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1. Summary   

 
In January 2011, the EPA made changes to the licence to fit their new streamlined licence 
and annual performance reporting over the financial year and in July 2013, EPA further 
streamlined our licence. There were no changes to the licence discharge to air limits.  
However the change from calendar year to financial year means this report is the fourth 
report to cover a financial year ie 1st July 2013 to 30th June 2014.  
 
This year the site performed well with no severity 3 incidents, no environmental incidents, 
no lost time injuries and no offsite incidents or community complaints. 
Work on upgrading the west side facilities is nearly complete with bund wall upgrades and 
installing bund liner at Plant B finally commenced. The east side land was handed back to 
Port of Melbourne Corporation in January 2006. 
 
As a result of continued efforts being made since 2002 to reduce volatile organic 
compound emissions, 2013-14 again saw no air emission non-compliances. 
 
In summary, overall the GHG is consistent with the last few years with a small 2% 
increase over last year. With no major energy efficiency projects and the site being at full 
capacity the last few years’ results are now very consistent. Of the total figure electricity 
usage was 55% and gas usage was 43%.   
 
The third Environmental Improvement Plan (EIP) was completed at the end of 2012 
followed by a 4th EIP from 2013 to 2016.  Of the previous EIP’s 16 of the 20 improvements 
were completed. The status of the new EIP is 17 actions out of 25 have been completed.  
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2. COMMUNITY COMPLAINTS  

 
There were no community complaints during 2013/14.  Historically community complaints 
have been associated with odours.  A graph of community (odours) complaints is detailed 
below. 
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Number of Community (Odour) complaints over last ten years

 
 
Note:   These complaints represent those that could be verified as emanating from, or 

caused by, Terminals 
 

 

The major influences in reducing the historical (pre 2002) high number of odour 
complaints have been the improved methodologies in treating acrylate chemicals.  The 
initial controls were purpose built caustic scrubber; two stage treatment of joining existing 
activated carbon VEC with existing caustic scrubbers;  closing in odorous VEC building 
with extraction and general environmental awareness. The final solutions include 
completely enclosed bottom loading facilities using dry break couplings and, since 
December 2002, combustor treatment of vapour emissions at > 99.6 % effectiveness. 
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3.  AUDIT PROGRAM 

The audit program for West Melbourne consists of: 
1. Annual internal environmental audit 
2. Biennial external audit by an EPA accredited auditor 
3. Lloyds ISO 14001 accreditation audits 

 

3.1 Internal Audit 
An internal EMS audit is carried out annually in accordance with Terminal’s audit program. In 
2013/14 this was carried out on 9th July 2013. 
 
This audit found the EMS systems have reached a mature level and is being well managed. 
The findings were generally of an administrative in nature.  
 
The two recommendations were: 

• Ensure all EPA correspondence in file. Latest EPA letter and report on licence 
compliance was not in EPA correspondence file. 

• EPA waste dockets folder did not contain matching copies from the waste destinator 
with original generated dockets. Twenty examples were sighted of which are dated 
2012. Follow up dockets destinator retrieval or explanation from EPA if there is any 
reported change in system. 
 

The first item is completed and the second is no longer the case. 

3.2 External Audit – EPA accredited Auditor 
For the West Melbourne site an external audit was carried out by Frank Fleer of Golders 
Associates in December 2012 and May 2013.  Prior audit was conducted in 2010. 
 
The report concluded that in general management procedures associated with waste 
generation, process discharges to surface waters and process emissions to air were 
appropriate with relatively minor amendments. 
 
Key items identified were: 

• Frequency of monitoring combustor inlet and outlet inadvertently had been removed 
from manual 

• LDAR recording did not always include value  
• Air sparge compressor had been off-line for significant periods (service personnel had 

not reset correctly) 
• Wharf hose flanges were over the water 
• Chemical bunding and containment 
• Storage of EPAV correspondence 

All items have been actioned.   
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3.3 Lloyds EMS Audit 
An audit was completed in December 2013 and a re-certification audit completed in 
September 2014.   No non-conformances were identified however several opportunities for 
improvement were raised: 

• Update EMS manual Section 6 – frequency of compliance evaluation has changed. 
• Include record of external parties on the Alarm Muster Records i.e. surveyors, truck 

drivers, plant contractors i.e. that they were captured at least as a category (could use 
same form) 

• Update the 'by when' dates in the Mod Form Incomplete Actions report where actions 
are deferred after discussion / justification. 

• There have been lapses in completion of the maintenance schedule in the early part of 
2014 - identified in an internal audit and corrective actions underway. The 
Maintenance Superintendent position was vacant for a few months in early 2014 and 
as with previous occasions when this occurred there has been an interim lapse ' 
indication that the underlying system is too person dependent rather than system 
based i.e. the current system of the wall planner does not cope well when key person 
is not there. 

• Consider re-invigorating the repair schedule / tracking sheet for ensuring all items from 
the 10-year inspections are either completed or classed as not required. It was not 
easy to check whether all items had been completed (note that internal works are 
usually done at time of inspection). 

• Isolated lapse of not completing the risk assessment to extend the 10 year inspection 
period ((Tank 322 - inspection done March 2014 /due Dec. 2013).  

 

All recommendations are being implemented. 
The third round of MHF licensing resulted in a new 5 year MHF licence from 
December 2012 with no conditions. Worksafe have visited the site on several 
occasions over the last 12 months including an extensive thorough three day 
Worksafe inspection as part of the MHF assessment process. There was one 
WorkSafe Improvement Notice issued in 2013-2014 (Carcinogens register needed 
updating). 

.  
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4. MAJOR CHANGES TO SITE    

The upgrade program from the last few years was basically completed in 2013-14 with all 
new infrastructure in place and tank upgrades complete. 
The only upgrade item which was commenced in 2014 was upgrading the bunds and 
installing the clay liner in Plant B bunds. This will be completed by end of 2015. The 
project was held up due to discussions with MFB on how best to handle a bund fire 
scenario. The agreed upgrade to the fire system to combat a bund fire remotely will be 
also done at the same time as the bund upgrades. This is an extra outside of the original 
lease upgrades.  
 
Some of the major achievements include: 
 
Ø All chemical tanks are now connected to sealed truck loading. 
Ø Automatic shutdown of dilute systems after ten minutes when not being used. 
Ø All tanks have new fill lines. 

Ø Individual High Level Tank alarms connected to radios. 
Ø All flammable tanks are connected through hard piped exchanger areas. 
Ø Burning of waste now includes aqueous combustible waste stream. 

Ø East side assessment review completed and EPA agrees with auditor to cease 
monitoring. 
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5.  SAFETY AND ENVIRONMENTAL PERFORMANCE 

5.1 SAFETY INCIDENTS 

At Melbourne in 2013-14 there were no lost time injuries and 3 work injuries (operator 
struck in eye by rubber ball, strained back and pinched finger). 
 
There was 1 WorkSafe Improvement Notice issued this year (Carcinogens register 
needed updating). 
 
There was 1 Reportable Site Incident for the period (truck driver had heart attack while 
leaving weighbridge).  
 
There were no Prohibition/Penalty Infringement Notice/Prosecutions for the period. 
There were no Major Hazard incidents for the period. 
 
There were 31 internal incident reports raised during 2013-14 which were broken up into 
the following categories: 
 
 

Type: Injury 10% 

Dangerous/Unusual/Near 
Misses 58% 

Environmental 19% 

Critical Control Measures  3% 

Customer/Complaints 3% 

Quality System 7% 

Other 0% 

 
There were no severity 3 incidents in 2013-2014.  
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5.2 ENVIRONMENTAL INCIDENTS 

 
Historical trend of environmental incidents is detailed below. These are defined as spills 
greater than 200 ltrs, EPA reportable incidents (ie cause or likely to cause an offsite 
discharge or odour), licence breaches and EPA infringement actions.  But these incidents 
do not include odour complaints as reported previously, historical 51g/min licence 
condition before 2003 as these regularly occurred until the thermal oxidiser (combustor) 
vapour emission control system was commissioned in November 2002 for benzene 
treatment. 

 
In 2013-14; there were no environmental incidents. 
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There has been a significant improvement to the seven incidents in 2005 that related to 
waste water discharge criteria. 
 
Loss of Containment 
 
During 2013-14 the following spills were identified: 
 

Spill Size Number 
 >200 litres 0 
 20-200 litres 0 
<20 litres 5 

 
There was no significant loss of containment events in 2013/14 period (i.e. a loss of 
containment involving more than 200 litres) 
The loss of containment trend for the site is shown below of the last 5 years (Note:  This is 
a calendar year trend whereas the numbers above are for the EPA reporting period). 
 
None of these spills resulted in contamination of stormwater or groundwater as all were in 
the sealed areas of the site. 
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Note:  Trends are done on annual statistics. 
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6. EPA WASTE DISCHARGES 

6.1 AIR EMISSIONS 

Tabulated below shows a comparison of the estimated air emissions from the various 
discharge points with the emission limits specified in revised 2013 EPA licence, Table 1, 
Emission Limits for Discharge to Air. These limits are the same as the revised 2011 and 
2009 table. All emissions in 2013-14 are below the licence mass emission limits.  
 
The air monitoring program was complied with as detailed in the Environmental 
Management Manual. The analysing of air emission discharge points during 2012-13 found 
no non compliances over 12 tests over ten sampling events.  All results were below the 
level of analytical sensitivity except very low CO/NOx results. 
 
These emission estimates are based on US Tanks 4.0 or API 42 software calculations as a 
function of storage tank dimensions, chemical physical properties, and tank container filling 
quantities, duration in the tank and emission treatment effectiveness. 
 
For 2005 and onwards; VOC is defined as per Victorian EPA definition of all hydrocarbons 
with a vapour pressure greater than 0.01kPa whereas previously the NPI definition of 
hydrocarbons with a vapour pressure greater than 0.272kPa had been used. 

 
 

Waste EPA Emission Limits 
(2009) 

Estimated Emissions  
(Kgpa) 

 
 
 

Total Mass 
Rate 

(g/min) 

Total 
Annual 

Mass Rate 
(Kg/ 

annum) 

2004 2005 2006 2007 2008 2009 2010- 
2011 

2011-
2012 

 
2012-
2013 

 
2013-
2014 

Benzen
e 36 450 138 16 4 10 9 8 9.3 8.9 10.3 8.6 

Butyl 
Acrylate 11 65 21 3 4 4 4 4 4 

2.9 3.3 3.4 

Methyl 
Methac
rylate 

11 200 65 11 10 11 11 11 11 
10.5 11.7 12.6 

Phenol 0.3 6 4.2 2.4 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.6 

Toluene  
Di-
isocyan
ate 

0.015 0.3 0.1## 0.1 0.1 0.1 0.1 0.1 0.1 

0.1 0 0 

Non-
Speciat
ed VOC 

370 8,400 
2790 

## 
1211 1101 1510 949 704 662 

932 1059 914 

Carbon 
monoxi
de* 

40 1,100  510 400 370 470 431 502 
 

572 

499 362 

Total 
nitroge
n 
oxides* 

240 3,500  1150 910 850 1070 976 2744** 

 
3125** 

 

 
2726** 

 
2564** 

Total 
sulphur 
oxides* 

70 1,000  3 3 3 3 3 9 
 

9.8 
 

8.5 
 

16 

 

Notes:    
* In 2011, this data was based on the combustion products from the combustor VECs and the boilers based on 

NPI emission factors for tangentially fired boiler and wall fired boiler factors respectively; plus 90% of gas 
consumed by the combustor and an allowance of additional 3% fuel to combustor  being VOC equivalent.  
The VOC fuel is about 5% of the natural gas mass usage and 3% of the combustion value of natural gas usage.  
Thus NPI emission factors seem appropriate. 

## The 2003/04 financial year estimated emission was used for 2004 calendar year 
 

** NOx estimation increased substantially in 2010 and onwards due to a higher factor being used.  The 
reasoning is based on previously used wall fired boilers from NPI website for all site gas usage.  
However combustors have not been attributed a special factor and it is considered by the 
environmental auditor that using a tangentially fired boiler factor from NPI web site will be more 
accurate for the combustor used gas due to the much higher combustor temperature.  
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Emissions to throughput ratio table 
 

Year Total emissions 
(kg) 

Throughput  
(cubic metres) 

Ratio 
(w/w%) 

2009 727 113,723 0.000752 

2010-2011 687 121,791 0.000664 

2011-2012 953 138,391 0.000812 

2012-2013 1084 154,279 0.0007026 

2013-2014 939 144,150 0.00065 

 
These ratios are very low and compare very favourably with the UK Department of 
Environment, Food and Rural Affairs – Process Guidance Note 1/13; which provides a 
target reference value of 0.01% w/w of annual emissions per throughput for petrol loading 
and storage plus a target reference value of 0.005% of throughput for annual petrol losses 
while loading and unloading tankers. The variations relate mainly to the mix and 
throughputs of non-hazardous chemicals.  Despite their low volatility; these dominate the 
emission levels by a factor of more than 30 over the hazardous, volatile chemicals.  The 
hazardous, flammable and volatile chemicals are treated by the combustor resulting in a 
250 fold decrease in these emissions which are predominantly the usual highest emitters 
even after treatment up to 90% effectiveness. 

 
At 0.00065% the West Melbourne facility complies with this best practice objective. 
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6.2 Stormwater Monitoring Results   

No bund water was discharged to the Maribyrnong River that did not meet the discharge 
criteria specified in the Environmental Management Manual and tabulated below.    
There were exceedances of the criteria however non-conforming material was transferred 
to waste tank T23 and disposed of accordingly. 
Notably there was repeat high pH in the Tank 46 bund where there had been a caustic 
spill. 

 
Performance Indicator Unit Limit/s 

Biochemical Oxygen Demand 40 (mg/l) Maximum 
Suspended Solids 60 (mg/l) Maximum 
Toxicity as determined by microtox 100 Minimum 
pH  6-9 
Total Organic Carbon  40 (mg/l) Maximum 
Dissolved Oxygen  5 (mg/l) Minimum 
Flow rate 200 kilo litres/day Maximum 
Temperature Ambient 

 
The results of outfall testing in 2013/14 were compliant with the following exceptions: 

• Microtox test returned 42 for Plant B and 38 for Plant C.  This was determined to be a 
testing error on the basis that: 

o No loss of containment incidents were recorded on that day or immediately 
prior. 

o The probability that both sites would return an unacceptable result on the same 
day is improbable especially given no identified spills at either site 

o The other results (BOD, TOC, DO, pH) do not support this test result 
• High suspended solids during a rain event. 

o This was during a bund release from an earthen bund during a rain event and 
not related to waste.  

o Flow was stopped however to ensure settling of solids. 
 

The results of the past 5 years are provided in the following tables. Only on one other 
occasion was the discharge non-compliant with Terminal’s target values.  This non-
compliance was only marginal and again related to Microtox testing and again this result was 
inconsistent with the other test results. 
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PLANT B WATER DISCHARGE (DP 313) 

Year Date B.O.D SS 
(mg/l) 

pH DO TOC 
(mg/l) 

Toxicity 
 (%) 

2009 8-Jul-09 <10 16 7.7 8.5 8.8 >100 

 9-Oct-09 <10 20 8.2 8.1 18 NMT 

 23-Dec-09 <10 7 7.3 8.2 8 94 

2010 15-Mar-10 <10 18 6.3 - <5 NMT 

 18-May-10 11 43 7.6 8.0 11 NMT 
 22-Jul-10 15 19 7.5 7.2 29 >100 
 8-Oct-10 10 58 8.3 6.5 21 NMT 
 15-Nov-10 8 18 7.8 6.8 21 NMT 
2011 8-Feb-11 6 8 8.4 8.4 21 >100 
 20-May-11 21 21 8.1 8.5 34 >100 
 16 Aug 11 9.1 15 7.4 2.9 13 >100 
 9 Nov 11 13 28 7.6 5.1 19 >100 
2012 24-Sep-12 <5 4.8 7.5 10 <5 >100 
2013 9-Aug-13 <5 55 8.4 11 8.3 42 
 13-Nov-13 28 130 7.8 8.2 24 NMT 
2014 6-Mar-14 <5 4.4 7.5 8.7 <5 >100 
 29-May-14 6.1 23 7.9 6.2 18 NMT 
 Target 40 <60 6-9 >5 40 >100 

 
 

PLANT C WATER DISCHARGE (DP 799) 
Year Date B.O.D SS 

(mg/l) 
pH DO TOC 

(mg/l) 
Toxicity 

 (%) 
2009 8-Jul-09 <10 23 7.4 8.8 7.6 NMT 

 9-Oct-09 <10 9 7.9 8.0 7.7 NMT 

 24-Nov-09 <10 20 7.8 7.8 14 NMT 

2010 15-Mar-10 <10 10 6.2 - <5 >100 
 18-May-10 <10 11 7.6 11 9.1 >100 
 22-Jul-10 <5 <1 8.0 7.2 <5 NMT 
 8-Oct-10 9 8 8.0 5.6 <5 NMT 
 16-Nov-10 <4 2 8.6 7.9 8.4 NMT 
2011 8-Feb-11 <5 28 8.6 8.6 6.2 NMT 
 4-May-11 < 5 3 7.5 6.0 < 5 >100 
 16-Aug-11 <5 8 7.8 5.1 6.3 NMT 
 9-Nov-11 <5 24 7.9 5.5 24 NMT 
2012 8-Feb-12 7 25 7.8 5.4 11 NMT 
2013 9-Aug-13 <5 38 7.8 11 8.5 38 

 13-Nov-13 <5 13 7.7 7.3 12 NMT 
2014 6-Mar-14 <5 6.3 7.4 8.9 <5 >100 
 29-May-14 <5 3.9 7.8 6.3 9.7 NMT 
 Target 40 <60 6-9 >5 40 >100 
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7. WASTE MANAGEMENT PERFORMANCE  

This section is mainly for historical information with the combustor system reaching full 
commissioning in 2008 and demonstrating a mature high performance level over the last 
three years. The Environmental Management System reviews existing and develops new 
targets and objectives on an annual basis.  This is also called the Waste Management 
Plan.   
 
Treatment systems effectiveness are generally conservative and include: 

• Vapour return at 100%. 

• Combustor at 99.6% but initially (2002-03) combustor efficiency factor of 99.96% 
was used on actual design performance effectiveness.  The assumption of 99.6% 
has been verified by previous results and confirmed by results in 2005, 2006, 2007 
& 2008. The effectiveness could be higher but the accuracy is limited by the 
measuring sensitivity of the outlet results. 

• Activated carbon bed at 90% after July 2001 and 85% previously due to workload 
and performance.  Previous Annual Performance Reports verify treatment 
efficiency of greater than 90% except for low load conditions when accuracy is 
limited by the measuring sensitivity of the outlet results. 

• Caustic scrubbers for acrylates range from 85% to 90% while two in series or 
scrubber with activated carbon VEC scored 98.5% but since December 2002, 
acrylates generally treated by the combustor 

• Phenol scrubber at 95% and at 99.6% from July 2005 when new phenol tank (44) 
was commissioned and emissions treated by combustor. 

• PO scrubber 99%.  This assumption has been verified by analysing results. 

• TDI ammonia scrubber plus activated carbon treatment at 99%. 

 
Efforts to reduce VOC emissions have been focused on reducing emissions of class 3 
indicators, benzene and acrylonitrile, as well as odour generators, acrylates, as priority 
and then general volatile hydrocarbons. Overall, the combustor vapour emission 
treatment system has been the major factor in dramatically reducing the VOC emissions. 
From April 2008; the combustor handles all emissions from storage and loading 
operations for volatile chemicals.  
 
The overall trend of reductions in VOC emissions are demonstrated in the table in section 
6.1 over the last ten years.  The historical and specific reasons are: 

• Combustor started treating benzene and crude benzene emissions from November 
2002. 

• Combustor started treating acrylate storage tank emissions from December 2002 at 
Plant B. 

• Combustor started treating acrylonitrile storage tank emissions from June 
2003. 

• Combustor started treating acrylate road tanker loading emissions from 
December 2004. 

• Acrylonitrile storage tank was decommissioned in June 2004. 

• During 2005, the east side storage tanks were decommissioned.  This 
included all PO storage tanks being decommissioned by April 2005. 
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• Benzene and crude benzene were no longer stored nor handled from April 
2005. However a new product of pygas (mainly benzene) has been stored 
from early 2006 in two semi pressurised tanks and one atmospheric tank. The 
semi pressurised tanks have further reduced the benzene emissions due to 
their higher pressure (less need to vent for Pygas vapour pressure) coupled 
with vapour balancing to road tanker unloading operations. 

• Storage tanks at both Plants B and C have steadily been switched to the 
combustor with only seven tanks at Plant B west side remaining in 2005 on 
the activated carbon bed system. In 2006, remaining seven relevant tanks 
have been switched to the combustor.  

• From April 2008; Plant B road tanker loading operations have been switched 
from carbon bed system to the combustor vapour treatment system. The 
carbon bed system is now only used as emergency backup for vapour 
emission treatment. 

• Year 2009 is the first full calendar year with the combustor being fully 
commissioned. The continual waste reduction improvements over the several 
stages and years are well demonstrated by the above total emission graphs 
and now have reached the maximum achievement of the combustor. 

Because of the significant number of odour complaints in 2001 from acrylate operations, 
several strategies were implemented to reduce odour (acrylate) emissions and complaints 
from handling 10-20 acrylate storage tanks located at different parts of the site.  These 
treatment improvements included:- 

• Two stage treatment process using available caustic scrubbers with activated 
carbon VECs. 

• Installing a new purpose built caustic scrubber for acrylate treatment. 

• Consolidating acrylates into one area to make use of best available caustic 
scrubbers then later combustor treatment in stages starting from December 
2002. 

• Exiting the highly odorous ethyl acrylate business in late 2001. 

 
In 2011-2012; the specific licence chemical emissions have generally decreased and are 
less than all four previous years as well as being orders of magnitude less than emission 
rates from ten years ago before the combustor was fully commissioned. The 2011-2012 
decrease is essentially due to throughputs of the chemicals. The non speciated VOC 
emissions during 2011-2012 and 2012-13 have increased to levels from four years ago. 
This relates to increased throughput of chemicals that are not hazardous and as such are 
not treated by the combustor. The dominating example is canola oil where the throughput 
has more than doubled and emissions have increased from 242 Kg to 568 and 666 Kg 
and this difference is more than the emission difference between the two years. In 
addition; the Victorian emissions are higher as they represent more chemicals due to the 
Victorian definition of VOCs being more encompassing than other states ie Victorian VOC 
is defined by a chemical with a vapour pressure greater than 0.01 kPa while NPI definition 
is vapour pressure greater than 0.272 kPa; a substantial difference. 
 

7.1 Liquid Waste   

A total of 674 tonnes of prescribed liquid waste was generated for 2013-14 consisting of: 
• Slopping of product – ship unloading 
• Line cleaning 
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• Cleaning of tanks 
Of that waste 592 tonnes was treated by the combustor and 82 tonnes sent off site to a 
prescribed waste treatment facility. 
 
Liquid Waste 

 2009 
-10 

2010 
-11 

2011 
-12 

2012 
-13 

2013 
-14 

Tank & line washings 
(non flammable) 

574 437 397 597 72 

Phenol wastes 10.2 48 9.5 4.7 10 

VECS waste (Material 
sent to combustor) 

3001 3001 3001 3001 5922 

Total 884 785 707 902 674 

Notes: 
1. Estimate based on flammable aqueous waste treated by the combustor at 4 lpm x 60 

mins x 5 hours average per day x 250 working days per year. 
2. In August 2013 record keeping for waste generated and managed internally 

commenced.  An estimate was made for July 2013 to provide an annualised quantity. 
 
  Prescribed Waste Generation 

 
 

The level of waste depends on the throughput (no. of ships arriving), types of product being 
stored at the time and the sequence in which ships arrive as well as the number of tanks that 
are cleaned as part of the Asset Integrity Program. 
As can be seen from the trend in Error! Reference source not found. the level of waste 
generated in 2013/14 is consistent with previous years reflecting the maturity of waste 
management at West Melbourne. 
 

7.2 SOLID WASTE 

The total waste transported off site in 2013-14 was 9.8 tonnes. This appears to be a 
relative minimum waste level. The breakdown of this waste into components with 
comparison to previous years is tabulated below. 

 
Prescribed Solid Waste 
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 2009 2010-11 2011-12 2012-13 2013-14 

Foam pigs, rags  (N 250) 4.4 4.9 4.8 4.8 4.4 

Sand blasting grit (T160)     5.4 

Activated carbon (N210)  0.4    

Drums (N100)      

TOTAL 4.4 5.3 4.8 4.8 9.8 

 
8. ENERGY EFFICIENCY AND GREEN HOUSE GASES  

Greenhouse gas emissions are graphed below in equivalent tonnes of CO2
 emissions. These 

greenhouse gases are associated with gas and electricity use on –site. 
 
GHG Emissions (tonnes CO2 Equivalent) 

 
 

Greenhouse gas emissions are generated primarily from: 
• Combustor treatment units (2) 
• Natural gas boiler/hot water heater (2) 
• Electricity for pumps / fans /utilities and diesel for firewater pumps and vehicles. 

 
The facility is mature with limited potential for growth and avenues for energy reduction have largely 
been exhausted by previous energy audits and energy reduction projects. This is reflected in the 
steady greenhouse gas emissions over the last 6 years. 
Energy usage analysis is complicated by the conflicting influences including  tank utilisation, 
throughput, type of chemicals (i.e those requiring heating) and energy improvement projects. 
Changes affecting greenhouse emissions within this timeframe are: 

Year Activity Influencing Greenhouse emissions 

2007 Treatment of liquid waste in the combustor started in late 2007.  While 
this increased GHG emissions for the site it is considered a GHG saving 
when considering transport and treatment of the waste offsite. 

2008 In 2008 new bottom loading at plant B commissioned requiring an air 
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Year Activity Influencing Greenhouse emissions 

dilution stream for road tanker loading as an additional feed to the 
combustor.  This results in higher energy (gas) in order to keep the 
combustor above 750°C. This also resulted in additional electricity usage. 

2009 Small VECs fan shut down as no longer required and boiler replaced with a 
modern more efficient hot water heater. 

2012  With combustor fully commissioned, the old activated carbon bed VECs is 
only required for emergency back-up.  This enabled switching the carbon 
beds to a static system. 

 
The contribution of electricity and gas to the greenhouse emissions is presented in the following chart: 

Greenhouse Gas Source Contribution 

 
In the current year natural gas represented 43% of greenhouse emissions and electricity 55%. 

Energy Efficiency 

There is a requirement to assess energy efficiency with more detailed assessments being required 
with increasing energy usage. 
A level two energy audit was undertaken on 21st October 2003 by ERM.  The energy assessment was 
undertaken as part of the Victorian EPA Protocol for Environmental Management (PEM) requirements. 
The recommendations for this audit have been implemented apart from minimising night time duty 
for the combustor while no transfers. This was not done due to safety concerns of restarting the 
combustor on demand. This is again to be reviewed for the 2014/15 period. 
On completion of these recommendations there is minimal opportunity for further energy reduction. 
Other opportunities such as use of solar power have been investigated but there insufficient economic 
justification for these projects to proceed. 
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9.  GROUNDWATER MANAGEMENT PLAN  

9.1 WEST SIDE MONITORING RESULTS  

The aim and purpose of the on-going monitoring assessment of the West Side facility is to provide 
information on the potential impact of identified contaminants of concern in the groundwater, derived 
from the use of the Site as a product storage facility. 
The purpose of the groundwater monitoring program is also to observe trends in groundwater quality 
over time to identify whether changes in the monitoring plan are required. 
The current bore network comprises 65 monitoring locations including offsite wells (Port Melbourne Area 
and River foreshore) 
The 2014 monitoring program consisted of: 

• Monthly air sparge monitoring and checking of the two phase separated hydrocarbon (PSH) 
skimmer pumps, including PSH gauging of the surrounding wells to monitor the effectiveness of 
the system 

• Annual gauging of all of the existing monitoring wells in January (up to 65 wells) to assess their 
standing water level, PSH level and aid in establishing groundwater contours and gradient. 

• Off-site gauging and sampling of 7 identified off-site wells in January 
• Bound well gauging and sampling of 23 wells (Plant B and C) in July. 

Field measurements included: 
• conductivity, 
• dissolved oxygen, 
• redox potential; and 
• temperature 

Furthermore laboratory analysis at a NATA accredited laboratory is completed for: 
• Total Petroleum Hydrocarbons (TPH); 
• Volatile Organic Compounds (VOC); 
• Semi Volatile Organic Compounds (SVOC) 
• Total Metals (January sampling only) 
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Results 

Phase Separated Hydrocarbons (PSH) 

During the monthly sparge and PRT checks, observations for PSH in selected wells are taken.  The PSH 
thickness for those wells is presented below for the past 4 years (maximum recorded in an individual 
year). 

 

Plant Well ID 2011 2012 2013 2014 

Plant C W6A 0.009 No PSH No PSH No PSH 

 B9 0.69 0.60 0.4 0.075 

 B9a 0.04 0.03   

 PRT04  0.004 No PSH 0.05 

 PRT05 0.3 0.005 0.005 0.05 

 W1a 0.198 0.125 No PSH No PSH 

 C1  0.005 No PSH No PSH 

 BH02  No PSH No PSH 0.005 

 MB3  0.01 No PSH No PSH 

 PRT06 0.003 No PSH No PSH No PSH 

 PRT 03  0.001 No PSH  

Plant B MWB2  No PSH No PSH No PSH 

 MWB3  No PSH No PSH No PSH 

 MWB4  No PSH No PSH No PSH 

 MWB10  No PSH No PSH No PSH 

 MWB11  No PSH No PSH No PSH 

 MWB12  No PSH No PSH No PSH 

 

VOCs including BTEX 

All of the groundwater samples in the 2014 monitoring event identified BTEX concentrations below the 
adopted assessment criteria. 
All BTEX compounds were reported below the Limits of Reporting (LOR), with the exception of wells W13, 
W5A and MWB for Benzene. 
The majority of VOCs were reported below the. VOC results were either reported below the laboratory 
LOR or below the assessment criteria.  
Concentrations of FOCs generally appear to be stable or decreasing over time. 

Semi volatile Organic Compounds (SVOC) 

All samples reported concentrations of SVOC below the laboratory LOR with the exception of well MB3 
which reported concentrations of Bis (2-ethylhexyl) phthalate of 34µg/L. This material has not previously 
been detected in MB3. This result is not related to materials currently stored on site. 
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Summary 

In summary: 
• PSH levels are stable or declining over time 
• Dissolved metals exceed guidelines however these are related to prior use (reclaimed land) 
• VOC and SVOC levels are below acceptance guidelines 

 

Findings 2010 2011 2012 2013 2014 

PSH 
Present 

B9, W1A B9, PRT05, 
W1A, W6A, 
B9a, PRT6, 
W12, W6 

B9, B9a, W1a, 
C1, PRT6, 
W1a 

B9 PRT04, B9, 
PRT05, BH02 

Dissolved 
Metals 
above 
guidelines 

Cu, ZN 
(Majority of 
wells) 

CU, ZN, PB CU (4 wells), 
Pb and Zn(3 
wells) and Hg 
(1 well) 

Cu (4 wells) 
Zn(1 well) 

CU (6 wells) 
Zn (3 wells) 

VOC Benzene 
(W13) 

Benzene 
(W13) 

Below 
guidelines 

Below 
guidelines 

Below 
guidelines 

SVOC Below 
guidelines 

Below 
guidelines 

Below 
guidelines 

Below 
guidelines 

Below 
guidelines 

Trench and 
skimming 
operation 

PSH levels 
continue to 
decrease 

 PSH levels 
appeared to 
decrease in 
Plant C. 
Plant B 
skimmer 
system 
dormant due 
to absence of 
PSH. 
No sheen or 
odour noted 
since 2010 to 
2012. 

PSH levels 
continue to 
decrease. 
Moderate 
hydrocarbon 
odours in 
MWB11 during 
March gauging 
round 

PSH skimmer 
in Plat B 
removed 
PSH levels 
continue to 
decrease in 
Plant C with 
the exception 
of BH02 which 
detected 5mm 
of product.  

 
. 
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9.2 East Side Monitoring Results   

The previous eastern parts of the facility were demolished and remediated during 2005 as per 
the Remediation Action Plan of July 2002.  Final assessment reports culminating in a 
Statement of Environmental Audit signing off the clean-up of the site for industrial use was 
received on 28th August 2006. A groundwater monitoring plan to assess any offsite impact has 
been developed and is part of the Statement of Environmental Audit. Initially this requires 
groundwater monitoring of key boundary wells every quarter for the first 15 months then six 
monthly and an assessment report on performance every 12 months. This four year 
monitoring plan was completed in 2010 with an additional full monitoring event in early 2011 
showing full compliance to analytes target criteria. 
 
After completing the four year monitoring program, Terminals commissioned the EPA auditor, 
LanePiper Pty Ltd, to undertake a 53v audit. The auditor concluded:  
 

“Based on the findings presented in this audit report, the Auditor is of the opinion that 
groundwater monitoring should be discontinued and bores decommissioned at the site, for the 
following reasons: 

• all the conditions for GQMP closure have been met 
• a continuous concrete slab has been emplaced across the site (following clean up) that 

covers the contamination within the fill such that infiltration (and discharge to surface 
water) is substantially reduced, and disconnects the exposure pathways between 
underlying soil and groundwater and human receptors  

• the remaining risks to the environment and community is negligible.” 
 
In 2012, Terminals received advice that the EPA agrees with these findings to cease monitoring. 
In August, the Environmental auditor has revised the Statement of Environmental Audit to 
remove the GQMP condition ie cease monitoring and decommission the east side monitoring 
wells.   Terminals has stopped east side monitoring and decommissioned the east side located 
monitoring wells. 
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10. ENVIRONMENT IMPROVEMENT PLAN (EIP)  

Improvement Program 

Environment improvement activities are driven through the development of an Environmental 
Improvement Plan (EIP) covering a period of 3 years and the setting of annual performance objectives. 
The objective of this EIP is to provide a long term vehicle to drive continual improvement at the site in the 
area of environmental management, thereby minimising environmental impacts. 
The annual environmental objectives consist of: 

• Objectives as planned within the EIP 
• Additional improvement activities identified following the generation of the EIP.  

Performance 

Improvement Activities in 2013-14 

The improvement activities completed during the 2013/14 period are described below: 

Element Activity 

Air Discharge • Implemented combustible gas detectors for two bunds relating to 
Buncefield cases from 3rd round safety case 

Water 
discharge 

• Upgrade of stormwater segregation project commenced with 
completion expected in 2015 

Groundwater • Project for installation of clay liner initiated with completion expected in 
2015 

Energy 
Efficiency 

• Investigated the potential adjustment of oxygen supply to the hot oil 
heaters however this was found to be not viable. 

• Investigated potential for energy reduction by adjusting set point for 
discharge pressure on refrigeration unit but was found to be not viable. 

• Investigated potential for solar panels however there was insufficient 
justification to progress this. 

EIP Program Status 

The overall program status the current EIP (2013-16) is described below. 
 

Element Target Objective Target Status 

Air Emissions Implement combustible gas 
detectors for two internal bunds 
at Plant B. 

4th 
Qtr/201
5 
 

Complete 

High risk product individual High 
level alarm to radios 

4th Qtr 
2013 

Complete  

Install remote central bund 
firefighting systems and bund 
mods. 

4th 
Qtr/201
6 

Work has commenced, on 
target 

Waste 
Minimisation 

Commence burning liquid phenol 
waste in combustor 

3rd Qtr 
2013 

Closed as Phenol no longer 
stored 

Water Reuse and Investigate using one of 3rd Qtr Closed as not viable due to 
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Element Target Objective Target Status 

Reduction firewater tanks as reservoir for 
water harvesting, eg. deluge 
testing 

2013 distances involved 

Increase ten year internal 
inspections to 15-20 years; 
dependent on case by case re 
tank condition; non corrosive 
product; tank liners 

4th Qtr 
2014 

Closed as found not 
practical to do so 

Energy Savings Implement low fire on 
combustor during night time 
duty while no transfers. 

2nd Qtr 
2013 

 

Investigate modifying 
combustion air feed to 
combustor so that it ramps down 
as dilute ramps up.  

4th Qtr 
2013 

Closed as system was too 
complicated and caused 
combustor reliability issues 

Investigate and report to CICCC 
on installing solar panels re 
gantry & pump bay roofs. 

4th Qtr 
2013 

Not viable as payback 
period too long 

Groundwater 
Protection 
 

Continue 6 monthly 
groundwater monitoring & 
annual assessment reports to 
meet Groundwater Management 
Plan. 

3rd Qtr 
2013 

Ongoing 

Investigate air sparge curtain 
effectiveness & modify, if 
necessary. 

3rd Qtr 
2013 

Upgrade of air sparge 
system complete 

Install clay bund liner at Plant B. 4th Qtr 
2015 

Work has commenced – 
half complete 

Annual Report to 
Community 

Prepare annual report to the 
community outlining 
environmental and safety 
performance for previous 
financial year. 

3rd Qtr  Complete 

Safety Case 
Greenhouse 
Emissions 
Emergency 
Communication 

Protective shield for phenol 
loading gantry. 

2nd Qtr 
2013 

Complete 

Combustor LEL sample low flow 
alarm. 

4th Qtr 
2013 

Complete 

Truck loading Scully bypass 
flashing light. 

4th Qtr 
2013 

Had to revisit initial design 

High LEL at carbon beds will 
bypass carbon beds. 

4th Qtr 
2013 

Complete 

Vacuum valve on Pygas vapour 
return line from ship loading. 

4th Qtr 
2013 

Complete 

Tank bund for portable slops 
tank at Plant C. 

4th Qtr 
2013 

Complete 
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Element Target Objective Target Status 

High risk product individual High 
level alarm to radios. 

4th Qtr 
2013 

Complete 

Tank to tank transfer high level 
alarm shutdown. 

4th Qtr 
2013 

Complete 

Install gas detectors (four) for 
two Plant B internal tank bunds. 

4th Qtr 
2014 

Complete 

Upgrade bund penetrations at 
Plant B & C.  

4th Qtr 
2015 

Work has commenced 

Implement fire fighting strategy 
for central bund fire at Plant B 
including internal bunds, 
overflow devices & foam 
pourers. 

4th Qtr 
2016 

Work has commenced 

41 Procedural / administrative 
improvements in Safety Case 

4th Qtr 
2013 

Being progressed 

 


