


Given the energy intensity of most
manufacturing facilities, there are ample
opportunities for savings. The following are
a wide range of energy efficient best
practice examples and ideas for future
planning.

Replace incandescent light bulbs with
energy efficient CFL light bulbs

Switch off machinery when not in use
Repair air compressor leaks

Reduce steam pressure to minimum
required and fix any steam leaks
Reduce air conditioning temperature to
minimum needed

Set back HVAC system after hours
Lower water heater temperature to
minimum needed for operations and
sanitation

Meter and monitor energy use against
production output, check for variances
Inform staff of energy efficient
procedures and efforts

Schedule regular maintenance and
servicing for all equipment

Check for steam leaks and make repairs
Add insulation to distribution networks
(pipes, valves and flanges) or make any
needed repairs to existing insulation
Service boilers at least once a year, clean
and remove deposit build-up

Did you know...

Efficient steam generation and
distribution can save between 10-30%
of energy used in high temp boilers and
steam systems'®.

Fix leaks - check for air leaks around
connector, flanges and flexible hoses

Switch compressors off when not in use,
designate someone to switch off power at
the end of shifts and after hours

Is compressed air actually needed for all
tasks? Evaluate compressed air use for
any miss uses, such as cleaning machinery
or agitating liquids

Did you know...

An average compressed air system a 2
mm hole in an air line can cost more

than $1000 and generate over 10,000
kilograms of carbon dioxide per year™.

Display signage designating when it's
appropriate to power off motors, pumps
and fans

Switch off motors and drives when not in
use

Program controls to switch off machinery
automatically, if available

Is motor the correct size or is it over
operating? Compare the motor rating
plate to the actual rating required by the
equipment the motor is driving. Consider
replacing with more efficient and
adequately sized motor

Artificial lighting makes up a significant
portion of electricity consumption in all
sectors of the manufacturing industry. There
are many cost-effective ways to reduce
energy consumption, improve efficiency and
reduce GHG emissions from lighting in every
area of your facilities.

Replace incandescent light bulbs with
energy efficient compact fluorescent light
(CFL) bulbs, which use 70% less energy
than their incandescent counterparts

Not to mention incandescent lights will

Did you know...

Manufacturing ranks in the top three
energy users in Australia, just after
electricity generation and transport®.

be banned in Australia effective as of
2010, so you'll be ahead of the requlation
by making an immediate change

Replace EXIT signs with light emitting
diode (LED) fixtures

Replace older T-12/T-8 fluorescent
lighting fixtures with new slimmer, more
energy efficient T-5 models. Easy retrofit
conversion kits are also available

Turn off lights in areas that are not
utilised

Utilise natural lighting, keep lights to a
minimum during the day in areas that are
well lit by sunlight

Clean lighting fixtures regularly

Are you over lighting? Can one
fluorescent tube be removed from double
light fittings in areas such as car parks,
back of house and plant rooms?

Fairfax Regional Printers have been
able to reduce power consumption by
20% annually by upgrading four older
air compressors that became unreliable
and expensive to maintain. The
replacement system consists of three
air compressors controlled by a central
computer that monitors and regulates
their operation to give maximum
efficiency. This system provides the
same air output as before, with one or
two compressors running and the third
used for back up. The energy savings
from this upgrade equates to a saving
of 34,320 kW per year, or 33 tonnes of
greenhouse gas.



Install daylight sensors or ‘photocells’
which control artificial lighting to be
reduced when there is sufficient natural
lighting available. Especially effective for
car parks and signage

Install occupancy sensors to automatically
turn lighting off when no one is present

Install timers on outside lighting, update
timer seasonally

Label light switches to denote location of
lights, aiding in switching off unnecessary
lighting

Avoid having several lights activated by
one switch, use separate switches for
each light

Manufacturing plants often require lofty
ceilings, good ventilation and large delivery
doors that are frequently left open, all of
which can significantly reduce the efficiency
of HVAC systems - costing your business
money and wasting energy. Considerable
energy savings can be made by improving
the efficiency of an HVAC system through
upgrades, regular maintenance and
participating in energy savings programs.

Match temperature controls to occupancy
- only use conditioned air during hours of
operation, set back when not needed

Set office temperature to 23°-25°C in the
summer and 18°-20°C in the winter

Ensure thermostat sensors are placed
away from heat producing equipment,
draughts and direct sunlight

Place covers on thermostats to discourage
staff from adjusting temperature

Don't heat and cool at the same time -
set thermostat on a wide ‘dead pan’
range, such as 21°-24°C, to reduce
running costs and over conditioning

Inefficient lighting

Standard fluorescent
tubes

Incandescent globes

Low voltage halogen
lights

Low voltage halogen

Replacement lighting

T5 fluorescent lights,
electronic ballasts and
lux reflectors

Compact fluorescent
globes

Compact fluorescent
globes designed for
recessed and track
lighting

35 w infrared coated

lights (IRC) lamps
Low voltage halogen | Light emitting diode
lights (LED) lamps

0°C B1C 10°C 15°C 20°C

Advantages and Disadvantages

Advantages

® lower energy use

® slim line

® |ess flicker and buzz

® low levels of mercury

® white light

® |ong life

® Jow loss of light over lifespan

® high output lights available, if needed
Disadvantages

® will require new fittings and ballasts

Advantages

® lower energy use

® wide range of colours and sizes
® long life

® will fit existing light sockets

® and fittings

® dimmable versions now available

Advantages

® lower energy use

® cheaper globes

Disadvantages

® requires new fittings

® light output not as strong, may need
additional bulbs

Advantages
® |ower energy use

Advantages

® |lower energy use
® |onger life globes
Disadvantages

® relatively new products, availability limited

® more expensive globes

25°C 30°C 35°C 40°C

Heating is on

until temperature reaches 19°C

Cooling is on
when temperature exceeds 24°C

Heating and cooling both off between 19°C and 24°C - a 'dead band' of 5 degrees



Check doors and windows have tight seals

Close doors when not in use to prevent
conditioned air loss

If ducted HVAC system has zoning
capability, program to only condition
areas that are in use

Utilise fans where possible. Fans help
circulate air, reducing the need for air
conditioning, while remaining a
comfortable temperature

Schedule regular maintenance checks
HVAC equipment

Perform a pre-season check prior to the

winter heating and summer cooling, well
maintained systems cost less to run and

provides better performance

Switch off unnecessary ventilation

Consider installing automated systems
such as timers, occupancy sensors or
controls linked to machinery that switch
off ventilation system after hours or on
plant shutdowns

Every 1°C increase on the
thermostat will increase energy
use by about 15% in winter

Every 1°C decrease on the
thermostat will increase energy
use by about 10% in summer
You can save as much as 10% a
year on your heating and cooling
costs by simply turning the
thermostat back by 1°C!I"3

Maintaining and upgrading building
facilities may not be a top priority for many
manufacturers, however, investing in a few
key building upgrades can decrease air
conditioning loss, increase property value
and make staff more comfortable at work.

Install insulation in roof, exterior walls,
wall cavities and ceilings

New technology has made the installation
of insulation into existing buildings much

easier and less expensive

Seal gaps around window and doorframes

with caulk

Check window and door weather
stripping, replace if missing, cracked or
hard

Install double or triple pane windows

Install window and skylight glazing, films

or tinting

For a new facility, employ passive solar

design and orientation, that is positioning

a building to take advantage of the Sun's
natural heating and light energy as well
as shade

Optimise green interior design techniques
to minimise light, heat and cooling needs

All new building work must comply with
the Building Code of Australia energy
efficiency provisions

Encourage and incentivise staff to utilise
public transportation or cycling to work

Consider purchasing hybrid and diesel
vehicles

Regularly service vehicles
Keep tyres inflated to correct pressure

Utilise GPS systems to determine the
most efficient route and drive time

Use telecommunications rather than
travelling to meetings

Encourage and organise carpooling
for staff

Switch off equipment at the power point
when not in use

Disable screen savers and enable the
‘power save' mode on equipment

When purchasing new office equipment,
look for the Energy Star rating and energy
efficiency options

Energy Star has developed a series of energy
resources for specific manufacturing sectors
to assist in the management of building
energy and communicate the message of
energy efficiency to employees. Visit the
Energy Star website for more information.
http://www.energystar.gov/index.
cfm?c=industry.bus_industry_info_center



Water Efficiency

Industrial and manufacturing plants in the
Sydney region use more than 110 million
litres of water every day according to
Sydney Water. This presents manufacturing
sites with significant opportunities for water
and cost savings.

Fast fact:

(

Top water saving tips for manufacturers

> |ldentify and fix leaks

> Install sub-meters and track water use trends

> Ensure cooling towers are well maintained and water efficient

> Install flow restrictors and aerators on taps, showers, look for most water efficient
equipment

> Install dual flush toilets

> Schedule regular maintenance for major equipment such as HVAC and equipment

> Inform staff and customers of your water saving efforts and how they can
participate

> Record and monitor water usage

Other 1%

Machinery and equipment 3%

Non metalic mineral product 4%

Printing, publishi d ded media 29
rinting, publishing and recorded media 2% Food 39%

Wood and paper product 5%

Textile, clothing, footwear and leather 5%

Metal product 12%

Petroleum, coal and chemicals 39%

Figure 9. Water consumption by manufacturing sector'
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Water Efficiency

Spray nozzles
> Replace worn, clogged and damaged
nozzles

> Check the flow rate of spray nozzles to
ensure they are operating properly

> Schedule regular inspections and
maintenance

> Regularly check that spray nozzles are
properly positioned for designated tasks
and not wasting water

Cleaning processes

When reviewing your facility's water use, it's
important not to overlook cleaning
processes which use significant portions of
overall water use. A few good practice water
saving cleaning techniques include:

> Use dry clean up methods, such as
sweeping rather than hosing
> Utilise high pressure spray guns

> Conduct employee water saving
awareness campaigns

> Install clean-in place (CIP) system

> Use process water from other areas to
clean equipment

Table 6. Spray nozzle savings'®

Production line
> Assess flow rates and adjust to minimum
required for the operation

> Check that water sprayers switch off
when the production line halts or ceases,
install timers or motion sensors to do this

> Use high pressure, water efficient sprayers
rather than hoses

> Install flow restrictors and regulators
where ever possible

> Use fogging nozzles to cool products

Bathrooms

> Install dual flush toilets, 4.5-6L cisterns
with a half flush (3L) option

> Check sinks, toilet and showers for leaks

> Install WELS efficient mixer taps
(combined hot and cold) with a flow rate
of 6L/min and an aerated flow

> Install water efficient 9L/min aerated
showerhead, look for high WELS rating

> Urinal cistern size should be 7L or less

Table 7. Industry water use for
cleaning processes'’

Typical 35 nozzles, 16 hr/day, Industry Sector Cleaning water use
operation 300 day/year (%)
Typical nozzle | 12 L/min @ 50% spray Beverage 35
flow angle el 25
Typical 30% (3.6 L/min/nozzle =
. 36
wastage with 121 kL/d wastage) 2iallifcods
worn nozzle Condiments 40
Result Pressure decreases and Confectionery 44
spray angle narrows, with Pharmaceutical 36
decreased coverage

LOSS $76,000 p.a.

Note: Chemical and other treatment costs have
not been included

Cooling towers

In larger facilities, air-conditioning is
through cooling towers as opposed to
individual electric units. Never conduct
personal maintenance of cooling towers as
it requires qualified specialists. When
approaching cooling towers, always follow
safety instructions and the use of a
facemask. There are however signs to assess
if there are problems between services.
These include:

> Check that there is splatter proof guards so
that water is contained in the equipment

> Ensure that the overflow pipe outside the
cooling tower does not always have water
running through it. Whilst it is normal to
have some overflow due to high salinity
in the water, there should be periods of
times when it does not run

> Most towers utilise a float ball valve to
signal for more water, check that the
internal overflow pipe is not always
covered wasting water unnecessarily

> If there is a cooling tower, get a submeter
placed on it. Regularly checking how
much water is used in the cooling tower
is important and may also result in lower
fees if you can prove a higher discharge
through cooling towers.



Water Efficiency

Recycling and reuse

After implementing demand management
and best practice water saving techniques,
the next step is to review water recycling
and reuse options. Reusing water, rather
than using fresh drinking water, uses water
that would otherwise be wasted such as
waste water, stormwater, rainwater and
greywater.

Recycling

There are several types of recycling
mechanisms:

> Direct reuse - uses rainwater, greywater,
stormwater or wastewater without
treatment

> Recycled water - wastewater or
stormwater treated to a high standard as
appropriate for particular uses in homes,
agriculture or industry

> Sewer mining - the process of tapping
directly into a sewerage system, (either
before or after a sewage treatment plant)
and extract wastewater for treatment and
reuse as recycled water

> Greywater - wastewater generated in
homes, except from the toilet. Depending
on the purpose, greywater may be used
treated or untreated

> Blackwater - all of the components of
domestic sewage

> Stormwater - runoff from roofs, roads
and driveways. Stormwater must
generally be treated for use. Water caught
in rainwater tanks is suitable for some
uses

Assessing options for water recycling and

reuse:

> |dentify which operational processes
discharge water that can be reused.
Examples include, water from equipment
cleaning, filtered backwash water, final
cooling and cleaning water and water
used for transport

> ldentify potential areas for recycling
water. Examples could include:

> Cooling tower takeup water
> Industrial processes
> Equipment cooling and cleaning

Case Study: Astor Metal Finishes — Wastewater

Astor Metal Finishes, an electroplating manufacturer, has implemented a water
recycling and reuse system as part of a Cleaner Production wastewater reduction
project. Prior to implementation, Astor used approximately 160,000 litres of water
per day in its production processes. The recycling system uses filtration, de-
ionisation and ultra violet treatment to treat Astor's wastewater.

The water recycling process currently operates on a near closed loop system, using
only 18,000 L/day - saving 34 megalitres of both water and sewer discharge
annually. An additional benefit was found in that water from the recycling unit was
delivered at a higher quality, resulting in cleaner rinsing and a better quality of
plated product. The system is cost neutral at a cost of $1.59 per kilolitre of water.

> Qutdoor areas, gardens

> |s water treatment needed before
recycling?

> Can wastewater containing high levels of
nutrients and other by-products be reused
or sold as products such as mulch or
animal feed if treated properly?

Trade wastewater

Wastewater or trade wastewater is any
water used or contaminated in your
business's processes and activities.
Wastewater may contain pollutants that
require a permit from the local sewage
utility company before discharging into the
sewer. Sydney Water and Hunter Water have
trade wastewater officers that can assist
with permits and applications.

Additional water saving assistance
Every Drop Counts

Sydney Water's Every Drop Counts Business
Program provides water and costs saving
assistance to Sydney region businesses. The
program offers free one on one assistance to
businesses who use more than 80,000 litres
of water a day and helps smaller business
through targeted water conservation
programs. Additional information and useful
fact sheets are also available on the Sydney
Water website.

To join Sydney Water's Every Drop Counts
program or access additional savings and
efficiency information, visit: http://www.
sydneywater.com.au/SavingWater/
InYourBusiness/AboutEDC.cfm

Sydney Water
Manufacturing

Specific water saving opportunities differ for
each manufacturing sector, however there
are a variety of resources water saving
resources available from Sydney Water to
help all manufacturers conserve water and
costs. Visit Sydney Water's website for
detailed water saving systems. http://www.
sydneywater.com.au/savingwater/
InYourBusiness/Howtosavewater/
Manufacturing.cfm

Trade waste

Sydney water has developed guidelines and
information for water pre-treatment
requirements for industrial customers.
http://www.sydneywater.com.au/
Oursystemsandoperations/Tradewaste/
IndustrialCustomers.cfm



Resource Efficiency and Waste Reduction

Waste disposal is becoming more expensive
as governments try to avoid additional
landfills. By implementing resource
efficiency measures, both money and
valuable environmental resources are saved.
The savings from waste reduction can be
used to develop and enhance your business
rather than being thrown out with the
garbage.

Waste and resource reduction measures will

> Save money

> Improve efficiency

> Reduce natural resource consumption
> Reduce carbon emissions

Assess, separate and save

Assessment of what materials, chemicals
and products your business uses and
disposes of is critical to understanding your
opportunities to avoid and reduce waste.
After completing a waste audit, review the
best options for recycling and create
separate waste streams for recycling,
process waste and general waste. The goal is
to minimise waste sent to the landfill and
disposal of chemicals that could be reused.

The best opportunities to save money
- Avoid and reduce waste from
the start

The most sustainable material is the one you
don't buy, it's also the best value! The waste
reduction best practice hierarchy is outlined
in Figure 10 - avoid, reduce, reuse and
recycle in that order.

Recover $$$$$

Treat-Remove $$$$$$

Figure 10. Waste hierarchy

Limit the amount of material purchased

|

Find alternative uses for materials rather than discarding

Collect waste material

Dispose of waste after treatment

|

Waste reduction and
recycling: Opportunity
for manufacturing

Manufacturers are in a unique and
excellent position to maximise recycling
and waste reduction efforts in their own
facilities and also help customers
minimise their resource consumption.
Manufactures can lower costs and
improve their environmental performance
by implementing sustainable processes,
material use and distribution practices.
This will also enable customers to better
manage their supply chain through more
environmentally friendly purchases.

Key areas that can improve resource
efficiency and differentiate your business
from competitors include:

> Using Cleaner Production techniques
(See 'Taking it to the next level' for
more info)

> Source raw materials from recycled and
local sources

> Recycle and reuse materials and
resources in the production process

> Deliver products to customers in
reusable containers and take back for
reuse

> Minimise product packaging and ensure
packaging is reusable or recyclable

> Take back products at end of use for
recycling (when appropriate)

> Look for alternative uses for waste
materials rather than sending to landfill
or sewer, such as treating waste and
selling as mulch, animal food, etc

J




Waste Avoidance and Reduction

General

> Have separate and distinctive bins for
general waste, recyclables and hazardous
waste in easily accessible locations to
minimise sending items to the landfill
that can be recycled, composted or reused

> Review processes and raw materials
purchasing look for opportunities to use
recycled, recyclable and compostable
supplies

> Buy in bulk and in concentrated form
rather than individually packaged items

> Gain an understanding of when and
where waste is generated

> Develop a waste management and
recycling plan

> Establish a company-wide commitment to
preventing waste as part of daily
operations

> Establish a waste management and
resource efficiency taskforce

> Develop employee education programs on
resource efficiency and waste reduction

> Monitor and record waste and recycling
outputs

Materials

> Review raw material and supply inputs for
opportunities to source recycled content,
reusable and environmentally friendly
alternatives

> Develop a sustainable purchasing policy
that prioritises low waste and recycled
options

> Review inventory and stock management
procedures - are there materials that are
being over used, wasted or unneeded?

> Implement 'first in, first out’ policies to
minimise wastage due to expired goods

Common recyclables

> Paper

> Cardboard

> Metals - aluminium and tin/steel cans
> Glass

> Plastics and polystyrene

> Qils - cooking and motor

Production processes

> Optimise batch sizes

> Create separate waste streams for reuse,
recycling and disposal

> Collect solids and reincorporate into the
product when possible

> Set machine setting to minimise off-cuts
and trimmings

> Implement good housekeeping
techniques, that is, systems to minimise
leakage and spills by preventive
maintenance schedules, routine
equipment inspections and staff training

Cleaning processes

> Use environmentally friendly cleaning
products, phosphate free, non-toxic and
biodegradable

> Use concentrated cleaning products,
these use less packaging and take less
store room

> Use refillable containers

> Use cloth rags rather than paper towels

> If disposable cleaning supplies are needed,
be sure they are unbleached and made
from recycled materials

> Consider utilising a CIP system

~

Fairfax Regional Printers -
Waste Management Case Study

Fairfax Regional Printers conducted an
audit of waste produced in a 24 hour
period and found that 70% of the
waste going to landfill was recyclable.
After reviewing the separated waste
streams from different areas of the
plant, they consulted with team
members and created a segregated
waste system. As a result, waste to
land fill was reduced from 18 cubic
metres to 5 cubic metres a week. This
equates to a reduction of green house
gases of around 14,000 tonnes a year
and 680 cubic metres of landfill.
Reduction of transportation emissions
was also gained.

Packaging and distribution

> Evaluate product packaging requirements,
can packaging be minimised or
eliminated?

> Minimise packaging that cannot typically
be recycled or reused such as shrink wrap

> Evaluate product configuration, can
products be resized or concentrated to
maximise the number shipped in one
container?

> Deliver products to customers in reusable
crates or pallets and take back for reuse

Recycling

> If you don't already have recycling
available at your facilities, contact your
waste contractor about recycling options

> Use waste audit outcomes to determine
which materials are the highest priority to
recycle and reuse

> Replace trash bins with recycling bins and
utilise a few central waste bins. This will
help remind staff and customers to
recycle more and waste less

> Buy products that are recyclable or can be
taken back at end of use

Case Study:
Square Milk Jugs

A US based dairy company redesigned
their milk cartons to be stackable and
subsequently cut labour by half and
water use by 60 to 70 percent. The
redesigned jugs are stackable, so they
do not require delivery crates or pallets,
eliminating the need to pick and wash
empty crates, which reduced trips to
stores and created additional fuel
savings. A simple redesign benefited
producer, customer and the
environment: jugs are cheaper to ship,
save water and fuel and milk is cheaper
and fresher upon arrival.




Resource Efficiency and Waste Reduction

Hazardous wastes

> If hazardous wastes are used in your
manufacturing processes, ensure
hazardous waste protocols, legal
requirements and disposal regimes are
strictly enforced

> Can hazardous wastes be treated and
reused?

> Can processes or equipment be
reconfigured to reduce the amount of
hazardous materials required? This
minimises both consumption and waste
generation

Supply chain

> Ask suppliers to take back product waste
and packaging

> Work with suppliers to provide supplies
with minimal packaging or packaging
that can be reused in your process, such
as drums, crates or pallets

> Purchase longer lasting products and
materials, any initial cost increase will
likely be offset by longer product life and
reuse options

Fast fact:

Each tonne of paper that is recycled
saves:

> Almost 13 trees

> 2.5 barrels of ol

> 4100 kWh of electricity

> 4 cubic metres of landfill
> 31,780 litres of water'®

Fast fact:

Paper (including toner) is the biggest cost of a photocopier and has the most

environmental impact. Be sure to print double-sided, purchase recycled paper and

recycle toner cartridges'®

Office supplies
General

> Establish a purchasing policy that favours
environmentally-friendly products - those
that minimise energy, water and waste in
the production process

> Buy recycled office paper and stationary

> Recycle and/or refill toner and ink
cartridges

> Purchasing energy efficient office
equipment, see www.energyrating.gov.au
for energy efficiency ratings

> Consider upgrading to an all-in-one
copier/printer, eliminating the need for
multiple smaller printers

> Send electronic communications rather
than paper

Paper

> Think before you print. Do you really need
a printout of that document?

> Add a paper saving reminder to your
email signature such as "Please consider
the environment before printing this
e-mail"

> Set all computers in your office to
automatically print double-sided

> Calculate how many reams per person are
used and let staff know about ways to
reduce this number

> Buy recycled content paper

Customers

> When promoting your business carefully
select useful giveaways to avoid throw
away trinkets

> Minimise packaging and work with
customers to take back and reuse
packaging

> Let customers know your efforts to
minimise waste

Building design and renovations

> When building or renovating your facility,
utilise low waste contractors who
specialise in reuse of materials and
reconstruction instead of demolition

> Create a waste management plan with
the contractor prior to construction to
ensure waste reduction measures are
convenient and adhered to

> Donate old furniture and equipment
rather than sending to the landfill

Use recycled materials for construction
Use environmentally friendly materials
such as paint, furniture, finishings and
flooring

> Utilise local materials and businesses
when designing and furnishing facilities

\

\Y

> All new building work must comply with
the Building Code of Australia energy
efficiency provisions



All businesses rely on their supply base and
customers to survive. Integrating
sustainability principles into purchasing
decisions and managing your supply chain
from a sustainability perspective are key
steps to achieving overall sustainability for
your business. Supply chain management
considers the interactions between a
business and its customers and suppliers.
Incorporating sustainability into your supply
chain involves reviewing your purchasing
and production decisions from both social
and environmental perspectives in addition
to the economic considerations. Supply
chain management extends as far as
possible ‘upstream’ towards raw materials
and supply purchases to ‘downstream'’
towards the consumer and then back again
for product disposal and recycling.

Development of a procurement policy can
be an effective step in managing the
sustainability of your supply chain. It can
also provide economic benefits as many
large corporations and government
departments require documentation of
sustainability or environmental management
initiatives for tendering. Additional benefits
to sustainable supply chain management
and procurement include: (greengoods.nsw.
gov.au)

Reduced costs and increased productivity

Reduced financial, requlatory and
reputation risks

Incentive to producers to develop new
sustainable products

Competitive advantage in new and
expanding markets for sustainable
products

Meeting the expectations of the
shareholders, community and customers

Businesses with complex supply chains may
want to take further action up and down
their supply chain by developing a ‘Code of
Conduct! This document outlines the social
and environmental principles and standards
that the company, contractors and suppliers
are expected to observe. Implementation of
a Code of Conduct will also require
monitoring and evaluation of the
sustainability practices of companies within
your supply chain.

For more information on developing a
sustainable procurement policy, visit the
NSW Government Green Goods website.
http://www.greengoods.nsw.gov.au/policy/
keyactions.htm



Improving efficiency is the simplest and
most cost effective way to reduce carbon
emissions and save money on utility bills.
Taking advantage of opportunities to
minimise consumption in all areas of your
business, whether it be energy, water,
supplies or paper can significantly reduce
negative environmental impacts, costs and
help your business prepare for the transition
into a low-carbon economy.

Once you have addressed the immediate
efficiency savings opportunities, the next
big step is to assess larger projects outlined
in your energy savings plan. For most
businesses, significant energy efficiency
savings can be obtained through
investments in newer, more efficient
equipment and building upgrades. To
determine which investments to make first,
look at the most energy intensive and oldest
equipment in your facility. The key areas to
consider are:

Heating, air conditioning and ventilation

systems

Lighting

Insulation

Office equipment

Refrigeration (if applicable)
See the 'Funding’ section for grants and
assistance programs that may be able to
provide financial support for efficiency
upgrades for your business.

Once you have addressed the energy
efficiency opportunities available in your
business, you may want to consider
converting to a ‘green power' or renewable
energy. Renewable energy is electricity
supplied by wind, solar, geothermal, hydro
and biomass, these sources are considered
continuously renewable. These types of
electricity also emit very low levels of GHG
emissions compared to traditional fossil fuel
electricity such as coal.

Renewable energy can be provided by
installing equipment such as solar panels on
your building or alternatively can be

purchased from your energy provider rather
than fossil fuel electricity. Purchasing
renewable energy can be more expensive
than traditional fossil fuel based electricity,
so it is important to address energy
efficiency measures to minimise your utility
bills. For more information on renewable
energy, visit the Government's accredited
green power website at www.greenpower.
gov.au

An Environmental Management System
(EMS) is a system designed to manage an
organisations' environmental impact by
integrating environmental management into
daily operations, long term planning and
other quality management systems. An EMS
can range from a simple plan to a more
comprehensive one that can be certified
under the international standard 1SO 14001.
The key components in an EMS, including
environmental impact identification,
objectives and targets, operational and
emergency procedures, responsibilities and
reporting structure and continual
improvement.

The benefits to businesses from
implementing an EMS can include,
minimising resource use, making licenses
and permits easier to obtain, staying ahead
of new regulations, improved efficiency and
having documented environmental
management procedures and policies that
could be required for tendering. For more
information on EMS's, visit the Department
of Environment, Water, Heritage and Arts
website at: http://www.environment.gov.au/
index.html

Cleaner production is the continual effort to
prevent pollution, reduce energy, water and
material resources consumption and
minimise waste in the production process. It
applies an integrated and proactive
environmental strategy to processes,
products and services in order to increase
efficiency and reduce risks to humans and
the environment. Cleaner Production
focuses on reduction of resource
consumption and minimisation of
pollutants, rather than trying to manage
pollutants and negative impacts after they
have been generated.

Cleaner Production can reduce operating
costs, improve profitability, worker safety
and reduce negative environmental impact
of your business. Many times there is
minimal or no additional capital expenditure
needed to achieve gains through cleaner
production, with relatively quick pay-back
periods. For more information on cleaner
production and access to a self help toolkit,
visit the NSW Department of State and
Regional Development at: http://www.
smallbiz.nsw.gov.au/smallbusiness/
Technology+in+Business/
Cleaner+Production/



A carbon offset is a purchased ‘credit’ that
represents a reduction in greenhouse gas
emissions, typically converted to the carbon
equivalent. Carbon offsets are generated
through emissions-reducing or energy
efficiency projects such as tree planting or
renewable energy. The amount of carbon
emissions ‘saved’ through these projects is
calculated and then sold as offset credits to
businesses or individuals to mitigate carbon
emissions from various activities such as
transportation and electricity use. There are
two types of carbon offsets, those purchased
by large industries in order to comply with
emissions reduction regulation and
voluntary offsets purchased by businesses,
individuals and governments to meet their
emission reduction goals.

Carbon offset products are largely an
unregulated market, so it is important to
look for accredited providers to ensure that
offsets are actually reducing carbon
emissions. In Australia, there are a few
government mechanisms currently available
to assure customers of the quality of offsets
they are purchasing. For more information
on carbon offsets, visit the Department of
Climate Change Greenhouse Friendly
program website at: http://www.
climatechange.gov.au/greenhousefriendly/

Whilst purchasing carbon offsets is an
effective tool in managing the carbon
emissions of your business, it is only one
aspect of reducing your company's carbon
emissions. Implementing efficiency
programs and initiatives to avoid and reduce
carbon emissions in the first place is a
critical step prior to investing in carbon
offsets. Higher efficiency will also reduce
the amount of offsets required, saving you
money overall.

A growing number of businesses are
becoming ‘carbon neutral’ as a way of
demonstrating their commitment to
sustainability at the highest level. Becoming
carbon neutral means achieving net zero
carbon emissions by balancing the emissions
produced by a business with the equivalent
amount of carbon offsets, carbon
sequestering projects or renewable energy.
The benefits to becoming carbon neutral
include:

Risk reduction in the transition to a
low-carbon economy

Considered market leader in sustainability
Increased marketability, meeting
consumer demand for carbon neutral
products and businesses

In order to become carbon neutral, the
carbon footprint of your business must be
determined. Carbon footprint is a measure
of the total amount of carbon equivalent
emissions generated by your business
activities, both directly (onsite and internally
produced emissions) and indirectly (offsite
and externally produced emissions such as
those resulting up and down the supply
chain). This process requires a life cycle
analysis (LCA) of your business operations
and products to ensure all critical
components are accounted for in the carbon
footprint. An LCA assesses the
environmental impacts associated with
products, processes and services throughout
its life cycle, from the extraction of the raw
materials through to processing, transport,
use, reuse, recycling or disposal. LCA's
require specific and well researched
information and may be quite resource
intensive depending on the nature of your
business and could require an external
consultant.

Once your organisation's carbon emissions
have been determined via an LCA and
carbon footprint calculation, the next steps
to becoming carbon neutral typically
include:

Limiting energy usage and improving
energy efficiency in all areas of your
business

Using renewable energy, either purchasing
green power or generating it directly such
as wind or solar power

Purchasing carbon offsets for emissions
that cannot be avoided through efficiency
measures or a carbon reduction project
Optional but recommended, become
accredited by a carbon neutral
certification provider

Sustainability is a journey that does not end
with the installation of lighting motion
detectors or recycling, it is a continuous
process throughout the life of your business.
No matter how efficient or innovative your
organisation becomes, there will always be
developments and new technologies that
will be able to further the sustainability of
your business. Sustainability should be
viewed as a continuous process rather than
a destination. This mindset will help
position your business to always seek
process and efficiency improvements,
positively influence and educate staff and
customers, save time and money while also
preserving the environment and reducing
carbon emissions.



Australian environmental, emission and
energy regulations are some of the fastest
growing areas of the legal system in both
scope and complexity. The majority of these
regulations do not directly impact all
businesses as they focus on large
corporations and industries. However, it is
important to be informed about new and
changing regulations as there will likely be
indirect impacts for all Australian businesses
and individuals.

For more information on the growth of
environmental law and its impacts on
business owners and operators, visit the
NSW Business Chamber's website and
review ‘The Challenge of Green Tape'
publication.

The Carbon Pollution Reduction Scheme
(CPRS), otherwise known as ‘emissions
trading' or the 'green paper' is the Federal
Governments' response to climate change.

The CPRS aims to reduce carbon emissions
through a Government regulated system
that encourages energy efficiency by
establishing a cost disadvantage for heavy
pollution.

The scheme is essentially a cap and trade
scheme that is targeted to reduce Australia's
carbon emissions between 5 per cent and 15
per cent below 2000 levels by the end 2020.
The cap achieves the environmental
outcome of reducing carbon pollution. The
ability to trade ensures carbon pollution is
reduced at the lowest possible cost. When
that cap is set, parties are able to trade
within that cap.

Whilst the CPRS is mainly targeted at the
largest 1000 businesses in Australia, the
effects will be felt by all businesses. The
most likely impacts include:

Increases in energy prices between 15 and
50%

Government requlation - potentially
covering energy efficiency and type of
energy sources

Corporate regulation - a requirement to

be ‘green’ for tendering
Supply chain dynamics - purchasing of
supplies, particularly raw materials may
become more expensive

Consumer demands - purchasing only
environmentally sensitive products

Thus, it is important to start early and make
small but gradual changes to processes.
Prepare early to maximise the opportunities
in the transition to a carbon-constrained
economy whilst simultaneously saving on
the bottom line.

The National Greenhouse and Energy
Reporting System (NGERS) is a mandatory
reporting system that requires corporations
that either produce or consume large
amounts of energy to report their energy
and greenhouse gas emissions to the
Government. Reporting requirements
include corporate groups that either
consume or produce 500TJ of energy and/or
produce 125 kt of CO,-e and facilities that
either consume or produce 100TJ of energy
and/or produce 25 kt of CO,-e. This
reporting system will be used to inform the
‘cap’ levels for the Carbon Pollution
Reduction Scheme (CPRS).

The NSW Government has indicated that
Greenhouse Gas Reduction Scheme (GGAS)
will cease on the commencement of the
national emissions trading scheme, CPRS.
The energy efficiency component of GGAS
will continue with new targets being set
mid year 2009. The new scheme will require
electricity retailers to pursue additional
energy efficiency improvements in
households and businesses.

NSW Energy Efficiency Trading Scheme
(NEET) is an energy efficiency package
aimed at reducing power use and cutting
the state's greenhouse gas emissions. It is a
market-based incentive for energy

efficiency. Compliance obligations under
NEET will rest with electricity retailers. This
Scheme will revitalise the existing energy
efficiency component of the GGAS. The
scheme is due to start on 1 July 2009.

In February 2007, Government's phase-out
of inefficient incandescent lamps was
announced. The phase-out of incandescent
lighting aims to significantly reduce
Australia's greenhouse gas emissions and
places Australia at the forefront of
international efforts to tackle climate
change.

This initiative will be implemented by
introducing MEPS for incandescent lamps,
in order to remove the poorest performing
products from the Australian marketplace
between 2008 and 2015. Additionally, MEPS
for compact fluorescent lamps (CFLs) will
also be introduced to ensure that only high
quality CFLs are sold in Australia. For more
information and specific timing to the
phase-out visit, www.environment.gov.au
and www.energyrating.gov.au/reg.html

The National Packaging Covenant (NPC) is

a voluntary initiative, by Government and
Industry, to reduce the environmental
effects of packaging on the environment.

It is designed to minimise the environmental
impacts arising from the disposal of used
packaging, conserve resources through
better design and production processes and
facilitate the re-use and recycling of used
packaging materials.

Companies, Government Agencies and
Industry Associations sign the Covenant and
commit to certain responsibilities which
contribute to achieving the Covenant
Performance Goals and KPI's. Anyone
involved in the packaging supply chain is
invited to sign the Covenant. http://
packagingcovenantorgau.ozstaging.com/
page.php?name=home



There are some excellent funding
opportunities to manage climate change,
whether it is to clean up production
processes or install efficient lights. The
Government is providing plenty of
opportunities to help your business become
more sustainable.

The NSW Green Business Program is a
competitive fund supporting businesses that
reduce water and energy usage. It has been
available for a number of years to NSW
businesses and supports any project that
will ultimately save either/both water and
energy.

The NSW Department of Environment and
Climate Change's new Energy Efficiency for
Small Business Program is available to
businesses that use up to $20,000 in
electricity a year. To sign up for the Energy
Efficiency for Small Business Program or for
more information contact Business
Partnerships at 1300 361 967 or email
sustainbus@environment.nsw.gov.au

The Climate Ready program is a competitive
grants program providing grants from
$50,000 up to $5m on a matching funding
basis to support research and development,
proof-of-concept and early-stage
commercialisation activities to develop
solutions to climate change challenges. This
program is also being administered through
Auslndustry.

The Green Building Fund initiative is
designed to help Australian businesses
implement cost saving energy efficiency
measures through retrofitting and retro-
commissioning of existing commercial office
buildings. The program will also provide
financial support to relevant industry
associations and other non-government
organisations for building related efficiency
and skill training.

The Renewable Energy Development
Program under the NSW Climate Change
Fund provides $40 million over five years to
support projects which are expected to lead
to large scale greenhouse gas emission
savings in NSW by: either demonstrating
renewable energy technologies in NSW or
supporting the early commercialisation of
renewable energy technologies in NSW.

The REEF program is a specialist renewable
energy equity fund based on the Innovation
Investment Fund (IIF) model. It provides
venture capital (equity) to assist small
companies to commercialise R&D in
renewable energy technologies.

The Low Emissions Technology and
Abatement (LETA) initiative is a $26.9
million measure to reduce greenhouse gas
emissions over the longer term by
supporting the identification and
implementation of cost effective abatement
opportunities and the uptake of small scale
low emission technologies in business,
industry and local communities.

This is the Federal Government's $75 million
Re-tooling for Climate Change grants
program with grants for small and medium
sized manufacturers ranging from $10,000
to $500,000 to help manufactures reduce
the environmental impact of their
production processes. It is being
administered through the Auslindustry.

The Public Facilities Program under the NSW
Climate Change Fund provides $30 million
for water and energy saving projects in
facilities which are open to, and frequently
accessed by, the public including schools,
community buildings, sporting facilities,
museums and art galleries.

Enterprise Connect provides comprehensive
support to Australian small and medium
sized enterprises (SMEs), to help them
become more innovative, efficient and
competitive. www.enterpriseconnect.gov.au

The Export Market Development Grants
(EMDG) scheme offers financial assistance
for aspiring and current exporters.
Administered by Austrade, the scheme
supports a wide range of industry sectors
and products, including inbound tourism
and the export of intellectual property and
know-how outside Australia. To access the
scheme for the first time, businesses need to
have spent $15,000 over two years on
eligible export marketing expenses. The
Export Market Development Grants
program:

Encourages small and medium sized
Australian businesses to develop export
markets

Reimburses up to 50 per cent of expenses
incurred on eligible export promotion
activities, above a $15,000 threshold
Provides up to seven grants to each
eligible applicant



There is a wealth of information available
through Government should you wish to
pursue further information.

Department of Environment and
Climate Change
www.environment.nsw.gov.au

Department of Environment and Climate
Change Sustainable Advantage Program
www.environment.nsw.gov.au/sustainbus/
sustainabilityadvantage.htm

Australian Government Department of
Environment, Water, Heritage and Arts
www.environment.gov.au

Australian Government Department of
Climate Change
www.climatechange.gov.au

Ausindustry and Climate Ready
www.ausindustry.gov.au

Energy Star Australia
www.energystar.gov.au

Sustainability Victoria
www.sustainability.vic.gov.au

1. Top 10 tips for being efficient
2. CPRS fact sheets

3. CPRS survey results

4. What is means to be green

5. Podcasts

Sydney Water
www.sydneywater.com.au

Green Building Council Australia
www.gbca.org.au

National Australia Built Environment
Rating System (NABERS)
www.nabers.com.au

Intergovernmental Panel on
Climate Change
www.ipcc.ch

Carbon Trust (UK)
(see publications and resources)
www.carbontrust.co.uk

Energy Star (US)
www.energystar.gov



Adaptation - initiatives and measures to
reduce the vulnerability of natural and
human systems against climate change
effects.

Base building - central services and
common areas of a building.

Baseline - assessment conducted in order
to determine the current resource use of an
organisation, specifically for energy, water
and waste. The baseline assessment is used
to determine how effective various aspects
of an action plan have been in terms of
improving resource efficiencies.

Carbon dioxide equivalent (CO, - e) - the
universal unit of measurement used to
indicate the global warming potential (GWP)
of each of the 6 greenhouse gases. It is used
to evaluate the impacts of different
greenhouse gases.

Carbon neutral - a term used when an
organisation has reduced the net amount of
carbon dioxide equivalent it emits to zero.

Carbon offset - a financial instrument that
represents a reduction in greenhouse gas
emissions, typically converted to the carbon
equivalent. Carbon offsets are generated
through emissions-reducing or energy
efficiency projects such as tree planting or
renewable energy.

Ecotourism - travel to natural areas that
conserves the environment and improves the
well-being of local people.

Global warming - progressive gradual rise
of the Earth's surface temperature thought
to be caused by the greenhouse effect and
responsible for changes in global climate
patterns.

Global Warming Potential (GWP) - index
that compares the relative potential of the 6
greenhouse gases to contribute to global
warming, i.e., the additional heat/energy
which is retained in the Earth's ecosystem
through the release of this gas into the
atmosphere. Carbon dioxide (COZ] has been
designated a GWP of 1 and Methane (CH,)
has a GWP of 23.

Green power - generic name given to
electricity generated from clean and
renewable energy sources. Green power
sources can include solar (photovoltaic and
thermal), wind power, new hydro on existing
dams, biomass, wave energy, landfill gas,
ete.

Greenhouse effect - the absorption of solar
energy due to accumulation of greenhouse
gases in the atmosphere.

Greenhouse gases (GHGs) - gases
regulated under the Kyoto Protocol,
determined to be the main contributors to
the enhanced greenhouse effect. The
principle gases are carbon dioxide (CO,),
methane (CH,), nitrous oxide (N,0),
hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs) and sulphur hexafluoride (SF).

Key performance indicators (KPIs) - an
information tool used to measure trends and
progress. Indicators provide a snapshot of a
current situation and the means to observe
changes over time. Example, energy usage
for a unit of production (kWh/product).

Kyoto Protocol - specifies the level of
emissions reductions, deadlines and
methodologies that signatory countries are
to achieve. Kyoto Protocol was ratified by
Australia in 2007.

Life cycle assessment - determines the
total quantities of resources that go into
products from the production of their inputs
to the waste they produce when disposed or
recycled.

Mitigation - actions to reduce greenhouse
gas emissions and to enhance carbon sinks
aimed at reducing the extent of global
warming.

Renewable energy - electricity generated
from low or no-emission sources that are
indefinitely renewable, such as wind, hydro
and solar.

Sustainability - form of progress, process or
development that meets the needs of the
present without compromising the ability of
future generations to meet their needs.

Sustainable development - development
that meets the needs of the present without
compromising the ability of future
generations to meet their own needs.
(Brundtland Report 1987)

Tenancy - Office space within a building
covering tenant light and power only. This
may include tenancy air-conditioning if this
has been installed to service particular
tenant loads, but does not include central
services normally provided by the landlord.

Triple bottom line (TBL) - takes into
account the effects a business's activities on
the environment and society as well as on
the conventional economic bottom line. An
underpinning concept of sustainability and
sustainable development

Whole building -includes all energy
entering the building used for providing
services to the occupants of the space.



The business activity indicator is a unit of measurement that represents the business
operation. Preferably it is the same indicator that your organisation uses to assess
business efficiency. For example:

For commercial buildings and shopping centres “leasable area" in m?

For hotels and hospitals “number of bed nights or meals"

For manufacturing and laundries “quantity of production” in tonnes or other units

For education “number of full time student equivalents”

For irrigators “area” (i.e., golf courses, show grounds reserves) in m?

For swimming pools, clubs and pubs “number of patrons”

Table adapted from NSW Government Guidelines for Water Savings Action Plans 2005

To be completed for all sites that are included in the organisations sustainability Action Plans

Site Description Normal operation Variation from normal operation
Address 123 Sydney Street 321 Newcastle Street
Sydney Water Account number 12 23456 789 987 65432 21
Baseline start date 1-Jan-2006 1-Jan-2006

Baseline end date 1-Jan-2007 1-Jan-2007

A = baseline water use per annum (kL) 50,000 50,000

Business Activity Indicator Tonnes Tonnes

B = Quantity of site business activity indictor per annum 1,800 2,000

(corrected for variations)

Is baseline representative of normal water use (Yes/No) Yes No

If no, description of variation (i.e., restrictions, shutdowns, Plant shutdown for
refurbishments, etc) (July - August 06)

C = Impact of variation on water use (i.e. variation from 0 -8,000

normal) kL per annum

D = A - C baseline water use corrected for variation (kL) 50,000 43,000

E = D/B baseline water use key performance indictors (KPI) | 27.8 21.0

Baseline KPI units kL/tonne kL/tonne

Table adapted from NSW Government Guidelines for Water Savings Action Plans 2005



To be completed for all sites that are included in the organisations sustainability Action Plans. Energy

consumption should be reported in most appropriate units - i.e., kWh, GJ, etc

Site number/name 1 2 3

Address 123 Sydney Street 321 Newcastle Street 456 Ballina Street

Energy provider Account number 123 4567 89 987 6543 21 654 4568 45

Baseline start date 1-Jan-2006 1-Jan-2006 1-Jan-2006

Baseline end date 1-Jan-2007 1-Jan-2007 1-Jan-2007

A = baseline energy use per annum (kWh) 50,000 66,000 65,000

Greenhouse Emissions Tonnes Tonnes

(see NABERS) 45 Tonnes 59 Tonnes 59 Tonnes

Business Activity Indicators m? m? tonnes

B = Quantity of site business activity 1,800 2,000 25,000

indicator per annum, corrected for variation

Is baseline representative of normal energy Yes No No

use (Yes/No)

If no, description of variation (i.e., restrictions, Increased energy Decreased energy

shutdowns, refurbishments, etc) consumption due to office consumption due to
refurbishment for 2 months ~ March 2006 unscheduled

shutdown

C = Impact of variation on energy use (i.e. 0 8,000 -3,000

variation from normal) kWh per annum

D = A - C baseline energy use corrected for 50,000 58,000 62,000

variations (kWh)

E = D/B baseline energy use key performance | 27.78 29.0 2.48

indictors (KPI)

Baseline KPI units kWh/m? kWh/m? kWh/tonne

Table adapted from NSW Government Guidelines for Energy Savings Action Plans 20052



Complete separately for waste and recycling

Quantity Collected

Example:

Number of containers collected multiplied by volume or weight of
the container

Your organisation has 10 wheelie bins of paper collected for
recycling (or waste) each month.

10 X 240L Bins = 2,400L of paper collected/month
2,400 X 12 = 28,400L per annum

28,000 + 1,000 (to convert litres to cubic metres) X 0.24 (to convert
cubic metres to tonnes) = 6.9 tonnes per annum

Cost

Example:

Number of containers multiplied by cost of pickup per container.

Waste contractor charges $5.50 to pick up each paper recycling bin
10 X $5.50/bin = $55.00 to recycle paper

Adapted from A WRAPP Guide to Conducting an Office Waste Assessment?'

A simple alternative waste baseline determination method is to weigh waste materials over
ten normal, consecutive working days. Then extrapolate weight measurements over the
month or year to determine average waste generation. Certain times of the year, such as end
of financial year and school holidays, should be avoided when utilising this method. This

method can also be used separately for recycled materials.

Rating Specification (L/min) | Specification (L/ Specification (L/ Specification (L/single stall or L/600 mm
min) average flush) of continuous length)

0 Star > 16 > 16 N/A > 2.5 serving a single stall or 4.0 for two stalls

1 Star >12and < 16 >12and < 16 >4.5and < 5.5 < 4.0 serving two stalls or equivalent continuous length?
2 Star >9.0and < 12 >9.0and < 12 > 4.0 and < 4.5 < 2.5 serving two stalls or equivalent continuous length?
3 Star >75and <9 >75and <9 >3.5and < 4.0 < 2.0 serving two stalls or equivalent continuous length?
4 Star >6.0and < 7.5 >6.0and < 7.5 >3.0and < 3.5 < 1.5 serving two stalls or equivalent continuous length?
5 Star >45and < 6.0 >45and < 6.0 >25and <3.0 < 1.0 serving two stalls or equivalent continuous length?
6 Star <45 > 4.5 and < 6.0 <25 < 1.0 serving two stalls or equivalent continuous length®

@ must be fitted with demand driven or smart demand operation

® must be fitted with demand-driven or smart-demand operation with a urine sensing device



To conduct a walk-through audit and get a
better understanding of your business's
consumption patterns and opportunities for
improvements, follow the basic steps below.

Prior to the physical audit of the site,
determine your business's resource use via
historical/current utility bills and establish a
baseline for water, energy and waste.
Convert baseline into KPI units.

Prior to the physical audit of the site, obtain
or draw the building floor plan and mark the
location of sources of energy, water and
waste disposal. This will help you map out
where resources are most necessary and
identify areas of inefficiency, such as
constant lighting in rooms that are
infrequently used.

Prior to the physical audit of the site, meet
with the building operations and
maintenance personnel to discuss the audit
and learn about the building's operating
systems and maintenance projects. One of
the objectives of an audit is to provide
information that will help the building
operations personnel run the facilities more
efficiently. Therefore, it is recommended
you invite the building operations personnel
to participate in the walk-through audit.
The operations staff will also be able to fill
you in on maintenance practices and any
issues with the building. Developing a good
working relationship with the building
operations personnel is important to getting
the most out of the audit and identifying
additional savings opportunities.

The next step is to conduct a walk-through
survey with building operations personnel.
Use direct observation and measurements to
complete the enclosed audit checklists as
you survey the facilities. Identify and record
all pieces of equipment that use water and/
or energy.

As you walk through the premises, be sure
to take notes of any outstanding questions
or areas that need follow-up information or
expertise. Discuss the feasibility and
opportunities for efficiency improvements
with the building personnel as you go
through the building, this will help you
develop a savings opportunity plan after the
audit is complete. Do not tamper with or
adjust any control settings or equipment,
leave this to the professionals.

Please note, the enclosed checklists do not
include every single detail which can be
included in an audit; rather they aim to
identify the largest energy, water and waste
areas as well as provide alternative solutions
to improve efficiency.



Facility floor size: m?

Operating hours:

Average number of units produced (or other KPI unit):
Baseline energy use per annum: kWh
Baseline energy use KPI: kWh/unit

List energy using equipment and machinery:

Walk-through audit instructions:
1. During the walk-through, mark all equipment requiring energy on site floor plan
2. Note any leaks, breakages, outdated equipment, etc on site floor plan as you complete walk-through

3. Note unoccupied areas on site floor plan, if systems are operating unnecessarily in these areas make a note to update settings or develop
phase out plans to switch these functions off

4. Assess equipment operations, noting if motors or other equipment are running efficiently or if they are excessively noisy, rough sounding,
running hot or leaking. Schedule maintenance based on findings.

5. Complete checklist with building facility personnel and note any follow-up actions or investigations required.

6. Post audit, review equipment list, repairs and maintenance needed and operating malfunctions found in walk-through and prioritise
addressing these areas in an action plan.

Greenhouse Challenge Plus: Energy Auditing Tools

Lighting (indoor and outdoor)

Lighting control

Chillers

Boilers and steam systems

Ventilation systems

Air conditioning systems

Office equipment

Domestic hot water

Building insulation

Infiltration (air leakage into buildings)

Compressed air
http://www.environment.gov.au/settlements/challenge/members/energyaudittools.html

Industrial facilities walk-through energy guidebook (US Based)
http://www.bpa.gov/Energy/N/projects/industrial/pdf/audit_guide.pdf

Administration and communication

Check list Y/N Units Suggested follow-up actions Responsibility
(no., type)
Communication and Has the critical need to be more Develop and post commitment policy
policy initiatives energy efficient been broadly statement Implement employee education
communicated within your business? and engagement programs
Has a management team been Create sustainability team involving senior
organised to provide strategy and management Include sustainability
leadership around energy efficiency? measures in business strategy development




Has an energy management plan or
savings plan been developed?

After audit, develop an immediate and
long-term energy savings plan. See Table 4

Have internal policies and procedures
been developed around energy
efficiency and management?

Use the audit findings to develop policies
and procedures addressing the most critical
and immediate energy efficiency measures

Employee engagement

Are energy conservation/efficiency
posters displayed throughout the
facilities?

Display signage reminding staff to switch
off equipment and lights

Do you provide rewards/
acknowledgement programs for
employee who are conserve energy?

Develop engagement and rewards
programs for staff

Are employees provided education
around energy efficiency?

Include energy efficiency training at staff
meetings and provide information in public
areas such as bulletin boards and internal
website

Are employees provided regular
updates on energy usage and
progress towards energy savings?

Provide energy savings progress reports to
staff

Energy tracking

Is energy usage regularly metered,
monitored and recorded?

Record energy usage and spending when a
bill is received

Determine baseline energy use
Read electricity meters

Have energy savings targets been
set?

After baseline is determined, set target
savings

Are energy costs and program
performance included in financial
and business reviews?

Add energy performance to financial
reviews and updates

Energy billing

On an annual basis, are energy rates
and supplier reviewed to ensure the
most favourable rate structure?

Include energy review at the end of reach
financial year

Lighting
Check list

Are monthly energy bills reviewed for
accuracy?

Y/N

Units
(no., type)

Double check energy usage vs cost when
recording energy activity for each bill

Suggested follow-up actions

Responsibility

Lighting use

Are lights turned off when rooms or
areas are not occupied?

Post signage reminding staff switch off
lights Install occupancy sensors

Are light switches labelled to denote
location of lighting?

Label light switches with corresponding
lighting area

Have energy conservation stickers
been placed on light switches?

Place energy saving reminders on light
switches

Have occupancy sensors been
installed in areas that are frequently
unoccupied (bathrooms, storage
rooms, hallways, etc)?

If no, install occupancy sensors in key areas

Have staff members been advised to
keep lights turned off in unoccupied
spaces?

Remind staff of energy saving measures
and that lights should remain off after
hours

Lighting types

Have older lighting fixtures been
upgraded or converted to T-5 lamps
and electronic ballasts?

Install or convert old lighting fixtures to
more energy efficient models

Have incandescent light bulbs been
replaced with compact fluorescent
light bulbs (CFLs)?

Replace all lights with CFL or more energy
efficient models. See Table X

Do EXIT signs use light emitting
diode (LED) fixtures?

Install LED fixtures to all EXIT signs

Has unnecessary lighting been
removed or disconnected, both
indoor and outdoor?

Review lighting needs and eliminate
unnecessary lights in all areas of building




Cleanliness and
maintenance

Are lamps regularly cleaned?

Remind housekeeping staff to reqularly
clean all light fixtures

Are broken lamps repaired?

Heating, Ventilation, Air Conditioning (HVAC)

Notify maintenance staff of any lamps that
need to be repaired

Post signage reminding staff to report
damaged lamps

Check list

YIN

Units
(no., type)

Suggested follow-up actions

Responsibility

Maintenance

Is there a service contract agreement
to provide regular safety and efficiency
maintenance to HVAC systems?

Contract regular maintenance to HVAC
systems

Are thermostats regularly calibrated?

Regularly calibrate HVAC system and
investigate/repair any abnormalities

Settings

Are heating and air conditioning
thermostats set to the most efficient
and comfortable level?

Set thermostat a few degrees higher in the
summer and lower in the winter

Does system have thermostat
sensors?

If no, install sensors in main work areas
and way from heat or draughts

If yes, check to ensure sensors are placed
away from heat sources and draughts

Are thermostats tamper proof?

Place covers over thermostats to prevent
staff from unnecessarily adjusting
temperature

Does HVAC system have a timer or
programmable?

Install or set timer to shut off system out
of operating hours

Install or set timer for portable systems

Is air conditioning and heating
setback when weather permits?

Program HVAC to switch off when outside
temperature permits

Water use and heating

Check list YN Units Suggested follow-up actions Responsibility
(no., type)

Settings Is hot water heater set to the Reduce hot water heater to minimum
minimum level necessary for temperature permitted for your business
production requirements? needs

Consider installing a solar hot water heater
If extremely hot water is needed for only a
few processes, consider installing separate
hot water heater for this area rather than
super heating all heaters
Are aerator and flow restrictor Install WELS aerated, flow restricted
sprayers, taps and efficient shower sprayers, taps and showerheads
heads installed?
Are timers installed to switch off Install timer to switch off hot water
water heater when facilities are heaters out of hours and switch back on
unoccupied? before opening
Insulation Are the hot heater and first 1-2 Insulate hot water heater and piping

meters of piping insulated?

Maintenance

Have leaks been identified and
repaired?

Schedule regular maintenance inspections
for leaks and repairs

Communication

Is water conservation signage
located throughout facility?

Post water savings and leak reporting
reminder signage with maintenance contact
info in kitchens, toilets and break rooms

Sydney Water has examples




Check list Y/N Units Suggested follow-up actions Responsibility
(no., type)

General

Settings Is equipment left on standby during Switch off all equipment when not in use

slow times or afterhours?

Install timers as needed

Maintenance

Is equipment cleaned regularly?

Regular cleaning and flushing out of
equipment will keep it running properly
and most efficiently

Is regular maintenance scheduled?

Develop a maintenance schedule to ensure
leaks and breaks don't go unnoticed and
compromise efficiency

Steamer boilers

Equipment

Are there steam leaks? (Look for wisps
of steam from malfunctioning steam
traps, pipework flanges and joints.)

Schedule immediate repair for all leaks

Schedule regular service and maintenance
checks

Is steam distribution network fully
insulated? And is insulation in good
condition?

Add insulation to steam distribution
network Replace/repair missing or damaged
insulation

Is regular (at minimum yearly)
servicing and cleaning scheduled for
boilers?

Schedule reqular cleaning of burners and
heat exchangers to remove build-up deposits
Replace any worn parts at this time
Servicing should include a combustion and/
or flue-gas test - adjust fuel/air mix as
needed to ensure boiler burns most
efficiently (CT015)

Is steam condensate returned to
boiler for reuse?

Utilise steam condensate returned to the
boiler, as it may still be as hot as 95°C,
which takes much less energy to convert to
steam than cold water

Reusing condensate can also recapture
chemicals added to the system

Motors and drivers

Equipment

Are motors and drivers switched off
when not in use?

Notify staff that unnecessary equipment
should be turned off when not in use
Display signage staff know when it's
appropriate to switch off equipment
Designate individual staff members to be in
charge of switching off equipment at the
end of shifts

Is regular service and maintenance
scheduled?

Schedule regular maintenance consisting
of: lubrication schedules, cleaning, belt
tensioning and alignment checks

Are motor appropriately sized?

Compare the motor rating plate with the
actual rating requirements on the
equipment the motor is driving. If motor is
oversized, consider replacing with more
efficient smaller motor.

Are inefficient or failing motors
being used?

Consider replacing failing motors with
more efficient models

Ovens

Settings

Are pre-heating times minimised?

Can pre-heating time be reduced or
avoided?

Are ovens operated only when full?

Try to schedule oven use only when full,
minimising idle time

Avoid oven doors aren't left open longer
than necessary

Maintenance

Are seals and hinges operating
correctly?

Replace seals and gaskets if torn and make
sure door hinges are tight and aligned
properly




Tanks

Equipment

Are there lids for tanks containing
hot liquids?

Consider fitting tanks with lids to minimise
heat loss and excessive energy use

Are tanks insulated?

Consider adding insulation to tanks to
minimise heat loss and pre-heating times

Are tanks being pre-heated
excessively or when not in use?

Check to ensure long periods of pre-
heating or heating when not in use are not
occurring

Air compressors

Equipment

Are there compressed air leaks,
especially on connectors, flanges and
flexible hoses?

Schedule repairs and mark on site floor plan

Encourage staff to mark compressor air
leaks and notify management

Are air compressors turned off when
not in use?

Inform staff that air compressors should be
switched off when not in use

Designate a staff member to check that
compressors are switched off at the end of
each shift

Consider installing automatic shut-off timer
to turn off compressor when not in use

Is compressed air actually needed for
every task?

Check that compressed air is not being
used unnecessarily such as agitating liquids
in tanks or cleaning machinery

Consider using fans for cleaning and
drying, which operate using less energy
Develop new operating procedures with
staff to correct unnecessary use

Settings

Is pressure set to minimum required?

Check that air pressure is set to minimum
required for needs

Setting pressure too low operates
inefficiently and too high can cause leaks

Has air temperature been reduced?

Use cooler air from outside rather than hot
air typically found in compressor rooms
Consider ducting outside air directly to
compressor

Is pressure dropping more than 10%?

Pressure should only drop about 10%
between receiver tank and discharge point
Measure pressure and if it is dropping
significantly, investigate obstructions,
restrictions, etc causing pressure drop

Schedule repairs as needed

Office equipment

Are belt tensions checked regularly?

Compressors operated by belts should have
the tension checked regularly to ensure
belts are not slipping

Check list YN Units Suggested follow-up actions Responsibility
(no., type)
Settings Are computers, monitors, printers, Place signage near exits reminding staff to
copiers and other office equipment switch off
turned off when not in use? Use reward programs to incentivise staff to
switch off
Install timer plug ins on office equipment
to switch off after hours
Are computers, monitors, printers, Program or set all equipment to energy
copiers and other office equipment saving or sleep mode
set for “sleep” or energy saving Remove 'screen savers' these only waste
mode? energy
Equipment Is office equipment the most energy Consider upgrading older equipment to

efficient models (generally Energy
Star)?

energy efficient Energy Star rated




Is Energy Star equipment specified
when making purchasing decisions?

Prioritise or require highest Energy Star
rating for all new purchases in purchasing
policy

Advise any staff making purchasing
decisions to take advantage of energy
efficiency opportunities

Building

Is equipment recycled or properly
disposed of at end of use?

Contract waste contractor about
appropriate disposal rather than sending
old equipment to the landfill

Recycle old equipment

Donate old equipment to non-profit
organisations

Check list

Y/N

Units
(no., type)

Suggested follow-up actions

Responsibility

Maintenance

Are seals, weather stripping and
caulking around openings in good
condition?

Replace seals that are cracked, dry or
missing

Does building insulation need to be
repaired or replaced?

Replace insulation that is no longer
effective

Settings Are blinds and shades adjusted to Adjust the blinds throughout the day to
take advantage of daylight and utilise minimise heat loss or over heating
or avoid the impact of solar heat?

Facilities Have thermal windows and glazing Consider replacing single paned windows

been installed to minimise heating
and cooling loss?

the double or triple panes
Consider glazing/tinting to minimise solar
heating, windows and skylights

Are ceilings, roof and walls
insulated?

Consider insulating all possible walls,
ceilings and roofing to maximise efficiency

Are heated/cooled offices separated
from unconditioned areas to reduce
heat loss?

Vehicles and transportation

Add air controlling devices to frequently
used doors such as, airlocks, PVC curtains,
warm-air curtains or automatic doors

Check list

YN

Units
(no., type)

Suggested follow-up actions

Responsibility

Maintenance

Do company vehicles receive regular
maintenance?

Schedule all vehicles for regular service
inspections

Equipment

Are company vehicles most fuel
efficient models available for your
business's requirements?

Consider retiring older or inefficient
vehicles and purchase more efficient and/or
hybrid and diesel fleets

When purchasing a new vehicle is
fuel efficiency prioritised?

Prioritise fuel efficiency when purchasing
new vehicles

Are vehicle GHG emissions offset?

Consider purchasing carbon offsets for
vehicle related GHG emissions

Communication

Are employees encouraged or
incentivised for taking public
transport or carpooling?

Promote public transport to staff
Organise carpooling schedules
Offer travel passes pre-tax




Facility size: m?2

Operating hours:

Average number of guests (or other KPI unit):
Baseline water use per annum: kL
Baseline water use KPI: kL/guest/day

Other instructions:

1. Identify water usage rates for all toilets, urinals, showers, taps and sprayers. (Consult manufacturer's user guide for toilets and
urinals and see flow rate test instructions below for showers, taps and sprayers)

2. Compare water flow rates to WELS ratings on Tables 12 and 13

3. If accessible, read water meters regularly and compare actual water use to the facility's water reduction goal. Large water users

should read meters daily.

Simple toilet leak test

To detect silent leaks - remove the toilet cistern lid, flush the toilet to empty the cistern and add a few drops of food colouring to the cistern
as it refills. If the tank is leaking, colour will appear in the bowl within 15 to 30 minutes. If your toilets are not of the standard cistern and
pan variety, (cavity mounted cisterns for example) then please do not attempt to investigate any leaks.

Note: Be sure to flush toilet after test is complete to ensure the food colouring does not stain toilet.

Shower and tap flow test

1. Fully turn on the cold-water tap of your shower or tap

2. Hold a bucket under the shower for 20 seconds

3. Remove the bucket and turn the water off

4. Measure the amount of water in the bucket by emptying a litre at a time into the measuring container

5. Calculate the flow rate (in litres per minute) by multiplying the number of litres by three. For example, if you collected 8 litres over

the 20 seconds, the flow rate is 8 x 3 = 24 litres per minute

Administration and communication

Check list Y/N Units Suggested follow-up action Responsibility
(no., type)

Communication and Has the critical need to conserve Develop and post commitment policy

policy initiatives water been broadly communicated statement
within your business? Implement employee and guest education

and engagement programs

Has a management team been Create sustainability team involving senior
organised to provide strategy and management
leadership around water Include sustainability measures in business
conservation? strategy development
Has a water management plan or After audit, develop an immediate and
savings plan been developed? long-term water savings plan. See Table 4
Have internal policies and Use the audit findings to develop policies
procedures been developed around and procedures addressing the most critical
water conservation and and immediate water savings measures
management?

Employee engagement | Are water conservation/efficiency Display signage reminding guests and staff
posters displayed throughout the to conserve water in relevant locations, i.e.,
facilities? kitchens, bathrooms

See Sydney Water's Every Drop Counts
program




Do you provide rewards/
acknowledgement programs for
employee who are conserve water?

Develop engagement and rewards programs
for staff

Are employees provided education
around water conservation?

Include water savings training at staff
meetings and provide information in public
areas such as bulletin boards and internal
website

Are employees provided regular
updates on water usage and progress
towards water savings?

Provide water savings progress reports to
staff

Water tracking

Is water usage regularly metered,
monitored and recorded?

Determine water baseline
Record the location of water meters on
floor plan sheet

Record the meter number, reading, date
and time

Set up a monitoring schedule

Is water use benchmarked against
industry best practice?

After baseline is determined, benchmark
against industry standard

Have water savings KPI and targets
been set?

After baseline and benchmarks are
determined, set target savings

Are water costs and program
performance included in financial
and business reviews?

Add water savings performance to financial
reviews and updates

Water billing

Do you know your water costs?

Review and record water data for every bill
received

Are monthly water bills reviewed for
accuracy?

Double check water usage vs cost for each
bill

Review audit findings and bills for areas of
high water use, investigate cause and check
for leaks

Metering
Check list

YN

Units
(no., type)

Suggested follow-up action

Responsibility

Meter reading

Are there sub meters installed?

Consider installing sub meters on water
intensive process equipment to help
monitor water use and detect leaks

Has leak detection analysis been
carried out by monitoring water
meters during zero flow periods i.e.
overnight?

Record meter reading afterhours then again
before opening. If there is a change in
meter reading, there are leaks occurring

Check list Y/N Units Suggested follow-up action Responsibility
(no., type)
Toilets Avre toilets single flush? Replace with dual flush (6/3 litre or 4.5/3
litre models)
If you have single flush toilets, can Consider reducing flush volume by
you reduce the cistern flush volume? adjusting cistern float arm or install a
displacement device or weight. Caution-
may not be appropriate for all models.
Are toilets dual flush? Check volume, replace 11/5.5 and 9/4.5 litre
models with 6/3 or 4.5/3 litre models
Are the toilets leaking/running? (See Fix leaks and running toilets
test below)
Are the cistern rubber seals on Replace every 2 years
toilets replaced regularly?
Urinals Are urinals cyclical ('fill and dump’) Replace with push button/pull chain or

flushing?

automatic sensor flushing units

Do urinals have automatic sensor
flushing?

Check sensors are working properly and not
flushing more than once every 6 minutes
regardless of number of users




Is the flow rate within the
manufacturer's recommended range?

If no, maintenance is required

Sink taps (check all
taps- kitchen,
bathrooms, etc)

Are sink taps leaking? (Check tap and
pipes below.)

Fix any leaks

Do sink taps have flow regulators
and aerators? (To check tap flow, see
blow)

Install flow regulators and aerators that
reduce flow to 6L/min

Look for WELS rated taps

Are taps mixed (both hot and cold
together) or separate?

Convert to mixed taps to minimise wasting
water-quicker achievement of optimum
temperature

Is the flow rate within the
manufacturer's recommended range?

If no, maintenance is required
Install flow restrictors or replace with WELS
rated fittings

Showers

Do showers have water saving
showerheads?

(To check showerhead flow, see
below)

Install flow regulator or aerator that
reduces flow to at least 9L/min
Replace showerheads with WELS rated
units

Are showerheads leaking?

Fix leaks

Is the flow rate within the
manufacturer's recommended range?

If no, maintenance is required

Steam systems
Check list

YN

Units
(no., type)

Suggested follow-up action

Responsibility

Steamer traps

Equipment Are steam traps well maintained? Schedule regular cleaning and maintenance
and check for leaks
Is condensate recycled to boiler? Consider installing a steam condensate
recycling system
Boiler
Equipment Are there leaks in the boiler or Check regularly for leaks and schedule

condensate return system?

repairs and maintenance

Are pipes and boiler insulated?

Add insulation to steam system and piping

Spray nozzles

Are control settings checked for
efficiency?

Check that control setting are not
operating unnecessarily

Check list YN Units Suggested follow-up action Responsibility
(no., type)

Equipment Are sprayer nozzles in good Check sprayer nozzles for wear, clogging

condition? and damage

Replace as needed

Are regular inspections of sprayer Develop a maintenance and inspection

equipment scheduled? schedule
Settings Are sprayers operating within the Test flow rate and investigate any that are

manufacturers suggested flow rate?

out of range

Are sprayers positioned properly to
minimise water waste?

Check sprayer positioning and adjust as
needed to minimise water waste

Look for options to capture and reuse water
in other processes

HVAC
Check list

YN

Units
(no., type)

Suggested follow-up action

Responsibility

Maintenance

Are HVAC systems scheduled for
regular maintenance?

Schedule regular maintenance and repairs




Equipment

Is recycled water used in cooling
tower?

Recycled cooling water through cooling
tower rather than sending to the sewer

Is a conventional water-cooled
cooling tower used?

When upgrading systems, consider an air
cooled or hybrid cooling system

Cleaning Processes
Check list

YN

Units
(no., type)

Suggested follow-up action

Responsibility

Are manual cleaning processes used?

Consider converting to automated Clean In
Processes (CIP) system

Are CIP processes checked for
accuracy and efficiency?

Check CIP programming to ensure it's
running optimally

Are rinse waters used as the
pre-rinse for other processes

Investigate options for rinse water capture
and reuse

Are water hoses used for cleaning?

Fit hoses with high pressure sprayer nozzles
Use a push broom rather than water hose
for cleaning

If water is required, use a water broom,
which are even more efficient than high
pressure hose nozzles

Trade Wastewater
Check list

YN

Units
(no., type)

Suggested follow-up action

Responsibility

Equipment

Is wastewater recycled?

If possible, capture of final rinse water and
re-use in the next pre wash cycle

Re-use wastewater for non-potable
applications (e.g. toilet flushing or
irrigation)

Install water treatment system for re-use
as make-up water in washing process

Are steps taken to minimise
wastewater run off?

Install bunds across key areas to contain
spills and washwater

Is a wastewater permit required for
your facilities?

Contact your water provider to ensure you
are meeting wastewater regulations

Vacuum Systems
Check list

YN

Units
(no., type)

Suggested follow-up action

Responsibility

Equipment

Are Liquid Ring Vacuum Pumps
(LRVP) utilised?

Consider upgrading to a dry vacuum system

Chillers

Is water from LRVP recirculated or
reused?

Look into options for recirculating water
and/or reuse for non-potable water
applications (toilets, irrigation)

Check list

Y/N

Units
(no., type)

Suggested follow-up action

Responsibility

Maintenance

Are chillers cleaned and scheduled
for regular maintenance?

Clean chiller tubes regularly to maximise
efficiency and reduce water use in cooling
towers

Is cooling systems operating
unnecessarily?

Check system controls for unnecessary
operation and cooling tower operation

Is heat load in plant minimised to
maximise efficiency?

Reduce chiller system heat load (e.g.
lighting upgrade, insulation, window film)
to save cooling tower water




Facility floor space: m?
Operating hours:

KPI units (example, # units/hour/day/L, etc):

This option for conducting a waste audit consists of visually sampling the waste stream and recording types and frequency of waste found in
receptacles.

Visual inspection of the different waste types and systems within the building
Estimate quantities of each waste type

Conduct site analysis

No physical sorting conducted

Check with the maintenance/janitorial staff to schedule the audit at a time of day when building receptacles are all at their fullest
Recruit two or three people to conduct the audit, depending on the size of the building and number of building waste receptacles
Observe any OHES requirements, i.e. plastic gloves, etc

Ensure audit takes place on a 'typical’ day, avoid times of unusually high or low waste activity such as holidays or end of financial year

Visual waste audit process:

1. Auditors should complete a walkthrough of the entire building, checking and recording the contents of 3-5 sample of waste bins
on each floor or department. You should not typically have to handle garbage, a visual survey should be sufficient. Remember this is an
estimate to gain a general idea of the types and amounts of waste being disposed of. Be sure to take notes.

2. Using the table below, estimate the percent bin is full, place a tick mark for each material observed in a receptacle and
approximate the material volume by percentage

3. Repeat for each type of sample waste container in all locations (i.e. plant floor, desk side containers, lunch/break room, kitchen,
and supply rooms).

4. After completing the walk-through and recording your findings, tally the tick marks for each material. This will demonstrate which
wastes were found most frequently throughout the building. For example, “copy paper was found in 5 out of 6 building waste receptacles.”
Also, be sure to account for percent bins are full as to not over estimate findings by assuming all bins are 100% full.

5. Repeat process for recycling bins, if applicable

Information found during a visual waste audit will help determine the types and amounts of wastes that could be recycled, reused,
composted or avoided to begin with. If you already have a recycling program, this audit will let you know if additional communication and
efforts are necessary to maximise recycling and reduce waste.

Terms used in audit:
Waste: garbage, trash
Materials: key supplies purchased, such as, stationary, paper, food, guest room items, cleaning supplies, etc

Recycling: recyclable materials such as paper, glass, metal, etc



Sample Visual Waste Assessment Worksheet

Location: Repeat table for each area and recycling receptacles

Key Areas: Kitchen, bars, guest rooms, break room, conference room, reception and central areas

Material: Sample Waste Sample Waste Sample Waste Sample Waste Sample Waste Sample Waste Average
Estimated visual (%) receptacle 1 receptacle 2 receptacle 3 receptacle 4 receptacle 5 receptacle 6 findings
% of bin full 100% 500% 25% 10% 25% 0% 35%
Bin size 25L 25L 251 40L 251 25L 27.5L
Days since collection 1 1 1 1 1 1 1 day
Food and organics X X X X X

50% 50% 10% 25% 0% 0% 22.5%
Cardboard X

5%
Copy paper X

10%
Newspaper X

10%
Aluminium cans X

5%
Glass
Plastic X

10%
Mixed paper
Magazines X

10%
Timber
Other

Waste walk-through checklist

Administration and communication

Check list

Y/N Units
(no., type)

Suggested follow-up action

Responsibility

Communication and
policy initiatives

Has the critical need to reduce
waste and recycle been broadly
communicated within your
business?

Develop and post commitment policy statement
Implement employee education and
engagement programs

Has a management team been
organised to provide strategy and
leadership around waste reduction
and recycling?

Create sustainability team involving senior
management

Include sustainability measures in business
strategy development

Has a waste reduction and
recycling plan been developed?

After audit, develop an immediate and
long-term recycling and waste minimisation
plan

Have internal policies and
procedures been developed around
waste reduction and purchasing?

Develop policies and procedures addressing the
most critical and immediate waste reduction
measures, i.e., recycling and purchasing policies

Employee engagement

Are waste reduction/recycling
posters displayed throughout the
organisation?

Display signage reminding staff to recycle and
conserve resources

Do you provide rewards/
acknowledgement programs for
employee who recycle and reduce
waste?

Implement engagement, education and rewards
programs for staff




Are employees provided education
around waste reduction and
recycling?

Include waste reduction and recycle training at
staff meetings and provide information in public
areas such as bulletin boards and internal
website

Are employees provided regular
updates on recycling and progress
towards waste reduction?

Provide waste reduction and recycling progress
reports to staff

Waste, materials and
recycling tracking

Are waste, materials (chemicals,
raw materials, paper, supplies,
food, etc) and recycling levels
reqularly monitored and recorded?

Record material, recycling and waste levels and
spending when a bills are received

Determine waste, material and recycling
baselines

Have material, recycling and waste
reduction KPIs and targets been
set?

After baselines are determined, set target
savings against industry standard (when
available) with timeframes

Are material, waste and recycling
program performance included in
financial and business reviews?

Add waste reduction, material and recycling
performance to financial reviews and updates

Waste, material and
recycling billing

Recycling
Check list

Are monthly waste, material and
recycling bills reviewed for
accuracy and efficiency?

Y/N

Units
(no., type)

Double check all bills for accuracy upon receipt
Review your material use by recording and
monitoring invoices for consumables such as
chemicals, supplies, paper, cleaning products
and other common purchases

Review visual waste audit findings against
material purchases and look for supplies that
are consistently being disposed of- can these be
reused, reduced or avoided?

Suggested follow-up action

Responsibility

General waste

Are there recyclable materials in
the general waste, i.e. cans/
bottles?

Communicate recyclable materials and goals to
staff regularly

Post signage reminding staff to recycle and
what materials can be recycled

Is there high contamination in
recycling bins, i.e. garbage in
paper recycling bins?

Communicate recyclable materials and goals to
staff regularly

Post signage reminding staff to recycle and
what materials can be recycled

Comingled Is comingled recycling provided? Consider providing comingled recycling bins in
offices
Materials Are the top waste categories in Look for reuse options of most wasted materials

the visual waste audit currently
being recycled or reused?

Evaluate processes and look for adjustments
that can minimise waste materials
Implement recycling for any appropriate
material that cannot be reused or avoided in
the first place

Are separate waste streams
created for recyclable materials?

Revise production line so waste materials can
be easily recycled or reused and do not end up
in the waste bin

Provide clearly marked and conveniently located
bins for recyclable materials

Are cleaning/janitorial staff
informed on waste reduction and
recycling initiatives?

Review recycling procedures and accepted
materials with cleaning staff

Include cleaning staff in waste and recycling
education initiatives

Update cleaning policies and procedures to
include waste reduction and recycling principles
of best practice




Processes
Check list

YN

Units
(no., type)

Suggested follow-up action

Responsibility

Settings

Are machine settings creating
excessive waste, i.e, trimmings,
off-cuts?

Reconfigure settings to reduce wasted materials
Recycle overspray

Are production batches optimised?

Avoid producing small batches more frequently

Mix only the volume of material required to fill
an order

Operations

Are waste streams set up within
the production cycle?

Provide clearly labelled bins for all unused
materials to maximise recycling and reuse
rather than disposal

Reintroduce materials that can be reused in the
production process

Are unused materials captured and
spills/leakage prevented?

Capture and reclaim spilled or leaked materials
Use oil-absorbent pads and reclaim both the
pads and used oil instead of using granulated
absorbents

Install spill basins or bunds in storage or
material use areas

Install splash guards and drip boards on tanks
and faucets

Install overflow control devices on process and
storage tanks

Products

Have product inputs and outputs
been evaluated for waste
minimisation opportunities?

Review all inputs, outputs and processes for
ways to reduce material inputs, replace
materials with recyclable/reusable sources,
reduce process wastes, reuse process wastes
and alternative uses for unavoidable wastes
Employ Cleaner Production techniques

Packaging

Are products taken back at end of
use for recycling or proper disposal?

If applicable, work with customers to take back
old products for recycling or refurbishment

Check list

YN

Units
(no., type)

Suggested follow-up action

Responsibility

Usage

Can packaging be reduced?

Evaluate packaging for ways to reduce
packaging

Deliver products on reusable crates or pallets
and reclaim for reuse

Do you work with customers to
reuse and minimise packaging?

Set up delivery and recovery system with
regular clients to reuse packaging materials

Are non-recyclable materials
minimised in packaging?

Revise packaging to avoid materials that cannot
be recycled or reused

Are environmentally friendly and
recyclable materials used in
packaging?

Revise packaging to utilise recycled and
recycled materials and can be reused

Is the organisation signed up to
the National Packaging Covenant
(NPC)?

Sign up the NPC

Cleaning
Check list

YN

Units
(no., type)

Suggested follow-up action

Responsibility

Equipment

Are alternative cleaning practices
used rather than chemical use?

Use poly-pigs or other cleaning devices rather
than chemicals to clean transfer lines

Use dry and non-solvent cleaning procedures
when feasible

Use environmentally friendly cleaning products
(non-toxic, phosphate free, biodegradable)




Is production scheduled so
cleaning can be minimised?

Schedule production of the lightest colour
batches first so cleaning rinses can be reused
for subsequent batches

Use counter current cleaning methods where
possible (i.e., utilised used solvent for initial
cleaning and clean solvent for final cleaning)
Dedicate process equipment to a single product,
where feasible, to reduce the number of
cleanups

Are cleaning best practices
employed?

Cover cleaning tanks with lid to prevent vapour
loss

Avoid cross-contamination of cleaners

Train staff to minimise spills and excessive
chemical use

Offices
Paper Are paper and stationary products If yes, consider sourcing options with higher
made from recycled content? recycled content when possible
If yes, what percent is recycled If no, source options with recycled content
(5,30,100%)?
Are there paper or stationary Review paper and stationary needs and
products that are rarely used? discontinue unnecessary or duplicate products
Toners Are toner and printer cartridges Rather than buying new cartridges, source

remanufactured?

remanufactured options

Are toner and printer cartridges
recycled?

Recycle cartridges to manufacturer or
designated recycling facility

Purchasing procedures

Is there obvious waste of unused
items i.e. office stationary, food,
ete?

Review purchasing procedures and avoid
reordering unneeded supplies

Have staff that purchase supplies
been informed of waste reduction
policies and initiatives?

All staff who are involved in purchasing should
be briefed on waste reduction measures and
sustainability purchasing policies

Are ‘green’ supplies purchased?

When purchasing new office supplies, look for
green options such as 'stapleless’ staplers,
reusable clips and refills

Prioritise supplies that minimise packaging or
packaging can be recycled or returned for reuse

Equipment
Check list

YIN

Units
(no., type)

Suggested follow-up action

Responsibility

Copiers, printers and
faxes

Do all copiers/printers/faxes have
duplex capacity?

Number yes:

Number no:

Purchase multipurpose printers/copiers with
duplexing capacity

Consider rationalising copiers and printers into
a fewer number of multipurpose printers/copiers

Are all computers and printers
default settings set to print double
sided?

Set defaults to print double sided

Is office and kitchen equipment
recycled or properly disposed at
end of use?

Avoid sending outdated equipment to the
landfill, find a recycling centre or donate

Are mobile phones recycled?

Collect mobile phones and chargers and recycle
Set up a mobile phone recycling bin at work.
Visit www.mobilemuster.com.au
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Monza Recycled contains 55% recycled fibre (25% post consumer and 30%
pre consumer) and 45% Elemental Chlorine Free pulp, the manufacturing

mill of Monza Recycled ensures that all virgin pulp is derived from
well-managed forests and is manufactured by an 1ISO14001 certified mill.

NSW Business Chamber is one of
Australia’s largest business support
groups, helping over 22,000 businesses
each year.

Founded in 1885, we've worked with
thousands of businesses, from sole traders
to large corporates, and have developed
into a leading business solution provider
and lobbying group with tremendous
strengths in workplace management,
OHS, IR HR, international trade, and
improving business performance.

Independent and non-government, NSW
Business Chamber represents the needs of
business at a local, state and federal level,
lobbying governments and authorities to
create a better environment to do
business in.

NSW Business Chamber
140 Arthur Street
North Sydney NSW 2060

Locked Bag 938

North Sydney NSW 2059

t >132696

f > 1300 655 277

e > navigation@nswbusinesschamber.com.au

The services detailed within this booklet are be supplied by NSW Business Chamber with financial support from the Australian Government. The information contained in this booklet is current as at March 2009.
Prices, benefits and services are subject to change at any time without notice. Please check with NSW Business Chamber for full and current details.
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