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Major Resource 
Using and Waste 
Generating 
Activities



What do we require?

1. List and description of activities that use 
energy and water or generate waste

2. Supporting documentation to show 
thoroughness of assessment:
a) Site plan(s)
b) Resource flow diagram(s)
c) Mass balance calculation(s)

• Submit in any format – upload to online site



1. Description of Activities

Provides context in relation to:
– Complexity of site

– Resource efficiency opportunities that may be 
applicable

– Level of analysis applied to opportunities and 
actions identification



What must be provided?

A list and description of all activities on site across areas 
such as:
– Production
– Heating and cooling
– Packaging and Storage
– Wastewater treatment

Must provide detail on sub processes within an activity:
– Product rinsing
– Pasteurisation
– Dyeing
– Product conveyancing
– Clean in place equipment



Where can I get it?

• Sites Maps

• Process flow diagrams
• Consultant reports

• Site walkthrough
• Engage Staff



Examples of major resource using and 
waste generating activities

WasteWaterEnergy

Wastewater 
treatment

Cooling TowersCompressorsServices

Chemicals/product 
lost in cleaning

Lubrication/seal 
water

LightingEquipment

Packaging wasteProcess waterProcess heating/ 
cooling 

Process

Product changeoverCleaningMovement of 
materials at site

Task



2.a) Site Map

• Visual Representation of key site activities

• Can assist with opportunities identification 
related to geographical layout

• Upload online



2.b) Resource Flow diagrams

What is it?
• a map or diagram that shows resource flows 

across all activities at your site, including 
– resource inputs, 
– product and waste outputs, and 
– recycling loops.

• Submit in any format online



Simple Process Flow Diagram



Resource Flow Diagram for meat plant

Source: Meat and L ivestock Australia (2002), Eco-efficiency manual for  meat processing



2.c) Mass and Energy Balances

Why is it important?
• Identifies unaccounted for water/energy use and 

opportunities to capture resources for other uses

• Identify areas requiring more detailed tracking

• Must provide detail on sub processes within an activity

• Key part of process of identifying opportunities for 
improvement

Mass and Energy Balance

sum (Individual activity resources /wastes) = Total resources/wastes

sum(inputs) = sum(outputs)



What level of detail is required?

• Appropriate to complexity of business

• Progress from total site usage to individual 
processes, equipment and procedures

• Approach to Balance

– Must cover at least 80% of activities on site

– � 5% accuracy or as close as practical

• Send to us for review to ensure it meets EREP 

requirements



Questions to ask before you start

• What is the relationship between inputs and outputs?

• What factors influence the resource use and waste generation 

profile of the activity?

• How are the inputs and outputs monitored?

• Optimum resource requirements for activity

• Hours and frequency of operation



Calculating Mass and Energy 
Balances

• Start with existing balances & use 
resource flow diagram as a guide

• Tabulate input and output streams by:
– total usage/generation

– Composition i.e. fat/protein/sugar content, 
ingredient conc.

– Temperature

– Pressure etc



Information required for a Mass balance

• Use monitoring data

� Weighing and inspecting bins
� Recording daily waste levels from a 
production line or process
� Testing to determine the moisture or 
solids content for a waste

Solid, liquid and prescribed 
waste profiles

� Raw materials, chemicals, etc
� Daily or weekly basis

Yield management and 
product loss

� 4 week monitoring data a minimum
� Seasonality of production may 
require different timeframes

Metering, datalogging and 
submetering



Estimating resource use and waste 
generation 

• Use data based on engineering calculations:

– Estimated usage: frequency, duration, etc

– Equipment manufacturer specifications

– Log sheets

– Online monitoring: SCADA, MMS, PLC



What are we looking for?

• Undertake all balances in an integrated manner

– Balance the energy, water and waste for each activity

• Confirm it is accurate as practical

– Adopt an iterative approach

– Include relevant individual activity estimations

• If it does not balance

– Check you are including all activities

– Monitor meters in more detail to identify leakage



Resource Flow Diagram/Mass Balances

Source: Environment Canada (2001), Pollution Prevention Planning Handbook



Mass Balance

Source: Meat and L ivestock Australia (2002), Eco-efficiency manual for  meat 
processing



Uploading your Mass Balance

• Tabular or diagrammatic format

• Mass balance software include…

– CadSim

– e!sankey software

– Sankey Helper v2.1 (Excel based)

– Sankey Editor 3.0

– Lifecycle Assessment Software



Discussion: Reviewing a water 
balance for a dairy

A dairy has had a large increase in water usage, and 
is trying to identify the cause
– A water balance is prepared but does not balance

Site Information:

– Milk production 

– 24/7 operations, 350 days/year

– 100 staff

– Total annual water use: 85 ML

– Total annual product dispatched: 700 ML of bottled milk



Process Flow Overview

Milk Delivery area Wheel Wash

Milk Silo

Milk Pasteurization

Filling Hall

Cleaning - CIP

Delivery

Bottle Washing

Mains Water

Raw Milk

Floor washing



Water Balance

Area Activity Water  use 
(kL) 

Daily 
Frequency 

Daily water  
use 

Annual 
water  use 

Milk 
Delivery 

Wheel 
Wash 

0.5 10 5 kL 1750 

CIP 2 2 4 kL 1400 
Bottle 
Washing 

0.001 200,000 200 kL 70,000 
Milk 
processing 

Floor 
washing 

1 2 2 kL 700 

Domestic 
usage 

Toilets 0.006 300 1.8 kL 630 

Total     74,480 
 

kL

85 ML - 74.5 ML = Shor tfall of almost 10 ML



Discussion

Discuss:

1. Possible reasons the desktop exercise has not 
balanced

2. What could be done to address unaccounted for 
water?

3. What areas could be major opportunities for water 
saving?
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