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Table 10 - Water Quality Impact Assessment Criteria 

Creek Monitoring Site Parameter Trigger1 

Wilpinjong 

Creek 

(Downstream) 

WIL_NC, 

WIL_D2, WIL_D, 

WIL_2 

EC If recorded value at the monitoring site is greater than 5,166 µS/cm for 3 consecutive 

readings 

Turbidity If recorded value at the monitoring site is greater than 24 NTU for 3 consecutive readings 

pH (lower) If recorded value at the monitoring site is less than 6.9 pH for 3 consecutive readings 

pH (upper) If recorded value at the monitoring site is greater than 7.7 pH for 3 consecutive readings 

Cumbo Creek 

(Downstream) 

CC1 EC If recorded value at the monitoring site is greater than 7,510 µS/cm  for 3 consecutive 

readings 

Turbidity If recorded value at the monitoring site is greater than 77 NTU for 3 consecutive readings 

pH (lower) If recorded value at the monitoring site is less than 7.5 pH for 3 consecutive readings 

pH (upper) If recorded value at the monitoring site is greater than 8.2 pH for 3 consecutive readings 

Notes: 1Trigger is only triggered if the recorded value at monitoring site is greater than (or less than for lower pH Trigger) all values from the 
upstream monitoring sites sampled on the same day. In the event that a single result is recorded above/below the 80th/20th percentile value, WCPL 
will undertake a preliminary investigation to ascertain whether the result was caused by an obvious anomaly or whether further testing is required. 

 

Table 11 - Summary of 2015 Results for Surface Water Monitoring 

SW 
Monitoring 

Point 

EC (µS/cm) pH SO4 (mg/L) Turbidity (NTU) 

Min Max Ave Min Max Ave Min Max Ave Min Max Ave 

CC1 120.0 4380.0 2316.3 6.60 7.80 7.31 13.0 1660.0 237.7 3.3 13000.0 3415.4 

CC2 350.0 5970.0 3591.4 7.30 7.90 7.67 1400.0 2290.0 1977.8 0.4 20.8 4.7 

CC3 150.0 5130.0 2220.0 7.00 8.40 7.93 17.0 2100.0 946.0 1.2 359.0 93.7 

WIL (U) 1650.0 7550.0 4306.7 4.80 6.80 5.93 38.0 146.0 99.0 7.4 263.0 77.0 

WIL (U2) 790.0 5580.0 3353.8 5.60 7.40 6.71 22.0 118.0 41.9 1.5 158.0 41.9 

WIL (PC) 1170.0 6100.0 3256.3 6.80 7.90 7.23 3.0 42.0 16.0 1.8 222.0 90.4 

WIL (NC) 410.0 3960.0 1987.1 6.60 7.80 7.31 4.0 106.0 43.0 1.2 1440.0 284.5 

WIL (D) 340.0 5880.0 2713.0 7.10 8.10 7.67 29.0 607.0 253.2 2.6 363.0 63.1 

WIL (D2) 500.0 6520.0 2457.5 7.50 8.20 7.73 16.0 693.0 148.4 7.5 557.0 113.2 

WOL1 160.0 5540.0 2223.0 7.50 8.20 7.96 208.0 956.0 445.8 1.1 61.8 13.3 

WOL2 400.0 5550.0 1830.0 7.30 7.80 7.54 262.0 822.0 532.8 0.6 486.0 53.9 

Notes:. mg/L = micrograms per litre. mS/cm= microSiemens per centimetre. NTU = nephelometric turbidity units.  
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Table 12 Summary of 2014 Results of Surface Water Monitoring  

SW 
Monitoring 

Point 

EC (µS/cm) pH SO4 (mg/L) Turbidity (NTU) 

Min Max Ave Min Max Ave Min Max Ave Min Max Ave 

CC1 610.0 5430.0 2055.7 7.10 9.20 8.00 120.0 1880.0 785.0 2.3 352.0 91.3 

CC2 160.0 6590.0 4944.0 6.90 7.80 7.44 85.0 2520.0 1733.5 0.2 151.0 16.4 

CC3 400.0 5260.0 3522.5 7.60 8.00 7.80 23.0 2100.0 1380.8 1.1 346.0 96.0 

WIL (U) 980.0 1540.0 1260.0 6.00 7.10 6.55 70.0 174.0 122.0 3.2 30.0 16.6 

WIL (U2) 1340.0 5970.0 2886.0 6.30 7.40 6.78 10.0 110.0 50.1 4.5 290.0 50.1 

WIL (PC)* - - - - - - - - - - - - 

WIL (NC) 310.0 790.0 445.0 7.00 7.40 7.25 6.0 96.0 27.0 1.8 2410.0 664.4 

WIL (D) 1520.0 6010.0 3728.3 6.90 8.40 7.68 205.0 1680.0 634.8 1.0 26.8 6.6 

WIL (D2) 780.0 7550.0 3756.0 7.00 8.70 8.02 120.0 1670.0 932.4 0.8 42.7 11.7 

WOL1 1870.0 3680.0 2582.5 7.00 8.90 8.13 434.0 1120.0 635.6 1.2 18.6 3.8 

WOL2 1670.0 4060.0 2779.2 7.20 7.80 7.46 452.0 842.0 589.9 0.6 69.7 16.1 

Notes:. mg/L = micrograms per litre. mS/cm= microSiemens per centimetre. NTU = nephelometric turbidity units. * Indicates no sample available 

during the schedule monitoring programme.  

Table 13 Summary of 2013 Results of Surface Water Monitoring  

SW 
Monitoring 

Point 

EC (µS/cm) pH SO4 (mg/L) Turbidity (NTU) 

Min Max Ave Min Max Ave Min Max Ave Min Max Ave 

CC1 3150.0 5710.0 4568.5 6.9 8.2 7.9 828.0 3160.0 1647.0 0.4 1770 169.6 

CC2 4380.0 6070.0 5040.0 7.4 8.1 7.7 1610.0 3110.0 2040.0 0.2 2.6 0.9 

CC3 225.0 4890.0 3130.6 7.8 8.2 8.0 94.0 2270.0 1454.1 0.8 360.0 59.4 

WIL (U) 448.0 1390.0 1065.0 6.5 7.0 6.8 7.0 63.0 38.1 1.5 74.5 26.5 

WIL (U2) 413.0 4620.0 2165.5 6.3 7.6 6.7 4.0 89.0 47.4 6.1 473.0 62.8 

WIL (PC) 395.0 1730.0 1158.0 6.7 7.1 6.9 31.0 186.0 93.8 5.2 148.0 47.6 

WIL (NC) 340.0 930.0 510.0 7.4 7.9 7.7 5.0 140.0 59.6 2.2 4000 941.5 

WIL (D) 1656.0 4200.0 2942.6 7.8 8.8 8.1 216.0 822.0 475.2 1.4 59.1 9.3 

WIL (D2) 1500.0 4950.0 3051.6 7.8 8.1 7.9 217.0 1360.0 646.7 1.2 21.8 7.0 

WOL1 1180.0 2710.0 1982.3 8.1 8.7 8.4 326.0 675.0 464.8 0.6 8.9 3.0 

WOL2 1460.0 3150.0 2153.9 7.3 8.3 7.9 286.0 793.0 487.7 0.6 14.9 6.0 

Notes:. mg/L = micrograms per litre. mS/cm= microSiemens per centimetre. NTU = nephelometric turbidity units.  
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Table 14 – Surface Water Monitoring Results 2015 
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ME1500117001 CC_1  23-JAN-2015 310 No Flow   6.9 45 467 

ME1500117002 CC_2  23-JAN-2015 5180 No Flow   7.3 2010 2.7 

ME1500117003 CC_3  23-JAN-2015   No Flow Dry       

ME1500117004 WIL_U  23-JAN-2015   No Flow Dry       

ME1500117005 WIL_U2  23-JAN-2015 3760 Low   7.3 22 20.7 

ME1500117006 WIL_NC  23-JAN-2015 620 Low   7.6 51 304 

ME1500117007 WIL_PC  23-JAN-2015   No Flow Dry       

ME1500117009 WIL_D2  23-JAN-2015 1750 No Flow   8.5 693 13.5 

ME1500117010 WOL_1  23-JAN-2015 2700 Low   8.2 704 1.5 

ME1500117011 WOL_2  23-JAN-2015 2860 Low   7.4 617 13.3 

ME1500259001 CC_1  18-FEB-2003     Dry       

ME1500259002 CC_2  18-FEB-2004     Dry       

ME1500259003 CC_3  18-FEB-2005     Dry       

ME1500259004 WIL_U  18-FEB-2006     Dry       

ME1500259005 WIL_U2  18-FEB-2007     Soft Mud Only       

ME1500259006 WIL_NC  18-FEB-2008     Dry       

ME1500259007 WIL_PC  18-FEB-2009     Dry       

ME1500259009 WIL_D2  18-FEB-2011     Dry       

ME1500259010 WOL_1  18-FEB-2012     Dry       

ME1500259011 WOL_2  18-FEB-2013 3450 No Flow   7.6 679 15.3 

ME1500425001 CC_1  19-MAR-2015     Mud Only       

ME1500425002 CC_2  19-MAR-2015     Dry       

ME1500425003 CC_3  19-MAR-2015     Dry       

ME1500425004 WIL_U  19-MAR-2015     Dry       

ME1500425005 WIL_U2  19-MAR-2015 4120 Nil   5.6 118 39.9 

ME1500425006 WIL_NC  19-MAR-2015 300 Nil   7.3 6 35.9 

ME1500425007 WIL_PC  19-MAR-2015     Dry       

ME1500425009 WIL_D2  19-MAR-2015     Dry       

ME1500425010 WOL_1  19-MAR-2015 3610 Nil   7.5 956 5.5 

ME1500425011 WOL_2  19-MAR-2015     Dry       

ME1500591001 CC_1  23-APR-2015 320 No Flow   6.6 74 2050 

ME1500591002 CC_2  23-APR-2015 6290 Low Flow   7.4 2090 5.8 

ME1500591003 CC_3  23-APR-2015 4430 No Flow   7.6 1680 1.6 

ME1500591004 WIL_U  23-APR-2015   No Flow Dry       

ME1500591005 WIL_U2  23-APR-2015 2280 No Flow   6.7 63 23.9 

ME1500591006 WIL_NC  23-APR-2015 260 Mod. Flow   7.4 4 8.9 

ME1500591007 WIL_PC  23-APR-2015   No Flow Dry       

ME1500591009 WIL_D2  23-APR-2015 830 Low Flow   7.5 186 20.6 

ME1500591010 WOL_1  23-APR-2015 1790 Low Flow   7.6 532 12.1 

ME1500591011 WOL_2  23-APR-2015 3330 No Flow   7.4 711 28.8 

ME1500747001 CC_1  20-MAY-2015 230 No Flow   7 43 11200 

ME1500747002 CC_2  20-MAY-2015 6650 Low Flow   7.3 2290 2.7 

ME1500747003 CC_3  20-MAY-2015 80 No Flow   7.8 17 359 

ME1500747004 WIL_U  20-MAY-2015     Dry       

ME1500747005 WIL_U2  20-MAY-2015 1930 Low Flow   7.2 45 9.8 

ME1500747006 WIL_NC  20-MAY-2015 500 No Flow   7.7 70 1440 

ME1500747007 WIL_PC  20-MAY-2015     Dry       

ME1500747009 WIL_D2  20-MAY-2015 640 Low Flow   7.5 120 22.9 

ME1500747010 WOL_1  20-MAY-2015 1770 Low Flow   8.2 479 11.8 

ME1500747011 WOL_2  20-MAY-2015 4080 Low Flow   7.4 822 21.3 

ME1500852001 CC_1  17-JUN-2015 240 Low   7.5 47 925 

ME1500852002 CC_2  17-JUN-2015 5240 Medium   7.6 1710 5.4 

ME1500852003 CC_3  17-JUN-2015 4260 Medium   8 1550 1.9 

ME1500852004 WIL_U  17-JUN-2015     Dry       

ME1500852005 WIL_U2  17-JUN-2015 310 Medium   7.4 27 142 
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ME1500852006 WIL_NC  17-JUN-2015 410 No Flow   7.8 80 202 

ME1500852007 WIL_PC  17-JUN-2015 140 Low   7.9 15 222 

ME1500852009 WIL_D2  17-JUN-2015 450 Medium   7.8 70 336 

ME1500852010 WOL_1  17-JUN-2015 1650 Medium   8 369 10.4 

ME1500852011 WOL_2  17-JUN-2015 2340 Medium   7.5 500 4.6 

ME1510175001 CC_1 22-July-2015 600 No Flow   7.8 112 171 

ME1510175002 CC_2 22-July-2015 5630 Low   7.9 1940 0.4 

ME1510175003 CC_3 22-July-2015 5620 Medium   8.4 2100 1.2 

ME1510175004 WIL_U 22-July-2015 1080 Low   6.5 92 7.4 

ME1510175005 WIL_U2 22-July-2015 1210 Low   6.4 103 1.5 

ME1510175006 WIL_NC 22-July-2015 1250 No Flow   6.6 106 4.6 

ME1510175007 WIL_PC 22-July-2015 140 Low   7.2 3 3.9 

ME1510175009 WIL_D2 22-July-2015 620 Medium   7.5 119 34 

ME1510175010 WOL_1 22-July-2015 2080 Medium   8.2 446 1.1 

ME1510175011 WOL_2 22-July-2015 2090 Medium   7.8 447 0.6 

ME1510335001 CC_1  25-Aug-2015 4340 Medium   7.3 1660 3.3 

ME1510335002 CC_2  25-Aug-2015 4730 Medium   7.9 1400 0.8 

ME1510335003 CC_3  25-Aug-2015 3700 Medium   8.3 1330 1.4 

ME1510335004 WIL_U  25-Aug-2015 540 High   6.8 38 263 

ME1510335005 WIL_U2  25-Aug-2015 350 High   6.7 28 158 

ME1510335006 WIL_NC  25-Aug-2015 340 Low   7.4 28 150 

ME1510335007 WIL_PC  25-Aug-2015 390 No Flow   6.8 42 134 

ME1510335009 WIL_D2  25-Aug-2015 720 High   7.6 149 106 

ME1510335010 WOL_1  25-Aug-2015 1570 High   8.1 331 18.1 

ME1510335011 WOL_2  25-Aug-2015 1900 High   7.8 408 4.6 

ME1510500001 CC_1  24-Sep-2015   No Flow         

ME1510500002 CC_2  24-Sep-2015 5610 Low   7.9 1930 2.1 

ME1510500003 CC_3  24-Sep-2015   No Flow         

ME1510500004 WIL_U  24-Sep-2015 1270 No Flow   5.6 120 27.2 

ME1510500005 WIL_U2  24-Sep-2015 1880 Low   6.5 114 5.7 

ME1510500006 WIL_NC  24-Sep-2015 210 Low   7.1 6 18.3 

ME1510500007 WIL_PC  24-Sep-2015   No Flow         

ME1510500009 WIL_D2  24-Sep-2015 380 Low   8 30 7.5 

ME1510500010 WOL_1  24-Sep-2015 1650 Low   7.6 300 10 

ME1510500011 WOL_2  24-Sep-2015 2390 Low   7.5 499 2.1 

ME1510657001 CC_1  22-Oct-2015 290 No Flow   7.3 55 13000 

ME1510657002 CC_2  22-Oct-2015 6030 Low    7.7 2210 1.3 

ME1510657003 CC_3  22-Oct-2015 140 No Flow   7 25 178 

ME1510657004 WIL_U  22-Oct-2015   No Flow         

ME1510657005 WIL_U2  22-Oct-2015 2160 Low    6.8 61 6.8 

ME1510657006 WIL_NC  22-Oct-2015   No Flow         

ME1510657007 WIL_PC  22-Oct-2015 190 Medium    7 4 1.8 

ME1510657009 WIL_D2  22-Oct-2015 500 Medium    7.7 34 18.4 

ME1510657010 WOL_1  22-Oct-2015 1640 Low    8.2 297 12.6 

ME1510657011 WOL_2  22-Oct-2015 3110 Low   7.3 638 13.5 

ME1510789001 CC_1  12-Nov-2015 570 No Flow   7.7 90 92.7 

ME1510789002 CC_2  12-Nov-2015   No Flow         

ME1510789003 CC_3  12-Nov-2015 2490 No Flow   8.4 848 6.7 

ME1510789004 WIL_U  12-Nov-2015 1480 No Flow   4.8 146 10.5 

ME1510789005 WIL_U2  12-Nov-2015 2170 No Flow   7.1 46 2.3 

ME1510789006 WIL_NC  12-Nov-2015 200 Low Flow   7.2 4 1.2 

ME1510789007 WIL_PC  12-Nov-2015   No Flow         

ME1510789009 WIL_D2  12-Nov-2015 600 No Flow   8.2 16 16.5 

ME1510789010 WOL_1  12-Nov-2015 1540 Low Flow   8.2 282 1.7 

ME1510789011 WOL_2  12-Nov-2015 1560 Low Flow   7.6 278 2.6 

ME1510985001 CC_1  22-Dec-2015 120 Flow     13 2830 

ME1510985002 CC_2  22-Dec-2015 5750 Flow     2220 20.8 

ME1510985003 CC_3  22-Dec-2015 150 Flow     18 200 



2015 Annual Review – Wilpinjong Coal Mine                               Appendix 3C – Surface Water Monitoring  

 

                                                                                                                                 5 
     
 

Sa
m

p
le

 N
u

m
b

e
r 

Sa
m

p
le

 L
o

ca
ti

o
n

 

Sa
m

p
lin

g 
D

at
e

 

El
e

ct
ri

ca
l 

C
o

n
d

u
ct

iv
it

y 
(F

ie
ld

 

R
e

ad
in

g)
 µ

S/
cm

 

Fl
o

w
 R

at
e

 

N
o

 S
am

p
le

 

p
H

 -
 F

ie
ld

 p
H

 U
n

it
 

Su
lf

at
e

 m
g/

L 

Tu
rb

id
it

y 
N

TU
 

ME1510985004 WIL_U  22-Dec-2015   No Flow         

ME1510985005 WIL_U2  22-Dec-2015 1720 Flow     28 50.7 

ME1510985006 WIL_NC  22-Dec-2015 410 Flow     75 680 

ME1510985007 WIL_PC  22-Dec-2015   No Flow         

ME1510985009 WIL_D2  22-Dec-2015 500 Flow     67 557 

ME1510985010 WOL_1  22-Dec-2015 1260 Flow     208 61.8 

ME1510985011 WOL_2  22-Dec-2015 1470 Flow     262 486 
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Graph 4 – Wilpinjong Creek Upstream Gauging Station 

 

Graph 5 – Wilpinjong Creek Downstream Gauging Station 
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Graph 6 - Cumbo Creek Upstream Gauging Station 

 

Graph 7 - Cumbo Creek Downstream Gauging Station 
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Figure 5 – Surface Water Monitoring Locations 
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Figure 6 – Channel Stability & Stream Health Monitoring Locations  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

wrmwater.com.au 1052-02-B1| 5 November 2015 | Page 19  

 

 

Figure 4.3 – Water management system schematic – Year 2016 
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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 

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

5min 64.30 5.36 84.00 7.00 110.00 9.17 127.00 10.58 149.00 12.42 181.00 15.08 207.00 17.25

6min 59.80 5.98 78.20 7.82 102.00 10.20 118.00 11.80 139.00 13.90 168.00 16.80 192.00 19.20

10min 48.90 8.15 63.70 10.62 82.80 13.80 95.10 15.85 112.00 18.67 135.00 22.50 153.00 25.50

20min 35.80 11.93 46.40 15.47 59.60 19.87 68.00 22.67 79.50 26.50 95.30 31.77 108.00 36.00

30min 29.00 14.50 37.50 18.75 47.90 23.95 54.40 27.20 63.40 31.70 75.70 37.85 85.60 42.80

1hr 19.30 19.30 24.90 24.90 31.60 31.60 35.70 35.70 41.40 41.40 49.30 49.30 55.50 55.50

2hr 12.40 24.80 15.90 31.80 20.10 40.20 22.60 45.20 26.20 52.40 31.10 62.20 34.90 69.80

3hr 9.41 28.23 12.10 36.30 15.20 45.60 17.20 51.60 19.90 59.70 23.60 70.80 26.50 79.50

6hr 5.86 35.16 7.53 45.18 9.48 56.88 10.70 64.20 12.30 73.80 14.60 87.60 16.40 98.40

12hr 3.64 43.68 4.67 56.04 5.86 70.32 6.60 79.20 7.62 91.44 9.02 108.24 10.10 121.20

24hr 2.24 53.76 2.88 69.12 3.58 85.92 4.03 96.72 4.64 111.36 5.47 131.28 6.12 146.88

48hr 1.33 63.84 1.71 82.08 2.11 101.28 2.37 113.76 2.72 130.56 3.19 153.12 3.56 170.88

72hr 0.96 69.05 1.22 87.84 1.51 108.72 1.68 120.96 1.92 138.24 2.26 162.72 2.52 181.44

100 Year
Duration 

1 Year 2 Year 5 Year 10 Year 20 Year 50 Year



 

 

 

EY

1EY 50% 20% 10% 5% 2% 1%

1 min 1 1.80 2.00 2.60 3.10 3.50 4.20 4.70

2 min 2 3.00 3.30 4.30 5.00 5.80 6.70 7.40

3 min 3 4.20 4.60 6.00 7.00 8.00 9.30 10.30

4 min 4 5.20 5.80 7.60 8.90 10.10 11.80 13.10

5 min 5 6.20 6.90 9.00 10.50 12.00 14.10 15.70

10 min 10 9.80 10.90 14.30 16.70 19.20 22.60 25.30

15 min 15 12.20 13.50 17.80 20.80 23.90 28.20 31.60

30 min 30 16.30 18.00 23.70 27.80 31.90 37.60 42.10

1 hour 60 20.30 22.50 29.60 34.60 39.60 46.40 51.70

2 hour 120 24.70 27.30 35.80 41.80 47.70 55.60 61.80

3 hour 180 27.60 30.60 40.10 46.70 53.30 62.20 69.10

6 hour 360 33.90 37.60 49.60 57.80 66.10 77.30 86.20

12 hour 720 42.30 47.10 62.70 73.70 84.70 100.20 112.50

24 hour 1440 52.90 59.10 79.90 95.00 110.60 132.60 150.50

48 hour 2880 64.60 72.50 99.50 119.80 141.30 171.60 196.80

72 hour 4320 71.20 80.00 110.40 133.50 158.00 192.90 222.30

96 hour 5760 75.40 84.90 117.10 141.40 167.30 204.70 236.40

120 hour 7200 78.40 88.20 121.40 146.10 172.20 210.80 243.70

144 hour 8640 80.70 90.80 124.20 148.80 174.40 213.20 246.60

168 hour 10080 82.60 92.80 126.10 150.20 174.70 213.40 246.80

Duration 

in min
Duration

Annual Exceedance Probability (AEP)



 

 

 

 

 

 



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 7.5 7.5 10 2.5 5 5 2.5 5 

 5 2.5 5 5 10 2.5 5 2.5 2.5 5 

6 7.5 12.5 7.5 12.5 2.5 2.5 2.5 7.5 10 

7 7.5 10 7.5 12.5 10 12.5 10 12.5 12.5 

8 2.5 0 2.5 0 0 0 0 0 2.5 

Total 39.5 44 44 66 32 44 32 37 46.5 

Rating Stable Stable Stable 
Highly  
Unstable Stable Stable Mod 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 2.5 2.5 

4 0 2.5 2.5 5 2.5 2.5 0 2.5 5 

5 2.5 2.5 2.5 5 2.5 5 0 10 7.5 

6 2.5 2.5 7.5 10 10 7.5 2.5 2.5 10 

7 12.5 12.5 12.5 10 12.5 10 15 15 15 

8 0 0 5 5 0 0 0 0 0 

Total 22 29.5 34.5 42 39 41.5 17.5 32.5 47 

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



Site Number 

Questions 19 20 21 22 23 24 25 26 27 

1 2.5 2.5 2.5 5 5 5 5 7.5 7.5 

2 6 6 6 4 4 2 6 4 4 

3 10 10 7.5 0 2.5 2.5 5 5 5 

4 5 5 7.5 7.5 7.5 5 7.5 5 2.5 

5 2.5 2.5 7.5 7.5 10 7.5 7.5 7.5 5 

6 12.5 12.5 10 15 12.5 10 12.5 12.5 7.5 

7 12.5 12.5 12.5 15 15 15 15 15 15 

8 0 0 0 2.5 5 2.5 0 2.5 2.5 

Total 51 51 53.5 56.5 61.5 49.5 58.5 59 49 

Rating  Unstable Unstable Unstable Mod Unstable Mod Unstable Unstable Mod Unstable Mod Unstable 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 5 5 5 5 5 7.5 5 5 5 

5 5 5 2.5 7.5 7.5 7.5 5 2.5 2.5 

6 10 10 7.5 10 10 12.5 10 2.5 10 

7 15 15 10 15 15 10 15 15 15 

8 2.5 2.5 2.5 0 0 2.5 2.5 2.5 0 

Total 58.5 58.5 41.5 51.5 58.5 61 54 44 46.5 

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



Site Number 

Questions 37 38 39 40 41 42 43 44 45 

1 7.5 10 2.5 5 2.5 10 5 2.5 5 

2 6 2 6 4 4 6 6 6 4 

3 7.5 2.5 10 5 2.5 10 7.5 10 5 

4 2.5 2.5 2.5 5 2.5 7.5 5 2.5 2.5 

5 5 2.5 2.5 7.5 2.5 7.5 7.5 2.5 2.5 

6 2.5 10 10 12.5 7.5 12.5 7.5 7.5 7.5 

7 15 10 15 15 15 12.5 15 15 10 

8 0 2.5 2.5 0 0 0 0 0 2.5 

Total 46 42 51 54 36.5 66 53.5 53.5 39 

Rating Unstable Stable 
Unstable Unstable Stable 

Highly Unstable Unstable 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 2.5      

7 7.5 15 15 12.5      

8 2.5 0 0 2.5      

Total 38.5 48.5 46.5 49.5      

Rating Stable Stable Stable Unstable      



Questions 1 2 3 4 5 6 7 8 9 10 

1 2.5 0 2.5 2.5 5 2.5 2.5 2.5 2.5 0 

2 2 2 2 2 2 6 6 2 2 2 

3 0 2.5 2.5 0 2.5 7.5 7.5 0 2.5 0 

4 0 2.5 0 0 0 0 0 0 0 0 

5 0 2.5 0 0 2.5 0 0 0 0 0 

6 0 7.5 2.5 0 2.2 2.5 2.5 0 0 0 

7 15 15 15 15 15 15 15 15 15 15 

8 0 2.5 5 2.5 2.5 0 0 2.5 2.5 0 

Total 19.5 34.5 29.5 22 31.7 33.5 33.5 22 24.5 17 

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



3.3 Comparative Results 

 



4.0 RECOMMENDATIONS & 

CONCLUSIONS 

4.1 Remediation Areas 

4.2 Weed Control  

 

 

 

 

 

 

 

 

4.3 Potential Asbestos  



 

 

 

 

 



 

 

 

 



 

 



4.4 Other Recommendations 

 

 

 

 

 

 

 

 

4.5 Conclusion  
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Appendix A 

  



Wilpinjong Creek Stability Survey 2015 

Site No : Date: Assessor: 

Easting: Northing: Photos collected: 

 



Stability Rating - Using Critical Bank   

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, September 2014 and December 2015 

Site Upstream December 2011 Upstream December 2014 Upstream December 2015 Main Comparison 

1 

  

 

 Reduction in vegetative groundcover over the years; 
 Reduction in instream flora 
 Increased sediment deposition midstream, creating a bar feature; 

 

2 

 

 
 

 Although there is a reduction of instream growth since 2011, instream flora (grasses) is 
maintained between 2014-2015; 

 Increased sediment deposition between 2014-2015; 
 Riparian vegetation maturing; 
 Increased leaf litter on both banks – 2014-2015; 
 Evidence of stock, wombats and pigs in and around the creek.  

 

3 

 

 
 

 Although there is a reduction of instream growth since 2011, instream flora (grasses) is 
maintained between 2014-2015; 

 Increased sediment deposition between 2014-2015; 
 Riparian vegetation maturing; 
 Increased leaf litter on both banks – 2014-2015; 
 Evidence of stock, wombats and pigs in and around the creek.  
 
 

4 

 

 
 

 Increased erosion and exposure of the left bank; 
 Stabilisation of instream flora – reduction from 2011; 
 Continued sediment deposition instream,;  
 Riparian Areas improving in growth, no evidence of stock.  
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Site Upstream December 2011 Upstream December 2014 Upstream December 2015 Main Comparison 

5 

 

 
 

 Increased growth of grass species in the creek bed in 2015; 
 Increased exposure of the left bank; 
 An increase in the active channel; 
 Natural regeneration since 2011; 
 No evidence of stock in 2015. 

6 

  

 

 Increased growth of grass species in the creek bed in 2015; 
 Improved groundcover on both banks; 
 An increase in the active channel; 
 Natural regeneration since 2011; 
 No evidence of stock in 2015. 

7 

  

 

 Increased growth of grass species in the creek bed in 2015; 
 Improved groundcover on both banks; 
 An increase in the active channel; 
 Stabilisation of the banks; 
 Natural regeneration since 2011; 
 No evidence of stock in 2015. 

8 

  

 

 Reduced exposure of the bank faces, increased grass coverage – 80% on both banks; 
 No evidence of stock in the area; 
 Blackberry sprayed 
 Minimal riparian zone   

9 

  

 

 Right bank suffering scolding and sheet erosion – ongoing over the years; 
  Minimal riparian zone; 
 Natural regeneration slow in this area.  
 Increased bleaching of exposure soils of the bank faces; 
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Site Upstream December 2011 Upstream December 2014 Upstream December 2015 Main Comparison 

10 

  

 

 Increased growth of grass species in the creek bed in 2015; 
 Improved groundcover on both banks; 
 Stabilisation of the banks; 
 Continued Natural regeneration since 2011; 
 Evidence of pigs in 2015 

11 

  

 

 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek banks; 
 Riparian zone remains stable; 
 Increased active channel width in 2015. 

12 

  

 

 Site remains relatively stable in 2015; 
 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek banks; 
 Increased active channel width in 2015; 
 Evidence of wombats in the area in 2015.  
 

13 

  

 

 Site remains relatively stable in 2015; 
 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek banks; 
 Increased pooling at site in 2015; 

 

14 

  

 

 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek banks; 
 Increased active channel width in 2015; 
 Evidence of wombats in the area in 2015 
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Site Upstream December 2011 Upstream December 2014 Upstream December 2015 Main Comparison 

15 

  

 

 Site remains relatively stable in 2015; 
 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek banks; 
 Increased active channel width in 2015; 
 Evidence of wombats in the area in 2015 

16 

 
 

 

 Site moved due to lack of access in 2015; 
 No evidence of stock in the lcation; 
 Evidence of natural regeneration occurring at the site; 
 Banks stable.  

17 

  

 

 Increased exposure of soils along access track and in the creek bed; 
 Bank ground coverage 100%; 
 Active sediment deposition zone; 
 Little to no woody riparian zone. 

18 

  
 

 Increased exposure of soils along access track and in the creek bed; 
 Bank ground coverage 100%; 
 Active sediment deposition zone; 
 Little to no woody riparian zone. 

19 

  
 

 Site remains relatively stable in 2015; 
 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek banks; 
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Site Upstream December 2011 Upstream December 2014 Upstream December 2015 Main Comparison 

20 

  
 

 Increase in healthy instream flora; 

 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek bank; 

 Increased bleaching of exposed soils on the left bank face – continued exposure and erosion; 

 Right bank remains stable; 

 Little to no riparian zone.  

21 

  
 

 Site remains relatively similar in 2015; 

 Some increase in exposed soil on the right bank; 

 Little to no riparian zone. 

22 

  
 

 Increase in healthy instream flora from 2014; 

 Increased bank groundcover growth – both banks – scotch thistles noted; 

 Increased bleaching of exposed soils on the right bank face; 

 Left bank remains stable; 

 Reduction of the active channel; 

 Little to no riparian zone.  

23 

  

 

 Increase in healthy instream flora; 

 Increased bleaching of exposed soils on the bank faces; 

 An increase in sheet erosion; 

 Active channel – remains stable; 

 Little to no riparian zone. 

24 

 
 

 

 Increase in healthy instream flora; 

 Reduction in exposed soils on the right bank face – increased regeneration; 

 An increase in sheet erosion of the right bank; 

 Left bank remains stable; 

 Active channel remains stable; 

 Little to no riparian zone; 

 Evidence of wombats 
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Site Upstream December 2011 Upstream December 2014 Upstream December 2015 Main Comparison 

25 

  
 

 Increase in growth of flora species in stream from 2014; 

 An increase in sheet erosion of the exposed bank faces; ; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats.  

26 

 
  

 Increase in growth of flora species in stream from 2014; 
 An increase in sheet erosion of the exposed bank faces – scold remains active; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats and rabbits; 

 Blackberry noted around the site  

27 

  
 

 Increase in growth of flora species in stream from 2014; 
 Left bank increase in soil exposure and soil bleaching; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats and rabbits; 
 Blackberry noted around the site Reduction in healthy instream flora; 

 Site remains similar.  

 

28 

  
 

 Increase in growth of flora species in stream from 2014; 
 An increase in sheet erosion of the exposed bank faces, especially the left bank; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats and rabbits; 
 Blackberry noted around the site  

29 

  

 

 Increase in growth of flora species in stream from 2014; 
 Increased stability of the right bank; 

 Site remains similar.  
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Site Upstream December 2011 Upstream December 2014 Upstream December 2015 Main Comparison 

30 

  

 

 Evidence of natural regeneration occurring; 

 Good coverage of the creek bed and banks; 

 Riparian zone limited to non-woody vegetation; 

 Good general regeneration in the riparian areas as a result of destocking.  

 

 

31 

  

 

 Increase in growth of flora species in stream from 2014; 
 An increase in sheet erosion of the exposed bank faces, especially the right bank; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats and rabbits; 
 Evidence of water ponding in the area in 2015; 

 No evidence of salt crystallisation on the right bank in exposed areas in 2015. 

 

32 

  

 

 Increase in growth of flora species in stream from 2014; 
 An increase in sheet erosion of the exposed bank faces, Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of water ponding in the area in 2015; 
 Continued regression and erosion of the right bank; 

 

33 

  
 

 Increase in growth of flora species in stream from 2014; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats and rabbits; 
 Continued regression and erosion of the left bank; 

 Right bank remains similar.  

 

34 

  
 

 Increase in growth of flora species in stream from 2014; 
 Increase in exposure on the bank surfaces, resulting in sheet erosion; 

 Site remains similar.  
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Site Upstream December 2011 Upstream December 2014 Upstream December 2015 Main Comparison 

35 

  
 

 Increase in growth of flora species in stream from 2014; 
 An increase in sheet erosion of the exposed bank faces, especially the right bank; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats and rabbits; 

 

36 

  
 

 Instream flora remains similar in the creek bed; 
 An increase in sheet erosion of the exposed bank faces, especially the right bank; 

 Little to no riparian zone 

37 

  

 

 Instream flora remains similar; 

 Active channel width remains stable; 

 Continued regression and erosion of the right banks; 

 Continued exposure of surface soils on the right banks due to increased dryness during 2014; 

 Left bank remains well vegetated and stable; 

 Little to no riparian zone.  

38 

  
 

 Natural regeneration of the site evident – increased ground coverage of the creek banks; 

 Instream flora remains similar; 
 Active channel width remains stable; 
 Reduction in exposure of surface soils on the right banks in 2015; 

  Increase in woody debris in 2015; 

 Riparian zone developing.  

39 No Access  - Private property 
 

 

 

 Natural regeneration of the site evident – increased ground coverage of the creek banks; 
 Instream flora remains similar; 
 Active channel width remains stable; 
 Increase in woody debris in 2015; 
 Some evidence of stock noted; 
 Riparian zone developing. 
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Site Upstream December 2011 Upstream December 2014 Upstream December 2015 Main Comparison 

40 No Access  - Private property 
 

 

 

 Increase in growth of flora species in stream from 2014; 
 An increase in sheet erosion of the exposed bank faces, especially the right bank; 
 Active channel remains stable; 
 Creek bed is well vegetated with little to no exposure of the creek bed; 
 Both banks suffering from soil exposure and sheet erosion; 
 Lack of riparian zone on both banks. 

41 No Access  - Private property 
 

 

No Access – 2015 - cropping  No comparison in 2015 

42 

 

 

No Access – 2015 - cropping  No comparison  in 2015 

43 

 

 

 

 Instream flora in the creek bed remains similar;  

 Increased exposure of the right bank resulting in sheet erosion and soil exposure;  

 Minor woody vegetation coverage in the riparian zone; 

 Active channel width remains stable.  
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Site Upstream December 2011 Upstream December 2014 Upstream December 2015 Main Comparison 

44 

 

 

 

 Active channel remains stable; 

 Banks remain stable, however there is an increase in soil exposure and potential sheet 

erosion of the right  bank 

 Increased bank stability as a result of an increase in vegetation coverage on both banks;   

 Little to no woody riparian zone in the area.  

45 

 

 

 

 Increase in instream flora growth in the creek bed; 
 Bedrock material exposure appears to have reduced over the year; 
 Creek bed width remains stable; 
 Increased vegetation coverage and therefore a reduction in soil exposure on the left bank; 
 Banks remains stable.  

46 

 

 

 

 Creek bed is well vegetated with little to no exposure of the creek bed; 
 Both banks are well vegetated and stable; 
 There is an increase in the active channel width; 
 Some woody riparian zone – natural regeneration continuing. .  

47 

 

 

 

 An increase in the in stream flora coverage, resulting in a reduction in creek bed exposure; 
 Both banks continue to regenerate as groundcover on the bank faces increases; 
 Site continues to stabilise. 
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Site Upstream December 2011 Upstream December 2014 Upstream December 2015 Main Comparison 

48 

 

 

 

 Reduction in the active channel width; 
 Increased undercutting and gullying of the left bank face, as a result of reduced coverage; 
 Soil exposure reamins stable instream and on the right bank face.  
 Riparian zone naturally regenerating.  

 

49 

 

 

 

 A reduction in the active channel width; 
 There has been an increase in groundcover within the creek bed, resulting in a reduction of 

soil and bed exposure; 
 There is an increase in groundcoverage on both bank faces, as a result of natural 

regeneration; 
 Site continues to regenerate. 
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Cumbo Creek Photo Comparison Upstream  December  2013 to September 2014 

Site Upstream December 2011 Upstream September 2014 Upstream December 2015 Main Comparison 

1 

 

 
 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.   

 

2 

 

 
 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  

 

3 

 

 
 

 Ponding site – lack of groundcover and growth due to inundation in the creek bed; 
 Site banks remain well vegetated and stable.  
 

4 

 

 
 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  

 



 

 
 

J:\23801-23900\23823\environmental\ 23823_PC_Upstream15  Revision A          Page 13 of 14 
 

5 

 

 
 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  

 

6 

 

 
 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  

 

7 

 

Missing due to construction  

 

 Area exposed due to construction activities – lack of bed coverage and bank coverage in 2015 

8 

 

 
 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  
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9 

 

 
 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  

 

10 

 

 
 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  

 

 



Appendix C 

Photo Comparison Downstream 



 

 
 

J:\23801-23900\23823\environmental\23823_PC_Down_2015  Revision A        Page 1 of 13 
 

Wilpinjong Creek Photo Comparison Downstream December 2011, September 2014 and December 2015 

Sit
e 

Downstream December 2011 Downstream September 2014 Downstream December 2015 Main Comparisons 

1 

  
 

 Increase pooling zone in 2015 to 2014; 
 Reduction in vegetative groundcover over the years; 
 Reduction in instream flora; 
 Increased sediment deposition midstream, creating a bar feature; 

 

2 

  
 

 Continued growth of instream flora in 2015 from 2014. Reduction since 2011; 
 Increased sediment deposition between 2014-2015; 
 Riparian vegetation maturing; 
 Increased leaf litter on both banks – 2014-2015; 
 Evidence of stock, wombats and pigs in and around the creek.  

 

3 

  
 

 Although there is a reduction of instream growth since 2011, instream flora 
(grasses) is maintained between 2014-2015; 

 Increased sediment deposition between 2014-2015; 
 Riparian vegetation maturing; 
 Increased leaf litter on both banks – 2014-2015; 
 Increased exposure of bedrock on the right bank; 
 Evidence of stock, wombats and pigs in and around the creek.  
 
 

4 

  
 

 Increased erosion and exposure of the left bank; 
 Stabilisation of instream flora – reduction from 2011; 
 Continued sediment deposition instream,;  
 Riparian Areas improving in growth, no evidence of stock.  
 

5 

  
 

 2015 drier than the previous seasons; 
 Reduction in vegetative groundcover on the banks over the years; 
 Stabilisation instream flora in this location 
 Increased sediment deposition midstream, creating a bar feature; 
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6 

  

 

 Increased growth of grass species in the creek bed in 2015; 
 An increase in the active channel; 
 Natural regeneration since 2011; 
 No evidence of stock in 2015. 

7 

  

 

 Increased growth of grass species in the creek bed in 2015; 
 Improved groundcover on both banks; 
 An increase in the active channel; 
 Natural regeneration since 2011; 
 No evidence of stock in 2015. 

8 

  

 

 Increased growth of flora species in the creek bed in 2015; 
 Improved groundcover on both banks; 
 An increase in the active channel; 
 Stabilisation of the banks; 
 Lack of riparian vegetation still apparent; 
 No evidence of stock in 2015. 

9 

  

 

 Increased growth of flora species in the creek bed in 2015; 
 Right bank suffering scolding and sheet erosion – ongoing over the years; 
  Minimal riparian zone; 
 Natural regeneration slow in this area.  
 Increased bleaching of exposure soils of the bank faces; 

 

10 

  
 

 Increased natural regeneration occuring; 
 Increased growth of flora species in the creek bed since 2015; 
 Improved bank stability in 2015; 
 Evidence of pigs at site in 2015. 
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11 

 
 

 

 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek banks; 
 Riparian zone remains stable; 
 Increased active channel width in 2015 – pooling at site 

12 

  
 

 Site remains relatively stable in 2015; 
 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Some reduction in ground coverage of grass species on the creek banks; 
 Increased active channel width in 2015; 
 Evidence of wombats in the area in 2015.  
 

13 

  
 

 Site remains relatively stable in 2015; 
 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek banks – reduction in soil exposure; 
 Increased pooling at site in 2015; 

 

14 

  
 

 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Reduction of bank exposure in 2015; 
 Increased coverage of grass species on the creek banks; 
 Evidence of wombats in the area in 2015 

15 

  
 

 Site remains relatively stable in 2015; 
 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek banks; 
 Increased active channel width in 2015; 
 Evidence of wombats in the area in 2015 
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16 

  
 

 Site remains relatively stable in 2015; 
 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek banks; 
 Increased active channel width in 2015; 
 Evidence of wombats in the area in 2015 

17 

  

 

 Site moved due to lack of access in 2015; 
 No evidence of stock in the location; 
 Evidence of natural regeneration occurring at the site; 
 Banks stable. 

18 

  
 

 Increased exposure of soils along access track and in the creek bed; 
 Bank ground coverage 100%; 
 Active sediment deposition zone; 
 Little to no woody riparian zone. 

19 

  
 

 Site remains relatively stable in 2015; 
 Area has been fenced out allowing for natural regeneration to occur; 
 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek banks; 

 

20 

  
 

 Increase in healthy instream flora; 
 Increased growth of flora species in the creek bed since 2014; 
 Increased coverage of grass species on the creek bank; 
 Little to no riparian zone. 
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21 

  
 

 Site remains relatively similar in 2015; 
 Some increase in exposed soil on the left bank; 
 Little to no riparian zone. 

22 

  
 

 Increase in healthy instream flora from 2014; 
 Increased bank groundcover growth – both banks – scotch thistles noted; 
 Increased bleaching of exposed soils on the right bank face; 
 Left bank remains stable; 
 Reduction of the active channel; 
 Little to no riparian zone. 

23 

 
  

 Increase in healthy instream flora; 
 Increased bleaching of exposed soils on the bank faces; 
 Active channel – remains stable; 
 Little to no riparian zone. 

 
24 

   

 Increase in healthy instream flora; 
 Reduction in exposed soils on the right bank face – increased regeneration; 
 An increase in sheet erosion of the right bank; 
 Left bank remains stable; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats. 

25 

  
 

 Increase in growth of flora species in stream from 2014; 
 An increase in sheet erosion of the exposed bank faces; ; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats; 

 Stabilisation of  left bank erosion; 
 Continued slumping and undercutting of the left bank. 
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26 

 

 
 

 Increase in growth of flora species in stream from 2014; 
 An increase in sheet erosion of the exposed bank faces – scold remains active; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats and rabbits; 
 Blackberry noted around the site 

27 

  
 

 Increase in growth of flora species in stream from 2014; 
 Left bank reduction in soil exposure; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats and rabbits; 
 Blackberry noted around the site Reduction in healthy instream flora; 
 Site remains similar 

28 

  
 

 Increase in growth of flora species in stream from 2014; 
 An increase in sheet erosion of the exposed bank faces, especially the left bank; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats and rabbits; 
 Blackberry noted around the site 

29 

  
 

 Increase in growth of flora species in stream from 2014; 
 Increased stability of the right bank; 
 Site remains similar.  
  

30 

  
 

 Evidence of natural regeneration occurring; 
 Good coverage of the creek bed and banks; 
 Riparian zone limited to non-woody vegetation; 
 Good general regeneration in the riparian areas as a result of destocking.  
 Increased bank stability of the right bank; 
 Left bank face continues to erode naturally as a result of steep slopes and lack of 

ground cover; 
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31 

  
 

 Increase in growth of flora species in stream from 2014; 
 An increase in sheet erosion of the exposed bank faces, especially the right bank; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of wombats and rabbits; 
 Evidence of water ponding in the area in 2015; 
 No evidence of salt crystallisation on the right bank in exposed areas in 2015. 

 

32 

  
 

 Increase in growth of flora species in stream from 2014; 
 An increase in sheet erosion of the exposed bank faces, Active channel remains stable; 
 Little to no riparian zone; 
 Evidence of water ponding in the area in 2015; 
 Continued regression and erosion of the right bank; 

 

33 

  
 

 Similar growth of flora species in stream from 2014; 
 Active channel remains stable; 
 Little to no riparian zone; 
 Bank remains similar.  

 

34 

  
 

 Reduction in healthy instream flora; 

 Soil exposure and erosion of the left bank remains stable; 

 Site remains similar.  

 

35 

  
 

 Reduction in growth of flora species in stream from 2014; 
 Increase in exposure on the bank surfaces, resulting in sheet erosion; 
 Site remains similar.  
 Little to no riparian zone; 
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36 

  
 

 Instream flora remains similar in the creek bed; 
 An increase in sheet erosion of the exposed bank faces, especially the right bank; 
 Little to no riparian zone  

37 

  
 

 Instream flora remains similar; 
 Active channel width remains stable; 
 Continued regression and erosion of the right banks; 
 Left bank remains well vegetated and stable; 
 Little to no riparian zone.  

 

38 

  
 

 Natural regeneration of the site evident – increased ground coverage of the creek 
banks; 

 Instream flora remains similar; 
 Active channel width remains stable; 
 Reduction in exposure of surface soils on the right banks in 2015; 
  Increase in woody debris in 2015; 
 Riparian zone developing.  

 

39 No Access  - Private property 
 

 

 

 Natural regeneration of the site evident – increased ground coverage of the creek 
banks; 

 Instream flora remains similar; 
 Active channel width remains stable. Creek bed is well vegetated with little to no 

exposure of the creek b 
 Some evidence of stock noted; 
 Riparian zone developing.; 
 Right bank well vegetated; 
 Left bank suffering from soil exposure and minor sheet erosion; 
 Lack of riparian zone on both banks.  

40 No Access  - Private property 
 

 

 

 Increase in growth of flora species in stream from 2014; 
 Sheet erosion of the exposed bank faces, especially the right bank, continuing in 2015;; 
 Active channel remains stable; 
 Creek bed is well vegetated with little to no exposure of the creek bed; 
 Lack of riparian zone on both banks. 
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41 No Access  - Private property 
 

 

No Access – 2015 - cropping  No comparison   

42 

  

No Access – 2015 - cropping  No comparison   

43 

 
 

 

 Instream flora in the creek bed remains similar;  
 Knick point noted in the creek bed; 
 Increased exposure of the right bank resulting in sheet erosion and some soil exposure;  
 Minor woody vegetation coverage in the riparian zone; 
 Active channel width remains stable.  

 

44 

  
 

 Increase in growth of flora species in the creek bank since 2014; 
 Banks remain stable, however there is an increase in soil exposure and potential sheet 

erosion of the right  bank 
 Increased bank stability as a result of an increase in vegetation coverage on both banks;   
 Little to no woody riparian zone in the area.  

45 

   

 Increase in instream flora growth in the creek bed; 
 Bedrock material exposure appears to have reduced over the year; 
 Creek bed width remains stable; 
 Increased vegetation coverage and therefore a reduction in soil exposure on the left 

bank; 
 Banks remains stable. 
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46 

  
 

 Creek bed is well vegetated with little to no exposure of the creek bed; 
 Both banks are well vegetated and stable; 
 There is an increase in the active channel width; 
 Some woody riparian zone – natural regeneration continuing. . 

47 

  
 

 An increase in the in stream flora coverage, resulting in a reduction in creek bed 
exposure; 

 Both banks continue to regenerate as groundcover on the bank faces increases; 
 Site continues to stabilise. 
 

48 

  
 

 Reduction in the active channel width; 
 Increased undercutting and gullying of the left bank face, as a result of reduced 

coverage; 
 Soil exposure reamins stable instream and on the right bank face.  
 Riparian zone naturally regenerating.  

 

49 

  
 

 A reduction in the active channel width; 
 There has been an increase in groundcover within the creek bed, resulting in a 

reduction of soil and bed exposure; 
 There is an increase in groundcoverage on both bank faces, as a result of natural 

regeneration; 
 Site continues to regenerate. 
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Cumbo Creek Photo Comparison Downstream December 2011, 2012 & 2013  

Site Downstream January 2011 Downstream September 2014 Downstream December 2015 Main Comparisons 

1 

 

 

 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  
 

2 

 

 

 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  

 

3 

 

 

 

 Site remains well vegetated and stable; 
Lack of woody riparian zone.  
 

4 

 

 

 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  
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5 

 

 

 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  

 

6 

 

 

 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  
 

7 Removed from survey due to works in area. 

 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone. 

8 

 

 

 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  
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9 

 

 

 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  
 

10 

 

 

 

 Site remains well vegetated and stable; 
 Lack of woody riparian zone.  
 

 


