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1.4 Report Limitations 

 

 

 

 

 



2.0 METHODOLOGY 

2.1 Rainfall and Flood Analysis 

2.2 Field Survey - Stability & Comparative Assessment  

 

 

 



3.0 RESULTS 

3.1 Rainfall and Flood Analysis 

DURATION 
1 Year 2 Years 5 Years 10 Years 20 Years 50 Years 100 Years 

mm/hr mm mm/hr mm mm/hr mm mm/hr mm mm/hr mm mm/hr mm mm/hr mm 

5 Mins 64.1 5.34 83.7 6.98 110 9.17 127 10.58 149 12.42 181 15.08 206 17.17 

6 Mins 59.7 5.97 78 7.8 102 10.2 118 11.8 139 13.9 168 16.8 192 19.2 

10 Mins 48.7 8.12 63.5 10.58 82.6 13.77 94.9 15.82 111 18.5 135 22.5 153 25.5 

20 Mins 35.6 11.87 46.2 15.4 59.4 19.8 67.8 22.6 79.3 26.43 95.1 31.7 108 36 

30 Mins 28.9 14.45 37.3 18.65 47.7 23.85 54.3 27.15 63.2 31.5 75.6 37.8 85.4 42.7 

1 Hr 19.3 19.3 24.9 24.9 31.5 31.5 35.6 35.6 41.3 41.3 49.1 49.1 55.4 55.4 

2 Hrs 12.3 24.6 15.9 31.8 20 40 22.6 45.2 26.2 52.4 31 62 34.9 69.8 

3 Hrs 9.39 28.17 12.1 36.3 15.2 45.6 17.2 51.6 19.9 59.7 23.5 11.75 26.5 79.5 

6 Hrs 5.85 35.1 7.52 45.12 9.47 56.82 10.7 64.2 12.3 73.8 14.6 87.6 16.4 98.4 

12 Hrs 3.64 43.68 4.68 56.16 5.87 70.44 6.61 79.32 7.64 91.68 9.04 108 10.2 122.4 

24 Hrs 2.25 54 2.89 69.36 3.6 86.4 4.04 96.96 4.66 111.84 5.49 131.76 6.15 147.6 

48 Hrs 1.34 64.32 1.72 82.56 2.13 102.24 2.38 114.24 2.73 131.04 3.2 153.6 3.58 171.84 

72 Hrs 0.959 69.05 1.23 88.56 1.52 109.44 1.69 121.68 1.93 138.96 2.27 163.44 2.53 182.16 



3.2 Field Survey - Stability Results 



Site Number 

Questions 1 2 3 4 5 6 7 8 9 

1 5 7.5 7.5 7.5 7.5 7.5 7.5 5 5 

2 2 4 4 6 2 4 2 2 4 

3 7.5 2.5 5 7.5 5 7.5 2.5 5 2.5 

4 5 5 7.5 7.5 5 7.5 0 2.5 5 

5 2.5 2.5 7.5 7.5 5 2.5 0 5 5 

6 7.5 10 12.5 12.5 7.5 2.5 0 7.5 10 

7 7.5 12.5 15 12.5 12.5 12.5 10 12.5 12.5 

8 2.5 0 2.5 0 0 0 0 0 2.5 

Total 39.5 44 61.5 61 44.5 44 22 39.5 46.5 

Rating Stable Stable Mod Unstable Mod Unstable Stable Stable Highly Stable Stable Unstable 

Site Number 

Questions 10 11 12 13 14 15 16 17 18 

1 2.5 5 2.5 2.5 2.5 10 0 0 5 

2 2 2 2 2 4 4 0 0 2 

3 0 2.5 0 2.5 5 2.5 0 0 2.5 

4 0 2.5 2.5 2.5 2.5 2.5 0 0 5 

5 2.5 2.5 2.5 5 2.5 5 0 0 5 

6 2.5 2.5 7.5 10 10 7.5 2.5 0 10 

7 12.5 12.5 12.5 10 12.5 10 15 0 7.5 

8 0 0 5 5 0 0 0 0 0 

Total 22 29.5 34.5 39.5 39 41.5 17.5 0 37 

Rating Highly Stable Mod Stable Mod Stable Stable Stable Stable Highly Stable Highly Stable Stable 

          



Site Number 

Questions 19 20 21 22 23 24 25 26 27 

1 2.5 7.5 2.5 5 5 5 5 7.5 5 

2 6 6 6 4 4 2 6 4 8 

3 10 10 7.5 0 2.5 2.5 5 5 7.5 

4 10 7.5 7.5 7.5 7.5 5 7.5 5 7.5 

5 7.5 7.5 7.5 7.5 7.5 2.5 7.5 5 7.5 

6 12.5 10 12.5 12.5 12.5 7.5 12.5 12.5 15 

7 15 15 15 15 15 15 15 15 15 

8 0 0 0 2.5 5 2.5 0 2.5 2.5 

Total 63.5 63.5 58.5 54 59 42 58.5 56.5 68 

Rating Mod Unstable Mod Unstable Mod Unstable Unstable Mod Unstable Stable Mod Unstable Mod Unstable Highly Unstable 

Site Number 

Questions 28 29 30 31 32 33 34 35 36 

1 7.5 7.5 7.5 5 7.5 7.5 7.5 5 7.5 

2 6 6 4 4 6 6 4 4 4 

3 7.5 7.5 2.5 5 7.5 7.5 5 7.5 2.5 

4 7.5 7.5 5 5 5 7.5 5 5 5 

5 7.5 7.5 2.5 5 7.5 7.5 5 7.5 2.5 

6 15 15 7.5 7.5 7.5 10 10 7.5 7.5 

7 15 15 10 15 15 10 15 15 15 

8 2.5 0 2.5 0 0 2.5 2.5 2.5 0 

Total 68.5 66 41.5 46.5 56 58.5 54 54 44 

Rating Highly Unstable Highly Unstable Stable Unstable Mod Unstable Mod Unstable Unstable Unstable Stable 



Site Number 

Questions 37 38 39 40 41 42 43 44 45 

1 7.5 10 

R
em

o
ve

d
 

R
em

o
ve

d
 

R
em

o
ve

d
 

10 5 2.5 5 

2 6 2 6 6 6 4 

3 7.5 2.5 10 7.5 10 5 

4 2.5 2.5 7.5 5 7.5 2.5 

5 5 2.5 7.5 7.5 7.5 2.5 

6 2.5 10 10 10 12.5 7.5 

7 15 10 12.5 15 15 10 

8 0 2.5 0 0 0 2.5 

Total 46 42 0 0 0 63.5 56 61 39 

Rating Unstable Stable       Mod Unstable Mod Unstable Mod Unstable Stable 

Site Number 
     Questions 46 47 48 49 
     1 5 5 5 7.5 
     2 6 6 4 6 
     3 7.5 7.5 5 5 
     4 0 7.5 5 7.5 
     5 2.5 5 5 5 
     6 7.5 2.5 7.5 7.5 
     7 7.5 15 15 12.5 
     8 2.5 0 0 2.5 
     Total 38.5 48.5 46.5 53.5 
     Rating Stable Stable Stable Unstable 

     



Site Number 

Questions 1 2 3 4 5 6 7 8 9 10 

1 2.5 0 2.5 2.5 5 2.5 

R
em

o
ve

d
 

2.5 2.5 0 

2 2 2 2 2 2 6 2 2 2 

3 0 2.5 2.5 2.5 2.5 7.5 0 2.5 0 

4 0 5 5 0 2.5 2.5 0 0 0 

5 0 5 2.5 0 0 2.5 0 0 0 

6 0 12.5 10 2.5 0 10 0 2.5 0 

7 15 15 15 15 15 15 15 15 15 

8 0 2.5 5 2.5 2.5 0 2.5 5 0 

Total 19.5 44.5 44.5 27 29.5 46 0 22 29.5 17 

Rating Highly Stable Stable Stable Mod Stable Mod stable Unstable   Highly Stable Mod Stable Highly Stable 



Questions 10 11 12 13 14 15 16 17 18 

1 2.5 5 2.5 2.5 2.5 10 0 0 5 

2 2 2 2 2 4 4 0 0 2 

3 0 2.5 0 2.5 5 2.5 0 0 2.5 

4 0 2.5 2.5 2.5 2.5 2.5 0 0 5 

5 2.5 2.5 2.5 5 2.5 5 0 0 5 

6 2.5 2.5 7.5 10 10 7.5 2.5 0 10 

7 12.5 12.5 12.5 10 12.5 10 15 0 7.5 

8 0 0 5 5 0 0 0 0 0 

Total 22 29.5 34.5 39.5 39 41.5 17.5 0 37 

Rating 
Highly 
Stable 

Mod 
Stable 

Mod 
Stable Stable Stable Stable 

Highly 
Stable 

Highly 
Stable Stable 



3.3 Comparative Results 
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Appendix A 

  





Stability Rating - Using Critical Bank - At Cross Sectional Point 

Circle - Left Bank Right Bank 

Bank Height - ________m  Bank Face, length - _________m 

1.  Bank Height (m) 

(m) 0 - 1.5 1.5-3 3-4.5 4.5-6 6+ Value 
Score Value 0 2.5 5 7.5 10 

 

2.  Bank Angle 

(o) 0-20 21-60 61-80 81-90 91-120 > 120 Value 
Score Value 0 2 4 6 8 10 

 

 3. Percentage of Bank Height with a Bank Angle Greater than 80O 

% 0-10 11-25 26-50 51-75 76-100 Value 
Score Value 0 2.5 5 7.5 10 

 

4. Evidence of Mass Wasting (% of Bank) 

% 0-10 11-25 26-50 51-75 76-100 Value 
Score Value 0 2.5 5 7.5 10 

 

5.  Unconsolidated Material (% of Bank) 

% 0-10 11-25 26-50 51-75 76-100 Value  
Score Value 0 2.5 5 7.5 10 

 

6.  Streambank Protection (% of Streambank  covered by plant roots, vegetation, logs, 
branches, rocks etc 

%  0-10 11-25 26-50 51-70 70-90 90-100 Value Score 

Value 15 12.5 10 7.5 2.5 0 

 

7. Established Beneficial Riparian Woody - Vegetation Cover 

%  0-10 11-25 26-50 51-70 70-90 90-100 Value Score 

Value 15 12.5 10 7.5 2.5 0 

         

8. Stream Curvature 

Descriptor Meander Shallow 
Curve 

Straight Value Score 

 5 2.5 0 

 

Total 0 - 25 26-35 36-45 46-55 56-65 66-85 Rating 

 Highly 
Stable 

Mod Stable Stable Unstable Mod 
Unstable 

Highly 
Unstable 
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Photo Comparison Upstream 
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Wilpinjong Creek Photo Comparison Upstream  December 2011, 2012 & 2013 

Site Upstream December 2011 Upstream December 2012 Upstream December 2013 Main Comparison 

1 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 An increase in soil exposure on the bank face between 2011-2012.  

 A reduction in creek width over the 2 year period.   

2 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 An increase in tree snagging in 2012. Snags were clear in 2013.  

 An increase in soil exposure on the bank face between 2011-2012.  

 A reduction in creek width over the 2 year period.   

3 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 An increase in soil exposure and debris on the bank face between 2011-2012.  

 A reduction in creek width over the 2 year period.  A reduction in groundcover and in stream 
vegetation between 2011-2012. 

 In increase in bank erodeability during 2013. 
 

4 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 An increase in soil exposure, bank undercutting and erosion of the bank face between 2011-
2012.  

 Continued erosion of the left bank and bank slumping during 2013 as a result of minimal 
groundcover.  

 In increase in bank erodeability during 2013. 
 

5 

   

 A reduction in groundcover within the creek bed and on the creek bed during 2011-2012. 

 An increase in soil exposure during 2011-2012. 

 Sites remained similar in terms of stability and groundcover during 2012-2013. 
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6 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 An increase in soil exposure of the creek bed and bank face between 2012-2013.  

 A reduction in the active channel width during 2012-2013.  

 An increase in bed debris and woody material during 2012-2013. 

7 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 An increase in soil exposure of the creek bed and bank face between 2012-2013.  

 A reduction in the active channel width during 2012-2013.  

 An increase in bed debris and woody material during 2012-2013. 

8 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12. 

 In increase in plant growth within the creek bed and on the creek bank during 2013.  

  An increase in groundcover on the creek banks during 2013.  
 

9 

   

 No considerable differences in the creek bed or bank observed at this site during 2011-2013.  

10 

   

 No considerable differences in the creek bed or bank observed at this site during 2011-2013. 

11 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 A reduction in the active channel between 2011-2013.  
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12 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 An increase in soil exposure of the creek bed and bank face between 2011-2013.  

 A reduction in the active channel width during 2012-2013.  

 An increase in bed debris during 2011-2013. 

13 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 An increase in soil exposure of the creek bank face between 2012-2013.  

 A reduction in the active channel width during 2012-2013.  

 An increase in bank debris and woody material during 2012-2013. 

14 

   

 No considerable differences in the creek bed or bank observed at this site during 2011-2013 

15 

  
 

 Slightly different locations in 2012 to 2011 and 2013.  

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 An increase in soil exposure of the creek bank face between 2012-2013.  

 A reduction in the active channel width during 2012-2013.  
 
 

 

16 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2012-13. 

 No considerable differences in the creek bed or bank observed at this site during 2012-2013 

17 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Creek bed and banks remain stable.  
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18 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Increase soil exposure during 2012. However this remained stable in 2013. 

 A reduction in the active channel width during 2012-2013.  
 

19 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 A reduction in the active channel width during 2011-2013.  
 

20 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Increase soil exposure and erosion of the right bank during 2012. This continued in 2013.   

 A reduction in the active channel width during 2012-2013.  
 

21 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12. 

 A reduction in the active channel width during 2011-2012.  

 No considerable differences in the creek bed or bank observed at this site during 2012-2013.  
 

22 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12. 

 Increase soil exposure on the creek bank faces during 2012. However this remained stable in 
2013, with an increase in groundcover observed in 2013. 

 A reduction in the active channel width during 2011-2012.  
 

 

23 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12. 

 Increase soil exposure on the left creek bank face during 2012, which is evident by an area of 
surface sheet erosion. A reduction of sheet erosion in 2013, with an increase in groundcover 
noted.  

 An increase in soil exposure on the right bank resulting in sheet erosion and gullying 
between 2011-2012. This remained stable in 2013.  
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24 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12. 

 Increase soil exposure on the left top of bank during 2012, which is evident by an area of 
surface sheet erosion. This is reduced in 2013.  

 

25 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12. 

 Increase soil exposure on the left creek bank face during 2012, which is evident by an area of 
surface sheet erosion along the bank face.  This has reduced in 2013, with an increase in 
groundcover noted.  
 

26 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12. 

 An increase in active channel width in 2013, as noted by an increase in instream flora from 
2012.  

 Increase soil exposure on the left creek bank face during 2012, which is evident by an area of 
surface sheet erosion along the bank face.  This has reduced in 2013, with an increase in 
groundcover noted.  

 

27 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12. 

 No considerable differences in the creek bed or bank observed at this site during 2012-2013.  
 

28 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12. 

 Increase soil exposure and erosion on both creek bank faces during 2012. This has reduced in 
2013, with an increase in groundcover noted.  

 A reduction in the active channel width during 2011-2013.  
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29 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12. 

 No considerable differences in the creek bed or bank observed at this site during 2012-2013.  
 

30 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Site relatively stable between 2011-2013 with good ground cover and minimal exposed 
surfaces.  

 

31 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Increase soil exposure on the right creek bank face during 2013, however site remains 
stable.  

32 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Increase soil exposure on the right creek bank face during 2013, however site remains 
stable. 

 A reduction in the active channel width during 2011-2013.  
 

33 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Increase soil exposure on the right creek bank face during 2013, however site remains 
stable. 

 A reduction in the active channel width during 2011-2013.  
 

34 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Increase soil exposure on the left creek bank face during 2012, however regeneration 
occurred during 2013 with the bank being more stable.  

 A reduction in the active channel width during 2011-2013.  
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35 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Increase soil exposure on the right creek bank face during 2012, and this exposure continued 
during 2013.  

 A reduction in the active channel width during 2011-2013.  
 

36 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Increase soil exposure on the right creek bank face during 2012, however regeneration 
occurred during 2013 with the bank being more stable.  

 A reduction in the active channel width during 2011-2013.  
 

37 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Increase soil exposure on the right creek bank face during 2012, and this exposure continued 
during 2013.  

 A reduction in the active channel width during 2011-2013.  
 

38 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Increase soil exposure of both creek bank faces during 2012, and this exposure continued 
during 2013.  

 A reduction in the active channel width during 2011-2013.  
 

39 No Access  - Private property 
 

40 No Access  - Private property 
 

41 No Access  - Private property 
 

42 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian areas 
between 2011-13. 

 Increase soil exposure of both creek bank faces during 2012, and this exposure remains stable during 
2013.  

 Continued increase in debris within the creek channel with woody material during 2012 and 2013. 
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43 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian areas 
between 2011-13. 

 Increase soil exposure of the left creek bank faces during 2012, however regeneration occurred 
during 2013 with the bank being more stable as a result of an increase in groundcover.  

 and this exposure   

 A reduction in the active channel width during 2011-2013.  
 

44 

   

 Photo is slightly downstream of previous location.  

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian areas 
between 2011-13. 

 Increase soil exposure of both creek bank faces during 2012, however regeneration occurred during 
2013 with the bank being more stable as a result of an increase in groundcover.  

 Increase in inner bank undercutting noted during 2013 of the left bank.  
 

45 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian areas 
between 2011-13. 

 Increase soil exposure of both creek bank faces during 2012, and this exposure remains stable during 
2013.  

 Bedrock material exposure remains stable.  
 

46 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian areas 
between 2011-12.  

 A reduction in the active channel width during 2012-2013.  

 An increase in woody debris deposition during 2013. 
 

 

47 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian areas 
between 2011-13.  

 Increase soil exposure of both creek bank faces during 2012, and this exposure remains stable during 
2013.  

 A reduction in the active channel width during 2012-2013. 
 

48 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian areas 
between 2011-12.  

 Increase soil exposure of both creek bank faces during 2012, and this exposure remains stable during 
2013, with a slight increase in groundcover as a result of an increase in debris on the banks.  
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49 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian areas 
between 2011-12.  

 Increase soil exposure of both creek bank faces during 2012, however regeneration occurred during 
2013 with the bank being more stable as a result of an increase in groundcover.  
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Cumbo Creek Photo Comparison Upstream  December 2011, 2012 & 2013 

Site Upstream December 2011 Upstream December 2012 Upstream December 2013 Main Comparison 

1 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 Site remains well vegetated and stable.  
 

2 

  

 

 

 Slightly different location in  2012.  

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 An increase in soil exposure of both bank faces is noted during 2013. 
 

3 

  
 

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 A reduction in the active channel width during 2012-2013. 

 Site remains well vegetated and stable.  
 

4 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13.  

 An increase in soil exposure and instability is noted on the right bank in 2012. This is reduced 
in 2013. 

 A reduction in the active channel width during 2012-2013. 
 

5 

   

 A reduction in 'green' groundcover on the bank faces and within riparian areas between 
2011-12.  

 An increase in soil exposure and instability is noted on the bank faces in 2012. This is 
reduced in 2013. 

 A reduction in the active channel width during 2012-2013, with an increase in revegetation.  
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6 

   

 A reduction in 'green' groundcover on the bank faces and within riparian areas between 
2011-12.  

 An increase in soil exposure and instability is noted on the bank faces in 2012. This is 
reduced in 2013. 

 A reduction in the active channel width during 2012-2013, with an increase in revegetation. 

7 

  

 
Removed from survey due to works in 

area.  

 A reduction in 'green' groundcover within the creek bed, and on the bank faces and within 
riparian areas between 2011-12.  

 An increase in soil exposure and instability is noted on the bank faces in 2012. This is 
reduced in 2013. 

 A reduction in the active channel width during 2012-2013, with an increase in revegetation 

8 

   

 A reduction in 'green' groundcover on the bank faces and within riparian areas between 
2011-12.  

 Site remain well vegetated and stable.  
 

9 

   

 A reduction in 'green' groundcover on the bank faces and within riparian areas between 
2011-12.  

 Site remain well vegetated and stable.  
 

10 

   

 A reduction in 'green' groundcover on the bank faces and within riparian areas between 
2011-12.  

 Site remain well vegetated and stable.  
 

 



Appendix C 

Photo Comparison Downstream 
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Wilpinjong Creek Photo Comparison Downstream December 2011, 2012 & 2013 

Site Downstream December 2011 Downstream December 2012 Downstream December 2013 Main Comparisons 

1 

  
 

  A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13.  

 An increase in soil exposure on the bank face between 2011-2012.  

 A reduction in creek width over the 2 year period.   

 An increase in woody snags over the two year period.  

2 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13.  

 An increase in soil exposure on the left bank top between 2011-2012.  This has reduced in 2013, 
with an increase in groundcover noted in 2013. 

 A reduction in the active creek width over the 2 year period.   
 

3 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13.  

 An increase in soil exposure on the left bank top between 2011-2012, which has continued 
during 2013.  

 An increase in deposition of sediment on the left bank bend in 2013. 

 A reduction in the active creek width over the 2 year period.  

4 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13.  

 An increase in soil exposure on the left bank top between 2011-2012, which has continued 
during 2013, as noted by an increase in rootlet exposure.  

 A reduction in the active creek width over the 2 year period. 

 An increase in woody debris on the creek banks between 2012-2013. 

5 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13.  

 An increase in soil exposure on the left bank top between 2011-2012.  This has reduced in 2013, 
with an increase in groundcover noted in 2013. 

 A reduction in the active creek width over the 2 year period. 

 An increase in woody debris and leaf litter on the creek banks between 2012-2013. 



 

 
 

J:\20301-20400\20366\Environmental\20366 Photo Comparison Downstream.docx   Revision A    25/03/2014       Page 2 of 11 
 

6 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13.  

 An increase in soil exposure on the left bank top between 2011-2012, which has stabilised in 
2013. 

 An increase in inner bank undercutting of the left bank in 2013. 

 A reduction in the active creek width over the 2 year period. 

7 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13.  

  A clear reduction in groundcover coverage between 2011-2012, which continued in 2013.  

 A reduction in the active creek width over the 2 year period. 

8 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-12.  

  A clear reduction in groundcover between 2011-2012. However, in 2013 groundcover growth  
increased in this area.  

 An increase in woody debris and snags in 2012 and 2013.  
 

9 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13.  

 Good ground coverage and stability was maintained between 2011-13.  

 No substantial changes in ground coverage or soil exposure between 2012 and 2013. 
 

10 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13.  

 No substantial changes in ground coverage or soil exposure between 2012 and 2013. 
 

 

11 

 

           

 

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13.  

  A clear reduction in groundcover between 2011-2013.   

 An increase in woody debris and snags in 2012 and 2013.   

 Site remains relatively stable.  
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12 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13.  

 A reduction in the active creek width over the 2 year period. 

 Site is relatively stable with good ground coverage.  
 

13 

  
 

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13.  

 A reduction in the active creek width over the 2 year period. 

 An increase in soil exposure on both bank faces between 2011-2013.  
 

 

14 

  
 

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13. 

 Area remains relatively well vegetated and stable.  
 

15 

 
  

 Slightly different locations in 2012 to 2011 and 2013.  

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13. 

 An increase in soil exposure and sheet erosion of the right bank between 2011 and 2013. 

 A reduction of the active channel width in 2013.  
 

16 

  
 

 Slightly different locations due to access, however general area remains well vegetated and 
stable.  

17 

  
 

 Slightly different locations due to access, however general area remains well vegetated and 
stable. 
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18 

   

 A slight reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Area has remained stable with good groundcover between 2011 and 2013.  

19 

  
 

 A slight reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Area has remained stable with good groundcover between 2011 and 2013. 

20 

   

 A slight reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Area has remained stable with good groundcover between 2011 and 2013. 

21 

   

 A slight reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Area has remained stable with good groundcover between 2011 and 2013. 

22 

   

 A slight reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Area has remained stable with good groundcover between 2011 and 2013. 

23 

  
 

 A slight reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Area has remained stable with good groundcover between 2011 and 2013. 
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24 

  

 

 
  

 A slight reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Area has remained stable with good groundcover between 2011 and 2013. 

25 

   

 Slightly different locations in 2011 to 2012-2013 - opposite banks.   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13. 

 An increase in bedrock exposure  and undercutting of the left bank between 2012 and 2013.  

 A reduction in the active channel in 2013.  
 

26 

  

  Area has remained stable with good groundcover between 2011 and 2013. 

27 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13. 

 Increase in soil exposure and sheet erosion of the left bank over the 2 year period.  

 Reduction in the active channel width in 2013.  

28 

   

 Site is slightly downstream of 2011 site.  

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13. 

 Increase in soil exposure and sheet erosion of the left bank over the 2 year period, with an 
increase in gullying and slumping noted in 2013.  

 Reduction in the active channel width in 2013.  
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29 

   

 Site is on opposite bank in 2013 to 2011.  

 A slight reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Erosion of the left bank continues over the 2 year period, with a lack of groundcover and steep 
slope maintianed.  

 Reduction in the active channel width in 2013.  

30 

   

 Site is on opposite bank in 2013 to 2011.  

 A slight reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Area has remained stable with good groundcover  and general stability between 2011 and 2013. 
 

31 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13. 

 Increase in soil exposure and sheet erosion of the right bank in 2012, which has regenerated 
with an increase in groundcover in 2013.  

 Reduction in the active channel width in 2013. 

32 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13. 

 Increase in soil exposure and sheet erosion of the right bank in 2012, which has stabilised in 
2013.   

 Reduction in the active channel width in 2013. 

33 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-12. 

 Increase in soil exposure and sheet erosion of the right bank in 2012, which has stabilised in 
2013.   

 

34 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-13. 

 Increase in soil exposure and sheet erosion of the right bank in 2012, which has stabilised in 
2013.   

 Reduction of the active channel width in 2013. 
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35 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-12. 

 Increase in soil exposure and sheet erosion of the right bank in 2012, which has regenerated 
with an increase in groundcover in 2013.  

 

36 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-12. 

 Increase in soil exposure and sheet erosion of the right bank in 2012, which has regenerated 
with an increase in groundcover in 2013.  

 

37 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-12. 

 Increase in soil exposure and sheet erosion of the right bank in 2012, which has stabilisaed in 
2013.  

 Reduction of the active channel width in 2013. 

38 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within riparian 
areas between 2011-12. 

 Increase in soil exposure and sheet erosion of the right bank in 2012, which has regenerated 
with an increase in groundcover in 2013.  

 An increase in erosion of the left bank, with evidence of sheet erosion noted on the lower banks 
in 2013.  

 

39 No Access  - Private property 
 

40 No Access  - Private property 
 

41 No Access  - Private property 
 

42 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12. Site remains similar in 2013.  

 Increase in soil exposure, erosion  and regretation of the right bank, as noted by an increase 
in bank steepness and rootlet exposure in 2013.  

 An increase in undercutting of the left bank in 2013.  

 Channel width has remained similar.   
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43 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-13. 

 Increase soil exposure of the left creek bank faces during 2012, however this has stabilised in 
2013.    

 A reduction in the active channel width during 2011-2013.  
 

44 

   

 Photo is slightly downstream of previous location.  

 A reduction in 'green' groundcover on the creek bank faces and within riparian areas 
between 2011-12.  

 An increase in bank undercutting in 2012 in comparison to 2011, however this has stabilised 
in 2013.  

 An increase in instream vegetation  growth in 2013.  
 

45 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12.  

 Increase soil exposure of both creek bank faces during 2012 and 2013, with an increase in 
soil and rocky exposure/deposition.  

46 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12.  

 Site has stabilised in 2013.  
 

47 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12.  

 Site has stabilised in 2013.  
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48 

   

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12.  

 An increase in soil exposure and erosion in 2012, however this has stabilised in 2013 with an 
increase in groundcover.  
 

49 

  
 

 A reduction in 'green' groundcover within the creek bed, on the bank faces and within 
riparian areas between 2011-12.  

 An increase in soil exposure and erosion in 2012, however this has stabilised in 2013 with an 
increase in groundcover.  
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Cumbo Creek Photo Comparison Downstream December 2011, 2012 & 2013 

Site Downstream January 2011 Downstream December 2012 Downstream December 2013 Main Comparisons 

1 

   

 A slight reduction in 'green' groundcover within the creek bed, on the bank faces and 
within riparian areas between 2011-13.  

 Site remains well vegetated and stable.  
 

2 

  
 

 A slight reduction in 'green' groundcover within the creek bed, on the bank faces and 
within riparian areas between 2011-13.  

 An increase in right bank soil exposure and sheet erosion of the right bank in 2013.  

3 

   

 Site is slightly in a different location to previous surveys.  

 Site remains well vegetated and stable.  
 

4 

   

 Site is slightly in a different location to previous surveys.  

 Site remains well vegetated and stable.  
 

5 

   

 Site is slightly in a different location to previous surveys.  

 Pond feature reduced in site between 2011 and 2012.  

 An increase in instream vegetation growth and coverage in 2013.  

 Site is currently well vegetated and stable.  
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6 

   

 A slight reduction in 'green' groundcover  on the bank faces and within riparian areas 
between 2011-13.  

 There has been an increase in instream vegetated growth in 2013.  

 Site remains well vegetated and stable.  
 

7 

  

Removed from survey due to works in 
area. 

 A slight reduction in 'green' groundcover  on the bank faces and within riparian areas 
between 2011-12.  

 

8 

   

 A reduction in 'green' groundcover on the bank faces and within riparian areas 
between 2011-12.  

 Site remain well vegetated and stable.  
 

9 

   

 A reduction in 'green' groundcover on the bank faces and within riparian areas 
between 2011-12.  

 Site remain well vegetated and stable.  
 

10 

   

 A reduction in 'green' groundcover on the bank faces and within riparian areas 
between 2011-12.  

 Site remain well vegetated and stable.  
 

 


