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Introduction

Organic waste in landfill produces considerable amounts of methane, due to the anaerobic conditions created in typical landfills.  As a result, managing methane emissions from landfill is a significant environmental issue to be addressed by local councils, regional waste management boards and other providers of waste management services.

The waste sector generates 4% of Australia’s GHG emissions, including 13% of methane emissions, mostly from disposal of waste to landfill (Australian Greenhouse Office 1999).  Australia is committed to reducing GHG emissions from the waste sector through a range of measures, including waste minimisation, re-use and the recovery of gases for energy production.

Meinhardt Pty Ltd were comissioned by the Environment Protection Authority to create a model to facilitate the management and planning of greenhouse significant organic waste.  The model contains employee data for all Victorian municipalities and regional bodies grouped by industry, based on the Australian and New Zealand Standard Industrial Classification system (ANZSIC).  It also contains data on tonnes of organic waste per employee per year for each of these ANZSIC industry codes, compiled by surveying and averaging results of published waste audits in various industry groups.  These default figures, and the waste management paths used, can be reviewed and changed by users if they so desire.

By choosing a region or local government area, the user can generate estimates of total organic waste generated in that region by each industry group, and generate estimates of the greenhouse gas emissions for each waste.  The model can also be used to determine the greenhouse impact of various management options (e.g. recycling, composting and in-vessel digestion), and select a range of options which will minimise greenhouse gas emissions.

The model is an Excel spreadsheet with customised Visual Basic scripting, and requires Excel 97 or later in order to run.  The model can be used either by running the Greenhouse Wizard, which will take you through each step of the model, or by accessing each step through the Options list.  First-time users of the model are advised to use the Greenhouse Wizard, but once users have gained experience with the model they may choose to alter the contents of the model directly via the Options list.  This manual provides a step-by-step guide to the Greenhouse Wizard, but the process described for reviewing default values can be applied to alterations through the Options list.

Throughout the model and this user manual, the quantity of greenhouse gases produced is expressed in terms of metric tonnes of carbon dioxide equivalents (CO2e).  These values are calculated by multiplying the quantity of a particular gas by its Global Warming Potential (i.e. the contribution to global warming made by that gas relative to the contribution made by carbon dioxide over a set period of time).

Getting Started

Open the “GreenhouseWizard” file in Microsoft Excel and select enable macros in the dialog box that appears.  The program will start in a menu worksheet, similar to that shown below.
To call up the first screen in the wizard, go to the main menu worksheet and click on the wizard command button.
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Step 1: Select Areas 

Choose which local government areas or regional waste bodies to include in your model.  You can also choose to obtain information for Victoria as a whole by selecting “VICTORIA” from the bottom of the list.

To add a region, highlight the name in the listbox, then click Add.

To remove a name highlight the name of the region in the second listbox, then click Remove.
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When you have completed your selection, click Next.

The following input box will appear, and you will be asked to enter a name for the areas that you have selected to study.  This name will form part of the title of reports and screens within the model.
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Caution: the selected areas and the name that you enter here will not be stored if you return to Step 1 from the next screen in the Wizard.  If you need to change your selections from Step 1, you will also need to re-enter your desired name.

You can repeat Step 1 at any time by selecting the "Select Area" button in the Options list on the  Main Menu screen.

Step 2: Review Defaults

Estimated amounts of organic waste generated within each region have been calculated by obtaining employment figures from the Australian Bureau of Statistics and multiplying these figures by tonnes of waste per employee for each industry category.  These are the default values that the model will use unless you enter other data.  If you have more detailed or up-to-date data that you wish to use instead of the default values, you can change either the employee or tonnage data (or both) as follows:
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To review employee numbers, click Employees and read the instructions in Step 2a.

To review and change the default values for tonnes per annum per employee by industry, click Tonnage and read the instructions in Step 2b.

Step 2a: Review Employees

The excerpt from the worksheet below identifies some important functions.
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Employee numbers for each industry group are displayed with a grey background.  These are the only items, that can be adjusted in this worksheet.  If default values are used, then only the Total rows for each 2-digit category will contain employee data.   When you enter figures for the 3-digit categories,  the background colour will change  to show that your amounts differ from those supplied with the model.

To remove your changes and restore default figures, you can either click the Reset button located below each industry group to restore default figures for that group, or click Reset All to restore defaults for all industries.

While the model is supplied with waste tonnages for 3-digit ANZSIC categories, it uses summarised ABS data for default regional employee numbers, which are restricted to major groupings (i.e. 2-digit ANZSIC categories.  The model will adjust calculations of total estimated tonnes of waste generated in the region according to the level of detail for employee numbers, which the user supplies. For example, if you use the default, or enter a new total for the number of employees in Food Beverage and Tobacco Manufacturing (ANZSIC category 21), tonnes per annum will be calculated on the average tonnes of waste per annum per employee for that industry group. However, if you enter detailed employee numbers for each subgroup within this code for example, Bakery Product Manufacturing (ANZSIC category 216), waste tonnages will be based on waste audits conducted in that industry, and the total will simply show the addition of these more detailed calculations.

Once you have finished reviewing employee numbers, click Resume Wizard to return to  Step 2.  You may review these numbers at any time, either by clicking  Employees in the Options list on the main menu or go directly to the Estimate - Total Waste Quantities worksheet.

Step 2b: Review Waste Defaults
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A small section of the worksheet is shown below to illustrate some important features.
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Tonnes of organic waste per annum for each industry group are displayed with a blue background.  These are the only items that can be adjusted in this worksheet.   When you make changes to these figures, the background colour will change to show that your amounts differ from the default figures supplied in the model.  

To remove your changes and restore default figures, you can either click the Reset button located below each industry group to restore default figures for that group, or click Reset All to restore defaults for all industries.

When you have finished, click Resume Wizard to continue. You can review tonnes of organic waste per employee at any time, either by clicking Review TPA in the Options list on the main menu or directly on the Tonnes per annum per employee worksheet.

Step 3: Review Waste Management Paths

The model assumes that 100% of organic waste will be sent to landfill, with no gas capture, and will calculate the greenhouse emissions for the specified areas on this basis.  Users can adjust this figure to include alternative waste management paths (e.g. recycling, composting and biodigestion).  Users may also review the percentage of carbon that is sequestered for each waste type.  To do so, click Sequestration and refer to Step 3a for further infformation.

To adjust the waste management paths, click Change.
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A screen similar to the following will appear.  Select a waste type to change the management path for that waste.
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A screen similar to the following will appear for the waste selected.

Enter the percentage of waste that you wish to allocate for each management path.  Please ensure that the values entered for all paths add up to 100%, or the model will not work properly.  You can also specify the average transport distances for each management path, which will be used to calculate the greenhouse gas emissions contributed by vehicle fuel consumption.  The default value for this distance is set at 40kms.

Click OK when finished and you will return to Step 3 of the Wizard.  You can review waste management paths more than once through the wizard, so that different combinations of management path options may be compared.  This can also be done at any time by clicking WM Paths in the Options list on the main menu.

Step 3a: Review Carbon Sequestration

Sequestration refers to the amount of organic carbon, which is not biodegraded and therefore does not contribute to landfill gas. There is some uncertainty regarding the proportions of organic carbon in different materials, and the degree to which these materials degrade or are sequestered in conventional landfills.  The model uses defaults based on the Australian Greenhouse Office methodology for determining emission levels for waste, and assumes that 21.6% of organic carbon will not be available for landfill gas generation.  The following screen will appear if you click Sequestration at Step 3 of the Wizard.  Change the percentages of organic carbon that will be sequestered, then click OK to return to the Wizard.  Changes to the percentage of material sequestered will change the total estimated quantities of of greenhouse gases produced per tonne of waste.
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You can review sequestration values more than once through the wizard, so that different proportions of gas generation to sequestration may be compared.  This can also be done at any time by clicking Sequestration in the Options list on the main menu.

Step 4: View Reports

You can view the report on screen or print it directly.  To choose either option, tick the checkbox for the desired option and click Finish.
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Shown below is part of the emissions report that will be produced, after all default amounts have been reviewed in the model and management paths chosen for each type of organic waste.

The report compares greenhouse emissions from all management paths to the total greenhouse emissions if all organic waste is sent to landfill. 

By clicking Resume Wizard, you can make further changes to management paths of organic waste types or default values.  Various scenarios can be modelled and a report printed for each scenario to compare chosen management paths or conduct sensitivity analyses.

You can view the greenhouse report at any time, either by clicking Report in the Options list on the main menu or directly on the Greenhouse Report worksheet.

The first part of the report shows the amount of greenhouse gas emissions that will be generated if 100% of all organic waste is sent to landfill.  This represents a “business as usual” or “worst-case” scenario that can be compared against the emissions generated after diversion to alternate waste management paths.  

The following section details the total reduction in greenhouse gas emissions for the waste management paths that you have chosen..  In addition, it shows the amount of gases in Tonnes CO2e reduced through diversion strategies.  This is derived by subtracting the default 100% landfill option from the total after diversion strategies, to show how much CO2 equivalent tonnes have been reduced.  In the example shown here, the model estimates that emissions from waste and processing activities have reduced, but there are slightly greater emissions from collection and transport.  Overall, 594 tonnes of CO2et emissions have been reduced through the diversion strategies modeled in this scenario.

The report details the emissions estimated for each waste management option.  The three options shown in the except below are landfilling without gas capture, reduction and re-use, but the report includes all options available in the model.
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The first column of each section shows the tonnage of different types of organic waste allocated to that particular management pathway.  The second column details the emissions from decay or breakdown of the waste.  The third column shows the emissions that arise from waste processing, and the fourth column shows the emissions from waste collection and transport, calculated by the amount of kilometres entered in step 3 of the wizard, where percentages of waste and kilometres transport is entered by the user for each waste management option.  The fourth column shows the total of both emissions saved and the value of energy recovered.  In some cases, the treatment process used will liberate more methane than usually occurs in natural processes.  This means that when you add emissions avoided by using the treatment plus savings from replacing non-renewable energy sources with recovered energy, a net benefit has occurred.
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