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3 Executive Summary

Food Waste Processor (FWP) units are mainly used to dispose of waste generated in the kitchen
during the preparation of food. Their use is limited by legislation to domestic and existing
hospital use only (in NSW). The highest per capita installation of FWP units appears to be in
apartment blocks.

In-Sink-Erator has approached the Cooperative Research Centre for Waste Management and
Pollution Control (CRC for Waste Management & Pollution Control Limited) to investigate the
environmental, technical, economic and social impacts of their product. In-Sink-Erator is the
leading supplier of residential, sewer-based food waste disposal systems.

The research was undertaken as five separate but interlinked studies examining the
technical/operational, environmental, economic, social acceptance and microbial risk impacts of
FWPs. The In-Sink-Erator unit was taken as representative of FWP units.

The study was restricted to the Waverley Local Government (Council) Area in the eastern
suburbs of Sydney. Within the limitations provided in the specific reports, the results are
believed to be representative of this area.

The procedures for this study are believed to be generic for analysis of these types of impacts.
Such procedures should be able to be transferred to other situations, for FWP use in both multi —
unit and other dwellings.

The results may not be transferable or applied to other areas without using new or verified data
sets. The general conclusions are expected to follow those reported here for similar situations,
but care must be taken to verify and document the basis on which the assumptions are based.

The following FWP scenarios were adopted:

0 The current situation. Available data indicate that 3% to 5% of households in the Waverley
area have FWP units. A value of 5% has been adopted for this investigation.

0 The future situation. Using the market penetrations of 15%, 25% and 50%, the 50% market
penetration in this study is considered to be an extreme case. It was assumed that all FWPs are
used every day for each of the adopted market penetrations - an extreme situation.

The five studies and their results are outlined below.
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Sub-investigation 1: Operational Impacts of the Food Waste Disposal System.

The aims of the analysis of the operational impacts investigation were:

a To determine current and anticipated future loads on the sewerage system from the use of
FWP units; and

0 To determine the positive and negative macro environmental impacts from the use of FWP
units in terms of impacts on:

(a) the occurrence of sewage overflows;

(b) the sewage treatment process;

(c) biosolids reuse;

(d) the marine environment in disposal of uncaptured portion of food wastes; and

(e) energy consumption required in sewage transport, treatment and biosolids processing.

0 To provide data to evaluate capital and operating costs of the food disposal options.

Data was both generated through a laboratory investigation using a FWP unit and also obtained
from In-Sink-Erator, Sydney Water and other relevant sources. The specific water usage used
in this investigation for each FWP unit was 6.2 Liters per household per day or 2.95 Liters per
person per day. These values are higher than the values obtained from the laboratory
investigation, midway between other referenced studies and lower than those used in overseas
investigations.

Several assumptions were made for this investigation in consultation with the steering
committee:

o All of the FWPs were assumed to operate together every day for each of the adopted market
penetrations.

o The current market penetration was assumed to be 5%.

Q It was assumed that the latest available local data as used in this study will not change in the
future.

a Pollutant load increases of less than 10% for all pollutants at Bondi STP were considered to
be within the design and operational capabilities of the plant and would not result in
operational problems or need capital upgrades.

a Sewage quality into Bondi STP was assumed to be the same as in the Waverley-Bondi
Eastern Slopes Intercepting Sewer.

0 The results from the laboratory investigation were assumed to be representative of the
Waverley Catchment.

There were major differences in concentrations and loads of pollutants in FWP effluent
between this investigation and those used by other investigators. In particular, the mean NFR,
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BODs and COD concentration from this investigation differed by up to three times when
compared to literature values.

Only this study and two others are based on local monitoring data. The others are based on
monitoring sewers for small differences of irregular flows. Results from the other
investigations cited in this report are based on generic literature values or theoretical
calculations.

The overall results of the operational impacts of the food waste disposal study show:

O increases in sewage flows from FWPs at any of the adopted market penetrations are very
small;

o FWPs contribute less than 0.1% flow to the Instantaneous Maximum Flow in the sewer at a
market penetration of 50%;

O impact on the sewage treatment process from the hydraulic loading attributable to FWPs is
small. Even for 50 % market penetration, FWPs would only contribute an extra 0.5% to the
Mean Average Daily Flows which are attributable to the area studied through the sewage
treatment plant;

Q impacts from additional pollutant loads on the sewage treatment process as a result of FWP
usage is also small: a market penetration of up to 15% should not cause operational problems
in terms of BODs, Oil and Grease and NFR. (It should be noted that the mean annual effluent
concentration for Oil and Grease at Bondi STP was closer to the EPA licence limit than for
the other pollutants for 1999. An increase of 10% Oil and Grease could increase effluent
concentrations by about 2 mg/L, resulting in a mean average effluent concentration of about
25 mg/L, if the rate of chemical dosing for the chemically assisted sedimentation process is
not varied. This slightly increased effluent concentration is about 15% less than the EPA
licence limit of 30 mg/L.)

2 FWPs would not adversely affect sludge digesters, dewatering centrifuges and biosolids
trucking movements up to a market penetration of 25%;

0 FWPs at any market penetration studied are unlikely to affect biosolids reuse, the marine
environment or energy consumption,

0 The use of FWPs would result in additional hydrogen sulphide generation within the
sewerage system and while this is associated with corrosion and odour problems, it is not
possible to quantify the effects or to estimate an upper FWP market penetration that could be
sustained by the existing system.

Sub-investigation 2. Environmental Profiles of the Food Disposal Options

The aim of investigating the environmental profiles of food waste disposal options was to assess
FWPs on the holistic basis of the ISO14040 standards using Life Cycle Assessment (LCA) and
compare them to home composting, co-disposal of food with municipal waste and centralised
composting of food and garden waste.
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The functional unit (“fu”) adopted for the LCA was the average amount of food waste produced
by a household for disposal in one year, 182 kg (wet).

The LCA was based on several assumptions made in consultation with the Steering Committee:

9 The beneficial use of by-products, such as compost and biosolids (avoided products), was not
part of the study.

0 The FWPs are operated correctly and require no maintenance over a 12 year lifespan.
0 The home composting unit is made of polyethylene that lasts for 12 years.
9 Home composting is correctly operated, and food waste degrades under aerobic conditions.

3 A Centralised Composting system for food and garden waste was assumed to run in parallel
with the existing MSW system, at a capacity of 50,000 tpa.

The disposal of food waste with municipal waste is common practice. No major assumptions
were made concerning the collection of waste. The amount of recovered energy is uncertain
should the biogas generated be used for energy recovery. This was treated by a sensitivity
analysis.

The LCA gave the following results for the impact categories studied:
0 Home composting had the smallest environmental impacts in all impact categories studied:

0 The FWP unit ranked second in terms of energy consumption, global warming potential and
acidification, but fourth in terms of human, aquatic and terrestrial toxicity potential and
eutrophication;

a Co-disposal received the second highest ranking in the categories of toxicity potential and
eutrophication potential, ranked only slightly behind FWP for energy consumption and
acidification and had the lowest ranking for global warming potential; and

0 Centralised composting had a relatively poor environmental performance due to its energy
intense collection activities, ranking fourth for energy and acidification and third in the
remaining categories.

Normalization of the results to an emission per capita basis (without weightings), showed
eutrophication from the FWP to have the largest relative potential impact for all the food waste
disposal options (of the impact categories considered), followed by centralized composting. Co-
disposal made significant contributions only to global warming and eutrophication potential.
The energy consumption and acidification potential of all food waste disposal options were
smaller relative to the annual average per capita impact.

Sub-investigation 3: Cost Comparison of the Food Disposal Options.

The results of this study show home composting is the least expensive option for the residents of
multi-unit dwellings, while the FWP is the most expensive. The cost to the resident of co-
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disposal and centralized composting are in between these two extremes, with centralized
composting being marginally the cheaper.

From a system-cost point of view, FWD appears again to be the most expensive option, and this
cost increases beyond the 25% market penetration level in the study area as additional capital
expenditure may be required at the sewage treatment plant.

The Codisposal system option would not necessitate additional capital investment (within
limitations imposed by the existing landfill capacity) as this is the waste management option
presently in place, whereas implementation of the Centralised Composting system option would
necessitate capital expenditure since such a system suitable for food wastes does not exist within
the Sydney area.

Sub-investigation 4 Additional Health Risks of the Food Disposal Options.

The aims of this part of the investigation were to evaluate:

a Microbial risks associated with sewer overflows caused by FWP units;
a Relative microbial risks between the four processing options; and

o Risks associated with disease vectors.

A formal quantitative microbial risk assessment (QMRA) approach was undertaken at a
screening level to compare risk between the various options under consideration. To compare
pathogen risks, each of the four possible pathogen groups was represented by an index
organism; viz: a virus (rotavirus), a bacterium (Salmonella typhimurium), a parasitic protozoan
(Giardia lamblia) and a helminth (4scaris lumbricoides).

Overall the study identified that:

a Risks from overflows from raw sewage would be unacceptable, however, FWP units may
only marginally increase the rate of sewer overflows during periods when the sewer is
already flowing at 100% (such as during storm events);

0 Domestic composting, without the addition of pet faecal wastes or meat products, was
predicted to result in acceptably low infection rates for all the pathogen groups;

2 Commercial composting (including human faecal wastes) appeared satisfactory from the
point of view of no significant pathogen risks;

0 Overall vector-based diseases were not considered significantly different due to the operation
of FWP units and on-site domestic composting in approved containers.

Sub-investigation 5: Social Impacts of the Food Disposal Options.

The relative merits (social factors) of the four food waste disposal options in multi-unit
dwellings within the study area were compared through two focus group discussions. The
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options were assessed across four criteria; consumer choice, accessibility of the option, space
requirements, and consumer uptake.

Disposal of food with municipal waste (the dominant current practice) was judged as being the
least satisfactory of all the options. Individual garden composting, while environmentally ideal,
was judged to be impractical for multi-unit dwellings.

FWPs and the separate food waste collection with centralised composting were evaluated as
being much more appropriate (across the four criteria) than the mixing of food and other waste.
This assessment, however, was provisional on the availability of a level of treatment that would
enable re-use of the waste material.

Overall conclusions.

Up to a market penetration of about 15 % of households, the use of FWP in multi-unit dwellings
would have small impacts on the sewage treatment and transport systems. Beyond this figure
there are increasing impacts, and at 50% market usage some may become significant.

The study indicates that Home Composting is the least expensive option for the residents of
multi-unit dwellings, while the FWP is the most expensive. The cost to the resident of Co-
disposal and Centralised Composting are in between these two extremes, with that of
Centralised Composting being marginally the cheaper.

For the householder, FWP appears to be the most expensive option. Overall, costs increases
beyond the 25% market penetration level in the study area may be incurred as additional capital
expenditure may be required at the sewage treatment plant.

The Co-disposal system option would not necessitate additional capital investment (within
limitations imposed by the existing landfill capacity) as this is the waste management option
presently in place, whereas implementation of the Centralised Composting system option would
necessitate capital expenditure since such a system suitable for food wastes does not exist within
the Sydney area

From an environmental viewpoint well controlled and managed home composting is the most
favoured option across all impact categories. FWP ranks approximately equal second across
three categories but fourth across four categories of impact potential.

None of the options, when correctly operated, posed a significant additional risk to health.

While the focus groups preferred FWP or centralised composting for food disposal in multi-unit
dwellings, for convenience and perceived health benefits, they are sensitive to the impact arising
from the disposal of the waste materials. Thus FWP and Centralised Composting would appear
to have a high acceptance rate if the biosolids or compost are reused in a way that has acceptable
minimal impacts on the environment.

For up to 15% market penetration in the study area, the use of FWP in multi-unit dwellings
would be expected to have a small impacts on the sewage treatment system. If their adoption
and use became more widespread, there would appear to be a need for additional investment in

Document: 2883R Page 10/31
Revision: 1 December 2000



Assessment of Food Disposal Options in Multi-Unit Dwellings in Sydney

the sewage treatment system, however this is unlikely to be in the near future given the
presently low market penetration of these units. Environmentally, correctly implemented Home
Composting is the preferred option, however this may not be acceptable to residents of multi-
unit dwellings for whom the FWP offers a practical, but much more expensive, alternative. The
environmental cost of adopting this alternative would present a trade-off: The Energy, Global
Warming and Acidification impacts are less than or equal to those of the Co-disposal or
Centralised Composting options, however the Toxicity and Eutrophication impacts are higher.
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4 Background

Food Waste Processor (FWP) units are mainly used to dispose of waste generated in the kitchen
during the preparation of food. Their use is limited by legislation to domestic and existing
hospital use only (in NSW). The highest per capita installation of FWP units appears to be in
apartment blocks.

In-Sink-Erator has approached the Cooperative Research Centre for Waste Management and
Pollution Control (CRC for Waste Management & Pollution Control Limited) to investigate the
environmental, technical, economic and social impacts of their product. In-Sink-Erator is the
leading supplier of residential, sewer-based food waste disposal systems.

The research was undertaken as five separate but interlinked studies examining the
technical/operational, environmental, economic, social acceptance and microbial risk impacts of
FWPs. The In-Sink-Erator unit was taken as representative of FWP units.

This research assessed the environmental, technical, economic and social impacts in in-sink food
waste disposal units. The main objectives were to:

(a) To establish and quantify:

®  The positive and negative environmental impacts
o The infrastructure provision and operating costs

resulting from current and possible future use of in-sink food disposal units in multi dwelling
developments to assess the impacts on the water and wastewater management system, as well as
impacts avoided in the solid waste management system, in “likely” and “worst case” scenarios,
depending on disposer market penetration.

(b) To compare the benefits and disadvantages of the FWP with the following food waste
management options:

* Individual garden composting,
* Disposal of food with municipal waste (Co-disposal),
= Separate organic waste collection with centralised composting.

5 Aims of the Investigation
The specific aims of the investigation were to:

0 determine current and anticipated future loads on the sewerage system and sewage treatment
system from the use of FWP units;

0 determine the positive and negative macro environmental impacts from the use of FWP units
in terms of impacts on:
- the occurrence of sewage overflows;
- the sewage treatment process;
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O

- biosolids reuse;
- the marine environment in disposal of uncaptured portion of food wastes;
- energy consumption required in sewage transport, treatment and biosolids processing.

determine loads diverted from municipal solid waste collection as a result of using FWP units
and the associated environmental and economic consequences;

determine environmental profiles of the food disposal options;
evaluate capital and operating costs of the food disposal options;
evaluate the social implications of the food disposal options;

compare the overall benefits and disadvantages of the food disposal options.

6 Report Structure

The aims of this study were addressed through five separate sub-investigations, the results of
which form the basis for the overall comparison of the benefits and disadvantages of the food
disposal options.

These sub-investigations were:

An operational analysis approach to assess impacts on the sewerage system of FWP units;
A Life Cycle Assessment approach to compare the environmental impacts of the disposal
system options;

A cost comparison of the disposal system options;

A microbial risk assessment (MRA) conducted to estimate additional health risks;

A broad assessment of the social aspects of each food waste disposal option through focus

groups;

Following a literature review, the sub-investigations are presented in detail in the following
sections 8 to 12 of this report and then the overall comparison of the food disposal options is
presented through the conclusions in section 13.
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7 Literature Review

A review of the available literature revealed the following references which describe earlier
investigations to evaluate impacts of FWPs on sewerage systems:

Sinclair Knight (April 1990) undertook a study for Sydney using market penetrations of 5% to
100%. The authors concluded that FWPs would have a minimal effect on the volumes of
sewage flow and could result in significant increases in pollutant loads in Sydney sewerage
systems, although impacts would be dependent on the extent to which FWPs were used. At the
estimated market penetration rate at the time of the study (10%), FWPs were concluded to have
a minimal effect on the sewerage system. The results from this investigation were based on
generic literature values, not on local sampling data.

Griffith University (August 1994) collected kitchen organic waste from 10 households in the
Ashmore suburb of Gold Coast City, ground the waste through a FWP unit and analysed the
resultant wastewater. Impacts on the Ashmore sewerage system (75,000 households) were
evaluated assuming 100% market penetration of FWPs.

The results indicated that the incremental increase in the sewage hydraulic load would be
negligible, increases in solids and BODs loads would be less than 20% and nutrient loads would
increase by less than 5%. Furthermore, STP aeration tanks would have to be increased in size
by about 16%, based on the most pessimistic circumstance that STPs were at full load capacity.
It was concluded that FWPs do not present an unmanageable load on the existing sewage
treatment facilities. FWP market penetration in the area at the time of the study was
approximately 20%, however this was not considered by the investigators.

de Koning, J and van der Graaf, JHIM (1996) investigated impacts of FWPs on the Dutch

sewerage system using the theoretical chemical composition of food waste. Food composition
data were obtained from investigations undertaken in different countries. It was concluded that
impacts of FWPs on sewer systems and wastewater treatment plants was minimal and that
adverse effects were negligible at a FWP market penetration of 10%.

NYC (Late 1990s) monitored sewers for 21 months at three study locations to determine
impacts of FWPs. The data were used to predict impacts on sewers to the year 2035 assuming a
worst case scenario of 1% increase in the number of households using FWPs annually. This rate
of increase would mean that more than one third of households in New York City would have
FWPs installed by the year 2035, a market penetration which was considered to be unlikely.

The results indicated that although FWP units may cause increases in Suspended Solids and Oil
& Grease in the sewerage system, incremental increases in sewer maintenance costs, water
consumption and STP operating costs would be minimal. It was recommended that a ban on the
introduction of FWPs in combined sewer areas of New York City should be lifted.

There is a scarcity of published literature on Life Cycle Assessment (LCA) for food waste
processors (FWP), whereas more LCA studies are available for municipal solid waste (MSW).
Four studies have been found which address the environmental impacts of FWP units.
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