 4.60 17.07 17.34 17.34 17.41 0.185045 1.22 3.76 24.65 1.00
Central Arm 1 1440    PMF 10.20 17.07 17.44 17.44 17.56 0.164494 1.53 6.66 28.37 1.01

Central Arm 1 1400    ARI 1 1.30 14.82 15.01 14.95 15.02 0.027462 0.36 3.59 35.03 0.36
Central Arm 1 1400    ARI 2 1.80 14.82 15.04 14.96 15.05 0.025135 0.39 4.58 37.02 0.36
Central Arm 1 1400    ARI 5 2.50 14.82 15.07 14.98 15.08 0.024798 0.44 5.65 38.01 0.37
Central Arm 1 1400    ARI 10 2.90 14.82 15.08 15.01 15.09 0.024646 0.47 6.23 38.52 0.37



HEC-RAS  Plan: n=0.1 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Central Arm 1 1400    ARI 20 3.50 14.82 15.10 15.00 15.12 0.024862 0.50 7.00 39.20 0.38
Central Arm 1 1400    ARI 50 4.00 14.82 15.12 15.01 15.13 0.025043 0.53 7.61 39.72 0.38
Central Arm 1 1400    ARI 100 4.60 14.82 15.14 15.04 15.15 0.024931 0.55 8.34 40.35 0.39
Central Arm 1 1400    PMF 10.20 14.82 15.27 15.12 15.30 0.025512 0.73 13.94 44.92 0.42

Central Arm 1 1360    ARI 1 1.30 13.30 13.48 13.49 0.057300 0.51 2.53 25.44 0.52
Central Arm 1 1360    ARI 2 1.80 13.30 13.50 13.51 0.065077 0.59 3.03 26.92 0.57
Central Arm 1 1360    ARI 5 2.50 13.30 13.52 13.54 0.066942 0.67 3.75 28.65 0.59
Central Arm 1 1360    ARI 10 2.90 13.30 13.53 13.56 0.068175 0.70 4.12 29.47 0.60
Central Arm 1 1360    ARI 20 3.50 13.30 13.55 13.58 0.067335 0.74 4.70 30.60 0.61
Central Arm 1 1360    ARI 50 4.00 13.30 13.57 13.60 0.065423 0.77 5.20 31.55 0.60
Central Arm 1 1360    ARI 100 4.60 13.30 13.59 13.62 0.065945 0.81 5.71 32.48 0.61
Central Arm 1 1360    PMF 10.20 13.30 13.71 13.63 13.76 0.063062 1.01 10.12 39.82 0.64

Central Arm 1 1320    ARI 1 1.30 11.67 11.82 11.76 11.83 0.031353 0.40 3.29 31.22 0.39
Central Arm 1 1320    ARI 2 1.80 11.67 11.85 11.79 11.86 0.028412 0.43 4.20 32.69 0.38
Central Arm 1 1320    ARI 5 2.50 11.67 11.88 11.81 11.89 0.027712 0.48 5.25 34.33 0.39
Central Arm 1 1320    ARI 10 2.90 11.67 11.90 11.81 11.91 0.027465 0.50 5.81 35.17 0.39
Central Arm 1 1320    ARI 20 3.50 11.67 11.92 11.82 11.93 0.027888 0.53 6.56 36.26 0.40
Central Arm 1 1320    ARI 50 4.00 11.67 11.93 11.84 11.95 0.028369 0.56 7.13 37.07 0.41
Central Arm 1 1320    ARI 100 4.60 11.67 11.95 11.85 11.97 0.028210 0.59 7.85 38.07 0.41
Central Arm 1 1320    PMF 10.20 11.67 12.09 11.94 12.12 0.028358 0.76 13.50 44.86 0.44

Central Arm 1 1280    ARI 1 1.30 10.72 10.92 10.92 0.017273 0.35 3.73 27.30 0.30
Central Arm 1 1280    ARI 2 1.80 10.72 10.95 10.96 0.018686 0.40 4.55 29.24 0.32
Central Arm 1 1280    ARI 5 2.50 10.72 10.99 11.00 0.018130 0.43 5.80 31.99 0.32
Central Arm 1 1280    ARI 10 2.90 10.72 11.01 11.02 0.018264 0.45 6.43 33.35 0.33
Central Arm 1 1280    ARI 20 3.50 10.72 11.04 11.05 0.017765 0.47 7.45 35.54 0.33
Central Arm 1 1280    ARI 50 4.00 10.72 11.06 11.07 0.017351 0.48 8.28 37.23 0.33
Central Arm 1 1280    ARI 100 4.60 10.72 11.08 11.09 0.017577 0.51 9.10 38.68 0.33
Central Arm 1 1280    PMF 10.20 10.72 11.24 11.26 0.016952 0.65 15.61 43.85 0.35

Central Arm 1 1240    ARI 1 1.30 10.10 10.27 10.28 0.014963 0.31 4.20 32.93 0.28
Central Arm 1 1240    ARI 2 1.80 10.10 10.30 10.31 0.014296 0.34 5.24 34.05 0.28
Central Arm 1 1240    ARI 5 2.50 10.10 10.34 10.35 0.014632 0.38 6.57 37.26 0.29
Central Arm 1 1240    ARI 10 2.90 10.10 10.36 10.37 0.014940 0.40 7.24 38.59 0.30
Central Arm 1 1240    ARI 20 3.50 10.10 10.38 10.39 0.015136 0.43 8.18 39.91 0.30
Central Arm 1 1240    ARI 50 4.00 10.10 10.40 10.41 0.015277 0.45 8.93 40.92 0.31
Central Arm 1 1240    ARI 100 4.60 10.10 10.42 10.43 0.015225 0.47 9.83 42.12 0.31
Central Arm 1 1240    PMF 10.20 10.10 10.57 10.59 0.016204 0.62 16.51 48.78 0.34

Central Arm 1 1200    ARI 1 1.30 9.66 9.81 9.82 0.009166 0.22 5.92 53.94 0.21
Central Arm 1 1200    ARI 2 1.80 9.66 9.84 9.84 0.009866 0.25 7.09 54.84 0.23
Central Arm 1 1200    ARI 5 2.50 9.66 9.87 9.87 0.009764 0.29 8.74 56.10 0.23
Central Arm 1 1200    ARI 10 2.90 9.66 9.88 9.89 0.009630 0.30 9.64 56.77 0.23
Central Arm 1 1200    ARI 20 3.50 9.66 9.90 9.91 0.009658 0.32 10.85 57.66 0.24
Central Arm 1 1200    ARI 50 4.00 9.66 9.92 9.92 0.009710 0.34 11.79 58.34 0.24
Central Arm 1 1200    ARI 100 4.60 9.66 9.94 9.94 0.009693 0.36 12.90 59.12 0.24
Central Arm 1 1200    PMF 10.20 9.66 10.08 10.09 0.009625 0.47 21.66 65.12 0.26

Central Arm 1 1160    ARI 1 1.30 9.35 9.50 9.50 0.006501 0.19 7.00 63.26 0.18
Central Arm 1 1160    ARI 2 1.80 9.35 9.53 9.53 0.006459 0.21 8.63 65.23 0.18
Central Arm 1 1160    ARI 5 2.50 9.35 9.56 9.56 0.006205 0.23 10.77 67.33 0.19
Central Arm 1 1160    ARI 10 2.90 9.35 9.58 9.58 0.006293 0.25 11.78 68.20 0.19
Central Arm 1 1160    ARI 20 3.50 9.35 9.60 9.60 0.006242 0.26 13.32 69.49 0.19
Central Arm 1 1160    ARI 50 4.00 9.35 9.62 9.62 0.006165 0.27 14.57 70.52 0.19
Central Arm 1 1160    ARI 100 4.60 9.35 9.64 9.64 0.006153 0.29 15.96 71.65 0.19
Central Arm 1 1160    PMF 10.20 9.35 9.78 9.79 0.006139 0.38 26.77 78.94 0.21

Central Arm 1 1120    ARI 1 1.30 9.14 9.27 9.27 0.005304 0.17 7.65 67.81 0.16
Central Arm 1 1120    ARI 2 1.80 9.14 9.30 9.30 0.005564 0.19 9.27 69.81 0.17
Central Arm 1 1120    ARI 5 2.50 9.14 9.33 9.33 0.005649 0.22 11.39 72.21 0.18
Central Arm 1 1120    ARI 10 2.90 9.14 9.34 9.34 0.005810 0.23 12.43 73.35 0.18
Central Arm 1 1120    ARI 20 3.50 9.14 9.36 9.37 0.005759 0.25 14.08 75.14 0.18
Central Arm 1 1120    ARI 50 4.00 9.14 9.38 9.38 0.005730 0.26 15.39 76.52 0.18
Central Arm 1 1120    ARI 100 4.60 9.14 9.40 9.40 0.005775 0.27 16.83 78.01 0.19
Central Arm 1 1120    PMF 10.20 9.14 9.53 9.54 0.006076 0.36 28.16 88.86 0.21

Central Arm 1 1080    ARI 1 1.30 8.86 9.05 8.94 9.06 0.005952 0.17 7.72 75.58 0.17
Central Arm 1 1080    ARI 2 1.80 8.86 9.08 9.08 0.005558 0.19 9.73 78.69 0.17
Central Arm 1 1080    ARI 5 2.50 8.86 9.11 9.11 0.005616 0.21 12.01 82.07 0.17
Central Arm 1 1080    ARI 10 2.90 8.86 9.13 9.13 0.005221 0.21 13.57 84.30 0.17
Central Arm 1 1080    ARI 20 3.50 8.86 9.15 9.15 0.005189 0.23 15.37 86.52 0.17
Central Arm 1 1080    ARI 50 4.00 8.86 9.16 9.17 0.005342 0.24 16.60 87.71 0.18
Central Arm 1 1080    ARI 100 4.60 8.86 9.18 9.18 0.005254 0.25 18.27 89.30 0.18
Central Arm 1 1080    PMF 10.20 8.86 9.32 9.32 0.005187 0.33 31.02 100.58 0.19

Central Arm 1 1040    ARI 1 1.30 8.65 8.79 8.71 8.79 0.007588 0.19 6.88 68.19 0.19
Central Arm 1 1040    ARI 2 1.80 8.65 8.81 8.72 8.82 0.008014 0.22 8.36 70.78 0.20
Central Arm 1 1040    ARI 5 2.50 8.65 8.84 8.84 0.009051 0.25 9.96 73.51 0.22



HEC-RAS  Plan: n=0.1 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Central Arm 1 1040    ARI 10 2.90 8.65 8.85 8.85 0.009352 0.27 10.87 75.00 0.22
Central Arm 1 1040    ARI 20 3.50 8.65 8.86 8.87 0.010132 0.29 11.99 76.82 0.24
Central Arm 1 1040    ARI 50 4.00 8.65 8.87 8.88 0.010590 0.31 12.92 78.28 0.24
Central Arm 1 1040    ARI 100 4.60 8.65 8.88 8.89 0.011659 0.33 13.74 79.55 0.26
Central Arm 1 1040    PMF 10.20 8.65 8.99 9.00 0.013015 0.45 22.90 93.91 0.29

Central Arm 1 1000    ARI 1 1.30 8.25 8.43 8.44 0.011129 0.21 6.33 73.73 0.22
Central Arm 1 1000    ARI 2 1.80 8.25 8.46 8.46 0.010305 0.22 8.00 76.71 0.22
Central Arm 1 1000    ARI 5 2.50 8.25 8.49 8.49 0.008511 0.24 10.55 81.04 0.21
Central Arm 1 1000    ARI 10 2.90 8.25 8.51 8.51 0.007752 0.24 12.00 83.46 0.20
Central Arm 1 1000    ARI 20 3.50 8.25 8.53 8.53 0.007324 0.25 13.87 86.57 0.20
Central Arm 1 1000    ARI 50 4.00 8.25 8.55 8.55 0.006481 0.25 15.81 89.69 0.19
Central Arm 1 1000    ARI 100 4.60 8.25 8.57 8.58 0.005843 0.26 18.00 93.09 0.19
Central Arm 1 1000    PMF 10.20 8.25 8.74 8.75 0.003934 0.29 35.02 110.67 0.17

Central Arm 1 960     ARI 1 1.30 8.01 8.23 8.23 0.002817 0.15 8.66 57.61 0.12
Central Arm 1 960     ARI 2 1.80 8.01 8.27 8.27 0.002770 0.16 10.99 63.34 0.13
Central Arm 1 960     ARI 5 2.50 8.01 8.32 8.33 0.002485 0.17 14.55 71.92 0.12
Central Arm 1 960     ARI 10 2.90 8.01 8.35 8.35 0.002393 0.18 16.50 76.59 0.12
Central Arm 1 960     ARI 20 3.50 8.01 8.38 8.39 0.002350 0.18 19.21 83.40 0.12
Central Arm 1 960     ARI 50 4.00 8.01 8.41 8.41 0.002268 0.18 21.69 89.97 0.12
Central Arm 1 960     ARI 100 4.60 8.01 8.44 8.44 0.002242 0.19 24.34 96.52 0.12
Central Arm 1 960     PMF 10.20 8.01 8.64 8.65 0.001646 0.22 46.52 117.07 0.11

Central Arm 1 920     ARI 1 5.05 7.67 7.97 7.81 7.98 0.008010 0.30 16.82 86.53 0.22
Central Arm 1 920     ARI 2 6.80 7.67 8.01 7.83 8.01 0.009014 0.35 19.71 89.94 0.24
Central Arm 1 920     ARI 5 9.35 7.67 8.05 7.86 8.06 0.009932 0.40 23.50 93.15 0.25
Central Arm 1 920     ARI 10 10.90 7.67 8.07 7.88 8.08 0.010043 0.42 25.90 95.13 0.26
Central Arm 1 920     ARI 20 12.95 7.67 8.10 8.11 0.010469 0.45 28.62 97.33 0.27
Central Arm 1 920     ARI 50 14.80 7.67 8.12 8.14 0.010960 0.48 30.80 99.05 0.28
Central Arm 1 920     ARI 100 16.85 7.67 8.15 8.16 0.011164 0.50 33.38 101.05 0.28
Central Arm 1 920     PMF 37.70 7.67 8.34 8.36 0.013830 0.70 54.08 118.46 0.33

Central Arm 1 880     ARI 1 5.05 6.98 7.38 7.26 7.39 0.034185 0.48 10.52 79.47 0.42
Central Arm 1 880     ARI 2 6.80 6.98 7.42 7.33 7.43 0.026978 0.49 13.89 85.39 0.39
Central Arm 1 880     ARI 5 9.35 6.98 7.47 7.35 7.48 0.023052 0.51 18.37 94.63 0.37
Central Arm 1 880     ARI 10 10.90 6.98 7.50 7.37 7.51 0.021363 0.52 20.96 98.73 0.36
Central Arm 1 880     ARI 20 12.95 6.98 7.53 7.39 7.54 0.020510 0.53 24.21 106.05 0.36
Central Arm 1 880     ARI 50 14.80 6.98 7.56 7.40 7.57 0.019111 0.53 27.72 115.47 0.35
Central Arm 1 880     ARI 100 16.85 6.98 7.59 7.41 7.60 0.017552 0.54 30.96 117.57 0.34
Central Arm 1 880     PMF 37.70 6.98 7.78 7.81 0.014233 0.68 55.28 130.24 0.33

Central Arm 1 840     ARI 1 5.05 6.00 6.56 6.58 0.013465 0.52 9.63 31.67 0.30
Central Arm 1 840     ARI 2 6.80 6.00 6.63 6.64 0.014921 0.58 11.72 35.79 0.32
Central Arm 1 840     ARI 5 9.35 6.00 6.70 6.73 0.015815 0.64 14.72 40.97 0.34
Central Arm 1 840     ARI 10 10.90 6.00 6.74 6.77 0.016555 0.67 16.30 43.45 0.35
Central Arm 1 840     ARI 20 12.95 6.00 6.80 6.82 0.016368 0.69 18.71 47.00 0.35
Central Arm 1 840     ARI 50 14.80 6.00 6.84 6.86 0.016509 0.72 20.68 49.69 0.35
Central Arm 1 840     ARI 100 16.85 6.00 6.87 6.90 0.017481 0.75 22.35 51.88 0.37
Central Arm 1 840     PMF 37.70 6.00 7.11 7.15 0.018928 0.96 44.51 129.78 0.40

Central Arm 1 800     ARI 1 5.05 5.41 5.87 5.70 5.89 0.022278 0.64 7.83 27.57 0.39
Central Arm 1 800     ARI 2 6.80 5.41 5.96 5.75 5.98 0.018324 0.65 10.41 31.04 0.36
Central Arm 1 800     ARI 5 9.35 5.41 6.06 6.09 0.015842 0.68 13.75 34.62 0.34
Central Arm 1 800     ARI 10 10.90 5.41 6.12 6.14 0.015169 0.69 15.73 37.25 0.34
Central Arm 1 800     ARI 20 12.95 5.41 6.18 6.21 0.014503 0.71 18.31 49.02 0.34
Central Arm 1 800     ARI 50 14.80 5.41 6.23 6.26 0.013836 0.72 21.33 61.65 0.33
Central Arm 1 800     ARI 100 16.85 5.41 6.30 6.33 0.011828 0.69 26.06 73.22 0.31
Central Arm 1 800     PMF 37.70 5.41 6.63 6.65 0.008911 0.76 57.42 119.59 0.29

Central Arm 1 760     ARI 1 5.05 4.41 5.23 5.25 0.012228 0.65 7.73 16.92 0.31
Central Arm 1 760     ARI 2 6.80 4.41 5.33 5.36 0.013396 0.71 9.58 19.85 0.33
Central Arm 1 760     ARI 5 9.35 4.41 5.45 5.48 0.014096 0.77 12.19 23.37 0.34
Central Arm 1 760     ARI 10 10.90 4.41 5.52 5.55 0.014325 0.79 13.72 25.26 0.34
Central Arm 1 760     ARI 20 12.95 4.41 5.59 5.63 0.014483 0.82 15.71 27.57 0.35
Central Arm 1 760     ARI 50 14.80 4.41 5.65 5.69 0.014543 0.85 17.45 29.45 0.35
Central Arm 1 760     ARI 100 16.85 4.41 5.75 5.78 0.015729 0.82 20.59 38.94 0.36
Central Arm 1 760     PMF 37.70 4.41 6.18 6.22 0.013567 0.86 44.45 81.31 0.34

Central Arm 1 720     ARI 1 5.05 4.02 4.73 4.75 0.013135 0.61 8.22 20.88 0.31
Central Arm 1 720     ARI 2 6.80 4.02 4.83 4.85 0.012025 0.64 10.63 23.80 0.31
Central Arm 1 720     ARI 5 9.35 4.02 4.96 4.99 0.011123 0.67 13.92 27.29 0.30
Central Arm 1 720     ARI 10 10.90 4.02 5.03 5.06 0.010727 0.69 15.85 29.23 0.30
Central Arm 1 720     ARI 20 12.95 4.02 5.11 5.14 0.010387 0.71 18.32 31.61 0.30
Central Arm 1 720     ARI 50 14.80 4.02 5.18 5.21 0.010129 0.72 20.56 33.88 0.30
Central Arm 1 720     ARI 100 16.85 4.02 5.25 5.28 0.009955 0.73 23.01 36.51 0.29
Central Arm 1 720     PMF 37.70 4.02 5.76 5.79 0.008815 0.80 46.86 58.97 0.29

Central Arm 1 680     ARI 1 5.05 3.50 4.43 3.96 4.44 0.005020 0.46 10.99 20.95 0.20
Central Arm 1 680     ARI 2 6.80 3.50 4.51 4.53 0.005986 0.53 12.82 22.48 0.22



HEC-RAS  Plan: n=0.1 pro (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Central Arm 1 680     ARI 5 9.35 3.50 4.62 4.64 0.006872 0.61 15.43 24.56 0.24
Central Arm 1 680     ARI 10 10.90 3.50 4.69 4.71 0.007260 0.64 16.99 25.89 0.25
Central Arm 1 680     ARI 20 12.95 3.50 4.76 4.78 0.007712 0.68 18.95 27.46 0.26
Central Arm 1 680     ARI 50 14.80 3.50 4.82 4.85 0.007949 0.71 20.79 29.01 0.27
Central Arm 1 680     ARI 100 16.85 3.50 4.89 4.92 0.008184 0.74 22.75 30.58 0.27
Central Arm 1 680     PMF 37.70 3.50 5.38 5.42 0.009500 0.93 40.68 43.69 0.31

Central Arm 1 640     ARI 1 5.05 3.44 3.75 3.74 3.86 0.158963 1.46 3.46 15.55 0.99
Central Arm 1 640     ARI 2 6.80 3.44 3.88 3.95 0.067347 1.21 5.63 17.66 0.68
Central Arm 1 640     ARI 5 9.35 3.44 4.02 4.08 0.041865 1.13 8.24 19.90 0.56
Central Arm 1 640     ARI 10 10.90 3.44 4.09 4.15 0.035382 1.12 9.73 21.09 0.53
Central Arm 1 640     ARI 20 12.95 3.44 4.17 4.24 0.030477 1.12 11.58 22.50 0.50
Central Arm 1 640     ARI 50 14.80 3.44 4.25 4.31 0.027403 1.12 13.27 23.88 0.48
Central Arm 1 640     ARI 100 16.85 3.44 4.32 4.38 0.025376 1.12 15.01 25.25 0.46
Central Arm 1 640     PMF 37.70 3.44 4.82 4.90 0.018591 1.25 30.17 34.20 0.42

Central Arm 1 600     ARI 1 5.05 2.57 3.61 3.62 0.001531 0.28 18.12 30.07 0.11
Central Arm 1 600     ARI 2 6.80 2.57 3.72 3.72 0.001760 0.32 21.31 32.04 0.12
Central Arm 1 600     ARI 5 9.35 2.57 3.84 3.84 0.002053 0.37 25.33 34.33 0.14
Central Arm 1 600     ARI 10 10.90 2.57 3.90 3.91 0.002183 0.39 27.66 35.59 0.14
Central Arm 1 600     ARI 20 12.95 2.57 3.98 3.99 0.002350 0.42 30.49 37.07 0.15
Central Arm 1 600     ARI 50 14.80 2.57 4.05 4.06 0.002438 0.45 33.16 38.46 0.15
Central Arm 1 600     ARI 100 16.85 2.57 4.12 4.13 0.002593 0.47 35.65 39.74 0.16
Central Arm 1 600     PMF 37.70 2.57 4.58 4.60 0.003738 0.67 56.02 48.33 0.20

Central Arm 1 560     ARI 1 5.05 2.86 3.52 3.53 0.003528 0.35 14.44 31.92 0.17
Central Arm 1 560     ARI 2 6.80 2.86 3.61 3.62 0.003745 0.39 17.57 34.90 0.17
Central Arm 1 560     ARI 5 9.35 2.86 3.72 3.73 0.004064 0.43 21.60 38.54 0.18
Central Arm 1 560     ARI 10 10.90 2.86 3.78 3.79 0.004172 0.45 23.97 40.53 0.19
Central Arm 1 560     ARI 20 12.95 2.86 3.86 3.87 0.004298 0.48 26.95 42.90 0.19
Central Arm 1 560     ARI 50 14.80 2.86 3.92 3.93 0.004591 0.50 29.84 47.58 0.20
Central Arm 1 560     ARI 100 16.85 2.86 3.98 3.99 0.004753 0.52 32.65 50.34 0.20
Central Arm 1 560     PMF 37.70 2.86 4.41 4.43 0.004808 0.66 56.79 60.50 0.22

Central Arm 1 520     ARI 1 5.05 2.42 3.44 3.44 0.001436 0.26 19.36 33.82 0.11
Central Arm 1 520     ARI 2 6.80 2.42 3.51 3.52 0.001807 0.31 22.10 35.82 0.13
Central Arm 1 520     ARI 5 9.35 2.42 3.60 3.61 0.002336 0.37 25.41 38.15 0.14
Central Arm 1 520     ARI 10 10.90 2.42 3.66 3.66 0.002583 0.40 27.41 39.50 0.15
Central Arm 1 520     ARI 20 12.95 2.42 3.72 3.73 0.002869 0.43 29.93 41.12 0.16
Central Arm 1 520     ARI 50 14.80 2.42 3.77 3.78 0.003064 0.46 32.22 42.52 0.17
Central Arm 1 520     ARI 100 16.85 2.42 3.82 3.83 0.003370 0.49 34.22 43.70 0.18
Central Arm 1 520     PMF 37.70 2.42 4.21 4.23 0.005256 0.71 52.98 54.36 0.23

Central Arm 1 480     ARI 1 5.05 2.96 3.24 3.16 3.27 0.044985 0.68 7.41 40.63 0.51
Central Arm 1 480     ARI 2 6.80 2.96 3.28 3.18 3.31 0.048228 0.77 8.83 42.50 0.54
Central Arm 1 480     ARI 5 9.35 2.96 3.32 3.23 3.36 0.050875 0.88 10.63 43.58 0.57
Central Arm 1 480     ARI 10 10.90 2.96 3.34 3.39 0.052566 0.94 11.60 44.16 0.59
Central Arm 1 480     ARI 20 12.95 2.96 3.37 3.42 0.051897 1.00 13.01 44.98 0.59
Central Arm 1 480     ARI 50 14.80 2.96 3.40 3.46 0.049518 1.03 14.39 45.77 0.59
Central Arm 1 480     ARI 100 16.85 2.96 3.44 3.49 0.046021 1.06 15.97 46.23 0.57
Central Arm 1 480     PMF 37.70 2.96 3.82 3.88 0.017748 1.05 37.79 70.10 0.40

Central Arm 1 440     ARI 1 5.05 2.26 2.73 2.74 0.006127 0.34 14.83 51.67 0.20
Central Arm 1 440     ARI 2 6.80 2.26 2.80 2.81 0.005594 0.37 18.47 54.07 0.20
Central Arm 1 440     ARI 5 9.35 2.26 2.89 2.90 0.004824 0.40 23.54 57.13 0.19
Central Arm 1 440     ARI 10 10.90 2.26 2.94 2.95 0.004469 0.42 26.57 58.50 0.19
Central Arm 1 440     ARI 20 12.95 2.26 3.01 3.02 0.003955 0.43 30.85 60.85 0.18
Central Arm 1 440     ARI 50 14.80 2.26 3.07 3.08 0.003645 0.44 34.56 62.98 0.18
Central Arm 1 440     ARI 100 16.85 2.26 3.14 3.15 0.003381 0.45 38.58 65.22 0.17
Central Arm 1 440     PMF 37.70 2.26 3.66 3.68 0.002161 0.53 78.71 87.82 0.15

Central Arm 1 400     ARI 1 8.80 1.72 2.41 2.43 0.009142 0.59 16.62 44.35 0.27
Central Arm 1 400     ARI 2 11.80 1.72 2.51 2.53 0.007722 0.62 21.44 47.20 0.26
Central Arm 1 400     ARI 5 16.20 1.72 2.64 2.66 0.006802 0.66 27.50 48.99 0.25
Central Arm 1 400     ARI 10 18.90 1.72 2.70 2.73 0.006625 0.69 30.67 49.90 0.25
Central Arm 1 400     ARI 20 22.40 1.72 2.79 2.81 0.006294 0.72 34.86 51.08 0.25
Central Arm 1 400     ARI 50 25.60 1.72 2.86 2.88 0.006118 0.75 38.41 52.06 0.25
Central Arm 1 400     ARI 100 29.10 1.72 2.93 2.95 0.005979 0.77 42.10 53.06 0.25
Central Arm 1 400     PMF 65.20 1.72 3.48 3.52 0.005492 0.99 77.37 77.60 0.25
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MUSIC MODELLING OUTPUT 



Vincentia Coastal Village & District Centre - WSUD Study  
for Stockland Development Pty Ltd 
 

Forbes Rigby Ref : 104016-3- MUSIC Model  13 January 2006 Appendix D 1 

 

MUSIC Modelling – Parameter Details 
 
RUNOFF GENERATION 
 
Soil parameters are required to generate runoff volumes from the various source nodes.  In 
general the default values provided in MUSIC have been.  The details of the soil parameters 
used are given in Table A1. 
 

Table A1 – Adopted Soil Parameters 
 

Parameter Value Description 
Impervious Areas   
Rainfall threshold (mm/day) 1 Represents effect of depression storage 
Pervious Areas   
Soil Storage Capacity (mm) 120 Amount of water able to be stored in soil 
Initial Storage (% of capacity) 30 Level of storage at start of simulation 
Field Capacity (mm) 80 Soil capacity above which water can drain to 

ground water by gravity 
Infiltration Capacity Coefficient-a 200 Infiltration rate for a dry soil condition 
Infiltration Capacity Coefficient-b 1 Exponential rate at which infiltration rate 

decreases as soil moisture increases. 
Groundwater Characteristics   
Initial Depth (mm) 10 Initial depth of groundwater 
Daily Recharge Rate (%) 25 Water draining to groundwater as a 

percentage of volume above field capacity 
Daily Baseflow Rate (%) 5 Water draining to baseflow 
Daily Seepage Rate (%) 0 Water lost to groundwater via seepage  
 
 
WATER QUALITY PARAMETERS 
 
MUSIC models the performance of stormwater treatment measures in removing Total 
Suspended Solids (TSS), Total Nitrogen (TN), Total Phosphorous (TP) and Gross Pollutants, 
under base flow and storm flow conditions.  In modelling the proposed Vincentia water 
quality treatment measures, the default values for Event Mean Concentrations (EMC’s) 
provided by MUSIC have been used.  Details of these values for runoff pollutant EMC’s are 
given in Table A2.   
 

Table A2 - Event Mean Concentrations For Target Pollutants 
 

Land Use Flow Condition TSS (mg/L) TP (mg/L) TN (mg/L) 
Urban Storm flow 158.49 0.355 2.63 
 Base flow 12.59 0.151 2.09 
     
Agricultural Storm flow 199.53 0.537 3.89 
 Base flow 25.12 0.132 1.19 
     
Forest Storm flow 79.43 0.079 0.84 
 Base flow 7.94 0.032 0.72 
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POLLUTANT RETENTION 
 
MUSIC utilises the Universal Stormwater Treatment Model (USTM) developed at the CRC for 
Catchment Hydrology to calculate pollutant removal.  This involves the use of a first order 
kinetic model to predict the removal of pollutants in a wetland (or bioswales).  The first order 
kinetic model assumes that contaminant concentrations in a parcel of water entering a 
wetland or other vegetation based treatment measure will undergo exponential decay 
towards an equilibrium value.  C* is the equilibrium or background concentration, and k is the 
exponential rate constant.  The default values for k and C* included in MUSIC have generally 
been used for the modelling of the proposed water quality treatment measures.  These 
default values are derived from the sedimentation equations of Fair and Geyer (1954) and 
are based upon typical Australian particle size distributions. The validity of this approach was 
investigated by empirical analysis of observed data for wetland performance, and also by 
fitting observed water quality data into MUSIC. The results indicate the USTM can be used to 
predict pollutant capture that is very close to actual recorded performance.   
 
 
 
INFILTRATION PARAMETERS 
 
The latest version of MUSIC enables the modeller to incorporate water seepage losses in 
wetlands and swales due to infiltration of water through the base material.  The adopted 
parameters were revised slightly (from earlier modelling) to match recommended values in 
MUSIC documentation and are as detailed in Table A4.  
 

Table A4 -  Infiltration parameters – Water Treatment Measures 
 

WQ Measure Infiltration Equivalent Soil Type [a] 
 mm/hr  
Bioswales 2.00 Medium Clay 
Permanent Wetlands 0.00 Heavy Clay 
Commercial Pond and 
Existing Basin  

2.50 Medium Clay 

Intermittent Wetlands 15.00 Sandy Clay 
[a] as per MUSIC documentation 
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MODEL RESULTS  
 
Concentrations for the pre and post-development models are reproduced in Tables A5 and 
A6.  
 

Table A5 - MUSIC Concentrations For Pre Development Model 
 

Pollutant West Central East 
Mean Concentration at 
Discharge Point (mg/L) 

   

TSS 49.9 37 29.3 
TN 1.41 1.25 1.2 
TP 0.162 0.114 0.0865 

 
 
 

Table A6 - MUSIC Concentrations For Post Development Model including Treatment 
 

Pollutant West Central East 
Mean Concentration at 
Discharge Point (mg/L) 

   

TSS 11.5 11.0 9.24 
TN 0.843 0.914 0.805 
TP 0.045 0.052 0.038 
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MUSIC Results for Post-Development 
 

WEST               

Outflow mean SD median maximum minimum 10th %ile 90th %ile 
Flow (cubic metres/sec) 5.85E-03 3.98E-02 3.66E-04 2.22 0 7.09E-07 8.17E-03 

TSS Concentration (mg/L) 11.5 22.3 8.2 593 0 6.71 10.7 
Log [TSS] (mg/L) 0.949 0.2 0.914 2.77 9.25E-02 0.828 1.03 

TP Concentration (mg/L) 4.53E-02 5.66E-02 3.42E-02 2.01 0 2.74E-02 5.93E-02 

Log [TP] (mg/L) -1.42 0.191 -1.47 0.302 -2.39 -1.56 -1.23 

TN Concentration (mg/L) 0.843 0.365 0.783 8.37 0 0.625 1.03 
Log [TN] (mg/L) -9.26E-02 0.114 -0.106 0.922 -0.96 -0.203 1.20E-02 

TSS Load (kg/Day) 52 604 0.26 4.52E+04 0 4.93E-04 5.23 
TP Load (kg/Day) 0.135 1.61 1.03E-03 161 0 2.01E-06 4.07E-02 

TN Load (kg/Day) 1.15 11.6 2.35E-02 662 0 4.59E-05 0.7 
Gross Pollutants  
(kg/Day) 0 0 0 0 0 0 0 

                

                
CENTRAL               

Outflow mean SD median maximum minimum 10th %ile 90th %ile 
Flow (cubic metres/sec) 6.16E-03 4.01E-02 8.77E-04 2.36 0 2.34E-06 7.37E-03 

TSS Concentration (mg/L) 11 9.82 8.42 167 0 5.32 18.1 
Log [TSS] (mg/L) 0.956 0.255 0.925 2.22 -1.79 0.726 1.26 

TP Concentration (mg/L) 5.19E-02 4.06E-02 3.77E-02 0.605 0 2.43E-02 0.101 
Log [TP] (mg/L) -1.37 0.243 -1.42 -0.218 -2.31 -1.61 -0.994 

TN Concentration (mg/L) 0.914 0.368 0.831 4.44 0 0.554 1.38 
Log [TN] (mg/L) -6.81E-02 0.156 -8.02E-02 0.648 -0.665 -0.256 0.14 

TSS Load (kg/Day) 21.4 270 0.746 2.05E+04 0 1.58E-03 5.54 

TP Load (kg/Day) 6.26E-02 0.691 3.46E-03 51.8 0 6.38E-06 3.43E-02 
TN Load (kg/Day) 0.774 6.93 6.76E-02 407 0 1.50E-04 0.61 
Gross Pollutants  
(kg/Day) 0 0 0 0 0 0 0 
                

                

EAST               
Outflow mean SD median maximum minimum 10th %ile 90th %ile 
Flow (cubic metres/sec) 1.30E-02 7.19E-02 1.63E-03 3.82 0 3.07E-06 2.06E-02 
TSS Concentration (mg/L) 9.24 7.81 8.13 163 0 6.63 10.1 

Log [TSS] (mg/L) 0.926 0.137 0.91 2.21 0.233 0.822 1 
TP Concentration (mg/L) 3.79E-02 1.78E-02 3.35E-02 0.571 0 2.73E-02 4.81E-02 

Log [TP] (mg/L) -1.45 0.134 -1.48 -0.244 -2.2 -1.56 -1.32 
TN Concentration (mg/L) 0.805 0.201 0.767 6.14 0 0.628 0.999 

Log [TN] (mg/L) -0.104 9.05E-02 -0.115 0.788 -0.71 -0.202 -3.58E-04 

TSS Load (kg/Day) 47.7 528 1.14 3.29E+04 0 2.18E-03 14.1 

TP Load (kg/Day) 0.106 0.994 4.63E-03 69.1 0 8.69E-06 7.82E-02 
TN Load (kg/Day) 1.41 11 0.106 1.04E+03 0 2.00E-04 1.56 
Gross Pollutants  
(kg/Day) 0 0 0 0 0 0 0 
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West Catchment 
Total Loads – Cumulative Frequency 
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Central Catchment 
Total Loads – Cumulative Frequency 
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East Catchment 
Total Loads – Cumulative Frequency 
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