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Our ref: 07/31

Yourref: MP06_0228

The Director-General

Department of Planning & Infrastructure
GPO BOX 39

SYDNEY NSW 2001

Attention: David Mooney

Dear Sir

RE: SHOALHAVEN STARCHES EXPANSION PROJECT MP06_0228
MINOR MODIFICATION TO ETHANOL PLANT
BOLONG ROAD, BOMADERRY

| refer to the meeting attended by Ado Zanella, Felicity Greenway, David Mooney from the
Department of Planning and Brian Hanley, Tom Geczy and myself on the 15™ August 2011 in
connection with the above matter.

At the meeting it was indicated by Departmental staff that the above project was considered a
minor modification to the Project Approval for the Shoalhaven Starches Expansion Project
(MP06_0228). As a result a modification application made pursuant to Section 75W of the
Environmental Planning & Assessment Act would need to be submitted.

To initiate this process it was requested that a submission be made detailing the proposed
modification to enable the Department to issue the Director-General’s requirements (DGRs)
for the proposed modification pursuant to Section 75W(3) of the EP & A Act. This submission
has therefore been prepared on behalf of Shoalhaven Starches to provide some background
information to this proposed modification and to seek the DGRs for this proposed minor
modification.

Background

On the 28™ January 2009 the Minister for Planning issued Project Approval MP06_0228 that
enables Shoalhaven Starches to increase its ethanol production capacity to meet the expected
increase in demand for ethanol arising from both Federal and Stage Government initiatives to
encourage the increase use of ethanol as a fuel additive. The Project Approval will subject to
certain conditions enable Shoalhaven Starches to increase its ethanol production in a staged
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manner at its Bomaderry plant from the current approved 126 million litres per year to
300 million litres per year.

Following the Minister's determination Shoalhaven Starches have been implementing and
commissioning works in accordance with this approval. Following commissioning of
components of the approved development the Company has had an opportunity to review and
identify several operational efficiency and process improvements.

As a result Shoalhaven Starches have identified two areas to better refine operational
processes and improve energy efficiency with the sites operations. Essentially the proposed
modification relates to the following areas of the process:

e Fermentation; and

e Distillation.

The modifications involving these processes will not result in an increase in the capacity of the

plant or production capability. The modifications to the Fermentation process are required for
operational reasons while the Distillery modifications are required to improve energy efficiency.

The Proposed Modification

Modification to the Fermentation Process

The Ethanol Plant utilises waste from the starch, gluten and syrups sections of the plant to
feed fermentation and distillation, which produces ethanol. In effect the ethanol production
process comprises an integral component of the Company’s waste water treatment process.
An essential difference therefore between ethanol produced by Shoalhaven Starches and
ethanol produced by other producers, is the ethanol produced at Shoalhaven Starches is a
value added product from the Company’s waste stream from the production of gluten and
starch. The ethanol produced from waste starch does not involve the diversion of grain from
other markets (such as livestock feed). Indeed a further value added product from the waste
stream from the production processes at the Plant is dried DDGS which provides an
alternative stock feed product.

The starch from the starch plant and grain crushed from the grain plant are mixed in the
fermentation plant and the starch in this feedstock is converted to sugars, which are then
fermented to produce ethanol. The fermentation process is a natural process where yeast
converts the incoming sugars to ethanol. This process requires a residence time of
approximately 50 hours, which necessitates the use of large holding tanks called fermenters,
which allow time for the process to take place producing a “beer” to feed the distillery.

The distillery separates the ethanol from the “beer” in the “beer” column then purifies the
ethanol by passing it through rectification columns and molecular sieves which remove
remaining water, which is not removed by the “beer” column. The ethanol is then ready for
sale.

To increase production to the rates envisaged by Project Approval MP06_0228 it is necessary
to install:

e an additional 3 fermentation tanks;
e additional cooling towers;

e additional molecular sieves and associated additional cooling towers.
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The three new fermentation tanks (each with a capacity of 3 ML) and associated cooling
towers have been constructed to the eastern extremity of the factory site, within the vicinity of
existing approved fermenter tanks.

Additional molecular sieves with associated heat exchangers, pumps and cooling towers will
be installed within the existing ethanol distillation plant structure, adjacent to existing molecular
sieves. Molecular sieves receive industrial grade ethanol from the storage tanks, process it to
fuel grade ethanol and then pump it back to storage. The molecular sieves essentially remove
water content from the industrial grade ethanol. The new molecular sieves will operate in
parallel with the existing molecular sieves.

Following a review of operations since the commissioning of plant associated with the
Shoalhaven Starches Expansion Project it has been ascertained that two (2) additional
fermenter tanks (similar in size to the approved fermenters) are required to be installed on the
site.

One new fermenter tank is required to replace an existing fermenter which has been taken out
of the fermentation process and is now used as a buffer tank for the stillage generated from
the distillery process and which is processed further in the Dried Distillers Grain Syrup (DDGS)
Plant.

Stillage comprises the suspended and soluble solids that are removed from waste water flow
from the Distillery by the DDGS Plant. This process includes the use of decanters,
evaporators and DDGS dryers.

At present the cleaning program for the evaporators and other equipment in the DDGS Plant
results in disruption and a reduction in the to the Distillery process operations. Once this
equipment is cleaned the Distillery process is the required to be intensified to meet normal
process operation requirements. This results in peaks and troughs in production within both
the Distillery and DDGS Plants.

The allocation of an existing fermenter as a buffer tank will even out the flows and will reduce
the peaks which are now occurring. This will result in better control of the Distillery and the
DDGS Plants.

The buffer tank evens out the flows between the Distillery and the DDGS Plant by filling when
sections of the DDGS Plant are off-line for cleaning thus allowing the Distillery to run at its
normal rate. When the DDGS Plant is cleaned and the buffer tank is filled, the DDGS Plant will
draw from the buffer tank at a greater rate than the flow from the Distillery thus emptying the
buffer tank.

The second additional fermenter is required to enable fermenters which are currently in
operation in the Fermentation Plant to be taken out of service for cleaning.

The existing fermentation process was originally designed and implemented as a continuous
process. A continuous fermentation process is one where the feed from the Starch Plant
continually flows through each of the fermenters in turn before going to the Distillery. The time
the volume takes to flow through the total fermenters is sufficient for the conversion of the
starch by yeast into alcohol.

It is difficult to take fermenters out of service for a thorough clean on a continuous basis and
still maintain the time required for conversion. As a consequence the system was changed to
a batch process which enables fermenters to be taken out of service individually for thorough
cleaning.
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It is very difficult to clean the fermenters when they are all part of the continuous process.
Cleanliness is extremely critical to the fermentation process because the bacteria compete
against the yeast and consume part of the carbohydrate (starch) thus reducing the yield.

When fermenters are being cleaned on a continuous basis there is not sufficient time to enable
a thorough cleaning to take place and consequently any remaining bacteria will flow through
all downstream fermenters and infect the fermenters in the process.

By converting to a batch process individual fermenters are taken out of service and thoroughly
cleaned if there is any remaining bacteria it will not infect other fermenters in the plant because
each fermenter directly feeds into the distillery rather than feed into other fermenters and
causing infections.

Cleanliness is paramount because the unwanted bacteria competes with the yeast and results
in production of lactic acid. As a consequence the yeast will not be able to convert all of the
starch to alcohol because some of the starch will have been consumed by the bacteria.

The consequence of the bacterial infection consuming some of the starch reduces the amount
of alcohol that is produced per tonne of starch namely reducing the overall plant yield.

The continuous process has been changed to a batch system. As mentioned previously a
continuous fermentation process is one where the liquid starch flows through each fermenter
in turn. Starch is being converted to alcohol by the yeast prior to entering the distillery
whereas batch fermentation means that conversion from starch to alcohol occurs in individual
fermenters prior to transfer to the distillery. The batch process enables better cleaning of
individual fermenters and eliminates the risk of infections from one fermenter to another.

The batch system approach has the advantage that it enables individual fermenters to be
taken out of service for cleaning. To provide the necessary fermentation time and to prevent
disruption to production whenever fermenters are taken out of service for cleaning there is a
need for additional fermenters to make provision for redundancy and to enable continued
ethanol production.

In summary therefore the proposed modification involves:

e An additional fermenter is required to replace an existing fermenter which is being
converted to a buffer tank between the Distillery and DDGS Plants.; and

e Another fermenter is required to provide scope for redundancy when fermentation tanks
are taken out of service for cleaning.

Modification to the Ethanol Distillery

Energy is a significant cost within the Ethanol Distillery operations. Following investigations
there is an opportunity to undertake some modifications to the Ethanol Distillery that will result
in better energy efficiency outcomes and thereby reduce overall costs for the operations.

The distillery uses two sources of energy. Electricity for the motors on the transfer pumps, and
steam which is produced by the Natural Gas and coal fired boilers on site.

All forms of energy are expensive and the energy costs on the Shoalhaven Starches site runs
into the 10’s of millions of dollars per year. The Ethanol Distillery is the biggest individual user
of energy in the form of steam and there is an opportunity to reconfigure the distillery by
removing one of the older columns and associated equipment and replacing them with newer
improved design columns and associated equipment.
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The newer columns will run at a lower steam pressure than the equipment that will be taken
out of service.

Other forms of efficiency improvements include the replacement of the use of live steam
injection by heat exchangers so that steam condensate is recovered and reused.

It is proposed to install an evaporator adjacent to the existing distillery. The role of the
evaporator will be to increase the solids in the feed thus reducing the amount of liquid that
needs to be heated up to evaporate the ethanol in the distillery.

In addition, it is proposed to replace one of the high pressure distillation columns with three
low pressure columns to save steam. The design of the three replacement columns will have
different types of trays inside them which will improve the separation of the ethanol from the
stillage and water by the use of lower pressure steam than in the older designed columns.

None of these distillery modifications will result in an increase in the capacity of the distillery
but are designed to improve energy efficiency by reducing the need for steam created from the
coal fired boilers. As a result:

e The proposed modification will not increase the amount of emissions from the plant
including odours. Indeed the project is likely to reduce the overall greenhouse gas
emissions from the plant.

e The proposal will not increase wastewaters that will need to be treated and disposed.

e The proposal will have no additional traffic impacts.

e The noise impacts will be minimal because the equipment is effectively static equipment

with transfer pumps. However, if there is any need for noise suppression that will be
incorporated in the detailed design.

In summary, the two components of this minor modification application are two additional
fermenters to improve operational processes and modifications to the distillery to improve
energy efficiency. Plan details of the proposed modification are attached for your information.

| trust the above information is of assistance. On behalf of Shoalhaven Starches we therefore

request the DGRs for this proposed minor modification application with respect to MP06_0228
for the Shoalhaven Starches Expansion Project as outlined in this submission.

If you require any further clarification concerning the matters raised in this submission please
do not hesitate to contact me.

Yours faithfully

5@4,,_@“& b

Stephen Richardson
COWMAN STODDART PTYLTD

Enc.
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