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INTRODUCTION TO THE PROGRAM 
 
This report summarises baseline water quality 
data obtained for the Channel Deepening Project 
(CDP) Baywide Water Quality Monitoring Program 
at 11 sampling sites in Port Phillip Bay. Data is for 
three sampling events from the period November 
2007 to January 2008. Dredging commenced in 
early February and further monthly reports will be 
prepared throughout the dredging program.  
 
 

 
 
Where extensive local water quality data is 
available, control charts have been developed to 
provide a guide against which natural variation 
and events requiring more detailed assessment 
are differentiated (see Appendix 1). 
 
The information contained in this report is correct 
as available to EPA Victoria at the time of 
publication.  

 

FIGURE 1 MAP OF SAMPLING SITES IN PORT PHILLIP BAY 
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RESULTS AND DISCUSSION 

The report documents water quality monitoring 
results for the pre-dredging period November 
2007 to January 2008. All results summarised in 
Tables 1 - 3 have been reviewed against the 
control limits as documented in Appendix 1. 
 
During the pre-dredging sampling period, no 
significant rain events occurred, although the 
Parks Victoria maintenance dredging of the mouth 
of the Patterson River coincided with the sampling 
at the Patterson River site on 1 November 2007. 
 
All data recorded in this report has been subject to 
internal quality assurance according to EPA 
standard operating procedures for field sampling 
and assessment (including consideration of 
rainfall and related information), and laboratory 
analyses. It is noted that there were no quality 
assurance issues identified with the laboratory 
analysis during the reporting period, and the 
variation of the trip blanks and two field duplicates 
for December and January were within acceptable 
limits. No trip blanks or field duplicates were 
collected in November. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Four exceptions to the Water Quality detailed 
design document CDP_ENV_MD_023 were noted 
during this reporting period. They are detailed in 
exception reports ER080226, ER080227, 
ER080228 and ER080229 respectively, and 
outlined as follows: 
 

·  Samples from the PoM DMG, Central, 
Patterson River and Long Reef sites 
during December 2007 were not 
collected;  

 
·  Top and, where necessary, bottom 

samples were recovered rather than an 
‘integrated sample’; 

 
·  Photosynthetic Active Radiation (PAR), 

dissolved organic nitrogen, dissolved 
organic phosphorus and phytoplankton 
identification/enumeration, as well as 
some turbidity and fluorescence results in 
December 2007. These were either not 
able to be collected or analysed during 
the reporting period, and 

 
·  EWMA control charts were not available 

as control limits for the results presented 
in this report. Results from this period 
have been assessed against control limits 
derived from Shewhart charts and also 
compared to SEPP water quality 
objectives.  

 
 



 

 

TABLE 1  PHYSICO-CHEMICAL PARAMETERS (NVR - no valid result; NDR - no data 
recorded) 

Notes: 
Italicised results indicate result above SEPP objective (see Appendix 1 for details). 
 
In situ samples for temperature and turbidity are recorded across the depth profile, although the 
result presented is for the specific depth noted. All other in situ samples are taken at 0.5 m from 
surface, except Yarra River Newport where bottom samples are also collected or otherwise indicated 
for fluorescence.  
 

1. No Valid Result due to current impact on secchi disc trajectory. 
2. Secchi disc still clearly visible on the bottom. 
3. Refer to Exception Report ER080228 for further details.  
4. Fluorescence measurement at 1 m depth. 
5. Fluorescence measurement at 10 m depth. 

Dissolved  
oxygen Salinity 

Secchi 
disc 

depth 
Temp Turbidity 

Total  
Suspended 

Solids 

 
Fluorescence 
(as chloro-a) Date Sampling site 

 
Depth 
 
 

m mg/L 
% 

saturation g/L m 0C 
 

NTU 
 

mg/L 
 

� g/L 
01/11/07 Patterson River  0.5 7.98 100 36.5 >3.62 16.6 1.19 3.6 0.16 
01/11/07 Central 0.5 8.20 102 36.9 11.0 15.8 0.40 7.4 0.064 
01/11/07 Dromana 0.5 8.07 100 36.5 5.2 16.1 0.51 3.2 0.244 
01/11/07 PoM DMG 0.5 8.35 105 36.9 10.5 15.8 0.46 3.1 0.064 
01/11/07 Middle Ground Shelf 0.5 8.06 100 36.6 7.9 16.8 0.52 3.5 0.194 
01/11/07 Sorrento Bank 0.5 8.09 100 36.3 5.2 15.6 0.70 3.5 0.234 
01/11/07 Popes Eye 0.5 8.12 100 35.9 NVR1 14.8 0.63 2.7 0.214 
09/11/07 Long reef 0.5 8.43 105 35.8 1.2 17.5 4.91 7.8 1.194 
09/11/07 Corio Bay 0.5 7.52 98 37.4 3.7 17.3 1.72 6.0 0.244 
09/11/07 Hobsons Bay 0.5 7.65 100 36.2 3.4 17.6 1.50 6.3 0.084 
12/11/07 Yarra Newport 0.5 8.64 110 35.1 3.7 19.9 1.36 4.3 1.074 
12/11/07 Yarra Newport 11.0 7.78 100 35.8 3.7 17.4 2.06 8.7 0.915 
29/11/07 Middle Ground Shelf 0.5 7.88 102 36.7 8.2 18.6 0.51 2.0 0.114 
29/11/07 Sorrento Bank 0.5 7.86 102 36.4 >3.32 18.9 0.53 1.4 0.064 
29/11/07 Popes Eye 0.5 8.26 105 35.7 10.2 16.9 0.46 1.3 0.114 
29/11/07 Dromana 0.5 7.80 102 37.2 5.0 18.6 0.46 1.0 0.14 
13/12/07 Corio Bay 0.5 8.21 90 37.6 2.4 21.3 NDR3 7.5 NDR3 

13/12/07 Hobsons Bay 0.5 8.19 95 35.7 2.6 22.1 NDR3 9.3 NDR3 
13/12/07 Yarra Newport 0.5 8.81 120 33.5 2.4 22.9 NDR3 8.6 NDR3 
13/12/07 Yarra Newport 7.3 7.61 100 35.5 2.4 22.6 NDR3 10.6 NDR3 

11/01/08 Yarra Newport 0.5 6.93 97 35.7 2.4 23.0 2.04 4.5 1.73 
11/01/08 Yarra Newport 9.0 6.84 97 36.2 2.4 22.7 2.49 4.3 0.60 
22/01/08 Dromana 0.5 7.19 95 36.8 5.1 19.5 0.54 2.7 0.14 
22/01/08 Middle Ground Shelf 0.5 7.14 98 36.7 6.5 20.2 0.70 1.6 0.16 
22/01/08 Sorrento Bank 0.5 7.23 98 36.3 >3.02 19.6 0.29 2.3 0.07 
22/01/08 Popes Eye 0.5 7.26 98 35.7 9.9 19.0 0.77 1.4 0.954 

23/01/08 Central 0.5 7.34 100 37.0 4.8 21.1 1.22 1.5 0.48 
23/01/08 PoM DMG 0.5 7.03 95 37.0 4.4 21.6 0.78 1.6 0.07 
23/01/08 PoM DMG 0.5 7.00 98 37.0 4.4 21.6 0.78 1.9 0.07 
23/01/08 Hobsons Bay 0.5 7.27 100 37.0 2.7 21.4 0.41  2.7 0.274 
23/01/08 Long Reef 0.5 7.06 100 37.5 2.4 22.3 1.07 3.6 0.08 
23/01/08 Corio Bay 0.5 7.59 100 38.3 3.7 21.3 1.44 2.5 0.49 
23/01/08 Patterson River 0.5 7.69 105 37.0 >3.92 22.2 0.89 2.7 0.13 
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TABLE 2 NUTRIENTS AND ALGAL PIGMENTS (NST - no sample taken) 

Date Sampling site Depth 
m 

Chlorophyll-a 
� g/L 

Phaeophytin-a 
� g/L 

Ammonium 
� g/L 

Nitrate 
� g/L 

Nitrite 
� g/L 

Nitrate plus Nitrite 
� g/L 

Total Nitrogen 
� g/L 

Phosphate 
� g/L 

Total Phosphorus 
� g/L 

Silicate 
� g/L 

01/11/07 Patterson River  0.5 0.49 0.13 13.01 1.99 <0.4 1.99 190 79.0 99.2 57 
01/11/07 Central  0.5 0.22 0.18 8.65 0.59 <0.4 0.59 136 49.0 61.4 18 
01/11/07 Dromana  0.5 0.39 0.19 11.08 2.41 <0.4 2.77 123 30.5 45.0 19 
01/11/07 PoM DMG  0.5 0.16 0.08 6.13 0.69 <0.4 0.69 135 44.0 66.8 174 
01/1107 Middle Ground Shelf 0.5 0.28 0.16 8.70 0.59 <0.4 0.59 122 36.9 49.0 14 
01/11/07 Popes Eye  0.5 0.51 0.26 5.32 1.24 <0.4 1.24 94 10.9 24.1 23 
01/11/07 Sorrento Bank 0.5 0.41 0.18 7.69 0.57 <0.4 0.57 104 24.0 33.5 29 
09/11/07 Corio Bay  0.5 0.67 0.11 8.49 0.60 <0.4 0.60 168 61.0 74.7 44 
09/11/07 Long Reef  0.5 5.60 1.07 8.27 136.55 5.82 142.37 420 340.0 342.6 196 
09/11/07 Hobsons Bay  0.5 1.00 0.27 7.56 0.62 <0.4 0.62 166 59.0 87.7 79 
12/11/07 Yarra Newport 0.5 2.29 0.57 7.74 0.93 <0.4 0.93 193 53.0 83.4 134 
29/11/07 Dromana  0.5 0.45 0.14 7.66 0.65 <0.4 0.65 143 53.0 65.4 27 
29/11/07 Middle Ground Shelf 0.5 0.40 0.09 6.98 0.62 <0.4 0.62 134 48.0 65.3 23 
29/11/07 Sorrento Bank  0.5 0.53 0.11 7.27 0.76 <0.4 0.76 118 28.0 47.0 40 
29/11/07 Popes Eye  0.5 0.47 0.28 8.41 3.25 <0.4 3.25 84 5.7 17.7 36 
13/12/07 Corio Bay  0.5 0.98 0.32 1.17 0.81 <0.4 0.81 190 74.0 93.0 100 
13/12/07 Hobsons Bay  0.5 3.20 0.99 1.24 0.64 <0.4 0.64 180 70.0 91.0 94 
13/12/07 Yarra Newport  0.5 6.90 2.49 1.30 0.75 <0.4 0.75 250 63.0 95.0 220 
13/12/07 Yarra Newport  7.3 NST NST 1.38 1.06 <0.4 1.06 210 71.0 95.0 180 
11/01/08 Yarra Newport  0.5 5.15 1.25 5.09 2.67 <0.4 2.67 210 62.5 101.2 160 
11/01/08 Yarra Newport  9.0 NST NST 5.30 2.48 <0.4 2.48 190 65.8 91.8 190 
22/01/08 Dromana  0.5 0.93 0.18 7.12 2.23 <0.4 2.23 135 43.2 61.8 160 
22/01/08 Middle Ground Shelf 0.5 0.71 0.09 1.07 1.10 <0.4 1.10 127 43.5 59.4 180 
22/01/08 Popes Eye  0.5 0.44 0.05 5.24 5.97 <0.4 5.97 90 6.1 11.0 37 
22/01/08 Sorrento Bank 0.5 0.49 0.15 1.60 1.87 <0.4 1.87 100 23.0 30.0 150 
23/01/08 Central  0.5 0.76 0.09 1.50 1.64 <0.4 1.64 136 54.4 70.4 160 
23/01/08 PoM DMG  0.5 0.87 0.02 1.69 1.15 <0.4 1.15 155 57.6 75.8 190 
23/01/08 PoM DMG  0.5 0.87 0.18 2.46 1.11 <0.4 1.11 140 57.9 75.0 190 
23/01/08 Hobsons Bay  0.5 1.03 0.18 2.18 1.35 <0.4 1.35 158 61.5 83.1 170 
23/01/08 Long Reef  0.5 0.96 0.11 2.84 2.03 <0.4 2.03 173 67.2 88.1 170 
23/01/08 Corio Bay  0.5 0.96 0.24 1.51 2.39 <0.4 2.39 195 75.1 101.5 87 
23/01/08 Patterson River  0.5 0.57 0.14 1.79 1.72 <0.4 1.72 189 53.7 71.7 110 
Notes:  Bold results indicate levels above control limit (see Appendix 1 for details). 



 

 

 

TABLE 3 METALS, METALLOIDS AND ORGANOMETALLICS (NST - no sample taken) 
Date Sampling site Depth 

m 
Arsenic 

� g/L 
Tri-butyl tin 
� g/Lx10-3 

Cadmium 
� g/L 

Chromium 
� g/L 

Copper 
� g/L 

Mercury 
� g/L 

Nickel 
� g/L 

Lead 
� g/L 

Zinc 
� g/L 

01/11/07 Patterson River  0.5 2.2 NST1 <0.2 <0.5 <1 <0.1 <0.5 <0.2 <5 
01/11/07 Central  0.5 2.6 NST1 <0.2 <0.5 <1 <0.1 1.5 <0.2 <5 
01/11/07 Dromana  0.5 2.8 NST1 <0.2 <0.5 5 <0.1 1.2 0.5 17 
01/11/07 Sorrento Bank  0.5 2.2 NST1 <0.2 <0.5 <1 <0.1 <0.5 <0.2 <5 
01/11/07 Middle Ground Shelf 0.5 2.4 NST1 <0.2 <0.5 <1 <0.1 0.6 <0.2 <5 
01/11/07 Popes Eye  0.5 2.1 NST1 <0.2 <0.5 <1 <0.1 <0.5 <0.2 <5 
01/11/07 PoM DMG  0.5 2.8 NST1 <0.2 <0.5 4 <0.1 0.8 <0.2 <5 
09/11/07 Long Reef  0.5 3.1 NST1 <0.2 <0.5 1 <0.1 1.4 <0.2 <5 
09/11/07 Corio Bay  0.5 2.7 NST1 <0.2 <0.5 1 <0.1 1.5 0.4 <5 
09/11/07 Hobsons Bay  0.5 2.8 <2 <0.2 <0.5 <1 <0.1 0.7 <0.2 <5 
12/11/07 Yarra Newport  0.5 2.8 <2 <0.2 <0.5 1 <0.1 0.8 0.3 9 
29/11/07 Dromana  0.5 2.6 NST1 <0.2 <0.5 <1 <0.1 <0.5 <0.2 <5 
29/11/07 Middle Ground Shelf 0.5 2.5 NST1 <0.2 <0.5 <1 <0.1 0.6 <0.2 <5 
29/11/07 Sorrento Bank  0.5 2.4 NST1 <0.2 <0.5 <1 <0.1 0.6 <0.2 <5 
29/11/07 Popes Eye  0.5 2.0 NST1 <0.2 <0.5 <1 <0.1 <0.5 <0.2 <5 
13/12/07 Corio Bay  0.5 3.3 NST1 <0.2 <0.5 <1 <0.1 1.7 <0.2 <5 
13/12/07 Hobsons Bay  0.5 2.8 <2 <0.2 <0.5 2 <0.1 2.2 <0.2 9 
13/12/07 Yarra Newport  0.5 2.4 <2 <0.2 <0.5 3 <0.1 2.4 <0.2 9 
13/12/07 Yarra Newport  7.3 2.8 NST1 <0.2 1.8 2 <0.1 1.3 <0.2 8 
11/01/08 Yarra Newport  0.5 3.1 <2 <0.2 <0.5 2 <0.1 1.2 1.2 6 
11/01/08 Yarra Newport  8.5 3.7 NST1 <0.2 1.3 3 <0.1 1.4 1.6 <5 
22/01/08 Dromana  0.5 2.7 NST1 <0.2 <0.5 <1 <0.1 0.6 <0.2 7 
22/01/08 Middle Ground Shelf 0.5 3.1 NST1 <0.2 <0.5 <1 <0.1 1.1 <0.2 <5 
22/01/08 Sorrento Bank  0.5 2.8 NST1 0.2 <0.5 <1 <0.1 2.8 0.7 <5 
22/01/08 Popes Eye  0.5 2.5 NST1 <0.2 <0.5 <1 <0.1 <0.5 <0.2 6 
23/01/08 Central  0.5 3.1 NST1 <0.2 1.0 <1 <0.1 0.8 <0.2 <5 
23/01/08 PoM DMG 2, 3    0.5 3.0 NST1 <0.2 <0.5 <1 <0.1 0.8 <0.2 <5 
23/01/08 PoM DMG (duplicate)3 0.5 3.1 NST1 <0.2 <0.5 <1 <0.1 1.5 <0.2 7 
23/01/08 
 

Hobsons Bay (total) 
                 (dissolved) 

0.5 
 

3.4 
3.3 

<2 
 

<0.2 
<0.2 

<0.5 
<0.5 

<1 
<1 

<0.1 
<0.1 

1.9 
0.6 

0.2 
<0.2 

<5 
<5 

23/01/08 Long Reef  0.5 3.1 NST1 <0.2 4.5 <1 <0.1 1.1 <0.2 6 
23/01/08 
 

Corio Bay (total) 
                 (dissolved) 

0.5 
 

4.1 
3.2 

NST1 
 

<0.2 
<0.2 

25.1 
<0.5 

1 
<1 

<0.1 
<0.1 

1.3 
1.0 

0.2 
<0.2 

10 
<5 

23/01/08 Patterson River 0.5 2.8 NST1 <0.2 5.7 <1 <0.1 0.7 <0.2 <5 
Notes:   Bold results indicate levels above control limit, italicised results indicate result above SEPP objective (see Appendix 1 for details). 

1. TBT is only sampled from sites in the lower Yarra River and Hobsons Bay. 
2. An earlier version of this report (published on 28/3/08 at www.oem.vic.gov.au) contained incorrect data for sample 23/01/08 PoM DMG (a).   
3. Sample descriptions “PoM DMG (a)” and “PoM DMG (b)” changed to “PoM DMG” and “PoM DMG (duplicate)” respectively from version described in “2” above.
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APPENDIX 1 

DERIVATION OF CONTROL LIMITS AND GUIDANCE VALUES  

 
To define changes outside expected natural 
variability (‘control limit’), control charts have been 
generated for all parameters where extensive 
bodies of locally relevant water quality data exists. 
The data used in developing control charts is 
validated data from 1990 onwards. For other 
parameters where sufficient background data is 
not available, comparison is made to water quality 
objectives in State environment protection policies 
(SEPP) Schedules F6 (Waters of Port Phillip Bay) 
and F7 (Waters of the Yarra Catchment), or where 
no specific objective is listed in SEPP, the 
Australian and New Zealand Water Quality 
Guidelines for Fresh and Marine Waters (2001) 
are identified. The derivation of the control limits 
and comparison values is set out in more detail in 
the Water Quality detailed design document 
CDP_ENV_MD_023 (available on the Channel 
Deepening Project website 
www.channelproject.com). 
 

Specifically, two control charting techniques have 
been developed and employed in the analysis of 
water quality results:  
 

·  An exponentially Weighted Moving 
Average (EWMA) control chart is used for 
longer-term changes in baseline results, 
and 

 
·  A Shewhart control chart is used to 

compare short-term events. 
 
As detailed in Exception Report ER080229, 
EWMA control charts were not available for 
comparison of results during this reporting period. 
Therefore, all defined control limits noted in Table 
4, are derived from Shewhart control charts. 
Where relevant, SEPP water quality objectives 
are also identified as comparison values.  

 



 

 

 

APPENDIX 1 (CONT’D) 

 

TABLE 4 WATER QUALITY CONTROL LIMITS AND COMPARISION VALUES  
Site 

Parameter 
 

Units 
Yarra R @ 
Newport 

Hobsons 
Bay 

 Central Bay PoM DMG Corio Bay  Long 
Reef 

Patterson 
River 

Dromana Middle Ground 
Shelf 

Sorrento 
Bank 

Popes 
Eye 

Total Suspended Solids � g/Lx103 - - - - - - - - - - - 
Salinity g/L - - - - - - - - - - - 

Temperature oC - - - - - - - - - - - 
PAR m-1 - - - - - - - - - - - 

Dissolved Oxygen % sat. >60 >90 >90 >90 >90 >90 >90 >90 >90 >90 >90 
Secchi disc depth m  - >2 >4 >4 >4 >4 >4 >4 >4 >4 >4 

Ammonium � g/L 88.78 50.61 21.50 7.81 25.37 999.28 30.57 11.03 10.66 11.54 14.74 
Nitrate - Nitrite � g/L 182.90 257.50 7.43 28.33 5.00 512.03 366.52 5.71 2.71 9.50 42.71 
Total Nitrogen � g/L 383.31 382.82 206.91 217.07 275.74 1035.88 367.57 222.84 185.93 168.74 209.84 

Phosphate � g/L 107.54 129.08 112.50 76.61 127.68 445.31 87.58 75.42 65.33 48.44 148.04 
Total Phosphorus � g/L 138.91 135.51 106.48 107.98 140.27 536.16 111.81 89.64 96.82 63.2 471.38 

Chlorophyll-a � g/L - - - - - - - - - - - 
Phaeophytin-a � g/L - - - - - - - - - - - 

Arsenic � g/L 4.75 4.43 4.66 4.73 5.57 4.56 3.56 3.58 3.00 3.00 3.00 
Cadmium � g/L 0.2 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Chromium � g/L 0.58 1.17 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 

Copper � g/L 3.08 1.70 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 
Lead � g/L 2.79 0.95 2.20 2.20 2.20 2.20 2.20 2.20 2.20 2.20 2.20 

Mercury � g/L 0.10 0.13 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
Nickel � g/L 4.29 2.28 1.95 2.82 1.90 2.17 1.06 1.14 7.00 7.00 7.00 
Zinc � g/L 12.77 9.13 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 

Tri-Butyl Tin � g/Lx10-3 0.02 0.01 0.40 0.02 0.40 0.40 0.40 0.40 0.40 0.40 0.40 
Notes: The italicised values identify those parameters that no control chart values are available and subsequently may be compared against water quality objectives 
within SEPP Waters of Victoria, Schedule F6 (Waters of Port Phillip Bay), or ANZECC 2001. 
 
 


