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PUBLIC ENVIRONMENTAL REVIEW 

FOR DEVELOPMENT OF A STRAW PULP AND PAPER MILL 
AT MOORA 

The Environmental Protection Authority (EPA) invites people to make a submission on this 
proposal. 

The Public Environmental Review (PER) for the proposed development of a Straw Pulp and 
Paper Mill at Moora has been prepared by the Moora Pulp and Paper Company Pty 
Ltd in accordance with Western Australian Government procedures. The report will be 
available for comment for 8 weeks, beginning on Saturday 16 February 1991 and finishing 
on Friday 12 April 1991. 

Comments from Government agencies and from the public will assist the EPA to prepare an 
Assessment Report in which it will make a recommendation to Government. 

Following receipt of comments from Government agencies and the public, the EPA will 
discuss these comments with the Moora Pulp and Paper Company Pty Ltd and may ask 
for further information. The EPA will then prepare an assessment report with 
recommendations to Government, taking into account issues raised in the public submissions. 

WHY WRITE A SUBMISSION? 

A submission is a way to provide information, express your opinion and put forward your 
suggested course of action including any alternative approach. It is helpful if you indicate 
any suggestions you have to improve the proposal. 

All submissions received will be acknowledged. 

DEVELOPING A SUBMISSION 

You may agree or disagree, or comment on, the general issues discussed in the PER or with 
specific proposals. It helps if you give reasons for your conclusions, supported by relevant 
data. 

You may make an important contribution by suggesting ways to make the proposal 
environmentally more acceptable. 

When making comments on specific proposals in the PER: 

clearly state your point of view; 

indicate the source of your information or argument if this is applicable; and 

suggest recommendations, safeguards or alternatives. 
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POINTS TO KEEP IN MIND 

By keeping the following points in mind, you will make it easier for your submission to be 
analysed. 

Attempt to list points so that the issues raised are clear. A summary of your submission is 
helpful. Refer each point to the appropriate section, chapter or recommendation in the PER. 
If you discuss sections of the PER keep them distinct and separate, so there is no confusion as 
to which section you are considering. 

Attach any factual information you wish to provide and give details of the source. Make sure 
your information is correct. 

Please indicate whether your submission can be quoted, in part or in full, by the EPA in its 
Assessment Report. 

REMEMBER TO INCLUDE YOUR NAME, ADDRESS AND THE DATE 

THE CLOSING DATE FOR SUBMISSIONS IS: Friday 12 April 1991 

SUBMISSIONS SHOULD BE ADDRESSED TO: 

The Chairman 
Environmental Protection Authority 
1 Mount Street 
PERTH WA 6000 

Attention: 	Mr Cohn Murray 
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SUMMARY 

INTRODUCTION 

The Moora Pulp and Paper Company Pty Ltd proposes to establish a pulp and 
paper mill close to the town of Moora in the Central Midlands district of Western 
Australia. The mill will have the capacity to produce 67,000tpa of air dried pulp 
using 95,000tpa of cereal straw as a feedstock. It will also produce up to 50,000tpa 
of paper products using 50,000tpa of collected waste paper mixed with a portion of 
the straw pulp produced by the mill. 

Both the air dried pulp and the paper products are destined for overseas markets for 
the manufacture of containerboard (the base material for corrugated boxes). The 
principal markets serviced by the mill will be in South and East Asia. The project 
has the potential to earn between $60M and $70M in exports annually and to directly 
and indirectly employ over 260 people. 

The economic philosophy of the proposal is based on matching a large, unused fibre 
resource with a large and rapidly growing demand. Cereal straw has fibre 
characteristics that make it ideal for use in the manufacture of fluting, the 
corrugated paper used in containerboard boxes. This has been combined with a well 
proven, chemically mild, low temperature, low pressure process to produce the pulp 
from the cereal straw. Waste paper will also be repulped to be mixed with the straw 
pulp to produce paper products. 

A comprehensive effluent treatment system has been matched with the process to 
yield a liquid effluent suitable for irrigation of trees or other crops. The maximum, 
economically feasible recovery of energy from the effluent and recycling of process 
water has been adopted. 

The project has received wide support, particularly from the local community, 
members of which have formed a unit trust which has invested in the project. 

The purpose of this Public Environmental Review document is to communicate to all 
interested and responsible parties: 

the scope of the project; 

the nature and extent of likely environmental impacts; and 

the management measures to be implemented to minimise impacts or keep 
them to within acceptable levels. 

2. 	PROJECT BENEFITS 

A straw pulp and paper mill located near Moora will conform to the Government's 
philosophy of sustainable development. The principal inputs to the mill are cereal 
straw and waste paper both of which are under-utilised or not utilised at all. In 
addition, products from the mill will be of a high quality in terms of the uses to 
which they are to be put and therefore replace demand for forestry products that 
would otherwise be used in the production process. 
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Effluents from the mill will be treated before discharge and then used to irrigate a 
tree plantation or other cash crops. The characteristics of the site are amenable to 
this proposal and minimal environmental impact is expected from operation of the 
mill. 

Other benefits generated by the mill will include: 

additional employment opportunities, particularly in a rural area. 

effective decentralisation of industry from Perth and the coast. 

attraction of export income of up to $60M to $70M annually. 

creation of a firm, on-going market for collected waste paper giving an 
identifiable focus for the paper recycling industry. 

provision of a boost to the economy of the Moora area and the creation of longer 
term opportunities for service industry development and employment. 

The proposal is based on a target market for fluting paper that can be met by a 
number of pulp manufacturing processes and raw material streams. The choice of 
raw material supply for the Moora mill has been based on the availability of an 
essentially waste product from cereal grain production. This choice is further 
enhanced because of the good performance characteristics of the straw fibre in 
meeting the needs of fluting paper with respect to paper strength. 

The selection of the straw pulping process to be used in the Moora mill has been based 
on its low environmental impact and its proven performance in an operation situation 
close to an urban population in Spain. The process is entirely sufficient to treat the 
raw fibre resource without the need for more aggressive chemical action commonly 
used to pulp wood. Alternative processes are available but are far less attractive in 
meeting the environmental constraints at the Moora site. 

The incorporation of a waste paper repulping process in the mill provides major 
advantages to the recycling activities within Western Australia. Waste paper 
recycling in W A is currently restricted to 0 C Cs and office papers. Introduction of 
this proposal will provide a use for the much maligned newsprint and M W P grades, 
the majority of which ends up in landfill. Alternative raw material supplies to this 
process do not exist. 

The siting of the facility at Moora was based on a number of criteria, including; 

availability of fresh water in excess of that required by the process, 

proximity to good quality road and rail transport facilities, 

close proximity to a reliable supply of straw, 

access to port facilities, 

specific site conditions suited to the establishment and operation of the mill, 
and 
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the strong support shown for the proposal by the local community. 

Other sites were considered in the Shires of Dongara, Three Springs and Gingin but 
the proponent believes that on environmental, social and economic grounds the Moora 
site provides the most suitable location for the mill. 

The proposed mill is to be located on a site of approximately 21 Oha total area located 
approximately 13km due north of Moora. The site is situated within agricultural 
land and access will be gained by constructing a road 3km long running west of the 
Midlands Road to the site within a gazetted road reserve. 

The mill itself will occupy about 24ha of the site with the remainder of the site being 
sufficient for a tree plantation. The site has been totally cleared of natural vegetation 
and was at some stage cropped, although in the last ten years it has not been actively 
used for any specific purpose. It is in an area zoned rural, well outside the townsite 
boundaries of Moora. The proponent has initiated a rezoning process as part of the 
implementation of the project. 

The site itself is remote from existing residences with the nearest house being at 
least 3km from the mill site and 2km from the boundary of the overall site area. The 
mill will be accessed by a new road to be built within an existing gazetted road 
reserve. This road will only service the mill site unless the Shire of Moora 
implements full construction for other purposes. 

The selection of the site at Moora places the mill in the heart of a productive wheat 
farming area and within relatively easy reach of Perth and the ports of Fremantle and 
Geraldton. 

The mill will be designed to: 

process cereal straw fibre into air dried pulp 

repulp waste paper, mix it with a proportion of cereal straw pulp and 
manufacture paper. 

At the Moora mill pulping will be achieved by first breaking the straw up 
mechanically with a hammer mill and later digesting the lignins or fibre bonding 
agents using caustic soda. The liberated fibres are then refined and washed and 
collected in a straw pulp storage tower. The washed pulp can then be fed through a 
paper machine where it is formed into a mat and pressed and dried before being cut 
into sheets or rolled onto reels then wrapped prior to export. Alternatively, the 
straw pulp can be mixed with repulped waste paper to form a paper product. In this 
operation the pulp feed to the paper machine is drawn from the straw pulp storage 
tower and the waste paper pulp storage tower and is then processed in a manner 
similar to that for the full straw pulp process. The continuous paper sheet produced 
in this process is then fed onto rolls for packaging and export. 

The proponent has established the suitability of the cereal straw resource and its 
availability on a seasonal basis from an area within 100km of the mill site. It has 
been estimated that more than 500,000tpa of straw will be available within that area 
compared to the 95,000tpa of raw material feed required. 
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Straw will be harvested and baled by farmers or contractors using well established 
methods. The mill will be sufficiently flexible to accept a wide range of bale types. 

It is anticipated that straw harvesting will concentrate on the more productive soils 
within 100km of Moora for economic reasons. This will also control the risks 
associated with extra land disturbance resulting from straw harvesting on poorer, 
sandy soils. 

Baled straw will be delivered to the mill throughout the year by making use of 
strategically placed stockpiles at various locations. The proponent will maintain 
stockpiles of straw at the mill site sufficient for at least one month's supply. 

Other chemicals and matecials to be stored on the mill site include: 

caustic soda - 250 tonnes storage with delivery by road tanker from Perth. 

crude oil (or other fuel) - 1,000 tonnes storage with delivery by road tanker 
from the Mt Homer oil field near Dongara. 

minor chemical storages related to the water treatment processes. 

Waste paper consisting of old corrugated container (0 C C) wastes and mixed waste 
paper (MWP) will be collected in Perth and other large regional centres before being 
transported to the mill site. Bales of waste paper will be stockpiled on the mill site 
as for the straw but in lesser quantities to avoid degradation resulting from long term 
storage. 

Wastes generated by the mill will comprise the following: 

Solid wastes consist of inert impurities from within the straw and waste 
paper, straw material resistant to digestion and ash from the incinerator. It 
is proposed to dispose of this material in an approved landfill site with the 
exception of the incinerator ash which will be principally sodium carbonate 
and may be a marketable by-product. 

Wastewater will be generated in two streams these being: 

black liquor resulting from the digestion process and with high 
concentrations of colour and salt. 

washwater resulting from the refining, washing, pulping and paper 
making areas of the mill and having lower concentrations of colour and 
dissolved salts. 

Miscellaneous wastes such as stormwater and domestic sewage will be 
collected and treated if necessary before being discharged. 

The black liquor will be directed to an incinerator where it will be burnt to recover 
heat value and to produce a solid ash consisting principally of sodium carbonate. The 
incinerator will be fueled by either crude oil or natural gas and will be suitably 
designed to control gaseous emissions. Heat generated in the incinerator will be 
reused within the mill. The washwater will be treated anaerobically and aerobically 
to remove biological oxygen demand. It will then be directed to a tree plantation for 
irrigation. The wastewater will be filtered through the soil to remove colour and 
remaining biological oxygen demand. 
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The trees will absorb some of the water with the remainder filtering through to the 
underlying groundwater. 

The anaerobic treatment of the washwater will produce biogas (methane) and this 
will be collected and burnt within the mill to generate steam and/or power. 

It is expected that the mill will be constructed over a 21 month period and require a 
peak construction workforce of approximately 100. The mill will be designed for a 
life in excess of 20 years. Decommissioning procedures will be implemented if and 
when the mill ceases to operate including progressive removal of reticulation from 
the tree plantation. 

Cereal straw will be gathered from existing farms in the Moora area. Economic 
circumstances will dictate that the principal straw harvest areas will be from farms 
with heavier soils that are more productive than the lighter sandy soils. This will 
minimise the risks of soil erosion problems. 

The mill site lies adjacent to, and east of, the Darling Fault on sedimentary rocks of 
the Moora Group that are overlain by colluvial and aeolian quartz sands. 

The area is situated in a temperate winter rainfall zone with warm to hot summers 
and cool to mild winters. Annual rainfall averages 463mm and is mainly confined to 
the period May to September. 

The site is located on a single farm paddock that has at some stage been totally cleared 
for agricultural purposes. There are now only areas of naturally reseeded crops and 
weeds together with some isolated native vegetation regrowth. The property has not 
been actively farmed for about ten years. 

Water for the mill will be obtained from a bore to be installed west of the Darling 
Fault to draw water from the Leederville Formation. The bore will be able to extract 
up to 3,400m3/day from the aquifer and feed this by buried pipeline to the mill site. 

6. 	PUBLIC PARTICIPATION AND CONSULTATION 

An active public consultation program regarding the proposal has been initiated and 
maintained by the proponent over the past twelve months or more. Presentations 
have been given to the Moora Council, the general public, interest groups such as the 
Australian Conservation Foundation, Conservation Council of WA and also many 
Government Departments. 

Issues raised by the public have been addressed in the document and it is proposed to 
continue with the public consultation process as the project proceeds. 
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Potential environmental impacts of the project identified in this study include: 

Groundwater Extraction 

It is not anticipated that groundwater extraction from the Leederville 
Formation will result in any adverse impacts and that the water requirements 
do not exceed aquifer capacities in the area. 

Straw Sourcing 

It is anticipated that economics will dictate that the majority of straw 
harvested to supply the Moora mill will be taken from more productive land 
that tends to consist of heavier soils that are less susceptible to water and 
wind erosion. To further minimise land degradation risks farmers will be 
encouraged to cut straw at least 100mm above ground with minimum 
additional trafficking of paddocks above that necessary for harvesting the 
grain. 

An analysis by the Department of Agriculture indicates that there will be a 
long term reduction in soil nutrients as a result of removing straw. There 
may be the need to supplement fertiliser applications to soils where regular 
straw harvesting continues over a long period of time. Farmers will be able to 
seek advice on this aspect of straw harvesting from the Department of 
Agriculture. 

Washwater Disposal 

Washwater will be treated within the mill by anaerobic and aerobic processes 
to a quality sufficient to allow direct discharge to the environment via tree 
plantation irrigation. This process will remove residual levels of biological 
oxygen demand and some of the discolouration caused by residual lignin content 
with the added benefit of producing a potentially marketable timber crop. 

A detailed assessment of the tree plantation irrigation proposals has been made 
and the suitability of the chosen site for this application has been assessed. 
Guidelines developed in Victoria have been used as a basis for this assessment 
as well as drawing on the reported experience of others in Australia and 
overseas with this form of effluent disposal. 

Salinity levels in the washwater effluent will be approximately 4,800mg/I 
TDS. This salt loading will be applied directly to the underlying aquifer and 
ultimately to the highly saline Coonderoo and Moore Rivers (the Moore River 
average salinity at the Water Authority guaging station No 617001 
downstream of Moora is 7,400mg/I). The trees grown on the plantation will 
extract approximately 50% of the water applied with the remainder seeping 
through to the groundwater which is thought to have salinity levels at depth of 
at least 7,000mg/I. 

Experience with tree plantations elsewhere and particularly with red gums 
reticulated with saline waters indicates that this method of effluent disposal is 
feasible and, with proper management, will be successful. 
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Solid 'Waste Disposal 

Solid wastes from the mill will generally be inert although the incinerator ash 
consisting predominantly of sodium carbonate is likely to be leachable. It will 
therefore be necessary to identify a suitable landfill disposal site for this 
waste where drainage can be controlled and soils are of low permeability. 

Air Emissions 

The mill will generate air emissions principally from the burning of crude oil 
fuels and also from the incinerator stack. Preliminary information suggests 
that emission levels are comparatively low and that the 3km buffer zone 
around the mill to the nearest residence will be adequate to offset potential 
impacts. Emission controls will be included in the design of the facilities if 
required to meet acceptable operating criteria. 

Potential Social Impacts 

The introduction of the mill will result in increased traffic movements in the 
immediate vicinity of the site although the current road system and the new 
site access road will be capable of safely handling these traffic movements. 

Noise emissions from the mill are expected to meet established criteria. 

Visually, the mill is located well away from major transport routes and urban 
areas. It is also located on the lowest part of the site and will therefore be 
screened from neighbouring residences. Screening will be enhanced by 
landscaping around the mill. 

Ught spill, dust and odour problems are not expected to occur because of 
separation distance from the nearest residences and also because suitable 
management procedures can be put in place to minimise potential impacts. 

Chemicals to be stored on the site are commonly used in Western Australia and 
there are well established handling, transport and storage regulations in 
place. 

Chemicals to be stored include: 

caustic soda 
biogas (methane) 
crude oil 
minor quantities of other chemicals used in the water treatment 
processes. 

Existing and planned short term accommodation facilities in Moora will be 
available for the construction workforce. A construction camp could be 
established on or close to the site if required. 
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Rye Grass Toxicity 

Although straw harvesting and transport has the potential to contribute to the 
spread of rye grass toxicity it is considered highly likely that the disease is 
already present in and around Moora as a result of other agricultural 
activities. The Department of Agriculture do not believe prevention of disease 
spread is possible and recommend that disease control management initiatives 
should be introduced as an effective and proven means of controlling the 
problem. 

Soil Stability 

The proposed development has the potential to improve soil stability on the 
site. 

ENVIRONMENTAL MANAGEMENT AND MONITORING 

Potential environmental impacts resulting from the implementation of this proposal 
have been identified and it is shown that appropriate management and monitoring 
procedures can be formulated and implemented to ameliorate the potential impacts. 

Potential impacts relate to: 

groundwater extraction 
shallow aquifer qualities 
operation of the tree plantation 
disposal of solids 
noise 
atmospheric emissions 
rehabilitation and end use of the site. 

Specific procedures proposed for their management and control are detailed in this 
report. Monitoring programs will be conducted to assess the success of management 
procedures. 

CONCLUSIONS 

The proposed pulp and paper mill at Moora will convert waste materials into quality 
products destined for export markets. The proposal complies with a number of key 
Government policies and will accrue considerable economic benefits as well as 
employment benefits to the State and particularly to the local community of Moora. 

This report clearly demonstrates that these benefits can be achieved without 
unacceptable environ mental degradation or social impacts. 

The proponent is committed to the formulation and implementation of detailed 
management and monitoring programs to ensure impacts are contained within 
acceptable limits during the life of the project. 
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1. INTRODUCTION 

.1 	OUTLINE OF THE PROPOSAL 

The proposal is to establish a mill to manufacture pulp from cereal straw 
grown in the Central Midlands district of Western Australia. The mill will 
also incorporate a paper manufacturing plant. The facility will be located just 
north of Moora, the major town in the region. 

The pulp mill will have the capacity to produce 67,000 tonnes per annum of 
air dried pulp from 95,000 tonnes of cereal straw per annum. 50,000 
tonnes per annum of paper products suitable for manufacture of 
containerboard will be produced using 50,000 tonnes per annum of waste 
paper and 10,000 tonnes per annum of straw pulp from the mill. The cereal 
straw will be broken into fibres using a caustic soda digestion process. No 
bleaching is involved in the process. 

The pulp and paper produced by the mill will be exported to South East Asia 
where the pulp will be used to produce fluting for containerboard and the 
paper will be used directly for packaging. The project has the potential to 
earn between $60M and $70M in exports annually and directly and indirectly 
employ over 260 people in the Midlands District. 

The economic philosophy of the proposal is based on matching a large, unused 
fibre resource with a large and rapidly growing demand for paper pulp in 
South and East Asia. The cereal straw fibre resource, which is often disposed 
of by burning, provides a short fibre with characteristics ideal for 
manufacture of fluting, the corrugated paper used in containerboard boxes. 

The proponent has selected a well proven, chemically mild, low temperature, 
low pressure process to produce the pulp from straw. Waste paper will also 
be repulped to be mixed with the straw pulp to produce fluting and testliner 
paper. 

A comprehensive effluent treatment system has been matched with the process 
to yield a liquid effluent suitable for irrigation of trees or other crops. The 
maximum economically feasible recovery of energy from the effluent has been 
adopted including biogas collection for use in the mill's cogeneration facility. 

The additional income to farmers and service providers, the employment, the 
use of a wasted resource (cereal straw) rather than trees, the mild process 
and the proponents responsible attitude to effluent treatment have all 
contributed to the support and acceptance by the local community, 
government, environmental groups and others. 

The mill will be designed with two straw digesters and all information 
included in this document relates to this situation. Future expansion to three 
digesters will be possible but this would be the subject of a separate approval 
process if implemented. 
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1 .2 THE PROPONENT 

The proponent for the project is the Moora Pulp and Paper Company Pty 
Ltd which was incorporated in June 1990 specifically to own the pulp and 
paper mill project. The Moora Pulp and Paper Company Pty Ltd is a 
subsidiary of River House Pty Ltd. River House's ownership is through its 
95.2% held subsidiary Western Australian Pulp and Paper Company Pty Ltd 
which holds 88.2% of Moora Pulp and Paper Company Pty Ltd. River 
House Pty Ltd was established in 1987 to develop resource based industrial 
projects which utilise proven process technology. 

River House Pty Ltd is a privately owned company with 25 shareholders. The 
largest of those are: 

Transocean Limited with 29.2% of issued Capital 
Nadji Mia Pty Ltd with 20.8% of issued Capital 
The HA Trust with 12.5% of issued Capital 

Transocean Limited is a Perth based corporate advisory and investment 
company.. Nadji Mia is the Family Company of Mr John Lussick, Chairman of 
River House. The HA Trust's beneficiaries are Raymond Hirst and David 
Ansley, the two executive directors of River House. 

The other 11.8% of Moora Pulp and Paper Company Pty Ltd is held by 
Point Grey Pty Ltd as trustee for the Unit Trust created by the Central 
Midlands Development Foundation Incorporated specifically to allow members 
of the Moora Regional Community to invest in the project. This will ensure 
that the community not only receives benefits from the additional employment 
and investment in the region but also allows members of the community to 
participate in the profits of the project. The investment by Foundation 
members reflects the extensive community support for the project and the 
close working relationship between River House and community members. 

The development of this project, at considerable cost over the past few years, 
reflects the commitment of a number of Western Australians to the 
establishment of a new, environmentally sound secondary processing industry 
for this state. The recent investment by Moora community members displays 
their belief in the benefits to their community and their willingness to 
contribute to the project's success. 

River House holds the exclusive rights for Australasia to technology developed 
by SA Industrias Cellulosa Aragonesa (SAICA) of Spain to produce pulp from 
cereal straw. The intention is to establish a number of pulp mills throughout 
Australia which will use this process. 

1 .3 THE PRODUCT 

1.3.1 General 

Two products will be generated by the Moora Mill; pulp and paper. 
Most of the pulp will be sold as pulp for export. The remainder of the 
pulp will be combined with recycled waste paper to produce fluting 
paper. The exported pulp will be used by other paper mills as part of 
the furnish for their paper products. The fluting paper will be sold to 
manufacturers of containerboard. 
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The pulp product will be unbleached, semi-chemical pulp to be used 
mainly in the manufacture of fluting; the paper which forms the 
corrugations in containerboard boxes. A production volume of about 
67,000 tonnes per annum of air dried pulp is planned with about 
57,000 tonnes per annum being exported to South and East Asia and the 
remaining 10,000 tonnes per annum being used as feedstock for the 
on-site paper manufacturing plant. 

The export pulp will be produced in dried sheet form (10% moisture), 
cut to Suit the desired bale size, baled and wrapped or rolled onto reels 
and wrapped for transport in bulk or in containers. The pulp is non-
toxic and will not deteriorate or readily decompose in normal ambient 
conditions. 

The pulp has properties which make it among the best quality fibre 
sources for production of fluting. The Concora Medium Test values (a 
standard test of the crush strength of fluting and corrugating medium) 
for a 50% straw pulp/50% recycled waste fluting are higher than all 
other media surveyed worldwide, except for the best Scandinavian 
corrugating medium made from over 65% birch pulp. Thus this pulp 
will compete with the best semi-chemical wood pulps in the world. 

1i.xj.7Tr!r 

Paper produced by the mill will be fluting and testliner for 
manufacture of containerboard. It will consist of a blend of recycled 
waste paper and straw pulp. 

The waste paper used in the mill will be a mixture of old corrugated 
containers (0CC) and mixed waste paper (MWP) that will be fed 
directly into a mechanical turbo-pulping process without prior 
treatment or de-inking. Up to 50,000 tonnes per annum of waste 
paper will be collected for use in the mill and will be mixed with about 
10,000 tonnes per annum of straw pulp. 

The use of the paper product for manufacture of containerboard will 
not require bleaching or de-inking as part of the production process. 

1 .4 TIMING OF THE PROPOSAL 

It is the proponent's desire to proceed with the project as soon as the 
necessary government approvals have been obtained. Construction of the mill 
will take about 21 months. 

1 .5 PURPOSE OF THIS DOCUMENT 

The object of environmental impact assessment (EIA) is to provide for 
environmental matters to be taken into account in decision-making by all 
interested parties. It also aims, in the interests of sound environmental 
management, to ensure that the potential environmental effects of activities 
are considered in the early stages of development planning and prior to a 
decision to proceed at each stage of the project. 
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Following formal notification by the proponent to the EPA of the proposal, as 
required under the Environmental Protection Act (1986), the EPA has deemed 
it desirable that the public be made aware of the environmental impacts of the 
development proposal and measures proposed to protect the environment. The 
level of assessment for the development has thus been set by the EPA at Public 
Environmental Review. At this level of assessment the proponent is required 
to produce a report suitable for public consideration that details the scope of 
the project, the nature and extent of likely environmental impacts and the 
management measures that will be implemented to ensure such impacts are 
either minimised or kept within acceptable levels. Guidelines issued by the 
EPA for this Public Environmental Review are contained in Appendix B. The 
scope of this document has been largely determined by these guidelines. 

This report will be evaluated by the appropriate authorities both as an aid to 
government decision-making and to enable the identification of any 
environmental conditions which need to be attached to approvals. 

1 .6 RELEVANT LEGISLATION AND POLICIES 

In addition to the need for the project to obtain approvals from the Minister 
for the Environment it will have to comply with legislation and regulations 
administered by a number of State Government Authorities. 

The relevant legislation includes: 

Environmental Protection Act 1986; 
Wildlife Conservation Act 1950; 
Conservation and Land Management Act 1984; 
Aboriginal Heritage Act 1972; 
Water Authority Act 1984; 
State Planning Commission Act 1985; 
Agriculture and Related Resources Protection Act 1976; 
Mining Act 1978; 
Health Act 1911; 
Land Act 1933; 
Parks and Reserves Act 1895; 
Plant and Reserves Act 1985; 
Plant Diseases Act 1914; 
Soil and Land Conservation Act 1945. 

The project meets the following policies of the Government: 

Decentralisation Policy - the Government has actively sought to 
promote development away from the Perth Metropolitan Area and its 
immediate vicinity. Encouragement of such enterprises has been seen 
as desirable in an effort to promote population growth and economic 
activity in rural centres. This proposal meets fully the aims of 
Government in this regard. 
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Recycling Policy - the Government actively promotes the recycling 
of wastes to reduce reliance on landfill disposal and to promote 
awareness in the community of the need to conserve resources. The 
inclusion of a waste paper repulping process in this proposal will 
enhance waste paper collection and recycling operations, assist in 
stabilising the market for waste paper and provide a demonstrable and 
economically viable end use for the collected wastes. 

Export Promotion - both the Federal and State Governments have 
stated their desire to encourage exports as a means of improving the 
economic well-being of Australia. This project will export all 
products to overseas markets that have already been identified and has 
the potential to earn from $60M to $70M in export income annually. 

Sustainable Development - both the Federal and State 
Governments have adopted the philosophy of encouraging and 
supporting sustainable development. As outlined in Section 2.2 this 
project meets the objectives of sustainable development. 
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2. 	PROJECT BENEFITS 

2.1 INTRODUCTION 

The project offers significant benefits to the local community, the state and 
Australia as a whole which when combined with the very responsible approach 
to the treatment and disposal of the non-toxic effluents make the project a 
very attractive industrial development for Western Australia. 

The project supports the agricultural community through payments to 
farmers for their straw. It also makes use of some of the large waste paper 
resource which currently ends up in the state's landfill sites. 

The project adds value to a low value by-product of the cereal growing 
industry. It's location, close to the cereal straw resource, also supports 
decentralization rather than a further concentration of industrial development 
around Perth. 

An industrial development of this nature will support the Moora region 
service businesses by providing an ongoing base demand both in services 
directly for the mill, such as maintenance, and in services for the additional 
employees of the mill and related businesses. The project will offer full-time 
employment for many people which will reduce the pressure on younger 
people from the region to move to Perth to search for work. The significant 
seasonal employment will fit in well with rural operations (most straw 
collection will be in the period following the cereal crop harvest when most 
farmers have their minimum work load). 

The appropriately treated effluent will be used to efficiently utilise the very 
poor sandy soils of the site to grow trees or other commercial crops. 

With responsible farming practices the project can be sustained in the long 
term without degrading the land or otherwise causing long term damage to the 
environment. 

The project will contribute export income/import replacement to help 
improve Australia's large pulp and paper trade deficit. The project will also 
contribute significantly to the State Government revenues through company 
tax and income tax on the earnings of the project and related business 
employees. 

2.2 SUSTAINABILITY OF THE PROJECT 

A straw pulp and paper mill located near Moora will conform to the 
Government's philosophy of sustainable development. Sustainable 
development is development which does not jeopardise the health or productive 
capability of future generations by causing environmental degradation. The 
challenge of sustainable development is to find new processes, technologies and 
products which are environmentally friendly but at the same time deliver the 
goods and services that society demands (Zarsky, 1990). The efficient 
utilisation of natural resources in producing such products is a fundamental 
philosophy of sustainable development. The Moora Pulp and Paper 
Company Pty Ltd believes that its proposal to develop a straw pulp and 
paper mill at Moora satisfies the objective of sustainable development. 
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The main input to the pulp mill is straw which is an under-utilised material 
in Western Australia where it is basically a waste product from the 
agricultural industry. Cereal straw has little value as stock feed and if left in 
the paddock acts as a nuisance during seeding. Consequently the straw is often 
burnt, releasing carbon dioxide to the atmosphere and causing the loss of any 
nutrients present in the ash which is susceptible to being blown away. 

The straw pulp product will partially replace wood fibre pulp currently used 
in the fluting and corrugating medium industry. This will reduce demand on 
quality forestry products for packaging purposes thereby reducing harvesting 
pressures on native forests. 

An important feature of the proposal is the relatively mild digestion process 
which is used to produce the straw pulp product. In contrast, conventional 
mills which utilise wood fibre use harsh chemical processes producing 
effluents and emissions with potentially more harmful environmental impact. 
The straw pulp will use caustic soda to break the straw into its component 
fibres. The effluent produced from the process is a mildly saline solution, 
about a seventh as salty as seawater. 

The paper mill will utilise a considerable quantity of waste paper as well as 
straw pulp. This again means that there will be utilisation of a waste stream 
that is not currently used in Australia for any useful purpose but is most 
commonly disposed of in landfills. 

It is proposed that the liquor effluent from the pulp and paper mill be 
discharged to a tree plantation on the site. Other than aesthetic enhancement of 
the immediate environment this plantation will utilise and consume much of 
the discharged water. Furthermore the plantation will sequester about 1,000 
tonnes of carbon dioxide per annum from the atmosphere, helping to 
counteract the contribution of the pulp and paper mill to global greenhouse gas 
accumulations. 

The proposed pulp and paper mill at Moora will contribute to the nation's 
wealth by producing a marketable export with the potential to earn some 
$60M to $70M annually (refer Section 2.3). In addition it will employ 
directly and indirectly some 260 people who will contribute to State and 
Federal Government revenues. 

In conclusion the pulp mill project, in the opinion of the Moora Pulp and 
Paper Company Pty Ltd, conforms to the philosophy of sustainable 
development. The process utilises straw and waste paper which are waste 
products from the agricultural industry and the community respectively. It 
does not produce wastes that are dangerous to the environment and encourages 
the more efficient utilisation of forestry products. At the same time it has the 
potential to earn some $60M to $70M annually for Australia in export 
earnings. Thus the project has the potential to improve the material well-
being of the country without the expense of environmental degradation. 
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2.3 CAPITAL COSTS AND EXPORT EARNINGS 

The capital cost of the project is estimated to be about $80M. The target 
market for the pulp product from the project consists of fluting 
manufacturers in the Asian region, and for the paper product, the 
containerboard manufacturers in this region. This region has the fastest 
growing demand for paper and paperboard products in general and for 
packaging products in particular. 

The region has a shortage of suitable fibre resources for producing pulp 
domestically and thus currently imports significant quantities of wood pulp. A 
West Australian producer is well placed to supply the Asian region as it has 
shorter distances over which to transport the product compared to the current 
major exporters; Scandinavia, Canada and New Zealand. 

Based on current selling prices of comparable air dried pulp and paper to that 
to be produced by the Moora mill a gross export income of US$47.3M or 
approximately $62M per annum is forecast. 

2.4 EMPLOYMENT 

HltIi.iitiIt1i 

Based on the experience of the Spanish company SA Industrias Cellulosa 
Aragonesa (SAICA), which will be providing the process technology and 
pulping equipment, a total workforce of 65 is estimated. This consists 
of: 

40 mill operators - 8 mill operators per shift working 3 
shifts per day (to allow for weekends and holidays a total of 5 
shift teams will be employed) 

3 administration clerks/secretaries 

(C) 	6 senior managers and technical staff 

6 mill maintenance staff 

10 materials handling employees. 

The majority of the employees are expected to be sourced from the 
local area although experienced senior managers and technical staff are 
likely to be hired from elsewhere. The proponent will endeavour to 
employ people from the Moora area wherever possible. 

The operators and maintenance staff will be trained prior to 
commencement of operations by SAICA representatives. 

The senior managers and technical staff, however, must have extensive 
experience in pulping and paper making operations and thus are 
unlikely to be found in Western Australia which currently has no 
paper pulping and limited paper manufacturing capacity. 
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It is planned that straw will be purchased at the pulp mill from both 
farmers and baling contractors contracted to supply a certain quantity 
of straw each year. Thus the straw collection activity will provide 
further income for farmers seeking revenue over and above payment 
for the straw standing in the field. New jobs will be created by way of 
increased activity in the straw baling industry and new jobs in the 
transport industry will also be generated. 

Based on the expected expenditure on purchasing straw it is estimated 
that the equivalent of 180 new jobs will be created, roughly half of 
which are likely to be seasonal. The harvesting and baling work is the 
seasonal component, which fits well with the rural community's other 
activities. Straw is best harvested in the period after grain harvesting 
and before major rains leading to the next season's seeding. This 
January to March period is traditionally a low workload period for 
farmers. 

It is planned that waste paper will be purchased at the pulp mill or in 
Perth and Geraldton from established waste paper collection 
contractors or other agencies such as charitable bodies. The pulp and 
paper mill will create a new and sustainable market for waste paper 
that will be less susceptiblc to the cyclic behaviour of the 
international waste paper market. 

This security of waste paper markets will assist in establishing the 
waste paper recycling industry and will improve the public perception 
of the benefits of recycling. It will also have the potential to generate 
considerable income within the collection area that could benefit 
charitable organisations already established in the field. 

2.4.4 Construction 

Construction of the mill will take a total of twenty-one months from 
the time of ordering the major process equipment. Since the lead time 
for this equipment is quite lengthy the site work will be spread over a 
relatively long period. The resulting construction workforce is 
consequently expected to peak at about 100. 

The construction work will be undertaken by a main contractor and its 
selected subcontractors. It is expected most will be Perth based since 
the mill construction will not involve any technology or techniques 
that are not commonly undertaken within Western Australia. 
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Many local businesses such as vehicle maintenance workshops, welding 
and machinery shops, and rotating equipment suppliers will be used to 
support the activities of the pulp mill during operation. In regard to 
maintaining equipment, it is the intention of Moora Pulp and Paper 
Company Pty Ltd to contract the services of the local community 
rather than duplicating facilities and skills at the pulp and paper mill. 

Similarly, the straw harvesting, baling and transport operators will 
require maintenance support services and the construction contractors 
are likely to use local facilities and services where available. Thus 
there will be the opportunity for considerable new employment to be 
generated indirectly from the pulp mill. 

The indirect and induced employment detailed above can be estimated 
using employment multipliers. Assuming a multiplier of 1.15 is used 
(the typical effect on employment of a project in a non-metropolitan 
location) then an additional 23 long term jobs will be created. This 
has only been applied to full time jobs created by the mill and 
therefore can be considered conservative. 
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3.1 GENERAL 

Modern society makes use of paper products in an enormous number of ways 
resulting in the need for a wide variety of paper qualities and properties. The 
Food and Agriculture Organisation (FAQ) of the United Nations divides paper 
products into three broad categories: 

newsprint 
printing and writing papers 
other paper and cardboard. 

There is an extremely wide range of paper grades, weights and styles within 
each of these broad categories with the most diverse range being found in the 
third category mentioned. Subgroups of paper products within this category 
include: 

tissues 
sacks 
wrapping papers 
folding box board (cardboard for boxes, etc) 
containerboard (corrugating medium (or fluting) and linerboard (or 
test liner)) 

As well as the different end products, the pulp and paper manufacturing 
industry encompasses a wide range of technologies and also uses a wide range 
of raw materials. The choice of products, process and raw material in this 
proposal are a result of extensive evaluation of markets, alternative processes 
and potential raw materials. The choice of location is derived from the chosen 
raw material and other factors important to the establishment and operation of 
the project. 

3.2 MARKETS 

The target market for pulp produced from the mill forming the basis of this 
proposal, is the Southern and Eastern Asian fluting producers supplying the 
containerboard industry. This selection is based on three factors: 

the Southern and Eastern Asian region is a large net importer of pulp 
and paper and is forecast to show the highest growth in demand in the 
world (FAQ report on The Outlook for Pulp and Paper to 1995); 

The demand for fluting in this market is growing faster than the 
average demand for pulp and paper and is expected to continue to 
outstrip supply; 

Australia's straw resource is strategically placed to service the 
Southern and Eastern Asian region which itself is short of suitable 
fibre sources to support its own demands. 
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Of the 51 million tonnes of paper and board consumed by Eastern Asian in 
1988 (PPI review of World Trends and Trade in the paper industry, July 
1989), in excess of 18 million tonnes is in packaging products with growth in 
demand predicted to be in the order of 5% to 7% per annum. 

The paper manufactured by the mill will be fluting and testliner which will be 
fed directly into the South and East Asian containerboard market rather than 
having to be further processed as is the case for the straw pulp. 

3.3 RAW MATERIALS 

Traditionally, the manufacture of paper products is associated with the use of 
pulp derived from timber. There are, however, a number of fibrous plants 
that can be used to produce pulps suitable for a variety of grades of paper and 
board. These include: 

cereal straw 
bagasse (from sugar cane) 
bamboo 
kenaf (a variety of Hibiscus) 
cotton 

The different non-wood fibre sources contain fibres of varying properties that 
can be utilised to advantage in the production of printing, writing and 
packaging paper products. A major advantage of non-wood pulps is that they 
can be produced with less severe chemical and thermal processing. 

This proposal is directed at the use of straw as a raw material to the pulping 
process because research has established that: 

it is available in large quantities within Western Australia and is 
surplus to the needs of other potential users, 

pulp derived from straw, when mixed in equal quantities with old 
corrugated container (0CC) waste produces a fluting that is second in 
quality (as measured by crushing strength) only to the best 
corrugating medium made from at least 65% semi-chemical wood pulp 
from Scandinavia. 

Waste paper is to be used as a feedstock for the paper production process again 
because it is readily available in Western Australia and is currently under-
utilised. The chosen waste paper types, 0 C C's and mixed waste paper 
(MWP), when mixed with straw pulp produce a good quality fluting suitable 
for the South and East Asian market. 
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3.4 TECHNOLOGY 

The manufacture of paper pulp is achieved through the application of a 
range of technologies that are broadly classified as being either 
mechanical or chemical processes. Development of these technologies 
has occurred to such an extent that there are few pure "chemical" or 
pure "mechanical" pulping processes but rather a combination of both 
with one or the other of the basic processes being dominant. 
The major process categories in use are: 

chemical 
e.g.: sulphate (Kraft) 

sulphite 
soda 

semi-chemical (various) 
mechanical 
thermo-mechanical 
chemi-thermo-mechanical 

In general, the more refined and highly digested pulps normally used 
for printing and writing papers, high quality tissues, etc require 
"chemical" processing to remove most of the lignins. In contrast, the 
higher yielding mechanical and thermomechanical processes are used 
to produce pulp for use in newsprint. Pulp for fluting paper is best 
produced by a semi-chemical process which ensures good defibration 
but retains a higher proportion of lignins than chemical processes. 

Once a pulp has been produced by digestion/defibration there may then 
be the need to further process it to suit the particular end use 
required. For instance, high quality writing papers are manufactured 
predominantly from high quality, short fibre pulps that have been 
heavily bleached. The bleaching process invariably requires the use of 
chlorine and chlorine dioxide, however, bleaching is not required when 
the pulp is destined for the manufacture of fluting paper. 

The basic technology for producing acceptable quality pulp from straw 
is well proven and in use in over 140 mills around the world (PPI 
International Pulp and Paper Directory, 1990). A major benefit of 
straw as a raw material is that it can be suitably pulped with 
chemically and thermally less severe processes than required for 

cd. 

The selected SAICA process is a well-proven, highly chemically and 
thermally efficient process which optimises the recycling of water. It 
produces a very high quality semi-chemical pulp with optimum 
properties for the production of fluting paper. The selection of the 
process is based on commercial considerations, the track record of the 
process and the overall efficiency of the process compared to other 
semi-chemical processes. Research has shown that mechanical and 
thermo-mechanical pulping technologies are not appropriate for straw 
feedstocks for the desired pulp properties. 
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The technology to be used to manufacture paper products is well 
established and, for the chosen products, there is no bleaching involved 
in the process. 

Waste paper used as feedstock to the paper production machine does not 
require de-inking or bleaching. 

3.4.2 Effluent Treatment 

Various effluent treatment process options have been considered 
including lime treatment, anaerobic and aerobic digestion, filtration, 
solar evaporation, heated evaporation and incineration. 

The combination of heated evaporation and incineration of the 
concentrated black liquor plus anaerobic and aerobic treatment of the 
less saline washwater stream followed by irrigation of a tree 
plantation has been chosen after extensive investigation and pilot 
testing in Spain. Specialist effluent treatment consultants, Consulting 
Environmental Engineers of Victoria, who have extensive experience in 
the treatment of pulp and paper mill wastes have provided technical 
support in the evaluation of alternative process options. 

The treatment processes described in Section 4.9 were selected to 
ensure minimum potential environmental impact, maximum energy 
recovery and maximum water recycling consistent with commercial 
considerations. 

3.5 MILL LOCATION 

The selection of a site for this proposal has been based on a number of criteria 
including: 

availability of fresh water in excess of that required by the process, 

proximity to good quality road and rail transport facilities 

close proximity to a reliable supply of straw, 

access to port facilities, 

specific site conditions suited to the establishment and operation of the 
mill. 

The Moora Pulp and Paper Company Pty Ltd has examined sites in the 
Shires of Moora, Dongara, Three Springs and Gingin. Their selection of the 
site at Moora has been based on two main factors: 

commercial considerations, 

the strong support shown for the proposal by the local community 
subject to environmental acceptability. 
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Other sites were found to be technically and economically feasible but the 
Moora site is considered by the proponent to offer the most attractive site for 
the mill when all the various factors are taken into account. This is borne out 
with respect to environmental suitability by the details contained in this 
report. 

3.6 OVERVIEW 

From the preceding discussion it is possible to demonstrate the essential 
components of this proposal and to derive its origins from a combination of the 
factors considered. In summary: 

a viable, expanding and geographically convenient market for 
containerboard pulp and papers has been identified, 

straw represents a suitable raw material feedstock to a pulp mill and 
is readily available from the Western Australian Wheatbelt as an 
otherwise little used by-product, 

(C) 	pulping technology to convert the straw into pulp suitable for use in 
the manufacture of fluting is well established, available under licence 
and most importantly does not represent a major or unmanageable 
threat to the environment. 

(d) 	waste paper is an under-utilised waste product in Western Australia 
that can be reprocessed and mixed with straw pulp to produce 
containerboard papers for export, again without unacceptable 
environmental impacts. 

Although alternatives exist for the markets, the raw materials and the 
technology required, this proposal presents a combination that: 

meets the identified demand, 
maximises the use of otherwise waste materials, 
uses well established, environmentally acceptable technologies. 

River House (the ultimate holding company of Moora Pulp and Paper 
Company Ply Ltd) has obtained the exclusive rights for Australia to 
technology developed by SA Industrias Cellulosa Aragonesa(SAICA) of Spain to 
produce pulp from cereal straw. The resulting pulp is specifically targeted at 
the fluting paper market based on commercial considerations. 

A caustic soda digestion process is most suitable for this project. The SAICA 
process is a well proven and environmentally attractive caustic soda process 
which offers many benefits, including: 

low water consumption 
low chemical consumption 
low energy consumption 
low labour requirements (improves competitive position and thus long 
term viability) 
good process control 
high quality product 
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Also SAICA is experienced in selling their technology (via their Straw Pulping 
Technology SA subsidiary) including engineering data supply, equipment 
supply, training services, commissioning and operation. Therefore it is 
expected that the establishment and commissioning of the mill will be 
completed in a timely and professional manner. 

The do nothing" alternative with regard to this project would result in the 
loss of the expected benefits described in Section 2 (Project Benefits) 
including employment, income to farmers and tax revenues to the State and 
Federal Governments. 



PUBLIC ENVIRONMENTAL REVIEW 
STRAW PULP AND PAPER MILL 
MOORA 	 Page 17 

4.1 	OVERALL CONCEPT 

The proposal is to establish a pulp and paper mill close to Moora in the Central 
Midlands district of Western Australia. 

The mill will use raw materials from two sources, namely: 

cereal straw harvested principally from the wheat farms surrounding 
Moora, 

waste paper collected from Perth and other large communities. 

These raw materials will be processed to produce either: 

air dried pulp for use by others in the manufacture of fluting papers, 

unbleached fluting and testliner papers suitable for use in 
containerboard manufacture. 

The proposed mill at Moora will be fully integrated to allow maximum 
flexibility in the production of either pulp or paper. The major processing 
component of the mill is a straw digestion process operating at comparatively 
low temperatures and pressures and using mild chemicals to produce the pulp 
from straw. The process has been developed in Spain and is well-established 
with a proven performance record. 

Features of the mill include: 

a comprehensive effluent treatment system, 

maximisation of energy recovery within the mill, 

maximisation of water recycling within the mill. 

In summary, the mill is being proposed to match a large, unused fibre 
resource with a proven and growing market demand in South and East Asia. 

The following sections describe, in detail, the various aspects of the mill site, 
the process streams within the mill, the major effluent treatment processes 
and other aspects of the construction and operation of the mill. 

4.2 MILL LOCATION AND LAYOUT 

The mill will be located about 200km north-east of Perth in the Central 
Midlands district of Western Australia near the township of Moora (Figure 1). 
The mill site itself is located approximately 13km due north of Moora on a 
large single allotment (Lot 2007). This site is situated within agricultural 
land used for general cropping and grazing purposes (Figure 2). 
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Access to the site will be gained via a 3km access road to be constructed within 
a gazetted road reserve running west from the Midlands Road that connects 
Moora with other important wheatbelt towns to the north as well as Dongara 
and Geraldton. 

Lot 2007 has a total area of approximately 210ha of which approximately 
24ha in the north-east corner will be taken up by the mill itself (Figure 1). 
The remaining area is sufficient for a tree plantation designed to be reticulated 
by treated liquid effluent from the mill. 

A preliminary plant layout plan is shown in Figure 3. Elements of the mill 
will be described in following sections of this Report. 

4.3 LAND USE AND ZONING 

The site on which the mill is to be built has been cleared of all native 
vegetation and then used to cultivate wheat crops and graze sheep and cattle. 
The soils are sandy and grain yields are generally low. Significant erosion of 
topsoil has occurred further reducing its value as agricultural land. As a 
reflection of this status the current landowner has not cropped the land for 
over ten years. 

Properties surrounding the proposed mill site are used for agricultural 
purposes with most areas having been cleared of natural vegetation. Principal 
activities include sheep and cattle grazing and grain crop production. Blocks 
immediately north and west of the proposed site have some remnant native 
vegetation and are apparently not actively used for crop production. 

The land is currently zoned for rural purposes and it is anticipated that 
rezoning to industrial uses will be necessary for this proposal to proceed. The 
proponent has made formal application to the Shire of Moora for rezoning of 
the land. 

4.4 LOCAL AND REGIONAL SETTING 

4.4.1 Local Setting 

The site selected for the establishment of the mill site is located 
approximately 13km north of Moora. It is uninhabited with the 
nearest occupied residence being some 2.2km to the north-west of the 
north-western corner of Lot 2007. This provides an effective 
separation from the mill itself of approximately 3km. This provides a 
good buffer zone around the site, a requirement that is now widely 
recognised as optimal for any industrial operation. 

The site has gazetted road access although to date construction of the 
road within the reserve has not occurred due to lack of economic 
justification. No existing residences will be accessed from the road 
when it is constructed and its only intersection will be with the 
Midlands Road. It is not intended to construct the road over the full 
reserve length but only to service the mill itself. 
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The mill site is located well outside the townsite of Moora but still 
within relatively easy access via the Midlands Road. The operation is 
therefore not expected to impact directly on the structure of the town 
of Moora or its immediate surroundings. 

The selection of Moora for the mill site provides a major boost to: 

the establishment of an activity that is unique in the wheatbelt 
of Western Australia and that has the potential to provide an 
important employment base for the town of Moora. 

the wealth and commercial development of the region through 
the injection of significant revenue through employment, straw 
purchases and other service requirements. 

the policy for decentralisation of industrial and other activities 
away from Perth in particular and the south-west coastal strip 
in general. 

The mill site is well served by major road and rail links to both its 
sources of raw materials and the ports of Fremantle and Geraldton for 
the export of its products. 

The introduction of a mill such as this into a rural area of Western 
Australia also has the potential to boost employment within a 
reasonably large area through the straw harvesting process. 

4.5 PROCESS OVERVIEW 

There will be essentially three parts to the production process in the Moora 
pulp and paper mill. Although the straw pulp production, waste pulp 
production and paper and dried pulp production processes are described 
separately in this Section the mill design will fully integrate these three 
processes and the waste treatment process, particularly with respect to the 
process water circuit. 

In overview the mill will consist of two input and basic process streams 
taking: 

cereal straw and converting it to pulp; and 

waste paper and converting it to pulp. 

The two types of pulp are stored in separate containers before being fed 
through to the paper machine for further processing. 
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There are two options for this phase of the process. These being: 

Feed 100% cereal straw pulp into the paper machine to form a pulp 
mat that can be pressed and dried before being rolled for export to 
paper manufacturers. 

Feed a percentage of cereal straw pulp with waste paper pulp into a 
mixing chamber and then onto the paper machine. The resulting 
fluting and testliner paper product is to be sold in rolls to 
containerboard manufacturers. 

4.6 STRAW PULP PRODUCTION 

The pulp product is essentially made up of the processed fibres from straw 
which comprise the major raw input to the mill. Straw, like wood, is made up 
of fibres bound together by natural cements known as lignins. The pulping 
process is designed to separate the fibres to produce a pulp. This pulp can 
then be used to make fluting paper. 

At the Moora mill pulping will be achieved by first breaking the straw up 
mechanically in a hammer mill followed by digesting the lignins using caustic 
soda. The advantage of using a hammer mill to physically break up the straw 
is that reduced chemical treatment is required in the second stage of pulping. 
This results in less effluent being produced by the mill. 

After digestion the liberated fibres are then refined and washed. The washed 
pulp from the pulp storage tower is either mixed with repulped waste paper to 
make fluting paper on the Paper Machine or dried in sheet form on the paper 
machine as 100% pulp for export. The dried pulp is either cut and baled or 
rolled on to reels, then wrapped ready for transport. 

A plan layout of the mill is shown in Figure 3 with a perspective view given at 
the front of this report. 

a) 	QUALITY AND QUANTITY 

It is proposed that the primary source of fibre for the pulp mill 
will be the straw left standing in paddocks after cereal grain 
harvesting. Any quality of straw can be utilised by the mill and 
the straw can originate from wheat, barley, rye, or oat plants. 

Straw which contains a high level of dirt and other foreign 
material will not be accepted by the mill as it reduces the yield 
and efficiency of the pulping process. Provided appropriate, 
well established harvesting techniques are used this should not 
be a problem. 

The mill will require about 95,000 tonnes of straw to produce 
67,000 tonnes of pulp per annum. This estimate is based on a 
ratio of 1.42 tonnes of straw per tonne of air dried pulp. 
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b) 	RESOURCE ESTIMATES 

It is important that the mill has a secure and reliable supply of 
straw for its operations. The Central Midlands district within 
which Moora is located is one of the most reliable and high 
yielding areas within the south-west region of Western 
Australia. Of the 5 million tonnes of cereal grains produced in 
the State during the 1987/88 season over 10% of it was 
produced within 100km of Moora and about 20% within 
100km. It is important to note that this was a relatively poor 
season representing the lowest total yield in the region in the 
last 12 years. 

The amount of straw available is directly proportional to the 
amount of grain harvested on a 1 to 1 basis. Thus within 
100km of Moora over 0.5 million tpa of straw will be available 
to the mill even during a relatively poor year. This represents 
over five times the annual requirements of the pulp mill. It can 
therefore be concluded that there are adequate supplies of straw 
within the Moora area and that there is potential for upgrading 
the size of the mill if this is desirable in the future. 

C) 	COLLECTION AND BALiNG 

Straw will be accepted by the mill from individual farmers and 
from contractors who will collect and transport straw from 
farms in the region surrounding the mill site. Contractors will 
pay farmers for the straw as it stands in the paddock, harvest 
and bale it and then transport it to the mill. It is expected that 
these activities will be on a large scale thus there will be 
significant economies of scale. 

Many farmers view this proposal very favourably since it will 
save them having to windrow and burn straw on their land 
prior to seeding for the next season. 

Straw removal is usually required to enable seeding equipment 
to operate efficiently. 

Three currently used procedures of straw harvesting are 
expected to dominate prior to baling. These are: 

(i) 	cutting using the header which harvests the grain (the 
straw is cut lower than necessary for grain harvesting 
alone), 

(i i) 	raking after a period of grazing, using a chain or some 
other device to knock the straw over, and 

(iii) recutting stubble after harvesting grain, using a 
swathing machine which mows the straw. 

The raking method is expected to be predominant in areas that 
carry sheep and will occur after sheep have preferentially 
eaten the fallen grain and leaves of the crop. 
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Representatives from the Western Australian Department of 
Agriculture advise that with appropriate practices each of the 
above straw harvesting methods leave sufficient root and stalk 
matter to limit wind or water erosion after straw harvesting 
(Appendix D). 

After being cut and collected into windrows the straw will then 
be baled. There is a wide variety of bale types and sizes 
available and the mill will be capable of accepting all forms. 
However, to maximise the efficiency of operations it will be 
desirable for the bale types to be standardised as far as 
possible. The Moora Pulp and Paper Company Pty Ltd 
plans to accept bales from individual farmers and also from 
contractors who will harvest and bale the straw on individual 
properties and deliver it to the mill. By adopting this policy it 
is recognised that equipment types will vary between individual 
farmers and as such it will be impracticable to restrict the 
types of bale that can be handled and accepted. 

However, it is also anticipated that the majority of the straw 
will be harvested, baled and delivered by contractors and as 
such this will allow the mill to specify standard, "big square", 
compacted bales only from this source. Currently there are two 
types of baling machines available on the market that produce 
this standard type of bale. These are: 

(i) 	Large "square" bales produced by a machine 
manufactured by the Hesston company. The bales have 
dimensions of 1 .2m x 1 .2m x 2.4m and weigh about 0.5 
tonne. 

(I I) Medium "square" bales produced by a machine 
manufactured by the New Holland company. This 
machine can produce bales of varying dimensions 
weighing from 0.2 to 0.5 tonne. 

Contractor surveys (Appendix D) indicate that it is 
economically impractical to harvest crops yielding less than 
0.75 tonnes of straw per hectare. This will effectively exclude 
harvesting from low yielding sandplain country which has poor 
soils and is particularly susceptible to erosion after straw 
removal. The economics of harvesting dictate that contractors 
will concentrate on high yielding areas that are not so prone to 
erosion. 

After baling, the straw would be stored either on the farm or at 
strategically located stockpiles to await final delivery to the 
mill throughout the year. Experience elsewhere has shown that 
straw can be stored in properly arranged stockpiles for many 
years without any significant deterioration in the fibre yield or 
fibre quality. 
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The straw will be transported to the mill on a year-round basis 
but would only be delivered to the mill during the day shift. 
Efforts will be made to ensure that an average delivery rate is 
maintained year-round. This will be at a rate of about 15 loads 
per day. 

Contractors will transport the bales on semi-trailers, each 
with a load capacity of about 15 tonnes, or on road trains with 
up to 30 tonne capacity. Only approximately 20 of the large 
Hesston-type bales can be placed on a normal semi-trailer due 
to height restrictions. However, trucks with drop-neck 
trailers can carry 30 bales and still meet legal loaded vehicle 
height restrictions. Contractors may choose to use road trains 
where they find this to be economic and where road standards 
and regulations permit. Farmers will be able to deliver bales 
to the mill using whatever transport they desire. 

Bales will be offloaded at the mill site by forklift trucks and 
placed onto stacks (refer Figure 3). 

e) 	STcRAi 

Straw will be either stored on the farm after harvesting or 
delivered to an intermediate depot for temporary storage. About 
one month's supply of straw (8,000 tonnes) will be stored at 
the mill site at all times. 

Following the practice of SAICA in Spain, storage will be in 
stacks of 1,000 tonnes each, spaced at least 1 5m apart. The 
straw will be stored in the open, in stacks designed to shed 
water. The storage area will have perimeter fencing to restrict 
access to authorised personnel. 

It has been found that provided moisture levels in stored bales 
are kept below 16% by weight, fermentation which could 
generate enough heat to cause spontaneous combustion is 
avoided. Farmers and Contractors will be required to deliver 
bales with acceptable moisture contents and to ensure that bales 
are stacked under suitable conditions. Experience in Spain and 
elsewhere shows that straw can be stored safely for several 
years with no adverse effects provided these practices are 
adopted. 

a) GENERAL 

Caustic soda, also known as sodium hydroxide, is a chemical 
used in the digestion unit of the pulp mill. It is used to break 
down the straw into its component fibres with the help of heat. 
The chemical is extremely corrosive and can cause severe 
burns if handled incorrectly. It is non-flammable and is not 
explosive. 
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Caustic soda is a commonly used industrial chemical, its most 
prolific use currently within Western Australia being for the 
conversion of bauxite to alumina. As a consequence, the 
requirements for handling, transport and storage of caustic soda 
are well established and well known. 

It is regularly transported throughout Western Australia both 
by road and by rail. The material used for this project will be 
handled, transported and stored taking appropriate precautions 
as necessary. 

QUALiTY AND QUANTITY 

A 50% solution of caustic soda is required for the needs of the 
mill. It is estimated that 197kg of this solution per tonne of 
pulp product will be required giving an annual demand of about 
13,200 tonnes of 50% solution. 

TRANSPORT, HANDLiNG AND STORAGE 

Caustic soda will be transported in liquid form from Kwinana to 
Moora by truck. These trucks will be equipped with a pumping 
unit and hose and will pump directly into the mill storage 
facility. 

Due to its potentially hazardous nature the transport of caustic 
soda is controlled by the Explosives and Dangerous Goods 
division of the Mines Department. Vehicles used to transport 
the chemical need to be licensed for the purpose. The drivers of 
such vehicles will also be specially licensed. 

Procedures have been developed and information Hazchem cards 
produced that clearly set out details of: 

what the chemical is, 
its physical and chemical properties, 
how it should be handled, 
first aid procedures in the event of contact, 
procedures for handling spills and leaks, 
disposal procedures, 
storage and handling requirements. 

These information and emergency procedure cards (Appendix E) 
are to be carried with the transportation vehicles and the 
drivers are required to be fully familiar with their contents. 
The vehicles used to transport the caustic soda must also be 
fitted with appropriate safety equipment and be constructed to 
meet specified safety standards. The tank containers for bulk 
transport of caustic soda must be designed and constructed to 
meet International Standards Organisation (ISO) requirements. 

It is intended to deliver caustic soda to the pulp mill in 50 tonne 
loads using road trains from Upper Swan to Moora. A total of 
approximately six loads will be required each week to meet mill 
demand. 
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Storage of the caustic soda on site will be in a tank or tanks with 
holding capacity of approximately 250 tonnes. This will meet 
the needs of the mill for 50% caustic solution for a period of 
almost one week. The tanking will be fabricated from mild steel 
and the facility will be designed and constructed to meet the 
relevant standards. Caustic soda is extremely corrosive and 
special precautions and procedures are needed in the event of a 
spill or leak. These precautions and procedures are detailed on 
the relevant Hazchem sheets (refer Appendix E) produced by 
the Standards Association of Australia (1986). The proponent 
will liaise with the local fire brigade to ensure that they are 
fully aware of how to deal with any spillage of caustic soda. 
Storage facilities will be designed to meet the Regulations of the 
Mines Act in relation to the storage and handling of Explosives 
and Dangerous Goods. 

GENERAL 

The pulping process is continuous and will operate 24 hours a 
day, seven days a week, year round with intermittent shutdown 
periods for maintenance and repair. The process is represented 
diagrammatically in Figure 4 and Figure 3 details the planned 
layout of the mill on the Moora site. 

STRAW FEEDING 

A front-end loader will supply the two pulping lines, pushing 
the straw into below-ground hoppers serving two rotary 
hammer mills. The hammer mills cut the straw into small 
pieces and they will also bruise the straw so that a better 
impregnation of caustic soda is obtained during the chemical 
digestion stage of the pulping process. From the hammer mills 
the broken straw passes to a belt conveyor, equipped with a 
magnetic trap for the removal of any metal contamination such 
as wire. The straw is then fed into the continuous digesters. 

C) 	DIGESTiON 

The SAICA digesters have been developed and improved over 25 
years to minimise the consumption of energy and chemicals per 
tonne of pulp. The low pressure, low temperature operating 
conditions result in a very safe and energy efficient process. 

In the digesters the fibre/lignin bonds are broken thereby 
freeing the fibre. Digestion is carried out in two parallel 
digesters operating at atmospheric pressure and 960C. The 
digesters are steam jacketed to provide and maintain the 
required operating temperature. The use of jacketing of the 
digesters as opposed to steam injection prevents the steam from 
coming in contact with the pulp. Condensate is easily collected 
and returned to the boiler saving feedwater and giving energy 
economy. 
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The straw is carried into each of the inclined digesters by two 
parallel internal screws operating at low speeds in opposite 
directions. The pulping reagent, caustic soda, is added at the 
mid point of the digester and flows in a counter-current 
manner relative to the straw. The liquor at the bottom of the 
digesters (black liquor) is partly recycled for use in pre-
impregnation of the straw prior to it being fed into the digester. 
The remaining black liquor is pumped to the black liquor 
treatment unit (see Section 4.9.2 (b) for details). 

PULP WASHING AND CLEANING 

Pulp washing is carried out in a counter-current process 
where dilution water from the paper mill and a small quantity 
of freshwater is introduced at the pulp discharge end of the 
digesters. The preliminary washing takes place in the second 
half of the digestion units. The wash water requirements are 
about 4.5m3/t of air dried pulp produced and supplies are 
sourced from the wash water chest and the screw press. The 
wash water is combined with the pulping reagent and is 
discharged at the bottom of the digester as black liquor. 

Washed pulp discharges from the digester into a screw conveyor 
with two or more outlets. Each outlet is connected to a screw 
press. The pulp is pressed to a consistency of approximately 
25% solids and the extracted liquor is recycled back to the 
digester. This reduces the mill requirements for both caustic 
soda and water. 

The pressed pulp passes to a pulper where it is diluted to a 
consistency of approximately 3% solids. The pulper has a 
perforated bottom through which large size heavy contaminants 
pass. The pulper discharge is pumped to a high density cleaner, 
where the small size, heavy contaminants such as sand and grit 
are removed by centrifugal action. 

PULP REFINING AND CLEANING 

From the pulper, pulp is discharged into disc refiners which 
operate at 6-8% solids content for optimum pulp 
characteristics. The refiners grind the pulp between two discs 
causing the breakage of remaining fibre/lignin bonds. Refined 
pulp is collected into a chest where it is diluted, with water 
obtained from the final pressing stage, to about 4% solids. It is 
then pumped through a pressure screen which sieves uncooked 
matter from the dilute pulp mixture. Pressure screen rejects 
are discharged into a vibrating screen. The diluted pulp which 
passes through the pressure screen is pumped to the straw pulp 
storage tower. 
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4.7 WASTE PAPER PULP PRODUCTION 

It is proposed to produce up to 50,000 tonnes per annum of fluting and 
testliner paper, of a grade suitable for the manufacture of containerboard 
products, at the Moora mill. This will in effect take the processing of the 
straw pulp that forms the major product of the mill to a further stage that 
would, under other circumstances, be carried out overseas. 

The paper produced will be a mixture of waste paper collected in Perth and 
larger country centres plus straw pulp produced by the pulp mill described in 
Section 4.6.3. The waste paper does not need to be taken through a digestion 
process as is the case with straw but rather is directly converted to pulp. 
This pulp is then refined and washed prior to delivery to the waste pulp 
storage tower. Waste pulp and straw pulp (from the straw pulp storage 
tower) are blended and fed to the paper machine which forms a continuous 
sheet and dries it ready for rolling onto reels. These reels are rewound and 
cut to suit customer's paper width requirements. 

QUAUTY AND QUANTITY 

Waste paper to be supplied to the mill will consist of two 
grades, these being: 

old corrugated container (0CC) wastes that represent 
recycled packaging wastes, and 

mixed waste paper (MWP) that comprises mainly 
newsprint but may also contain magazine and other 
general circulation printed matter and may also include 
office wastes. 

Both types of waste paper are collected in Perth currently with 
some being used by Australian Paper Manufacturers (APM) at 
its plant in Spearwood where it is converted to packaging paper 
product. Other elements of the collected waste are exported in 
bales to overseas manufacturing plants. Higher grade waste 
papers are collected but these, if they are not contaminated by 
lower grade wastes, are used by Austissue at its Canning Vale 
plant to manufacture tissue paper. 

The mill will consume up to 50,000tpa of waste paper 
(depending on yield) to produce, after mixing with straw pulp, 
50,000tpa of fluting and testliner paper. 

RESOURCE AVAILABIUTY 

Some 280,000 tonnes of paper and paperboard are consumed 
annually in Western Australia of which it is estimated that 
about 125,000 tonnes are easily available for recycling. 
Current use of waste paper is around 75,000tpa of which some 
15,000 tonnes are exported. Since it will be economically 
more attractive to sell waste paper domestically than export it, 
the amount of waste paper currently exported is expected to be 
available for this project. 
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The major user of waste paper in this State is APM which uses 
it to manufacture paper products at its plant in Spearwood near 
Perth. Other small users include Austissue (tissue 
manufacturer) and insulation manufacturers. Unused collected 
waste paper is currently dumped in landfills or exported. 

It is expected that the desired 50,000tpa of waste paper will be 
available from current collection sources. The increased and 
consistent demand for the waste paper should stabilise the 
market for collected wastes thereby leading to improved 
efficiency and collection rates. 

C) 	COLLECTION AND PACKAGING 

Currently there are a number of organisations that are active 
in the field of waste paper collection. These organisations 
include private contractors, local councils and charitable 
organisations. It would be intended that all supplies of paper 
waste to the Moora mill would be from these existing collection 
agencies. As outlined above the creation of a strong, steady 
market for the paper will only serve to strengthen the 
performance of these existing collectors. 

The waste will need to be delivered to centralised packaging 
locations where it will be compressed and tied into bales as is 
normally done for the current direct export market. The bales 
will be appropriately tied which will effectively prevent waste 
paper blow during later transport to Moora. 

Transport of paper waste to the Moora mill will generally be 
from the central baling plants to Moora. As with the transport 
of export products the options of road and rail transport exist 
although it is more likely that road transport will be used 
because of its greater flexibility. It is likely that collected 
paper will be packaged at a number of locations by various 
agencies and organisations and therefore it is unlikely that 
there will be convenient rail connections between all packaging 
sites and Moora. 

On this basis use of rail is likely to involve multiple handling at 
the source which is both expensive and time consuming. There 
is also the need to double handle incoming waste paper at the 
mill site since it is not planned to construct a rail siding direct 
into the mill area. 

The waste paper will be transported in bales either in 
containers or stacked on trucks or wagons. If the waste bales 
are not containerised appropriate protection will be adopted to 
prevent windblow of loose papers. 
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Bales of waste paper will be stored in the open at the mill site 
in a similar manner to the baled straw (refer Section 4.6.1 e). 
The waste paper stockpiles will be shaped and sloped to 
minimise water ingress thereby preventing deterioration. 

Sufficient paper will be stored on-site to suit supply and 
demand and to ensure the stockpiled waste paper does not 
deteriorate. 

GENEBAL 

The waste paper pulp manufacturing process is continuous and 
will operate 24 hours a day, seven days a week, year round 
with intermittent shutdowns for maintenance and repair. The 
process is represented diagrammatically in Figure 4. 

It should be noted that in processing waste paper for supply to 
the paper machine there is no need to use a digestion process 
since the waste paper material has already been processed 
through this stage in its original manufacture. The waste paper 
is fed directly to a turbo-pulper and then processed through a 
series of stages similar to those for the straw pulp. 

WASTE PAPER FEEDING 

Waste paper will be moved from the on-site stockpiles direct to 
the pulping machine by forklift or front-end loader. Bales of 
waste paper will be fed directly into the pulping machine 
without removal of ties. This will minimise the risk of 
excessive waste paper blow in and around the mill. 

C) 	PULPING 

The waste paper bales are fed into the pulping machine that 
consists of a large vat with agitators to mix the waste paper 
with water. Hooks are provided in the vat to catch and remove 
bale ties and other large contaminating items that may have 
been contained in the bales. 

The only addition to the waste paper at this stage is water to 
soften the paper and return it to the pulp form. No de-inking is 
undertaken since the final product is unbleached paper that does 
not require a de-inked feedstock. 

However, there will be some ink and other materials such as 
clays removed from the waste paper in the repulping process. 
The majority of this material will be removed from the turbo-
pulper as a sludge and fed to the incinerator. 
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There will also be some ink addition to the water used in the 
repulping process that is then fed into the washwater stream. 
The ink consists primarily of oils and greases and will largely 
be removed from the washwater effluent in the aerobic 
treatment process. Experience elsewhere indicates that there 
is little or no export of ink from the process. 

d) 	PULP REFINING AND CLEANING 

From the turbo-pulper the waste paper pulp is fed into a high 
density cleaning tower where any clays and other impurities in 
the pulp are removed. The pulp is then fed onto screens before 
being sent to the refiners. This process is similar to that used 
for the straw pulp as described in Section 4.6.3 (e). 
Following refining the waste paper pulp is fed into a mixing 
chamber where it is mixed with a stream of straw pulp. This 
furnish is then further refined to prepare it for feeding into the 
paper machine. 

4.8 PAPER AND DRIED PULP PRODUCTION 

The mill at Moora will be capable of producing either: 

100% straw pulp, or 
paper of a grade suitable for use in containerboard manufacture. 

These different products will both be generated by running pulp through a 
paper manufacturing machine. The type of product output at any particular 
time will depend upon the furnish (mixture of pulps) fed into the paper 
machine. The two options are: 

To produce 100% straw pulp there will be no mixing of waste paper 
upstream of the paper machine and only straw pulp will be in the 
furnish fed through the paper machine. 

To produce paper there will be a mixing of straw pulp and waste pulp 
upstream of the paper machine to produce the furnish. 

The mill will be designed with the flexibility to change the type of product as 
considered necessary to meet export market needs. 

4.8.1 The Process 

A single Fourdrinier type Paper Machine will be used to both dry 
100% straw pulp and to produce paper product (fluting and testliner) 
as shown in Figure 4. 

The furnish fed to the paper machine is prepared by mixing the 
appropriate quantities of straw pulp and waste pulp in the mixing 
chest, further refining the blended pulps and applying both pressure 
screen and centrifugal cleaning before delivery to the paper machine 
headbox. White water extracted from the paper or pulp in the paper 
machine is recirculated into the furnish prior to the final cleaning to 
reduce the consistency to around 0.5-1.0%. 
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The furnish is applied from the headbox in an even sheet over the 
moving Fourdrinier Wire which allows the pulp or paper to drain by 
gravity and dewater by suction. In the press section the sheet is 
compressed to remove more water and consolidate the web. From the 
press section the web is delivered to the drying section where contact 
with a series of steam heated cylinders dries the pulp or paper to the 
desired moisture level. 

The pulp or paper exiting the drying section is then wound onto reels. 

The pulp or paper reels generated by the paper machine, being the full 
width of the machine are generally not suitable for direct use. 

For fluting and testliner the reels are rewound onto new reels and cut 
to the desired width in the process. The width will be selected to match 
the equipment constraints and box dimensions required at the 
boxmaker customer's plant. 

Pulp will either be cut and rewound onto reels in a width suitable for 
transport and feeding into the papermakers operations or cut and baled. 

101011:0101610  

All paper product will be transported in wrapped reels either in bulk 
or in containers. The pulp will either be transported in wrapped bales 
or wrapped reels, either in bulk (unitised bales or separate reels) or 
in containers. 

The production of pulp and paper will be alternated regularly and 
shipment of both products will be spread evenly throughout the year. 
It is anticipated that all pulp and a portion of the paper will be 
exported through the port at Geraldton while a quantity of paper will 
be transported to Fremantle to take advantage of backhaul 
opportunities resulting from waste paper transport to Moora. 

Both road and rail transport are under consideration for the 107,000 
tonnes per annum of product. This would represent 2,060 bulk tonnes 
per week or 103 container loads per week. 

If rail transport is adopted a siding could be constructed off the main 
line adjacent to the current Cairn Hill siding where up to 21 
containers or 420 tonnes will be loaded and transported to Geraldton 
each day, five days per week. Empty containers will be delivered by 
rail, transported by side-lifter semi-trailer from the siding to the 
mill site and full containers carried back by the side-lifter to the 
train waiting on the siding. This will result in an average of 21 
container loads per day being loaded, or 42 side-lifter semitrailer 
movements across the Midlands Road each day. All loading will be 
undertaken during the day shift so that the average frequency of 
highway crossings would be one every 11 minutes. 
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The intersection of the mill and rail siding access roads with the main 
highway will be designed and constructed to a standard consistent with 
this level of conflicting traffic movement. Particular care will be 
taken to ensure adequate sight distances are available to meet standards 
specified for open highway design speeds. 

If road transport is adopted it is likely that B-double road trains will 
be used to haul two containers at a time or over 40 tonnes each to and 
from Geraldton. A similar rate of truck haulage to train haulage will 
be used although it is possible that trucks will operate 24 hours per 
day subject to movement and handling restrictions in Geraldton. 

4.9 MILL WASTES 

The pulp and paper mill proposed for Moora will be based on a pulping process 
that is comparatively mild with low temperature and low pressure operating 
characteristics. This is related in part to the nature of the straw, the chosen 
process and also because the product does not require chemical bleaching. 

The mill will produce a number of waste products in the solid, liquid and 
gaseous phases. However, the conceptual design of the mill has involved a 
detailed analysis of these waste streams and particularly the liquid effluent 
stream resulting in the development of an integrated effluent treatment 
system. This system will be designed to extract the maximum amount of 
available energy from the wastewater stream for recycling back into the 
process. 

Solid wastes from the pulping and paper making processes originate 
from three sources; (i) inert impurities within the straw received by 
the mill, (ii) straw material which for some reason or another was 
resistant to the digestion process, and (iii) inert impurities within 
the waste paper received by the Mill. 

The inert material in the straw consists of sand and pebble sized solid 
rejects and will be separated from the straw at a rate of about 700 
tonnes per annum. These solids will be disposed of by burial either 
on-site or in the local sanitary landfill with other general rubbish. 
The undigested straw fibre will be collected by the primary screen 
after straw digestion. This material will be reintroduced to the 
digestion process. 

Inert material in the waste paper consists of non-paper rubbish, sand 
and bale ties. The quantity of these rejects will depend upon the source 
collection methods and sorting of waste paper. The rejects will be 
disposed of along with inert materials from the straw pulping line. 
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GENERAL 

The pulping and paper making processes will produce two 
separate streams of effluent, black liquor from the digesting 
stage and washwater from the refining and washing stages. All 
liquid introduced to the waste repulping process is carried in 
the pulp slurry to the paper machine, from which most liquid 
is used in the straw pulping process. A liquid/mass balance for 
the process is shown in Figure 5. 

Recycling has been used as much as possible in the mill to 
minimise demand for water and caustic soda. Liquid effluents 
will contain elevated levels of salts, mainly in the form of 
sodium carbonate, suspended solids and organic matter all of 
which will have originated from either the caustic soda used in 
the digestion process, the straw fibre or the waste paper fibre. 

An extensive assessment of a range of possible treatment 
options has been undertaken by Consulting Environmental 
Engineers of Richmond, Victoria and others together with pilot 
testing at the SAICA pulp and paper mill in Spain. 

Consulting Environmental Engineers have wide experience in 
the treatment of pulp and paper mill effluents, having worked 
for all of the major pulp and paper companies in Australia. 

The choice of treatment methods has been based on economic and 
environmental grounds taking the particular features of the 
location into consideration. The selected treatment methods 
achieve environmentally acceptable effluents and also allow 
extraction of the energy content of the wastes for use within the 
mill. 

BLACK UQUOR 

Table 1 shows the chemical composition of the black liquor. 
About 50% of the black liquor is recycled during the digestion 
process. When the active chemical, caustic soda, has been 
consumed in the pulping process the resulting waste liquor is 
removed. This effluent is concentrated by evaporation using 
excess heat from the mill's boiler and incinerated in a rotary 
kiln. 

Figure 6 shows the general flow diagram related to black liquor 
generation and effluent treatment proposed for the Moora mill. 

This treatment process involves fine screens (0.5mm 
aperture) to remove coarse fibres and detritus, multiple stage 
evaporation (using scraped flash evaporators with heat 
recovery) to increase the solids concentration to 40%, and 
incineration of the concentrated black liquor in a 2m diameter, 
lOm long rotary hearth furnace. 
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TABLE 1 

COMPOSITION OF BLACK LIQUOR AND WASHWATER 

Characteristic Black 	Liquor Washwater 

Daily discharge, m3/d 512 2,809 

GOD, mg/I 33,000 9,000 
COD,mg/l 110,000 30,000 
Suspended solids, mg/I 8,000 2,000 
Sodium, mg/I 12,000 1,550 
TDS, mg/I 28,000 4,800 
Colour, Pt. Co 4,500 1,000 
Temperature, deg.0 90 70 

The major benefits of this process are that it recovers the full 
energy available in the black liquor and it allows the recovery 
of the water in the liquor. It is also a simple process with little 
risk of odours and which recovers all of the dissolved salts 
which may prove to be commercially valuable chemical or 
agricultural products. 

All recovced energy from the black liquor plus externally 
supplied energy will be used in the evaporation and incineration 
process. 

The major waste product from the incinerator will be sodium 
carbonate which will be produced at 15 tonnes per day. The 
Moora Pulp and Paper Company Pty Ltd will investigate 
whether there is a market for this waste. Sodium carbonate can 
be used as a raw product in numerous industries, including 
caustic soda production, as a filter for gas emissions or may be 
used as an alternative to lime when adjusting pH in solutions or 
in agricultural applications. Alternatively, the ash from the 
incinerator will be disposed of by landfilling. 

c) WASHWATER 

The chemical composition of the washwater is shown in Table 1. 
The washwater is a brackish solution of about one seventh of the 
concentration of sea water. It will have a dark colour, 
reasonably high Biological Oxygen Demand (BOD) and Chemical 
Oxygen Demand (COD). 

Figure 7 shows the general flow diagram related to washwater 
effluent generation and treatment proposed for the Moora site. 
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This treatment process involves anaerobic treatment (using 
high rate upward flow sludge blanket clarifiers or low rate 
bulk volume fermenters), aerobic secondary treatment in ar 
extended aeration activated sludge plant and with treated 
effluent being used to irrigate a large tree plantation. These 
processes are designed in combination to remove the BOD and 
COD loadings of the washwater in order to minimise 
environmental impacts external to the site. 

The anaerobic treatment process involves the bacterialogical 
digestion of the organic loadings within the washwater stream. 
The bacteria that achieves this process thrive in an 
environment free of oxygen. The process produces methane gas 
and carbon dioxide and can occur in a number of ways either 
within concrete tanks or in deep, membrane lined lagoons. 

Since it is planned to collect the methane gas (biogas) generated 
in the anaerobic process it is essential that the tanks or ponds 
do not leak and that they are covered to prevent gas escape to the 
atmosphere. 

There may be the need to add nutrients to the tanks to ensure 
sufficient bacterial growth and activity. This is achieved by 
adding ammonia to the system. The anaerobic process is 
intended to remove some of the BOD reducing it from 
9,000mg/I to approximately 1 ,800mg/l and also removing the 
bulk of the COD. The advantage of using this process is that it 
allows recovery of a large part of the energy potential within 
the waste stream, estimated at 440GJ/d (refer Figure 7). 

Sludges produced by the anaerobic process will be directed to 
the incinerator for disposal. 

The aerobic treatment process is necessary to remove the 
majority of the remaining BOD in the washwater effluent 
stream. The process will be designed to reduce the BOD from 
1,800mg/I to approximately 150mg/I. 

The aerobic process is again based on bacterial action but in 
this case it is necessary to provide an environment that 
contains large quantities of free oxygen. This is achieved by 
means of aeration equipment that forces air into the ponds and 
also achieves a continuous mixing of the sludges and wastewater 
contents. No biogas is generated in this phase but again it is 
necessary to have ponds that are sealed against leakage to 
prevent contamination of groundwater. It is proposed to use 
plastic lining to achieve leak prevention in the aerobic 
treatment ponds. 
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Again excess sludges will be produced in this process and after 
treatment the effluent is passed through one or more settling 
ponds to separate the solids from the liquids. The liquid is 
directed to the spray irrigation scheme as described in Section 
4.9.2 (d) and the sludges are partly returned to the aerobic 
ponds to assist continuation of the process and partly directed to 
the incinerator. 

All lagoons used in the wastewater treatment process will be 
lined with impermeable membranes to prevent seepage of 
wastewater into the groundwater. Concrete tanks used in the 
anaerobic process will be lined with impermeable membranes 
to prevent biochemical attack of the concrete. 

d) 	IRRIGATION 

Rather than discharge the effluent waters from the mill 
directly to the Coonderoo River or onto seepage beds and then 
direct into the shallow groundwater it is proposed to use 
irrigation techniques to generate a tree plantation and possibly 
to grow cash crops. This is an effluent discharge technique used 
extensively around the world with respect to pulp mill effluent 
disposal. Its principal intention is to obtain useful natural 
products from the discharge water flow. 

The growth of tree crops is an attractive method of effluent 
disposal because of the potential for the trees to reclaim and 
utilise large volumes of effluent as well as producing forest 
products and improving the aesthetics of the effluent treatment 
site (Stewart et al, 1979). Tree plantation growth is 
particularly attractive in warm, naturally dry climates 
because of the very high growth rates which tree crops can 
achieve when irrigated. 

One example of effluent disposal from a winery quoted by 
Stewart et al makes specific reference to a plot of Red Gums (E. 
camaldulensis) that was irrigated with effluent with water 
having pH of 3.87 and total dissolved solids of 1 2,000ppm. 
This effluent, which is significantly more aggressive than the 
Moora pulp and paper mill effluent, was applied to a site in 
Victoria having deep, well drained soils similar to the Moora 
site. 

Similarly fruit processing wastes with salinities of around 
2400mg/I have been successfully discharged over Red Gum 
plantations in South Australia since 1986. 

The effluent discharged from the aerobic treatment process will 
have a residual BOD of approximately 150mg/I. It is proposed 
to use natural soil filtration and biological degradation to 
remove this BOD. 
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The tree plantation will effectively dispose of approximately 
50% of the applied waters by evapotranspiration. Indeed it 
will be necessary to ensure no more than about 50% of applied 
waters will be lost to the trees to avoid build-up of salts in the 
root zone as discussed in detail below. 

The effluent irrigation system and the associated tree plantation 
will be actively managed to ensure: 

adequate biological treatment of the wastewater, 
effective tree growth. 
evapotranspiration not exceeding 50% of total 
irrigation rates consistent with salt flushing 
requirements. 
the harvesting of mature trees and their replacement by 
new saplings to ensure an effective on-going effluent 
disposal system is maintained. 

Alternative annual crops of salt tolerant species may be used 
it can be ensured that the prime objectives of the effluent 
disposal system, as detailed above, can be maintained. 
Evaluation and management of alternative cropping 
arrangements will be undertaken by the proponent as 
considered appropriate. 

The tree plantation will be divided into a number of separate 
areas to allow irrigation to be undertaken on each of the areas 
sequentially. This is necessary to allow each area to be rested 
and avoid problems with waterlogging and soil clogging. 

The effluent stream will have a TDS of 4,800mg/I consisting 
mainly of sodium carbonate. It is therefore anticipated that a 
salt-tolerant tree species such as Red Gums (Eucalyptus 
Camaldulensis) will be used in the plantation although a 
number of approaches have been received from groups 
interested in using the effluent for other crops. 

The suitability of the Moora site for disposal of waste water by 
irrigation has been assessed by considering the "Guidelines for 
the Disposal of Waste Water on Land by Irrigation" (Ref. 1). 
The following criteria and site characteristics apply. 

Site Characteristics 

Buffer zone of at least 
500m to nearest offsite 
dwelling 

Should not have geological 
discontinuities or coarse 
colluvium or alluvium that 
may allow a short circuit 
to groundwater 

Moora Site 

There are no dwellings 
within 2km of the site 

Preliminary site 
investigations indicate 
that the site has no such 
characteristics 
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Site Characteristics 

A maximum surface slope 
of 10% 

Even surface to prevent 
ponding 

Soil to be deep and well 
structured with no pans or 
restricting layers. It should 
allow adequate infiltration 
and percolation but have 
sufficient clay and organic 
matter to retain nutrients 
and make them available to 
the vegetation 

Maximise evapo-
transpiration by being 
exposed to the wind and sun 

Depth to watertable should 
exceed 1 .5m 

(v i i i ) Adequate surface drainage to 
prevent stormwater runoff 
from entering or leaving 
the area 

(i x) Area should not be flood 
prone and not within lOOm 
of a watercourse 

(x) 	Site should not be 
susceptible to erosion 

(x i) The site should not be located 
within lOOm of wells used 
for stock or human use 
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Moora Site 

The site complies 

The site generally 
complies but can be 
contoured to suit 
if necessary in isolated 
areas. 

The soils on the site are 
generally deep sands with 
some fines that should 
meet these criteria. An 
area of lateritic soils may 
not be suitable and may 
need to be excluded from 
the tree plantation. 

The site has good elevation 
and is generally sloping. 
This together with the 
climatic regime of Moora 
will satisfy this criteria 

The site complies 

The site generally 
complies although minor 
earthworks may be needed 
to control runoff 
downslope 

The site complies 

The site complies 

As discussed groundwater 
in the area is not suitable 
for human use and only in 
isolated near-surface 
pockets is it likely to be 
usable for stock watering. 
No existing bores are sited 
within 1OOm of the site 
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The salinity of waste waters to be applied to the site are ranked 
as Class 5 (ie, extremely high salinity water with TDS above 
3,500mg/I). It is recommended that such waters should only 
be used on permeable, well drained soils under intensive 
management (Ref 1). The Moora Pulp and Paper Company 
Pty Ltd recognise that the effluent to be disposed of fits into 
this category and will take steps to ensure suitable management 
procedures are put into place and implemented. It is, however, 
noted that discharge of much more saline waters (particularly 
pulp and paper effluents - Ref 8) has been successfully 
achieved over extended periods elsewhere and that there should 
be no overriding constraints to a successful operation at Moora 
based on such experiences. 

The waste water stream contains some residual organic matter. 
This may well improve the soil by increasing fertility and 
moisture retention. Appropriate design and management of the 
effluent treatment system will be adopted to ensure that excess 
additions of organic matter (which could lead to anaerobic 
conditions and possible excessive nutrient loadings in adjacent 
surface waters that are fed by groundwater) are avoided. 

The proper management of waste water application and adequate 
cycling of application in different parts of the plantation will 
overcome the potential for problems in this regard. During 
rest periods bacteria will actively break down any build-up of 
organic matter. 

The pH levels of the waste water stream will be controlled to 
ensure that it is in the range of 4.5-9.0 where it will not 
adversely affect soils and plants. 

A further consideration in relation to irrigation using high 
salinity waste waters is the potential for build-up of salinity in 
the upper soil layers and particularly in the root zone. It is 
important to ensure that salt levels in the soil are properly 
maintained otherwise trees may suffer damage or even death 
within a very short period of time. 

Salinity build-up can be effectively controlled by applying 
additional waste water to the soil over and above that needed by 
the trees. This additional waste water application is known as 
the leaching fraction and may be as high as 50% of normal 
application rates for high salinity waters. 

Leaching will also be achieved by relying to some degree on 
natural rainfall since this achieves the most effective 
dissolution of salt build-up. However, care will be taken to 
assess in detail the level of rainfall and evapotranspiration at 
different times of the year to avoid over-application of irrigant 
and rainfall in the wetter periods of the year. The deep, sandy 
soils of the site are not expected to lead to problems in this 
regard and in fact the rainfall will assist in leaching salt build-
up. Detailed application rate calculations and intensive 
management will be used to minimise the risk of problems in 
this regard. 
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It will also be necessary to implement a comprehensive 
monitoring system to ensure adequate controls over the waste 
water disposal system can be maintained. 

The pulp and paper mill will require sources of energy for both steam 
generation (required within the process) and for electrical power to 
drive pumps, motors and the like within the mill itself. Electricity 
will also be required for other facilities, lighting and the like around 
the mill and in the administration area. 

Energy recovery from within the mill will not be adequate to provide 
all the needs of the mill and its associated facilities. It will therefore 
be necessary to burn imported fuel to generate this additional energy 
need. Two options are being considered for such external fuel supplies, 
these being: 

crude oil supplied direct from the Mt Homer oil field north-
east of Dongara, and 
natural gas. 

A choice of fuel will be made during the detailed design of the mill. 

It is not anticipated that there would be a direct connection of the mill 
to the State Energy Commission (SECWA) grid. 

Design of the mill as a whole will be undertaken to ensure that 
maximum advantage can be taken of the energy available from within 
the process and the mill. This will be achieved in two ways as outlined 
below. 

D 

Co-generation occurs when waste heat derived from power 
generating equipment within the mill is recovered and used to 
raise steam that can then be used in other processes within the 
mill. The Moora mill will be designed to maximise the 
opportunities for co-generation. This will minimise the cost of 
burning crude oil or natural gas to generate steam or electrical 
energy. 

b) 	BIOGASGENERA11CN 

An important potential source of energy from within the 
process stream is available through the organic matter 
contained in the washwater effluent. By allowing bacteria to act 
on the organic matter (undigested straw, waste fibre, rejects 
etc) methane gas can be generated. This is commonly referred 
to as biogas since it results from biological degradation of the 
organic wastes. 
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As explained in Section 4.9.2 (C) biogas is produced in the 
anaerobic stage of the washwater effluent treatment process. 
The methane-generating bacteria are active in an environment 
free from oxygen (anaerobic environment). 

The biogas consists almost entirely of methane and this gas can 
be actively drawn-off the anaerobic treatment tanks and stored 
for direct burning as a source of energy. It is intended that the 
biogas generated from waste water treatment be used in the 
cogeneration system. It is estimated that approximately 
440GJ/d of energy will be available through biogas generation. 

4.10 SERVICES 

The proposed pulp and paper mill site is located in an area with no established 
services, infrastructure and transport links. It is therefore proposed to 
provide services specifically designed for the mill as described below. 

4.10.1 Power 

The mill will generate its own power requirements from the burning 
of biogas and from the burning of ancillary fossil fuels. A selection of 
either crude oil or natural gas will be made as part of the detailed mill 
design. 

If crude oil is selected supplies will be tankered to the site from the Mt 
Homer oil field near Dongara. If natural gas is used supplies will be 
provided to the mill site via a natural gas pipeline lateral from the 
Dampier to Bunbury pipeline. 

4.10.2 Sewerage 

During detailed design of the mill a decision will be made as to the 
means for disposal of sewage from the mill area. It is anticipated that 
septic tanks and leach drains will be acceptable. 

Selection and design of the sewerage system will be undertaken to 
provide a standard of treatment sufficient to satisfy Shire of Moora 
health regulations and Water Authority regulations for effluent 
disposal. 

4.10.3 Water Supply 

It is proposed that the straw mill will draw its water supply from the 
Leederville Formation using two bores located about 4km to the west of 
the site (Figure 1). The expected extraction rate will be up to 
3,400m3/day. 

The water drawn from the bores will be of a quality suitable for 
potable purposes and these comparatively minor quantities will be 
drawn from the main mill water supply. 
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Details of the hydrogeological desk studies related to the identification 
of a suitable source of groundwater are contained in Appendix C. In 
summary, it is anticipated that adequate water supplies will be 
available in an area approximately 4km west of the mill on the 
western side of the Darling Fault. 

It is proposed to sink a bore into the Leederville Formation to a depth 
of approximately 300m. The water in the Leederville Formation is of 
good quality having salinities in the range of 400 to 500mg/I TDS. 

It is expected that a single bore will be able to supply the 
3,400m3/day demand of the mill although a second bore will be 
installed for standby purposes. 

Water will be piped to the mill from the borefield by buried pipeline 
laid along existing road reserves. A pump will be required on each 
bore powered from the surface by generator or other remote electrical 
supply. 

Other areas were considered in the groundwater resource survey 
especially to the east of the site in the Noondine Chert. However these 
groundwaters were considered to be too salty having salinity values of 
approximately 7,000mg/I. 

[•I.i.iaitui'iii!11tTfl 

The mill site will be connected to the Telecom communications 
network, probably by providing a buried cable link to the trunk cable 
running alongside the Midlands Road. 

4.11 CONSTRUCTION 

It is the proponent's desire to proceed with the project as soon as the 
necessary government approvals have been obtained. 

Construction of the mill will take a total of twenty-one months from the time 
of ordering the major process equipment. Since the lead time for this 
equipment is quite lengthy the site work will be spread over a relatively long 
period. The resulting construction workforce is consequently expected to peak 
for 3 months at around 100 although for most of the time it is expected to be 
in the range of 15 to 40. 

The construction work will be undertaken by a main contractor and its 
selected subcontractors. It is expected most will be Perth based since the mill 
construction will not involve any technology or techniques that are not 
commonly undertaken within Western Australia. 

During the development and operation of the proposed pulp and paper mill 
there will be a short term construction workforce and a permanent workforce 
to be accommodated. The Moora Pulp and Paper Company Pty Ltd have 
adopted a policy of employing locally available labour wherever possible 
thereby minimising the need for additional accommodation. However, there 
will be a need, particularly in the construction phase, to accommodate a 
short-term workforce normally resident outside the Moora area. 



PUBLIC ENVIRONMENTAL REVIEW 
STRAW PULP AND PAPER MILL 
LvDORA 
	

Page 43 

As previously stated the construction effort will be spread over an extended 
period due to equipment supply lead times. This will have the effect of 
spreading the workforce presence at the site over a longer period and reducing 
construction workforce numbers on site at any one time. 

Research has shown that there is good availability of short-term 
accommodation in Moora at motels, hotels and the caravan park as follows: 

Moora Hotel 	- 	20 beds 
Drovers Inn Hotel 	- 	40 beds (approx.) 
Moora Motel 	- 	64 beds 
Moora Caravan Park - 	30 van sites 

Usage rates of these facilities vary widely but are more heavily booked from 
July to December. There are also plans to build a new motel in the town. This 
would suggest that there is the capacity to accommodate up to 100 workers 
without undue overcrowding subject to other demand and the Shire indicate 
'1at further temporary caravan accommodation is available on request. 

However, it is possible that construction contractors will favour the 
establishment of a construction camp close to the site during periods of more 
intensive activity on the site. Again, there are potential construction camp 
sites available either at the mill site itself or in the near vicinity. Selection 
of a camp site will be made by the contractor in conjunction with the Moora 
Shire Council and the E P A to ensure an acceptable site is chosen. 

4.1 2 PERMANENT WORKFORCE ACCOMMODATION 

Permanent employees will be expected to locate in Moora. Again emphasis will 
be given to the employment of existing residents although certain experienced 
managers and technologists will be required to move into the town from 
outside the State. There may also be the need to supplement the locally 
available workforce pool with employees recruited from elsewhere. 

Permanent workforce requirements at the mill will be 65. It is anticipated 
that there will be significant interest in these jobs from within the Shire and 
town area as witnessed by enquiries to date to the proponent and the Shire 
about the employment opportunities of the project. 

Accommodation of workers brought into the town as a consequence of the 
proposed development is not anticipated to be a problem since there are 
already a limited number of vacant houses in Moora and also areas planned to 
accommodate additional housing development within the townsite area. A new 
15 lot subdivision has just been developed and there is scope for others as 
needed. The proponent may provide housing for senior plant management 
personnel brought into the State specifically for the project. 

It is not proposed to house the workforce close to the site but rather to rely on 
the well established facilities of Moora to accommodate the permanent 
workforce. 
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4.13 PROJECT LIFE AND DECOMMISSIONING 

The mill design life will be in excess of 20 years and as described in Section 
2.2 the project itself is expected to have a high degree of sustainability. It is 
therefore expected that the mill will be maintained in an operational mode for 
greater than 20 years provided market demands are maintained and that the 
products generated by the mill continue to be competitively priced. 

The mill will be designed with two straw digesters and all information 
included in this document relates to this situation. Future expansion to three 
digesters will be possible. 

Upon decommissioning of the site there will be the need to remove all 
improvements and to rehabilitate areas of the site affected by such demolition 
works. 

It is anticipated that the tree plantation will be well established and that the 
trees will be able to survive without constant irrigation. It may, however, be 
necessary to continue irrigation over dry periods for one or two years in 
order to encourage deeper root growth since the trees will have become 
dependent on shallow soil moisture during normal mill operations. 

Care will be taken to ensure adequate water has been supplied to the irrigation 
area to leach unacceptable salt concentrations from the root zone. This will 
alleviate the risks of tree deaths due to high salt loads. 

All solid and liquid wastes generated during mill decommissioning will be 
appropriately disposed of. Also any remnant stockpiles of raw materials will 
be removed from site. 

The site will be left in its forested state since its present value as an 
agricultural area is low and unlikely to improve over time. The trees will 
assist in keeping groundwater levels low and will stabilise the soil against 
erosion. 
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5. EXISTING ENVIRONMENT 

5.1 INTRODUCTION 

The proposed pulp and paper mill has the potential to influence the existing 
environment in two principal areas, these being: 

land on which cereal straw is produced and from which it is harvested, 

the mill site itself and its immediate environs. 

The proposal also has the potential to affect the environment indirectly 
through collection waste paper. Relevant aspects of these various existing 
environments are described in this Section. 

5 .2 CEREAL STRAW SOURCES 

It is proposed to source cereal straw for the mill from existing farms 
operating within a 100km radius of Moora as shown in Figure 2. Section 
4.6.1 (C) describes the straw harvesting process and Section 4.6.1 (b) 
outlines resource availability. 

The proponent plans to purchase straw directly from farmers or indirectly 
from contractors who in turn purchase the straw from individual farmers. 

It is envisaged that current cereal straw production within the 100km radius 
of Moora will be more than sufficient to meet the annual demands of the 
proposed mill. It is therefore anticipated that all the necessary straw will be 
harvested from existing farming properties. The process of harvesting straw 
will be secondary to the normal and well-established practice of wheat 
production and harvesting. 

The principal aspect of the physical environment of relevance to straw 
harvesting is soil type. Farming is carried out on a wide range of soil types 
within 100km of Moora. Typically, the soils vary between light, sandy 
material that is susceptible to wind erosion during the hot, dry summer and 
heavier clayey or loamy soils that are characteristically more stable under 
windy conditions but which, because of higher runoff, are more susceptible to 
stormwater erosion. 

It is considered that straw harvesting will be concentrated on the heavier, 
loamy soils because these are generally more productive. The poorer crop 
densities on light soils make straw harvesting less economically attractive. 

Other aspects of the physical and biological environment are incidental and are 
unlikely to be markedly impacted by straw harvesting. Similarly, the human 
environment within the targeted straw source areas is unlikely to be 
adversely affected by this activity other than transportation activities that are 
described elsewhere in this report. 
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5.3 WASTE PAPER COLLECTION 

The waste paper collection activities associated with this project are described 
in Section 4.7.1 (C). 

The collection of waste paper as part of this project will have the potential to 
reduce environmental impacts by reducing the need to dispose of waste paper 
in landfill sites. 

5.4 MILL SITE 

a) 	GEOLOGY AND LANDFOFI 

The mill site lies adjacent to, and east of, the Darling Fault 
which controls the geology of the area. East of the Darling Fault 
is a 14km wide strip of sedimentary rocks that run north for 
125km between Moora and Carnamah. Collectively these are 
known as the Middle Proterozoic Moora Group which consists of 
chert, siltstone, sandstone, and arkose (Carter and Lipple 
1982). 

The Moora Group does not outcrop at the site but is overlain by 
'olIuviaI and aeolian quartz sands. These dunal sands result in 
the site having gently undulating topogiaphy. 

The hydrogeology of the area has been the subject of a detailed 
study (refer Appendix C). It is controlled to a large extent by 
the Darling Fault. East of the fault the Noondine Chert (part of 
the Moora Group of sedimentary rocks) contains useful 
groundwater supplies and several hundred cubic metres per day 
are obtainable from individual bores. However, this resource 
is expected to have a limited extent with groundwaters being 
more saline at depth. 

Bore records indicate that near the proposed site groundwaters 
can be classified as moderately saline and having a salinity of 
about 7,000ppm. These groundwaters are too salty for 
domestic use and are only marginally suitable for stock water. 
The saltiness of groundwater at the site is apparently because of 
its proximity to the Coonderoo River drainage system which is 
highly affected by salinity and consequently leads to saline 
recharge of the adjacent aquifer. Waters tend to be fresher 
near the surface and can be and are used for stock water. It is 
generally accepted that these fresher waters occur in shallow 
lenses sitting on top of the deeper groundwaters which are more 
saline (refer Appendix C). 
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To the west of the Darling Fault the Jurassic-Cretaceous 
sedimentary strata occur to more than one thousand metres in 
depth. Of these units the Leederville Formation is an aquifer 
capable of supplying considerable volumes of good quality fresh 
water. This aquifer is currently used as a source of water for 
the township of Moora. 

There is no direct connection between the aquifers east and west 
of the fault line because of the vertical displacement of 
permeable and impermeable strata. 

C) 	CLIMATE 

Moora is situated in the temperate winter rainfall zone. The 
summers are warm to hot and winters cool to mild. The 
summer months have average maximum temperatures of about 
300C and minimum temperatures of about 150G. The coldest 
temperatures occur in winter with average maxima between 15 
- 200C and minima between 5- 100G. 

Annual rainfall averages 463mm and is mainly confined to the 
period from May to September. From November to April 
monthly rainfall averages less than 25mm. 

d) 	SOILS AND LAND STABILITY 

Soils on the proposed site are generally fine aeolian sands with 
a ridge of lateritic material extending across the centre of the 
site in a south-west to north-east direction. The area was 
completely cleared and used for agricultural purposes in the 
past but has not been actively farmed for the past ten years. 
This has resulted in most of the area degenerating with minimal 
vegetative cover of weeds and some self-supporting grasses and 
grains. There are occasional patches of regenerated native 
vegetation. 

The elevation of the site, its lack of vegetation and light, sandy 
soils make it susceptible to wind erosion. Runoff erosion is not 
evident on the site due principally to its sandy nature and lack 
of extremely steep slopes or concentrated runoff flows in 
creeks or streams. 

The mill site is located entirely within Lot 2007 (refer Figure 1). 
The land has been cleared for agricultural purposes and contains 
limited natural vegetation regrowth. 

The area has reportedly not been cultivated for crop production for the 
past ten years and is currently poorly vegetated with naturally 
reseeded crops and weeds. 
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a) 	TOWNSHIP OF MOORA 

Moora is the major town between Perth and Geraldton having a 
population of about 2,000. It provides community facilities to 
the Central Midlands district and has services that are only 
found in major regional centres. 

The town is currently experiencing growth with small 
residential subdivisions being planned in the future. Generally 
the town services have the capability to accommodate additional 
residents. For example Moora Senior High School has a current 
enrollment of about 240, but a capacity of 320. 

The township has the following facilities and services: 

district hospital with 31 beds 
2 general medical practitioners 
1 dental practitioner 
veterinary surgeons (Government and private) 
senior high school 
2 primary schools 
fire brigade 
2 hotels and a motel 
numerous sporting clubs and facilities 
4 banks 
4 churches 
community hall 
49 retail and service establishments 
a golf course 
squash courts, grass tennis courts and bowling greens 
a well equipped sports ground, clubrooms and recreation 
centre 
District offices of CALM, WAWA, SECWA, Education, 
Agriculture and others. 

Moora offers a semi-rural lifestyle with the potential to build 
on hobby farm lots close to town services. 

Moora is a sub-regional centre and therefore provides a full 
range of Government services as well as acting as a recreational 
and amenity centre for the region. The facilities available are 
adequate to service a population of at least 3,000 in the Shire of 
Moora and also areas further afield such as the Shire of 
Dandaragan. These outlying areas are serviced by Moora since 
they do not have adequate facilities themselves. 

The Shire Council advises that services provided in the town are 
not currently under stress and are unlikely to be stressed by 
the predicted population increase resulting from the project 
(refer Section 7.9.8). 
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It is widely recognised that rural communities are under 
extreme pressure to bolster declining population levels. 
Declining population levels make it more difficult for State and 
Local Government bodies to maintain adequate levels of 
community services. This proposal provides the opportunities 
to not only increase the population of Moora but to also stabilise 
its population base by widening the employment opportunities 
away from purely agricultural activities. 

NEIGHBOURS TO THE MILL SITE 

The nearest residence to the site lies 3km to the north-west of 
the mill site boundary, although it is 2km from the edge of the 
total site boundary. Other residences lie generally outside a 
3km separation distance from the site boundaries as shown in 
Figure 8. Houses close to the site are occupied by respective 
property owners. 

HERITAGE 

There are no known sites of Aboriginal or European heritage on 
the mill site and in view of the extensive disturbance of the area 
as a result of initial clearing and subsequent agricultural 
practices it is unlikely that any sites of significance exist. 

TRANSPORT INFRASTRUCTURE 

The site is located approximately 15km by road north of Moora 
on the Midlands Road. This is the major highway linking 
several wheatbelt towns between Moora and Dongara. It is a 
single carriageway, two-lane rural highway that is sealed over 
its entire length. 

The Midlands Road starts at its southern end at Gingin where it 
intersects with the Brand Highway and ends just south of 
Dongara where it intersects again with the Brand Highway. 
Prior to construction of the Brand Highway the Midlands Road 
provided part of the major road link between Perth and 
Geraldton. More recently its status has declined but it remains 
a principal route servicing the wheatbelt north and east of 
Moora. The Midlands Road is classified as a rural highway and 
its maintenance is the responsibility of the Main Roads 
Department. The road is of generally good quality suited for 
normal rural highway traffic loadings and speeds. 

The site is located approximately 3km west of the narrow gauge 
railway line linking Perth and Geraldton. The railway forms 
the only rail connection between these two centres as well as 
providing links to other wheatbelt towns. 

The railway is used exclusively for freight purposes with 
major commodities hauled being wheat and quartzite for the 
silicon smelter at Kemerton. A siding spur exists in close 
proximity to the mill site that can be upgraded to service the 
freight needs of the mill. 
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6. 	PUBLIC PARTICIPATION AND CONSULTATION 

6.1 PROGRAM 

River House Pty Ltd, the parent company and manager of the Moora Pulp 
and Paper Company Pty Ltd, has established and continues to maintain 
information flow and an open dialogue with the various interest groups 
associated with this project. Considerable effort has been directed at ensuring 
that such interest groups were aware of the proposal during the development 
phase and could contribute to the development process. 

The initial site selection was based on the support and interest shown by the 
local community and the Council of the Shire of Moora. Following the initial 
expressions of support the Central Midlands Development Foundation Inc was 
formed to attract industry to the region. After overcoming considerable legal 
hurdles the Foundation launched a unit trust to enable its members to invest in 
the project. This investment culminated in the presentation of a share 
certificate to the Foundation on Monday, 12th November 1990. 

River House has held or attended numerous presentations since late 1989 to 
the general public at Moora and elsewhere, conservation groups and other 
interested parties. Informal discussions have also been held with various 
Government Departments including the Water Authority of WA, the 
Department of Agriculture, the Environmental Protection Authority, the 
Social Impact Unit and The Ministry of Economic Development (now The 
Department of State Development). This high level of contact with a wide 
range of interest groups has ensured a broad dissemination of information 
about the project during its development and response by the promoters to 
questions and concerns raised. 

A list of the meetings/presentations held or attended by River House is 
provided in Appendix F. 

6.2 	ISSUES RAISED BY THE PUBLIC 

The public have been generally supportive of the proposal to establish the 
pulp and paper mill at Moora. There were, however, a number of issues 
raised that have been addressed elsewhere in this document. 

The following issues were raised at a public meeting held by River House at 
Moora on 20 December 1990 to describe and receive comment on the proposal 
as set out in this document. Other issues have been raised during earlier 
discussions. These have been addressed in assembling this document and are 
not detailed further in this Section. 

Concern was raised by neighbours of the proposed mill site about the 
possibility of high salinity effluent from the mill contaminating fresh 
water supplies used for stock watering on their property. 
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An analysis of groundwater impacts is given in Section 7.4.2 which 
describes the anticipated influence of the plantation irrigation process 
on groundwater in the vicinity of the mill and principal flow 
directions. 

Jill 	.Ici.imr. 	ria I 	Ir*iiiIJiI Ii! I. 

Concern was raised that the plantation irrigation process would cause 
groundwater levels close to the Coonderoo River to rise thereby leading 
to more extensive areas of inundation over prolonged periods. Again an 
analysis of this issue is given in Section 7.4.2 and management 
initiatives available to minimise or ameliorate the situation are given 
in Section 8.3. 

Concern was raised that the movement of large volumes of cereal straw 
into the mill site could lead to higher risks of rye grass toxicity being 
brought into the area. 

Discussions have been held with the Department of Agriculture with 
respect to this issue and a detailed discussion is given in Section 7.11. 

Concern was expressed about the potential for excessive noise to be 
generated by the mill and its associated operations. This aspect of the 
proposal is discussed in Sections 7.9.2 and 8.6 will be controlled in 
accordance with the E P A Act. Relevant commitments are contained in 
Section 9. 

Concern was expressed about the potential for unacceptable 
atmospheric emissions from the plant. The issue is addressed in detail 
in Sections 7.7 and 8.7 together with a relevant commitment in Section 
9. 

Members of the public questioned the methods and location of 
incinerator ash disposal. Questions were also raised regarding the 
nature of the ash material. This issue is addressed in Sections 7.5 and 
8.5 with appropriate commitments in Section 9. 
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The proposed mill site lies within the South West Seismic Zone in an 
area east of the Darling Fault that has experienced a number of seismic 
events over recent times with epicentres around Meckering (145km 
south-east of Moora), Cadoux (110km west of Moora) and Yerecoin 
(50km south-east of Moora). There is, therefore, an identifiable risk 
of seismic action in the region and it will be necessary for the 
proponent to incorporate suitable design elements into the mill to 
ensure vessels, tanks, storage lagoons and the like are capable of 
withstanding earthquake loadings. However, the risks of earthquake 
recurrence of significant magnitude in the immediate area are 
considered to be comparatively small and manageable although 
appropriate design. 

Concern was expressed about the facilities that would be needed to 
accommodate construction workers related to the mill. This issue is 
discussed in Sections 4.11 and 7.9.7. 

The issue of local content during mill construction and operation was 
raised. It has been discussed in Section 2.4.1 and 2.4.5 with relevant 
commitments given in Section 9. 

6.2.10 Fire Risk 

Concern was expressed about the potential for fire in the mill area 
where so much straw and waste paper would be stockpiled. It was 
explained to the public meeting that this issue dictated the nature of 
stockpiles and separation distances. It would also demand appropriate 
mill maintenance procedures to avoid build up of loose straw and 
paper. 

Straw bale moisture levels will be maintained below 16% to 
effectively limit bacterial action which could cause spontaneous 
combustion. The proponent will require that straw delivered to the 
site meets this criteria. 

The mill will be designed to incorporate an integrated fire fighting 
system together with contingency fire fighting plans and training of 
relevant mill personnel. 



PUBLIC ENVIRONMENTAL REVIEW 
STRAW PULP AND PAPER MILL 
MOORA 
	

Page 53 

Traffic levels close to the mill site are dealt with in Section 7.9.1. 
This analysis shows a high percentage of light vehicle movements 
between the mill site and the town related principally to commuting 
movements of workers. Approximately 20% of total daily traffic 
movements south of the mill site will be truck movements of which 
33% will involve caustic soda and waste paper transport from Perth to 
the mill which will pass through the town. This represents a total of 9 
truck movements per day. The other 15 truck movements predicted 
south of the mill site are related to straw transport and it is expected 
that some will travel through the town of Moora although many will 
take other routes that do not involve travel through the town. It is to 
be noted that there is no bypass route of the main highway around the 
town centre. In total, it is anticipated that the project will attract an 
additional 15 to 20 truck movements through the town of Moora each 
day. The arterial road system is considered to be adequate to 
accommodate this level of heavy vehicle traffic. 
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7. 	POTENTIAL ENVIRONMENTAL IMPACTS 

7.1 INTRODUCTION 

This section of the report describes and assesses the potential impacts which 
the construction and operations of the proposed straw pulp and paper mill 
could have on the surrounding environment. 

The Moora Pulp and Paper Company Pty Ltd has gone to considerable 
lengths to ensure that the technology selected, the siting and other factors in 
the company's control will result in the minimum negative environmental 
impact achievable, consistent with economic requirements. This has led to the 
decision to include extensive investment in effluent treatment facilities in the 
proposal as well as to make commitments to carefully monitor and manage the 
major areas of potential environmental impact. 

In the opinion of the Moora Pulp and Paper Company Ply Ltd the 
resulting proposal has, for a major industrial development, very limited 
negative impacts compared to the significant positive impacts addressed in 
Section 2. 

7.2 GROUNDWATER EXTRACTION 

The potential impact of groundwater extraction on the surrounding 
environment was assessed during the groundwater evaluation study (Appendix 
C). It was concluded that because the aquifer is confined (being covered by up 
to 200m of impermeable siltstone) there will be little drawdown effect 
around the borefield surface aquifer. As a result there will be a negligible 
effect on the groundwater table and the vegetation utilising the shallow 
groundwater. 

The nearest existing bore extracting water from the Leederville Formation 
that will be used to supply the mill is the bore that services the Town of 
Moora. This production bore is located 10km south of the proposed pulp and 
paper mill bore site. No measurable interference from the proposed 
groundwater extraction is expected to occur. 

7.3 STRAW SOURCING 

Straw harvesting, like any agricultural practice, has the potential to result in 
land degradation if not conducted properly. Currently the vast majority of 
straw harvesting is performed by contractors in an environmentally suitable 
manner (Appendix D) and it is expected that this will continue. In addition 
most farmers are extremely interested in preserving the agricultural 
viability of their land and thus it is expected that they will harvest straw 
using the most environmentally sound methods. Department of Agriculture 
officers in the Moora region have reviewed current practices and will be able 
to advise on the best agricultural practices to follow. 

Farmers will be encouraged to leave sufficient straw on the surface and leave 
the root stock in the ground. This remaining plant stock will act as a soil 
stabiliser preventing erosion of the soil by the actions of wind and water. 
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Wheat straw contains identifiable concentrations of a number of plant 
nutrients as shown in Table 2 (Gartrell, 1990). Harvesting of the straw will 
partially remove some of these concentrations of nutrients that may have to be 
replaced by fertiliser application if regular straw harvesting is to continue 
over an extended period. Suitable fertiliser applications to replace the 
nutrients removed as a result of straw harvesting are also given in Table 2. 

TABLE 2 

Common Ranges of Mineral Nutrients in Wheat Straw 

Mineral Element Typical Content in Wheat Straw 	Fertiliser Type 
te 

(kç/t) 

N 2 Urea 	1 
P 0.2 OSP 	2 
K 6 KCL 	3 
S 0.4 Supplied by OS P 

Mg 0.5 Dolomite 	4 
Ca 0.6 Supplied by 0 S P 
0.1 0.001 N/A 	5 
Zn 0.01 N/A 	5 
Mn 0.01 N/A 	5 

Notes:- 
Nitrogen replacement can be achieved using legume crops in rotation 
with wheat for little or no cost. 

OSP = 	Ordinary Superphosphate 

K C L = 	Muriate of Potash 

Most West Australian soils have large reserves of plant available 
magnesium. 

The needs for re-application of trace elements are almost entirely 
governed by processes other than straw harvesting. 

It should be noted that current farming practices require the removal of straw 
prior to seeding for the next crop on heavy and most light soils. Burning, the 
most common method of straw removal, also exposes the soil to loss of the 
mineral nutrients in the straw. 

As detailed in Section 5.2 the economics of harvesting dictate that low yielding 
sandplain country will be excluded from straw harvesting. It is these very 
areas that may be prone to soil erosion after straw harvesting due to the 
relative sparseness of the retained straw. Contractors will tend not to harvest 
these areas as they will not supply a profit comparable to areas that provide 
good straw yields. For this reason The Moora Pulp and Paper Company 
Pty Ltd believes that land degradation in poor yielding areas will not be 
significantly affected as a result of this proposal. 
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7. 4 WASHWATER DISPOSAL 

7.4.1 General 

As previously described it is proposed to dispose of the approximately 
2,800m3/day of treated washwater effluent by means of application to 
a tree plantation on the area surrounding the mill site. 

The washwater effluent will have been treated as described in Section 
4.9.2 by passing it through an anaerobic process and then an aerobic 
process to remove its biological and chemical oxygen demands (BOD and 
COD). The anaerobic process will extract the energy potential of the 
waste by generation of biogas. Upon discharge the water will have a 
BOD of approximately 150mg/I. 

It is proposed to utilise an irrigation system and bacterial action 
within soil structure to remove remnant BOD. 

Rather than direct discharge to soil and seepage of all water into the 
groundwater it is proposed to achieve an environmental benefit from 
the effluent discharge process by growing salt tolerant trees (or 
alternative plants should they prove to be economically and 
environmentally satisfactory). These trees are expected to remove up 
to 50% of the discharged effluent by evapotranspiration. 

it is likely that the irrigation of waters will affect groundwater and 
should not be contemplated in areas where there are existing beneficial 
uses of the groundwater. The Moora site is in an area of extremely 
saline groundwater (7,000mg/I) that is not used by others in the 
immediate vicinity. The surface contours and groundwater levels on 
the site indicate that the groundwaters flow towards the Coonderoo 
River and since this is a highly saline watercourse no adverse impacts 
are expected to occur. Further investigation will be carried out during 
the installation of monitor bores to confirm the direction of flow 
before final siting of the irrigation area. 

Based on preliminary investigations and experience with other waste 
water irrigation schemes it is estimated that transpiration by the 
trees can be expected to remove about half the applied waste water. 
This will effectively raise the TDS of water entering the groundwater 
to a level of approximately 9,600mg/I which is slightly above its 
current level of salinity of around 7,000mg/I. However, since there 
are no existing beneficial uses in the area this increased salinity is 
unlikely to cause unacceptable environmental impacts. The need to 
apply a leaching fraction to the plantation and also the fact that rainfall 
will exceed evapotranspiration for four months of the year (refer 
Appendix C) means that salinity levels in the groundwater will not be 
as high as 9,600mg/I on average. 
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The ongoing application of waste water to a tree plantation on the mill 
site will cause a plume of slightly higher salinity to form. This will 
move in the direction of existing groundwater flow which is indicated 
to be toward the Coonderoo River to the east of the site. The higher 
salinity of the water will tend to drive it slowly deeper into the aquifer 
due to density differences. 

It should be noted that the waste water stream will have a high degree 
of colour due to the presence of lignins. Discolouration due to inks 
derived from the repulping of waste paper is, from experience 
elsewhere, unlikely to be a problem. Any ink in the washwater stream 
will largely be removed in the aerobic treatment process and therefore 
not fed through into the effluent stream. 

Table 1 indicates a colour level of 1,000 on the Platinum Cobalt scale 
which is a colour level in excess of high tannin groundwaters 
commonly found in areas adjacent to wetlands. 

Experience with the disposal of pulp and paper mill wastes elsewhere 
indicates that significant colour reduction can be expected as a result of 
irrigation and seepage through the underlying soil (Ref 6, 7). 

Since the efficiency of colour removal of the soils at Moora is unknown 
it is proposed to undertake a groundwater monitoring program to 
determine the behaviour of the soil/waste water system. The 
monitoring program, to be initiated at least 12 months before the mill 
begins operation, will provide details of existing groundwater 
conditions and identify any impacts resulting from the irrigation 
scheme. If unacceptable impacts occur appropriate changes to the 
effluent treatment or irrigation procedures will be made. 

Preliminary investigations suggest that there are alternative 
treatment methods available to remove colour should this be deemed 
necessary. 

The washwater disposal methods proposed can be expected to cause a 
rise in groundwater levels immediately beneath the site since the 
application rate will be approximately 3.8mm/day compared to 
1 .3mm/day average rainfall. The rainfall occurs predominantly in the 
winter months and causes a general rise in groundwater levels when 
considering falls over a total catchment area of approximately 23km2. 
The plant irrigation area will be less than 1.9km2. 

On the basis of these comparative areas, observable groundwater 
fluctuations and anticipated irrigant loadings it is considered that there 
will be some nett rise in groundwater levels outside the limits of the 
site. The additional water application over the plantation area 
represents a 14% increase in total water addition to the 23km2  
catchment in the location of the Coonderoo River. It is, however, more 
appropriate to consider the localised area of the total catchment 
between the site and the Coonderoo River where irrigant application 
represents a 54% increase over average natural precipitation. The 
extent and size of groundwater impacts will be monitored as part of the 
proposed groundwater monitoring system. 
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7.4.3 Surface Water Impacts 

The level of salt loading generated by the Moora mill can be evaluated 
in terms of the loading in comparison to the total annual average salt 
load of the Moore River. 

Records of the Moore River published by the Water Authority with 
respect to their gauging station (No. 617001) are as follows: 

Catchmentarea 	 12,400km2  
Average annual flow 	48,500,000kL 
Mean salinity level 	7,400g/kL 

The average salt load carried by the Moore River per day may be 
calculated as: 

48.500.000kLpa x 7.400g/kL 
365 days x 1,000g/kg 	 = 	983,300kg/day 

The total salt output from the Moora mill will be 13,483kg/day 
representing approximately 1.4% of the total river catchment loading. 

There are no reliable gauging station records on the Coonderoo River 
downstream of the proposed Moora mill site to determine comparative 
existing and future salt loadings. However, it is recognised that the 
Coonderoo is heavily salt affected and runs through a series of salt pans 
before joining the Moore River. Salinity levels in the Coonderoo will 
be extremely high at periods of low flow and it is unlikely to be 
markedly affected by the increased loadings emanating from the Moora 
mill. 

The Water Authority of WA has advised that it has no record of any 
users of water extracted from the Moore River downstream of the 
Coonderoo River and the proponent is not aware of any beneficial uses 
of water from either the Coonderoo or Moore Rivers. 

The Moora Pulp and Paper Company Pty Ltd will monitor 
salinity levels and other water properties in the Coonderoo and Moore 
Rivers during the construction period to establish current levels, and 
during operation of the plantation to evaluate any impacts. 

7.5 SOLID WASTE DISPOSAL 

An analysis of mill outputs shows that there are the following streams of solid 
waste to be disposed of from the mill. 

( i ) 	Black liquor incineration 
	

16.4 tonnes per day of incinerator 
ash 

( i i ) 	Straw pulp cleaning 
	

Straw pulp rejects 
(iii) Waste pulp cleaning 

	
Waste pulp rejects 

The anaerobic and aerobic treatments of the washwater effluent will generate 
sludges at a rate of approximately 11.3 tonnes per day at 15% solids content. 
This sludge will be incinerated together with the black liquor and therefore 
contributes to the 16.4 tonnes per day of incinerator ash noted in (i) above. 
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About 2.0 tonnes per day of straw pulp rejects (mainly sand and gravel) will 
be collected during the straw pulping process. Small quantities of solid 
contaminants in the waste paper feedstock will be removed during processing. 
These will be disposed of by landfilling at an approved site. Care will need to 
be exercised in identifying a suitable landfill disposal site to ensure 
leachates, particularly from the incinerator ash, do not cause unacceptable 
groundwater contamination. 

7.6 BLACK LIQUOR DISPOSAL 

As discussed in Section 4.9.2 (b), black liquor will be disposed of by 
incineration. Waste solids (ash) from the incinerator will have a high content 
of sodium carbonate which potentially can be reused. All the calorific energy 
contained in the black liquor will be used in incineration, thereby reducing 
the requirement for external fuels. 

7.7 AIR EMISSIONS 

Atmospheric emissions from the Moora mill are not anticipated to represent a 
significant environmental impact. Emissions can be summarised as follows: 

(i) 	Flue gases from the rotary kiln incinerator - appropriate stack design 
will be used to ensure that acceptable concentrations of sulphur dioxide 
and particulates are not exceeded. 

(i i) 	Crude oil gaseous emissions - if crude oil is used in the cogeneration 
system, the low levels of crude oil to be burnt and the separation of the 
mill from any nearby residential areas will ensure no deleterious 
impacts on surrounding residences occur. 

It is currently estimated that 60,000 barrels (9,540kL) of crude oil will be 
needed on an annual basis to feed the mill. An analysis of the oil indicates that 
it contains 0.05% by weight of sulphur. On this basis it can be shown that 
only 21 kg of sulphur dioxide would be discharged to the atmosphere per day if 
crude oil is used. 

The flue gases from the rotary kiln incinerator could include very small 
quantities of sulphur dioxide arising from sulphates in the fresh water source 
and sulphur contained in the straw. These very low quantities of sulphur 
dioxide are not expected to give rise to unacceptable ground level 
concentrations. S02 concentrations at ground level will need to comply with 
Environmental Protection Authority requirements. 

The other potential discharge from the incinerator is particulate sodium 
carbonate. Again the concentration levels of particulate emissions will be 
designed in accordance with Environmental Protection Authority 
requirements. Appropriate filtering equipment will be adopted if found 
necessary during detailed design. 

Since there is no chlorine used in the process, prior experience indicates that 
it is very unlikely that any organochlorines will be produced in the flue gases 
from the incinerator. 



PUBLIC ENVIRONMENTAL REVIEW 
STRAW PULP AND PAPER MILL 
MOORA 
	

Page 60 

7.8 STORMWATER 

Stormwater will generally be directed off the site into open drains to be 
collected into open sumps where the water will be allowed to recharge the 
aquifer. Open drains will be used since straw in the stormwater flows may 
block piped drains. However, it is unlikely that there will be other 
stormwater contaminants and therefore an open drain and sump system is 
considered to be adequate. 

Straw will be stored on site in open stockpiles placed on freedraining areas. 
The baled straw will be stacked as compactly as possible to shed water and to 
prevent moisture ingress. The moisture content of straw delivered to the mill 
site will not exceed 16% to avoid the possibility of spontaneous combustion. 
Experience in Spain shows that this procedure will prevent straw from 
rotting in the stockpiles, a situation that must be avoided to prevent 
unacceptable fibre degradation. 

Similar procedures will be adopted for stockpiling baled waste paper although 
stockpiles will be smaller to provide more rapid turnover and to minimise the 
risks of paper degradation. 

In this way no contaminants are expected to be generated by material 
degradation. 

7.9 POTENTIAL SOCIAL IMPACTS 

The location of the proposed pulp and paper mill is shown in Figure 8 together 
with the location of nearest residences. It can be seen that no existing 
residence is within 3km of the mill site although separation distance from the 
boundary of Lot 2007 is 2km in the case of the Lang property to the north-
west of the site. 

Access to the site is via a gazetted road reserve that has to date remained 
undeveloped and is largely currently defined only by way of a single fenceline 
on one side of the reserve. The mill site is located approximately 3km west of 
the Midlands Road. 

The surrounding land is used for agricultural purposes including 
predominantly grain cropping and grazing. 

The straw pulp mill will receive all of its raw products via the 
surrounding country and main road network. Table 3 shows the 
expected additional road usage that would result from the operation of 
the mill. Most road movements will be along the inland Perth to 
Geraldton road which carries traffic through Moora. Additional traffic 
movements resulting from the pulp mill will not be significant given 
that the road currently carries some 500 vehicles per day. 
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As noted in section 4.10.1 it is intended that natural gas or crude oil is 
used to generate steam and electricity. If crude oil is to be used it will 
be sourced from Mt Homer (near Dongara) and transported down the 
main road toward, but not through, Moora. Caustic soda will be 
transported by road-train up the inland road from Kwinana and will 
pass through Moora. 

The straw input for the mill will be drawn from farms within a 
100km radius of the mill. As a result semi-trailers carting the straw 
will come into the mill from all directions using most major roads in 
the district. The policy of the Moora Pulp and Paper Company 
Pty Ltd of maintaining only a month's stockpile of straw on the mill 
site will ensure that the straw is delivered evenly throughout the year. 
The mill will also only receive straw during daylight hours. It is 
anticipated that approximately 50% of the trucks carting straw will 
pass through the Township of Moora on a regular basis. The use of side 
roads such as Orton, Cataby and Dalaroo East Roads may reduce this 
proportion (refer Figure 1). Additional vehicle movements will 
result from farmers carting their own straw. Their number is 
difficult to predict but is not expected to be significant. 

TABLE 3 

ADDITIONAL TRAFFIC FREQUENCIES FOR THE MIDLANDS 
ROAD 

Daily Frequency 

Traffic 	Type Output by Output by 
Rail Road 

Main road oil tanker transport 2 2 
north of mill bulk straw carting 1 5 1 5 

pulp and paper export - 14 

Main road caustic soda transport 2 2 
south of mill bulk straw carting 1 5 1 5 

waste paper 7 7 
mill 	staff 98 98 

140 daily 154 daily 

As can be seen from Table 3 commuting by mill staff would make up the 
bulk of vehicle movements. This will be confined to a short section of 
the road going out to the mill site from Moora. The frequency 
presented in Table 3 is considered to be the maximum that may occur 
in a day given that all workers drive their own vehicles to and from 
work. 

There is a noticeable increase in traffic if output is to be hauled by 
road although the percentage increase over the current 500vpd traffic 
levels, particularly north of the site is minimal. 
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The mill has a number of mechanical elements that will produce noise 
during their operation. As the mill would operate 24 hours a day there 
is a particular need to consider whether noise produced by the mill 
will be of inconvenience to nearby farming residences. 

It was found that noise levels will conform to and be well below EPA 
criteria during the operation of the mill (Table 4). However, during 
uncommon events such as temperature inversions in the atmosphere 
operation of forklifts could result in noise levels being exceeded by 
less than 5dB(A) at night time. As a result the use of mobile 
equipment will be minimised during the night and this equipment will 
be modified to ensure that excessive noise is not generated. 

The overall mill sound power level was calculated to be lOOdB(A) 
when forklift operation is included in the calculation. This sound level 
diminishes as it travels over distance at a rate which is dependent on 
the topography of the land and to a minor extent vegetation. The sound 
pressure level experienced at 3,000m (the nearest residence) would 
be about 20dB(A) under normal conditions or up to 39dB(A) under 
downwind or temperature inversion conditions which are optimal for 
the transmission of sound. As a guide a refrigerator would generate a 
noise level of about 25dB(A) if measured from one metre. 

TABLE 4 

EPA NOISE CRITERIA 

0700-1900hrs Monday to Saturday 	 5OdB(A) 
2200-0700hrs any day 	 40dB(A) 
Any other time 	 45dB(A) 

Typical noise level at 3,000m 	 20dB(A) 
Highest expected level at 3,000m 	 39dB(A) 

Other sources of noise within close proximity of the site and the 
residences are the Midlands Road, the Perth to Geraldton railway and 
the Simcoa quartz mining activity. These activities provide a level of 
background noise over any 24 hour period and have been taken into 
account in defining the Bi compliance criteria in Table 4 above. 

It should be noted that the SAICA mill in Spain is located in the city of 
Zaragoza where high density residential areas abut the mill boundary. 

Construction of the mill will necessarily involve noise generation. 
However, the proponent will endeavour to minimise noise levels by 
design and management and avoid undertaking noisy activities at night. 
This also applies to the commissioning and operating phases of the 
project. 
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7.9.3 Visual Impact 

The site itself is located well away from Moora (approximately 15km) 
and also remote from the Midlands Road (approximately 3km). The 
mill itself will also be of a low profile with equipment and buildings 
generally not exceeding 15m above general site level. 

The mill will be located on the proposed site such that it will be 
surrounded on two sides by tree plantation that, in time, will provide a 
significant vegetative screen. There will also be scope to provide 
visual screening to the mill on the other two sides although this will be 
for purely aesthetic purposes. 

The mill will be located in the north-east corner of the site to place it 
as close as possible to the Midlands Road. This is also the lowest part of 
the site and this location will thus serve to reduce any adverse visual 
impacts. 

7.9.4 Light Spill 

The mill will operate on a continuous, 24 hour basis and there will 
therefore be the need to have external lighting within the mill area. 
This will introduce a source of artificial lighting to an otherwise rural 
setting. 

The major outdoor activity associated with mill operation at night will 
be the feeding of straw to the hammer mills. This limited area will 
need strong lighting. Otherwise areas around the mill will require less 
intense lighting unless maintenance operations are necessary in which 
case localised floodlighting will be needed. 

Care will be taken in design of mill lighting particularly with respect 
to location and direction of floodlighting to ensure minimal light spill 
outside the mill boundaries. The location of the mill in the lowest part 
of the overall site and the three kilometre buffer distance to the 
nearest residence are expected to largely overcome problems in this 
regard. Further, the ultimate growth of trees around the mill will 
assist in limiting impacts associated with lighting. 

7.9.5 .Qu.t 

It can be expected that any concentrated activity associated with the 
handling and processing of agricultural products will generate dust. It 
will therefore be necessary to provide effective dust minimisation and 
control measures to ensure minimal impacts occur. 

The principal causes of dust are likely to be in the straw handling 
areas particularly where the bales are broken and straw is fed to the 
hammer mills. Water sprays will be provided to lay dust if necessary 
in this area and also on unsealed roads between the straw stockpiles. 
Other roads that will be regularly used by heavy vehicles will be 
sealed as will the new access road to the mill site. 

Again the separation distance to nearest residences, the location of the 
mill on a low part of the site and the presence, ultimately, of trees 
around the mill will minimise dust nuisance. 
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It should be noted that the SAICA mill in Spain is located in the city of 
Zaragoza where high density residential areas abut the mill boundary. 

Construction of the mill will necessarily involve dust generation. 
However, the proponent will endeavour to minimise dust levels by 
design and by management. This also applies to the commissioning and 
operating phases of the project. 

Based on experience with the SAICA mill in Spain it is not anticipated 
that there will be any problems with odours generated within the mill. 
The process is essentially enclosed and the waste water anaerobic 
treatment process is sealed to ensure collection of methane gas. 

Inspections of the SAICA mill have failed to identify unacceptable odour 
emissions and this is again reflected in the close proximity of high 
density housing that has been developed since the mill commenced 
operations. 

From investigations undertaken to date it is apparent that the 
construction workforce for the project could be accommodated either 
in the existing facilities in Moora or in a special construction camp 
established for the project. The total construction period is 
comparatively long because of the need to order, build and import 
specialist machinery from overseas. This means that on-site 
activities are not intensive with workforce numbers generally in the 
order of 15 to 40 being required over at least 15 of the total 21 month 
construction period. A peak workforce of 100 is anticipated to be 
necessary over a three month period. 

Short term accommodation is available in Moora, provided by hotel and 
motel space as well as a caravan park. These facilities and new 
facilities currently being planned are likely to be adequate for the 
construction workforce as detailed in Section 4.11 except possibly 
during the peak employment period. 

The site of any construction camp, if required, is yet to be determined 
but discussions with the Shire of Moora have indicated a number of 
potential sites. It may be appropriate to establish a construction camp 
on the site area as there is the opportunity to provide some separation 
between the camp and the construction activities without the risk of 
impacts on adjacent properties. 

The comparatively small number of mill construction workers 
employed on the site over an extended period will involve small teams 
brought to site to undertake particular phases of the work. This will 
mean a regular turnover of site personnel staying on site for 
relatively short periods. It is therefore considered unlikely that there 
will be significant integration problems associated with the 
construction workforce. 
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In addition, accommodation of construction workers in a variety of 
locations throughout the town will minimise potential social problems 
resulting from concentration of non-permanent workers. 

A mill operational workforce of 65 is proposed all of whom will be 
expected to live in or around Moora, a town with a population of 
approximately 2,000. Using the following multipliers it can be 
predicted that the project may lead to a total population increase in 
Moora of 163. This represents a 7.5% population increase. 

Total direct employment 	 65 

Multiplier for average family size 

35% of workforce assumed to be single 	23 
65% of workforce assumed to be married 
with average family size of 3.3. 	 140 

As well as the mill workforce there is estimated to be a further 180 
jobs generated with respect to straw-harvesting and other transport 
related activities. Approximately 50% of these people can be expected 
to work largely on a seasonal basis and not to be necessarily based in 
Moora. Others will be farmers attracted to the additional employment 
and income supplements represented by these activities. On this basis 
few, if any, of these workers are expected to move into Moora. 
Workers who do move into the area have the choice of living in a 
number of rural towns sufficiently close to Moora to be suitable. 

There are no known limitations on services available within Moora 
that would require special measures to be implemented to cater for the 
projected population growth. The town acts as a sub-regional centre 
for the Central Midlands region and as such has facilities that are 
suited to this role. 

The Shire Council have expressed the desire to promote growth within 
the town. An ongoing consultative process between the Council and the 
proponent will ensure appropriate adjustments can be made 
progressively to services and facilities in the town as the project 
develops. 

7.10 CHEMICAL STORAGE AND MANAGEMENT 

7.10.1 Caustic Soda 

Caustic soda will be stored in a 250kL capacity tank on the site. The 
tank will be surrounded by a containment bund to prevent uncontrolled 
spread of major spills or leaks. The tank will be fitted with a cathodic 
protection system to prevent corrosion of the tank base, this being the 
predominant cause of uncontrolled leaks from bulk storage tanks. 
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Caustic soda, although an agressive chemical, is commonly used by 
industry and methods of handling it are well established and well 
understood. 

As described in Section 4.9.2 the wastewater treatment process will be 
designed to extract available energy from this waste stream by 
generating biogas or methane in an anaerobic treatment. The biogas 
will be collected from the top of the anaerobic treatment tanks and 
stored in gaseous form in a gas holder. From here the gas will be fed 
into the process where it will be burnt to generate steam or into the 
incinerator to generate heat. 

The generation and use of biogas is a well established process 
commonly used in domestic wastewater treatment plants around the 
world. The technology is well understood and has been successfully 
integrated into and operated in the SAICA pulp and paper mill in Spain 
for a number of years. 

7.10.3 Oil Storage 

Crude oil will be stored on the site in a 250kL capacity tank. The tank 
will be surrounded by a containment bund to prevent uncontrolled 
spread of major spills or leaks. The base of the tank will be protected 
with a cathodic protection syst'm to prevent corrosion. This is the 
most common area of unseen and uncontrolled leakage from bulk 
storage tanks. 

Normal fire protection measures will be installed in the vicinity of the 
oil storage tank and normal ignition prevention measures will be 
implemented in the area and at any point throughout the mill where 
crude oil is piped or stored. 

It will be necessary to use and store small quantities of other 
chemicals on the site mainly in relation to the wastewater treatment 
processes. Included in this category will be: 

ammonia 

di-ammonium phosphate (DAP) 

granulated sludge 

The quantity of these chemicals required is comparatively small and 
correspondingly the amounts to be stored on the site are small. 

A detailed risk and hazard evaluation of the proposed pulp and paper 
mill has not been carried out. The principal reasons for this are: 

a) 	the chemicals to be stored and used within the mill are well 
understood and are commonly used within Western Australia, 
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there are well established regulations and procedures 
applicable to all the chemicals that will be adopted in the design 
and operation of this mill, 

there is a buffer of at least 3km around the mill area itself to 
the nearest residence with no through public roads or other 
transport routes within 3km of the site. 

7.11 RYE GRASS TOXICITY 

Rye grass toxicity is caused by a nematode organism in conjunction with an 
associated bacterium that develop in annual rye grass commonly used around 
Western Australia for soil stabilisation and pasture purposes. The nematode 
and bacterium combine to form toxic galls in place of seeds and, if eaten, these 
galls can cause stock deaths. 

The incidence of rye grass toxicity was not identified in Western Australia 
until 1969 at Goomalling. Since that time it has spread throughout the central 
and southern wheatbelt stretching from Dalwalinu to Gnowangerup. 

At the present time occurrences of rye grass toxicity have been identified 
within 10 to 15km east of Moora. It is estimated that the number of affected 
farms are increasing at a rate of approximately 30 percent per annum and 
because of the small size of the galls there is little or no scope to prevent 
further spread. (Dept of Agriculture, 1989). 

Evidence suggests that the nematode is present in an area for up to 15 years 
before rye grass toxicity develops to the point where stock losses occur. On 
this basis it is highly likely that the nematodes have already spread into the 
Moora area and that evidence of toxicity will be found in due course. 

Whilst it is recognised that straw harvest and transport has the potential to 
contribute to rye grass toxicity spread it should be recognised thet other 
agricultural activities and wind carry will ensure the continuing spread of the 
disease throughout Western Australia anyway. 

The Department of Agriculture have recognised the difficulties associated with 
efforts designed to restrict the spread of rye greass toxicity and instead have 
adopted a policy of pasture management to minimise the impacts of the disease. 
These management methods have been developed by experience since 1969 and 
are now well established (Dept of Agriculture, 1989). Their implementation 
requires an intensive education process for individual farmers but, once in 
place, these management procedures have been demonstrated to be successful. 

7.1 2 SOIL STABILITY 

Soils on the proposed site are generally fine aeolian sands with a ridge of 
lateritic material extending across the centre of the site in a south-west to 
north-east direction. The area was completely cleared and used for 
agricultural purposes in the past but has not been actively farmed for the past 
ten years. This has resulted in most of the area degenerating with minimal 
vegetative cover of weeds and some self-supporting grasses and grains. There 
are occasional patches of regenerated native vegetation. 
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The elevation of the site, its lack of vegetation and light, sandy soils make it 
susceptible to wind erosion. However, the proposed tree plantation and 
irrigation system will stabilise the soils. Runoff erosion is not evident on the 
site due principally to its sandy nature and lack of extremely steep slopes or 
concentrated runoff flows in creeks or streams. The proposal is not 
anticipated to change this situation and again tree growth will assist in 
stabilising the area. 

The mill site will be surrounded by screening vegetation and this will assist in 
decreasing wind speeds particularly close to ground level. Also the site will 
incorporate an internal drainage system to control concentrated stormwater 
flows and to prevent runoff erosion. 

Where necessary gravel topping will be placed to stabilise exposed soils and to 
prevent rutting due to incidental traffic. More heavily trafficked areas will 
be sealed with bituminous materials to minimise dust generation and 
maintenance costs. 

7.13 SYNTHESIS 

7.13.1 General 

The proposed Moora pulp and paper mill is designed to process 
materials for which there are currently no well-established uses into 
products that are in demand within South and East Asia. The processing 
will be achieved using proven technology of a kind that is generally 
chemically mild and which does not produce effluents or emissions that 
are incompatible with the environment. 

The proposal to establish the mill at Moora has the potential to 
significantly benefit the local economy and employment situation at a 
time when rural communities are under intense pressure because of 
the poor performance of agricultural markets. This applies to direct 
employment opportunities in the mill itself and also with respect to 
indirect employment opportunities in the harvesting and transport of 
cereal straw as well as provision of maintenance and other services to 
the mill. 

The proposal will have the benefit of establishing a firm, on-going 
market for recycled waste paper that currently does not exist in 
Western Australia. This will have the social benefit of encouraging 
waste paper separation at source and regular and efficient collections. 

The analysis of the project as presented in this report indicates that 
these benefits can be achieved without imposing unacceptable 
environmental impacts on the physical, biological or social 
environment of the local site, its immediate environs, the local 
community or the state in general. The site selected for the mill 
provides local conditions suitable to accommodate the process 
equipment with minimal risks of unacceptable impacts on 
neighbouring residents. 
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An important aspect of the proposal that requires careful design and 
management is the treatment and disposal of wastewater from the 
process. Preliminary information available at the time of preparation 
of this report indicates that the proposed wastewater treatment and 
disposal methods will not impact the receiving environment to an 
unacceptable extent. Monitoring and management initiatives are 
presented in Section 8 of this report to ensure on-going control of this 
aspect of the proposal. 

The proposed mill has the potential to impact on near neighbours 
owning and/or living on adjacent properties to the proposed site. 
Possible impacts include: 

groundwater degradation due to salt loads and discolouration 
noise emissions 
atmospheric emissions 
odours 
traffic impacts 

Analysis demonstrates that the 3km buffer between the mill site and 
the nearest residence will alleviate many of these problems. The most 
significant potential impact relates to groundwater quality and 
requires management to ensure unacceptable effects do not occur. 
There are, however, no borcs in the mill site area expected to be 
affected by groundwater impacts. 
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8.1 INTRODUCTION 

The establishment of a pulp and paper mill at Moora will provide the 
opportunity to process what are currently considered to be wastes for the 
purposes of producing goods that have been identified as being in current and 
increasing demand in South and East Asia. The mill will produce 100% straw 
pulp, fluting and testliner paper for export using processes that have minimal 
environmental impact. 

This report outlines details of inputs to and outputs from the mill and also 
examines the methods proposed for handling wastes generated by the various 
processes. It will be seen from this discussion that every opportunity will be 
taken during design of the mill to: 

minimise water demand by recirculating waste water wherever 
possible, 

maximise the recovery of energy from the waste streams either 
directly in an incineration process or indirectly by the generation of 
biogas, 

maximise energy efficiency by designing a co-generation system into 
the mill, 

maximise benefits from waste water disposal by the use of irrigated 
tree plantations as a means of disposing of washwater discharges. 

There are, however, a number of environmental impacts that will occur as a 
result of the mill being established and operated. The principal areas 
requiring environmental management and monitoring are: 

Groundwater extraction 
Groundwater quality 
Operation of the tree plantation 
Disposal of solids 
Noise 
Atmospheric emissions 
Rehabilitation and end use of the site. 

Procedures proposed for their management and control are detailed in the 
following sections. 

8.2 GROUNDWATER EXTRACTION 

Groundwater supplies for the project will be drawn from the Leederville 
Formation immediately west of the Darling Fault. Preliminary 
hydrogeological investigations have shown that there should be sufficient 
supplies to meet mill requirements in an area where there are no other 
existing bores. 
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Extraction of groundwater will be controlled by the Water Authority and it 
will be necessary for the proponent to apply for and obtain a Groundwater 
Extraction Licence from the Authority. Conditions for this Licence will be set 
by the Authority but the proponent will commit to a regular monitoring 
program designed to ensure groundwater qualities do not deteriorate and that 
there are no excessive drawdowns in the area. 

Annual hydrogeological reports will be prepared to demonstrate aquifer and 
bore performance and to build up a database relative to this performance over 
the period of operation. Regular monitoring of the bore and water supplies 
will be provided as follows: 

metering of all water extracted with cumulative annual extractions 
given. 

chemical analyses of major ions in the water at three monthly 
intervals. 

monthly standing water levels will be taken. 

monthly salinity (TDS) levels will be measured by conductivity. 

construction details of the bore will be submitted to the Water 
Authority for approval before construction commences. 

the annual report will also provide details of water levels and 
drawdowns in other bores in the aquifer, the only known bores at this 
time being those that supply Moora. 

8.3 GROUNDWATER MONITORING 

As discussed in Section 7.4.2 washwater discharged from the mill will be of a 
salinity lower than that of the underlying groundwater. However, due to 
evapotranspiration the salinity levels of the discharge will approximately 
double to 9,600mg/I which will be slightly above the 7,000mg/I salinity of 
the groundwater. 

This will result in a plume of more highly saline water being created and 
moving away from the site. It is anticipated that the plume will move towards 
the Coonderoo River and that by the time it reaches the river it is likely that 
the plume will be sufficiently dispersed to avoid any major deleterious effects. 
Indeed, the natural groundwater is of a salinity that makes it unattractive for 
use even for stock watering. 

There are some surrounding shallow bores used for stock water. These bores 
presumably draw from fresher pockets of groundwater perched on top of the 
saline waters due to density differences. It will be important to ensure these 
users of groundwater are not disadvantaged by the effluent disposal from the 
mill. 
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The washwater effluent will also have a relatively high colour due mainly to 
contained lignins. This will lead to the creation of a plume of coloured water 
in the groundwater. The degree of colour carried through into the water table 
cannot be determined although experience with similar pulp mill wastes 
indicates that many soils act to remove colour under certain circumstances 
(Ref 6 and 7). 

Again, colouration is unlikely to cause problems because of the low levels of 
groundwater usage in the area. 

The impact of washwater discharges on the natural groundwater will be 
monitored over the life of the mill using both monitoring bores installed 
specifically for the purpose and also by regular sampling of current bores in 
the immediate vicinity of the site. It will also be necessary to regularly 
sample and analyse water taken from the Coonderoo River at a point 
downstream from the mill site. 

A full groundwater and surface water monitoring program will be put in place 
by the proponent and implemented to ensure no unacceptable impacts occur. 

The program will cover at least the following main components: 

A widespread network of bores will be installed around and within the 
mill site at least 12 months before mill operation begins. 

A baseline monitoring program will be implemented based on these 
bores with measurements taken at 1 monthly intervals of: 

standing water levels 
salinity (TDS) levels 
colour 
pH 

Bores will be installed to allow measurements at selected locations to 
be taken in the upper, mid and lower levels of the aquifer. 

Major ion analyses will be taken at three monthly intervals. 

With start-up of the mill all measurements will continue to be taken 
at 3 monthly intervals over the first twelve months. Subject to a 
satisfactory review monitoring will then continue at six monthly 
intervals. 

Monitoring stations will be set up on the Coonderoo River (one 
immediately downstream of the site and one in the nearest salt lake 
downstream of the site) and one on the Moore River close to and 
downstream of its junction with the Coonderoo River. Similar water 
quality parameters and test intervals to those outlined above for the 
superficial aquifer will be implemented. 

A fully detailed and integrated report will be submitted to the Water 
Authority on a twelve monthly basis. 
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In addition to the monitoring system related to the effluent disposal system 
there will be additional groundwater monitoring bores installed to permit 
monitoring of groundwater qualities in close proximity to the anaerobic and 
aerobic lagoons. It is anticipated that these bores will be located such that 
monitoring for signs of leakage from the caustic soda and crude oil tanks can 
also be undertaken. 

These bores will be installed as part of the mill construction effort and 
monitored before commissioning to give baseline water quality data and then at 
six monthly intervals. Results will be collated and if signs of contamination 
are found results will be reported to the E P A immediately. 

8.4 OPERATION OF THE TREE PLANTATION 

There will need to be suitable management of the tree plantation to ensure 
problems with salinity build-up, tree death and ground saturation do not 
occur. The highly saline nature of the effluent water dictates that appropriate 
precautions must be taken in designing the system and monitoring 
performance to avoid problems. 

Issues to be addressed include: 

a full site investigation including detailed soil analysis and local 
groundwater conditions, 

evaluation of likely chemical interactions between the soil and the 
effluent, 

(C) 	choice of salt tolerant species, 

detailed water balance studies, 

development of detailed watering schedules and consequent design of the 
irrigation system, 

formulation and implementation of a detailed tree growth and health 
monitoring program. 

The Moora Pulp and Paper Company Pty Ltd will implement this 
program as part of the mill design, construction and operation phases as 
appropriate. 

8.5 DISPOSAL OF SOLIDS 

There are small quantities of solids that will be produced as a result of the 
processes on the site. It will be necessary to identify specific disposal sites 
for these wastes although their quantity and nature suggest that use of the local 
landfill facility operated to service Moora will be a suitable disposal site. 

The Moora Pulp and Paper Company Pty Ltd will undertake a detailed 
study to identify and evaluate potential solid waste disposal sites in the 
vicinity of the site as part of the design phase of the project. 
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8.6 NOISE 

Preliminary investigations indicate that noise generated by the mill is 
unlikely to be of major concern although there is the potential for exceedance 
of acceptable noise levels at night and during adverse weather conditions. 

Detailed design of the mill and surrounding siteworks will take into account all 
the potential sources of noise and will provide measures to ensure noise levels 
under all conditions meet the necessary standards. 

8.7 ATMOSPHERIC EMISSIONS 

The proponent will ensure detailed design of the mill is undertaken such that 
all equipment and design features are included in the mill necessary to ensure 
that atmospheric emissions do not exceed normally accepted concentrations. 

Performance criteria for sulphur dioxide and dust levels will be set to comply 
with the Draft EPP for Kwinaria and if necessary, filter equipment will be 
installed to remove sodium carbonate from the incinerator flue gases. 

An emission monitoring program will be installed in the mill by the proponent 
to measure levels of dust, S02 and sodium carbonate at monthly intervals. 
This information will then be used to verify compliance with acceptable 
standards. 

8.8 SOCIAL ISSUES 

The proponent will continue to liaise with and consult the Local Authority and 
the public regarding sensitive aspects of the project. Immediate neighbours 
will be kept informed of construction activities, commissioning and 
operational phases of the project as will the Moora Shire Council. 

Permission to take baseline measurements of groundwater qualities will be 
sought from immediate neighbours and the results of these analyses will be 
notified to the relevant persons together with ongoing monitoring results as 
necessary. 

8.9 REHABILITATION AND END USE OF THE SITE 

Upon decommissioning of the site there will be the need to remove all 
improvements and to rehabilitate areas of the site affected by such demolition 
works. 

It is anticipated that the tree plantation will be well established and that the 
trees will be able to survive without constant irrigation. It may, however, be 
necessary to continue irrigation over dry periods for one or two years in 
order to encourage deeper root growth since the trees will have become 
dependent on shallow soil moisture during normal mill operations. 

Care will be taken to ensure adequate water has been supplied to the irrigation 
area to leach unacceptable salt concentrations from the root zone. This will 
alleviate the risks of tree deaths due to high salt loads. 
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All solid and liquid wastes generated during mill decommissioning will be 
appropriately disposed of. Also any remnant stockpiles of raw materials will 
be removed from site. 

The site will be left in its forested state since its present value as an 
agricultural area is low and unlikely to improve over time. The trees will 
assist in keeping groundwater levels low and will stabilise the soil against 
erosion. 
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The proponent undertakes to fulfil the following Commitments, in accordance with 
applicable State laws and regulations and with standards and procedures set out 
herein or as otherwise agreed with the State. 

	

1. 	The proponent will, as part of the project design phase, apply for and obtain a 
Groundwater Extraction Licence from the Water Authority of WA to extract 
water from the Leederville Formation. A separate licence will be obtained for 
each and every bore to be constructed. The proponent will also design and 
implement a groundwater monitoring system with the following principal 
elements: 

metering of all water extracted with cumulative annual extractions 
given. 
chemical analysis of major ions in the water initially at three monthly 
intervals. 
monthly standing water levels will be taken. 
monthly salinity IT D S) levels will be measured by conductivity. 
Construction details of the bore will be submitted to the Water 
Authority of WA for approval before construction commences. 
the annual report will also provide details of water levels and 
drawdowns in other bores in the aquifer, the only known bores at this 
time being those that supply Moora. 

Monitoring reports will be prepared on an annual basis and presented to the 
Water Authority of WA by the proponent accordingly for review and approval. 

	

2. 	The proponent will, as part of the detailed mill design, undertake a detailed 
site investigation program to confirm the existing characteristics of the 
shallow aquifer and particularly the quality of water drawn by neighbouring 
properties. The proponent will also install permanent monitoring bores at 
strategic locations on the site and if necessary on adjoining properties prior to 
mill commissioning. A comprehensive shallow aquifer monitoring system will 
also be designed and implemented by the proponent as follows: 

A network of bores will be installed around and within the mill site at 
least 12 months before mill operation begins. The depth and location of 
these bores will be determined in consultation with the Water 
Authority of WA. 

A baseline monitoring program will be implemented based on these 
bores with measurements taken at 1 monthly intervals of: 

standing water levels 
salinity (TDS) levels 
colour 
pH 

Bores will be installed to allow measurements at selected locations to 
be taken in the upper, mid and lower levels of the aquifer. 
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Major ion analyses will be taken at three monthly intervals. 

After start-up of the mill all measurements will continue to be taken 
at 3 monthly intervals over the first twelve months. Subject to a 
satisfactory review with the Water Authority of WA, monitoring will 
then continue at six monthly intervals. 

Monitoring stations will be set up on the Coonderoo River ( one 
immediately downstream of the site and one in the nearest salt lake 
downstream of the site) and one on the Moore River close to and 
downstream of its junction with the Coonderoo River. Similar water 
quality parameters and test intervals to those outlined above for the 
superficial aquifer will be implemented. 

The above mentioned data will be included in an integrated report 
submitted to the Water Authority of WA on a twelve monthly basis for 
review and approval. 

In addition to the monitoring system related to the effluent disposal system 
there will be additional groundwater monitoring bores installed to permit 
monitoring of groundwater qualities in close proximity to the anaerobic and 
aerobic lagoons. It is anticipated that these bores will be located such that 
monitoring for signs of leakage from the caustic soda and crude oil tanks can 
also be undertaken. 

These bores will be installed as part of the mill construction effort and 
monitored before commissioning to give baseline water quality data and then at 
six monthly intervals. Results will be collated and if signs of contamination 
are found results will be reported to the E P A immediately. 

The proponent will formulate a contingency plan designed to ameliorate any 
adverse impacts on shallow groundwater resources used by neighbouring 
farmers. The results of detailed site investigations and monitoring of 
groundwater behaviour will be used to formulate such a contingency plan 
should this be considered necessary. The proponent will liaise with the E P A 
and Water Authority of WA over the first five years of the operating period of 
the project to determine the need for and scope of such a contingency plan. 

The proponent will, as part of the detailed mill design, formulate and 
implement an effluent disposal and tree plantation management program 
including a detailed site investigation and soil analysis program as follows: 

a full site investigation including detailed soil analysis and local 
groundwater levels, 
evaluation of likely chemical interactions between the soil and the 
effluent, 
choice of salt tolerant species, 
detailed water balance studies, 
development of detailed watering schedules and consequent design of the 
irrigation system, 
formulation and implementation of a detailed tree growth and health 
monitoring program. 
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The Moora Pulp and Paper Company Pty Ltd will implement this 
program as part of the mill design, construction and operation phases as 
appropriate. 

The proponent will, as part of the detailed mill design, undertake a detailed 
site identification study to determine the most suitable landfill disposal site 
for solid wastes generated by the mill. The study results will be presented to 
the E P A and the Shire of Moora for review and approval prior to 
commissioning of the plant. 

The proponent will undertake detailed design of the mill to ensure compliance 
with noise level restrictions in accordance with the E P A Act, 1986. Mill 
performance in this regard will be to the satisfaction of the E P A. 

The proponent will undertake detailed design to ensure compliance with 
acceptance criteria for atmospheric emissions generated by the mill and 
particularly with respect to sulphur dioxide, dust and sodium carbonate 
emissions in accordance with criteria dictated by the E P A. The proponent 
will formulate and implement an emission monitoring programme that will 
measure sulphur dioxide, dust and sodium carbonate emission levels on a 
monthly basis until and unless longer monitoring periods are agreed with the 
EPA. 

Reports on the results of the emission monitoring programme will be 
presented to the E P A on a six monthly basis for review and approval unless 
adverse results are recorded in which case the incidence will be immediately 
reported to the E P A. 

The proponent will formulate and implement a detailed decommissioning, 
facility demolition, site cleanup and rehabilitation and tree plantation 
maintenance programme at least 5 years prior to mill operations ceasing. All 
procedures and measures will be submitted for review and approval by the 
E P A before implementation. 

The proponent will continue a public liaison programme within the local 
community and particularly with the immediate neighbours to the mill site 
and the Shire of Moora. This liaison programme will be undertaken in an 
ongoing manner to ensure relevant details of the project are explained to the 
local community and that the public is aware of progress on the project 
through the design, commissioning and operating phases. 

The proponent will endeavour to maximise employment from within the local 
community with respect to this project. Results of these efforts will be 
reported to the Shire of Moora upon commissioning of the mill. 

The proponent will endeavour to maxim ise the use of services from within the 
local community with respect to this project. Results of these efforts will be 
reported to the Shire of Moora on an annual basis or as otherwise agreed. 

The proponent will liaise with the E P A and the Shire of Moora during the 
preliminary site construction phase to define a suitable construction camp 
site if provision of such a facility is deemed to be necessary. Agreement of 
both parties will be obtained before a camp is established for the project. 
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10. CONCLUSION 

This Public Environmental Review document has been prepared by the proponent, the 
Moora Pulp and Paper Company Pty Ltd, to acquaint the public community and 
the E P A with the proposal to develop a pulp and paper mill near Moora in the 
Midlands District of Western Australia. 

The proposal aims to process materials that can be considered as waste products into 
usable pulp and paper that will meet export market demands in South and East Asia. 
The materials to be used are cereal straw generated from wheat crops grown within 
100km of Moora and waste paper to be collected from Perth and other major Western 
Australian towns. 

The proponent has selected a process which is chemically mild, operates at low 
temperatures and pressures and does not produce toxic wastes to digest the straw. 
This process has been developed in Spain where a mill has been operating 
successfully for over 25 years. 

Pulp and paper manufactured by the mill will be a high quality, unbleached product of 
high strength that is ideally suited for use in the containerboard industry. Most 
product will be exported to South and East Asia via the ports of Fremantle or 
Geraldton. 

The mill has been specifically designed to incorporate environmentally attractive 
features such as: 

an integrated washwater recycling system designed to minimise water demand, 
through-put and discharge; 
a system of wastewater treatment designed to recover the energy potential of 
organic loads in the effluent stream together with a biogas collection system 
that allows utilisation of the recovered gas; 
a black liquor disposal system incorporating a rotary kiln incinerator that 
allows full recovery of the energy potential of this waste stream; 
an integrated cogeneration system designed to minimise the use of imported 
fuels and to maximise energy recovery within the mill; and 
a washwater disposal system that allows potentially marketable timber or 
cash crops to be grown by irrigation. 

An analysis of the potential environmental impacts of the proposal has demonstrated 
that these impacts can be ameliorated by careful management and control measures. 
It is therefore considered that the project is environmentally acceptable. 
Nevertheless, the proponent undertakes to minimise any potential impacts by 
formulating and implementing suitable management and monitoring programs. 

Overall, the proposed development will have minimum impact on the natural and 
human environment. Those that do occur are entirely manageable and are far 
outweighed by the considerable economic and employment benefits generated by the 
project. Further, the project complies with a number of Government policies related 
to: 

decentralisation; 
recycling; 
export generation; and 
sustainability. 
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Air Dry Tonne (10% moisture) 

B double semi-trailer 	 A truck comprising a prime mover towing two purpose 
built semi-trailers, with an overall length limit of 
23m. By comparison, a common articulated truck 
comprises a prime mover towing a semi-trailer, with 
an overall length of generally not more than 17.5m. A 
B-double semi-trailer can carry a payload about 50% 
heavier than a common articulated truck. 

Bale 	 A compressed and tied quantity of straw, waste paper or 
pulp. 

BDT 	 Bone Dry Tonne (0% moisture). 

Biogas 	 The gas generated by anaerobic bacterial action and 
consisting predominantly of methane. 

Black Liquor 	 A highly coloured and highly saline effluent from the 
digestion process. 

BOD (Biochemical oxygen demand) A measure of the capacity of effluent, when released into 
receiving waters, to consume oxygen as a result of the 
microbial breakdown of its organic contents. 

Caustic Soda 	 Sodium hydroxide - to be used as a 50% solution in this 
project. 

Cellulose 	 A type of carbohydrate forming the skeletal structure of 
plants and wood. 

Chemical Pulp 	 A pulp made by a low yielding, predominantly chemical 
process which dissolves and removes most of the lignin 
to leave behind the cellulose and hemicellulose fibres. 

CMT 	 Concora Medium Test, a test of the crush resistance of 
fluting. 

COD (Chemical Oxygen Demand) 	A measure of the total oxidizable organic matter in 
effluent. It encompasses all the compounds that are 
more resistant to microbiological degradation. 
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Cogeneration 	 Systems designed to utilise otherwise waste heat from 
electrical power generating equipment to heat water or 
otherwise contribute to mill energy needs. 

Containerboard 	 A board consisting of at least two linerboards 
sandwiching a corrugated fluting, used to make 
corrugated boxes. 

Converting Plant 	 A plant to convert containerboard into corrugated boxes. 

Corrugating Medium 	 A fluting paper containing at least 65% virgin wood 
pulp. 

Digestion 	 The chemical and thermal dissolution of lignins to 
separate the straw fibres. 

EPA 	 Environmental Protection Authority of Western 
Australia. 

Fluting 	 The paper used to form the corrugated element in 
containerboard. 

Furnish 	 The mixture of puips and additives (if any) fed to the 
paper machine. 

ha 	 Hectare 

Hardwood 	 Short-fibred, high-density wood species from the 
angiosperm group. 

Hazchem 	 Abbreviation used for the hazardous chemical substances 
coding system used in the Australian Code for the 
Transport of Dangerous Goods by Road and Rail. The 
system is defined in Australian Standard AS 1216 and 
uses a classification and labelling system adopted by the 
United Nations. 

Hemi-cellulose 	 A type of carbohydrate found in plant cell walls in 
association with cellulose and lignin. 

kg 	 Kilogram 
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km 	 Kilometre 

Kraft Process 	 A chemical pulping process using sodium suiphide and 
sodium hydroxide, producing a strong, low-brightness 
pulp. 

Lignin 	 That extractive component of wood and other plants that 
binds the cellulose fibres together and that is removed 
during the pulping process. 

Linerboard 	 The paper used to form the flat, outer elements in 
containerboard. 

M 	 Million 

m 	 Metre 

m3 	 Cubic metre 

Mechanical Pulp 	 Pulp produced from a high yielding pulping process 
using primarily mechanical energy. 

mg/I 	 Milligram per litre 

mm 	 Millimetre 

MWP 	 Mixed Waste Paper - waste paper which has not been 
sorted and may contain all types of waste paper. 

NSSC 	 Neutral Sulphite Semi Chemical pulping process using 
sodium sulphite as the digesting chemical. 

0CC 	 Old Corrugated Containers - waste which has been sorted 
to exclude all types except old corrugated boxes. 

Organochiorine 	 An organic compound containing chemical ly-bound 
chlorine. 

Paper 	 A felted sheet of fibres formed on a fine screen from a 
water suspension. 
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Platinum Cobalt colour units 	A scale of colour measurement by comparison with set 
criteria (eg black tea is equivalent to about 500 on the 
scale). 

ppm Parts 	per million 

Pulp The fibrous raw material for paper making. 

Reel Paper rolled onto a core ready for use in a converting 
operation (or other further processing). 

Refining Modification of pulp fibres by mechanical effort to 
produce desired furnish properties. 

SAICA SA lndustrias Cellulosa Aragonesa of Spain. 

Semichemical Pulp A pulp produced from combined chemical and mechanical 
methods with higher yield than chemical pulp but lower 
than mechanical pulp. 

Softwood 	 Gymnosperms, commonly known as conifers or 
evergreens which have longer fibres. 

Straw 	 In this report, the stalk of cereal crops remaining after 
removal of the grain, husks and leaves. 

tonne 

TDS 	 Total Dissolved Solids. 

Testliner 	 Linerboard made from less than 65% virgin pulp. 

Thermomechanical pulp 	 A pulp made by a high yielding mechanical process 
where thermal energy has been used to presoften the 
raw material before grinding. 

tpa 	 Tonnes per annum. 

TSS 	 Total Suspended Solids. 
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Washwater 	 The effluent water from the pulp washing process. 

Waste Pulp 	 In this report, pulp made from recycled waste paper. 

$ 	 Australian Dollar. 

US$ 	 United States Dollar. 
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GUIDELINES FOR PUBLIC ENVIRONMENTAL REVIEW 

Cereal Straw Pulp and Wastepaper Project 

These guidelines are prepared for the Public Environmental Review (PER) for the proposal 
by Moora Pulp and Paper Company Pty Ltd to establish a Cereal Straw Pulp and Wastepaper 
Project near Moora. 

These guidelines are issued as a checklist of matters which the Environmental Protection 
Authority considers should be addressed in the PER. They are not exhaustive and other 
relevant issues may arise during the preparation of the document, these should also be 
included in the PER. 

The form of the document is a matter for the proponent and the consultant, however, a 
sample of subject headings is attached. As the proposal is based on several distinct parts, 
that is cereal straw collection, wastepaper collection and processing at different locations, 
the PER will need to provide sufficient information to allow the EPA to undertake an 
assessment of each aspect. The structure of the PER should clearly distinguish between them. 

A copy of these guidelines should appear in the PER. 

	

1. 	 SUMMARY 

It is desirable to provide a brief summary of: 

salient features of the proposal; 
alternatives considered; 
description of receiving biophysical and social environment and analysis of 
potential impacts and their significance; 
environmental monitoring, management and safeguards and commitments thereto; 
and 
conclusions. 

	

2. 	 INTRODUCTION 

The PER should include a brief explanation of the following: 

identification of the proponent and responsible authorities; 
background and objectives of the proposal; 
brief details of and timing of the proposal; 
relevant statutory requirements and approvals; and 
scope, purpose and structure of the PER. 

NEED FOR THE DEVELOPMENT 

The PER should examine the justification for the project and the costs and benefits (in the 
broad sense) at local and regional levels. 

EVALUATION OF ALTERNATIVES 

A discussion of alternatives to the proposal, including alternative sites, sizes and processes, 
as well as the "do nothing" option should be given. The rationale for choosing a preferred site 
and scale (size) of operation should be specifically discussed in light of options available. 
The discussion should also briefly consider various components of the project and their 



implications. In this way the rationale for not choosing certain alternatives and criteria 
used for selection of preferred options should be clear. 

5. 	 DESCRIPTION OF PROPOSAL 

The PER should include details of: 

overall concept; 
location and layout; 
proposed land uses, land tenures, land zonings, and a clear distinction between 
boundaries of private and public land (as it applies); 
regional and local planning context; 
raw materials sourcing, collection and transport; 
pulping and product process; 
extent of recycling in the process; 
operation during and after construction; 
access to site, especially forms of transport and location of routes; 
control and staging of project; 
nature, volume and composition of emissions from the plant, including solid, liquid, 
gaseous and noise; 
methods of disposal or treatment of wastes, particularly wastewater treatment and 
disposal, and solid waste disposal, and any back-up systems; 
drainage and storm water disposal; 
auxiliary services (e.g. power, water supply, and sewerage ); 
construction schedule and methods of construction including sources of materials; 
construction workforce and accommodation 
export related elements, including transport, port facilities; and 
projected life of the project. 

6. 	 EXISTING ENVIRONMENT 

The PER should provide an overall description of the environment and an appraisal of 
physical, ecological and social systems likely to be affected by the proposal. The PER should 
then concentrate on the significant aspects of the environment likely to be impacted by the 
development. Only the processes, habitats, resources, potential resources, communities and 
individuals which could be influenced should be defined. 

The following matters should be addressed: 

a) 	 Cereal Straw Source 
Physical: 

soils,nutrients and land stability; 
hydrology and hydrogeology; and 
climate. 

Biological: 

fauna. 

Human: 

land use and current land tenure of the proposed straw source area(s) and 
surrounding land; 
transport systems and traffic; 
local communities; 
landscape; and 
historical, archaeological and ethnographic sites. 



b) 	 Wastepaper Collection 

current supply and demand for wastepaper; 
method of collection; 
composition of inks on wastepaper; and 
assurance of supply of wastepaper. 

C) 	 Pulp and Wastepaper Processing Plant Site 
Physical: 

geology and geomorphology; 
soils, and land stability; 
hydrology and hydrogeology; and 
meteorology. 

Biological: 

flora, including vegetation communities; and 
fauna. 

Human: 

groundwater and surface water use; 
land use, including past land uses and current land tenure, of the proposed site and 
adjacent land; 
location of nearby residents and communities; 
transport systems and traffic; 
landscape; and 
historical, archaeological and ethnographic sites. 

The PER should, where appropriate, take cognisance of any other developments proposed for 
the general area. 

PUBLIC PARTICIPATION AND CONSULTATION 

A description should be provided of public participation and consultation activities 
undertaken by the proponent in preparing the PER. This should outline the activities 
undertaken, the timetable for activities, the groups or individuals involved and the 
objectives of the activities. A summary of concerns raised should be documented. This 
discussion should be cross referenced with issues mentioned in Section 9 and should clearly 
indicate how each of these concerns has been addressed. 

ENVIRONMENTAL IMPACTS 

This is the most important part of the PER and the result should show the overall effect on 
all relevant aspects of the local and regional ecosystem and social surroundings of the 
location during and after construction. 

The overall and incremental impact of the development on the local community and 
neighbours should be examined and described. 

The objective is to take an overview of the elements of the system involved and the external 
factors with which they interact. This should include an assessment of the resilience of the 
systems identified in Section 6, to natural and people induced pressures. Impacts should be 
quantified where possible. Criteria for making assessments of their significance should be 
outlined. 

The following potential environmental impacts should be included: 



soil conservation , including nutrient, erosion and compaction status, in straw source 
areas; 
emissions from the site, including liquid, solid and gaseous wastes and noise; 
fate of ink from wastepaper; 
drainage and water quality (surface and groundwater); 
power, fuel, water, and sewerage provision; 
access to the site; 
transport and roads; 
port related infrastructure; 
landscape amenity; 
effect on local communities during construction and operation; 
effect on nearby residents; 
land stability at plant site (with particular reference to areas disturbed during 
construction); 
construction and operational worktorce accomodation; 
chemical storage and management, including risks and hazards; and 
decommissioning. 

It should be noted that emissions, especially air, water and noise,along with transport, soil 
conservation and amenity impacts, are likely to be key issues and therefore should be 
addressed in considerable detail. Predictions of the nature and extent of their impacts should 
be given, together with details of the basis for those predictions and background levels 
currently experienced. 

The final synthesis should include an assessment of the significance and timing of the various 
potential impacts identified. 

9. 	 ENVIRONMENTAL MANAGEMENT 

An environmental management programme should be described on the basis of, and cross-
referenced to, the synthesis of potential environmental and social impacts. 

The purpose of the overall management programme is to demonstrate the manner in which 
potential environmental and social impacts can be ameliorated. Therefore, performance 
standards or criteria should be defined, especiaaly for those elements of the project that may 
alter over time. 

Authorities responsible for management should be clearly identified as should management 
administration, costs and funding. 

Elements of monitoring and the environmental management programme should include the 
impacts identified in Section 8. 

Emphasis should be placed on the manner in which monitoring results will lead, where 
appropriate, to amendments to the management programme. 

Environmental safeguards should be described. 

Procedures for reporting the results of monitoring and management to appropriate 
authorities should be given. 

It is important that specific commitments are given to all components and procedures of the 
management programme. 

10 	 SUMMARY OF COMMITMENTS BY PROPONENT 

Where an environmental problem has the potential to occur, the proponent should cover this 
potential problem with a commitment to rectify it. Where appropriate, the commitment 



should include: (a) who will do the work, (b) what the work is, (C) when the work will be 
carried out and (d) to whose satisfaction the work will be carried out. 

CONCLUSION 

An assessment of the environmental acceptability of the project in terms of its overall 
environmental and social impact and in the context of the proposed management programme 
should be given. 

REFERENCES 

All references used in the PER should be listed. These references need to available to the 
public through normal sources. 

13 	 APPENDICES 

Glossary - definitions of technical terms, abbreviations should be included. 

PER Guidelines - a copy of these guidelines should be included in the document. 

Ancillary, technical or lengthy information related to discussion in the text. 
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1. 	INTRODUCTION 

The River House Group proposes to develop a straw-to-paper-pulp industry about 10 

km north of Moora. As environmental consultants for the development, Halpern 

Glick Maunsell engaged Rockwater to undertake hydrological studies consisting of 

the following. 

The potential for groundwater supplies. More specifically: 

- evaluation of the hydrogeology of the area of interest (5 to 15 km 

north and about 3 km west of Moora); 

- recommendation of the groundwater development method; 

- assessment of the impact of groundwater extraction at the design demand 

rate (3,400 kL/d) with regard to the environment and other users. 

The potential for waste water disposal on either of two possible sites. 

The risk of flooding at either of two possible sites. 

Figure 1 is a general locality plan showing the two possible project sites, A and 

B. 

	

2. 	RAINFALL AND EVAPORATION 

Average monthly rainfall and tank evaporation data for Moora are provided in 

Table 1. This table also lists highest monthly and yearly rainfall measured 

during a 90 year recording period. 
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TABLE 1 

RAINFALL AND EVAPORATION AT MOORA 

(mm) 

Month 	 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

Rainfall (ay) 	10 	15 	19 	24 	61 	94 	90 	64 	38 	25 	12 	9 	461 
Rainfall (max) 	85 230 125 129 161 234 245 137 100 	86 	56 	71 	790 
Evaporation 	350 320 280 160 110 75 65 85 120 180 230 320 2250 

Source: Bureau of Meteorology 

On average, rainfall at Moora exceeds evaporation only in June and July. Over a 

full year, there is an excess of average evaporation over average rainfall of 

nearly 1800 mm. In the wettest year on record, the excess was 1460 mm. 

3. 	HYDROGEOLOGICAL CONDITIONS 

A regional geological map of the area is presented as Figure 2. 

The two sites lie immediately to the east of the Darling Fault, as plotted from 

magnetic surveys, separating the Perth Basin of sedimentary strata (on the 

western side) from Precambrian bedrock (on the eastern side). 

3.1 	EASTERN AREA 

To the east of the fault, the bedrock is the Moora Group, which is a sequence of 

chert, siltstone, sandstone, and arkose of Proterozoic age. This group of 
sedimentary strata here lies along the margin of the major granitic block of 

Western Australia. It is up to 14 km wide and 118 km long. The notable 

formation locally is the Noondine Chert, which crops out strongly east of 

Dalaroo. There is no outcrop in the area of interest, which might be underlain 

by the chert or one of the siltstone/sandstone formations. 

There are useful groundwater supplies in the Noondine Chert, occurring in 

fractures arising from faulting and complex folding of the brittle rocks. Around 

the strong outcrops east of the highway (the Midlands Road) the groundwater is 

fresh, water levels lie a few metres below ground surface, and supplies of 

several hundred cubic metres per day are obtainable from individual bores. on 

the western side of the highway, the groundwater is indicated from bore records 

to be moderately saline - except for some shallow fresh water locally - 

apparently because recharge from the Coonderoo River drainage system is saline. 
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Hydrogeological conditions at the proposed sites are interpreted to be as 

follows. 

Site A 

Surface sands are underlain by Noondine chert or siltstone/quartzite strata. 

There is no firm information on whether the strata are high-yielding or low-

yielding and whether the groundwater is fresh or saline. As the site is mildly 

elevated and one to three kilometres west of Coonderoo River, there is likely to 

be some fresh groundwater at shallow depth, probably underlain by brackish or 

saline groundwater. 

Site B 

In the vicinity of Site B there are small supplies of fresh groundwater in the 

shallow deposits. Stock-quality water - up to say 7000 mg/L total salinity - is 

obtained from bores to 20 m depth in the Noondine Chert or other Moora group 

strata. Deeper groundwater is likely to be saline. 

	

3.2 	WESTERN AREA 

To the west of the Darling Fault the Jurassic-Cretaceous sedimentary strata 

extend to more than a thousand metres depth. Cross sections, presented in Figure 

3, are taken from Briese (1979); they are based on a line of test bores due west 

of Moora. 

The Leederville Formation is the aquifer of interest for the present project. To 

the west of the Darling Fault it occurs as a synclinal basin of 30 km width 

extending as deep as 600 m below ground surface. The groundwater in the 

formation is essentially all fresh, with salinities ranging from 400 to 500 mg/L 

TDS. 

Supplies available from bores tapping the Leederville Formation can be in the 

range 2,000 to 4,000 kLId. High-producing bores would be about 300 m deep and 

contain about 60 m of screen. Static water levels lie at 190 to 195 m Al-iD in the 

eastern part of the basin, and are thus very close to ground surface. 

	

4. 	RECOMMENDED GROUNDWATER DEVELOPMENT METHOD 

To develop a water supply of 3,400 kL/d, it is recommended that a bore be 

constructed at a distance of two kilometres west of the Darling Fault. The 

suggested location for supplying water to Site A is shown in Figure 2. If Site B 

is developed, then the bore would best be located 5 km to the south and a similar 

distance west of the fault. 
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The bore would be drilled to about 300 m depth and constructed with upper casing 

cement-grouted through the Osborne Formation and Molecap Greensand. It is 

anticipated that drilling would penetrate about 100 m into the Leederville 

Formation and that 60 m of screen would be set in the most permeable sands. 

Based on results elsewhere in the Perth Basin, the bore should be capable of 

yielding 3,400 kL/d. Whether this rate can be sustained will depend on the 

results obtained from drilling and test-pumping the completed bore. For most 

industrial operations of a similar scope, a stand-by bore of equal capability is 

generally constructed. It would be prudent to allow the cost of a second bore in 

feasibility studies. 

To develop major groundwater supplies, licences are required from the Water 

Authority of W.A. Permission is first required from the landholder, then 

application is made to the Water Authority for a Groundwater Exploration Licence. 

Upon completion and testing of the bore(s) a report is submitted from the 

hydrogeologist to support the application for a Groundwater Production Licence. 
The report addresses groundwater resources of the aquifer, drawdown effects, and 

the influence of pumping on other users. 

IMPACT OF GROUNDWATER EXTRACTION 

The extraction of groundwater from the Leederville Formation at 3,400 kL/d will 

result in the development of the usual 'cone of depression' around the bore 

locality. The extent and magnitude of the drawdown will depend on the aquifer 

coefficients of transmissivity and specific capacity, for which values are 
indicated by test-pumping. In the present case, drawdowns are expected to be a 

few metres only, except very close to the bore site. 

Because the aquifer is confined - being covered by up to 200 m of impermeable 

siltstone of the Osborne Formation - the drawdown will have negligible effect on 

the water table and the vegetation utilising the shallow groundwater. 

The nearest user of Leederville Formation groundwater shown in Geological Survey 
records is the town of Moora, whose production bore is located 10 km south of the 

proposed bore site. No measurable interference is likely to result from the 

proposed groundwater extraction for the Straw to Paper Pulp Project. 

WASTEWATER DISPOSAL 

Two streams of wastewater are expected from the proposed processing plant. 

Details of these, as provided by HGM, are listed in Table 2. 
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- 	 TABLE 2 

WASTEWATER FLOWS AND QUALITY 

CHARACTERISTIC 	 BLACK LIQUOR 	 WASH-WATER 

Daily Discharge, kL/d 512 2 809 

BOD, mg/L 33 000 9 000 

COD, mg/L 110 000 30 000 

Sodium, mg/L 12 000 1 550 

TDS, mg/L 28 000 4 800 

Suspended Solids, mg/L 8 000 2 000 

Colour, Pt. Co 4 500 1 000 

Temperature, deg C 90 70 

The wash-water will be treated and used for spray irrigation. Anaerobic and 

aerobic treatment is expected to reduce the BOD of this water to 150 mg/L before 

disposal. 

The possibility of disposing of the black liquor by evaporation was investigated, 

but subsequently HGN advised that there will be no liquid output from this 

stream. 

On the basis of geological maps and a site inspection, the following site 

conditions are interpreted. Some details of the sites are shown in Figure 4. 

6.1 	SITE A 

There are no rock outcrops on this site, which is mostly blanketed by sand. On 

the west side of a north-trending ridge running about 600 m from the middle of 

the southern boundary of the site, there are lateritic gravels, and it is likely 

that these overlie kaolinitic clays. Other ridges on this site appear to be deep 

sands. 

Site A has a high capacity for wastewater disposal by spray irrigation. The deep 

sands are expected to have an infiltration capacity of more than 1000 mm. It is 

estimated that there are at least 150 ha of these sands to depths of 2 m or more 

on this site. If all of these sands were used for irrigation, using the 

wash-water at a rate of 2,809 kL/d, the average rate of application would be less 

than 2 mm/d or less than 700 mm/yr. This is much less than the exess of average 

evaporation over average rainfall for Moora. Therefore all of the wash-water 

could be evaporated, but to avoid excessive salinity of the soils, the irrigation 

system should be managed so that about 50% of the water applied drains beyond the 

plant root zone. 
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There may be a shallow layer of fresh groundwater beneath the sand ridges, but 

the deeper groundwater is expected to be brackish or saline. 

The capacity of aquifers in the sands and deeper strata to carry additional 

recharge resulting from irrigation is not known. It is possible that a shallow 

water table would develop beneath some lower lying areas, which could become 

saline as a result. 

The soils of this site are generally not suitable for the construction of 

evaporation ponds or storage lagoons. There are possibly clay subsoils beneath 
the lateritic ridge, which could be used for pond construction. 

An auger hole to 2 m depth in a swale in the middle of the property encountered 

yellow sand, moist at the bottom, which indicates that a water table or strata 

which impede drainage may be not too much deeper. 

6.2 	SITE B 

A north-south trending ridge on this site separates clay pans to the west and the 

Coonderoo River to the east. Broken quartz, siliceous rocks and dolerite are 

exposed at several places on each side of this ridge. On the western flank, 

lateritic gravels are exposed in pits along Dalaroo West Road and near a windmill 

about 750 m to the north-west. The gravels are overlain by about 2 m of sand 

from which water seeps into a dam at the break of slope, close to the clay pans. 

There is a salt seep on the eastern flank of the ridge, but well upsiope of the 

Coonderoo River. Soils in the vicinity of this seep, and on the ridge are fine-

textured and the remnant vegetation (York Gums) is commonly associated with 

shallow soils over rock. 

According to Nr Cole of "Finbar", the owner of Site B, there is shallow rock 

beneath some of the clay pans. 

On the basis of known geology and the site inspection, Site B has a limited 

capacity for wastewater disposal by spray irrigation. There is an area of about 

90 ha of sands on the western slope of the ridge. Irrigation of these sands 

would be expected to result in the development of saline seepages at the break of 

slope above the clay pans. These seepages would reduce the area suitable for 
irrigation, by an amount which would depend on several factors, including the 

rate of irrigation, the extent of the irrigated area, and the hydraulic 

conductivity of the soils and underlying strata. 

The soils on the eastern side of the ridge are of finer texture and probably much 

shallower than the sands on the western slope. A high standard of irrigation and 
drainage would be required to get acceptable plant growth using the wash-water on 

these fine-textured soils. 



6.3 	EVAPORATION 

The large clay pan on Site B has a capacity for both storage of wastewater and 
evaporation. 

An accurate estimate of the storage capacity of this clay pan would require 
detailed surveys and an assessment of the risk of spill-over onto the 
neighbouring property, and possibly to the Coonderoo River. The area of the clay 
pan is about 10 ha, and assuming an average safe storage depth of 0.5 m, the 
capacity would be about 50 000 kL. 

The clay pan is a groundwater discharge area, but it was dry when inspected in 
May 1990, and it appears to be dry in an air-photo dated December 1980. If the 
black liquor was pumped to the lake at 512 kL/d the excess of evaporation over 
rainfall would need to be at least 512 x 365/10 x 10 000 = 1.87 rn/yr. As there 
is an existing groundwater inflow to the clay pan, and the evaporation excess at 
Moora is only 1.8 rn/yr, this pan alone would not be adequate for disposal of the 
black liquor. Although the present groundwater inflow to this and other clay 
pans in the area is unknown, it is likely that the evaporation area would need to 
be about double that of this pan, i.e. about 20 ha. 

Table 3 shows a monthly water balance calculation for a lake of 20 ha area (A), 
independent of the depth of storage, assuming that there is no seepage inflow or 
outflow. The calculations assume average monthly rainfall (P) and evaporation 
(E), and a constant rate of disposal of the black liquor (D) of 512 kL/d. The 
volume of water stored in the lake is V. The table shows that in an average year 

the lake would be dry from the end of December to the end of April, and reach a 
high water mark at the end of August, with a storage volume of nearly 58 000 kL 

(depth of 0.29 m). 
TABLE 3 

LAKE WATER BALANCE 

MONTH 
P - E 

(mm) 

D 

(kL) 
(P-E)A 
(kL) 

(P-E)A-4-D 

(kL) 

V 

(kL) 

Jan -340 15872 -68000 -52128 Dry 

Feb -305 14336 -61000 -46664 Dry 
Mar -261 15872 -52200 -36328 Dry 

Apr -136 15360 -27200 -11840 Dry 

May - 49 15872 - 9800 6072 6072 

Jun + 19 15360 3800 19160 25232 
Jul + 25 15872 5000 20872 46104 
Aug - 21 15872 -4200 11672 57776 
Sep - 82 15360 -16400 - 1040 56736 

Oct -155 15872 -31000 -15128 41608 
Nov -218 15360 -43600 -28240 13368 

Dec -311 15872 -62200 -46328 Dry 
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7. 	WATER QUALITY EFFECTS 

	

7.1 	SPRAY IRRIGATION WITH WASH-WATER 

This water stream is of salinity class 5, suitable only for salt-tolerant crops 

on permeable, well-drained soils such as the deep sands. A leaching fraction of 

about 50% would be required to prevent excessive salinity in the root zone 

between irrigations. The irrigation schedule required to achieve this leaching 

fraction depends on the root depth of the vegetation, and soil properties which 

have not been measured. 

Irrigation at much less than the infiltration capacity of the sands would 

maintain aerobic conditions and encourage microbial activity, which would reduce 

the BOD and COD of the waste water. 

If the wash-water was spread uniformly over an area of 150 ha, there would be 
nearly 1.4 kg of suspended solids deposited per square metre each year. 

Depending on particle size, the suspended solids could cause soil clogging. 

Alternatively the particles could enter the soil and improve the water retention 

properties of the sands without reducing the hydraulic conductivity below an 
acceptable level. 

The effect of the suspended solids should be determined by tests. 

The salinity of water reaching the watertable beneath the irrigation area would 

be about 9600 mg/L, assuming a leaching fraction of 50%. As the present 

groundwaters are believed to be saline, and there is no indication of reactive 

clays on the site, this should be of little concern. Groundwater beneath the 

site would be suitable for dry sheep, and a plume of this moderately saline 

groundwater would move away from the site. A detailed hydrogeological 

investigation would be required to estimate the rate and direction of movement of 

this plume. 

Some calcium carbonate precipitation could take place within the soil, but the 

plume would remain predominantly sodium carbonate type water which would slowly 

mix with the regional groundwater, which is believed to be a sodium chloride 

type. 

Disposal of 2809 kL/d of water with a salinity of 4800 rng/L amounts to a total 

salt load of: 

2809 x 365 x 4800/106 = 5000 tonnes/yr 

or on a unit area basis, when spread over 150 ha, 

5000/150 = 33 tonnes/ha yr. 



The salt loading from disposal of the wash-water could ultimately add to the salt 

load of the Moore River. For comparison, Water Authority records from gauging 

station 617 001 show an average flow of 48.5 x 106  kL/yr and a flow-weighted 

salinity of 7430 mg/L. Therefore the present salt load averages: 

48.5 x 106  x  7430/106 = 360 000 tonnes/yr. 

The total area of the catchment is 12400 km so that the load from unit area is 

360 000/12 400 x 100 = 0.3 tonnes/ha yr. 

The salinity of the wash-water is less than the average in the Moore River, and 

the additional salt load would be less than 1.5% of that at present. However, on a 

unit area basis, the salt load in the disposal area would be much larger than 

that for the whole catchment. 

	

7.2 	EVAPORATION OF BLACK LIQUOR 

Ponding black liquor in clay pan lakes would cause some flow of liquor into the 

aquifer. A hydrogeological investigation would be needed to estimate the extent 
of this flow. As the aquifer is probably saline (the clay pans are natural 

groundwater discharge areas), it is unlikely that there would be any serious 

effect on water resources or local bores. 

Depending on design, it is possible that water would overflow from the clay 

pans/lakes in a southerly direction after a period of exceptional rainfall. 

There are several broad drainage paths from the clay pans, some of them passing 

through farmland. After evaporation for some time, the salinity of any runoff 
from the lake would be greater than that of the black liquor discharge. This 

saline liquor would increase the salinity of farmland. Under such extreme 

conditions, it is possible that there would be a substantial flow of water in the 
Coonderoo River, which drains many salt lakes, and the spill would have no 

significant effect on water quality in the river. 

This report does not address any effects of a black liquor disposal lake on local 

wildlife, or of any odours which could be offensive to local residents. 

	

8. 	RISK OF FLOODING 

The two sites are each about 1 to 2 km west of the Coonderoo River. This stream 

f lows intermittently, joining salt lakes which drain a large and indefinite area 
extending about 100 km north of Moora and up to 50 km east of the Darling Fault, 

with an area of possibly 10,000 km2 



In 1983 the Public Works Department of W.A reported on a scheme for improving 

drainage from farmland in the Moora to Watheroo region (Lavery, 1983). It was 

concluded that no accurate forecast could be made concerning the extent of 
flooding from the Coonderoo River during very wet years, and the change of water 

level resulting from draining water into the river. 

Table 1. suggests that the most severe floods are likely to occur in February, 

June or July. 

8.1 	FLOOD RECORDS 

There is no strearnf low gauging station on the Coonderoo River. 

There are no records of flood flows in the Coonderoo River or its tributaries, to 

allow estimation of flood levels in the vicinity of the proposed sites for this 
project. In 1968 the river flooded the town of Moora, but records of water 

levels are not available. It is understood that Gutteridge Haskins and Davey Pty 
Ltd has recently prepared a report on flooding at Moora for the Water Authority 

of W.A. 

Since 1961, streainf low has been recorded at an experimental catchinent (Berkshire 

Valley - gauging station number 617 600) about 20 km north-east of the possible 

construction sites. Over the period 1961 to 1982, the largest monthly flows were 

in June, July and August. The highest monthly streamf low was the equivalent of 

53 mm depth of water over the catchment. The highest total runoff over three 

successive months was 90 mm. 

The experimental catchinent is in higher and steeper land to the east of the 

Coonderoo River, and the runoff from unit area is likely to be greater than that 

from the project area, and much greater than that from the whole catchrnent. 

8.2 GEOMORPHOLOGY 

A visit to the site was made on 3 May 1900. Both Sites A and B were inspected, 

and these areas were discussed with Mr Ford Cole of "Finbar", owner of the 

property which includes Site B, and Mr Noel Kohlen of "Ponderosa", the son of the 

owner of Site A. 

Site A consists of sand dunes and sand plains with a broad sandy valley trending 
generally north and east. The elevation on the northern side of the site is 

about 220 m Al-ID. There is no defined streamline on the site, or evidence of 

swamp vegetation. There is no reason to expect that any part of this site is 

ever flooded, but it is possible that the valley will be waterlogged in extreme 

winter conditions. 
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Site B contains a number of clay pans at elevations less than 200 in AHD (contours 

from Dandaragan sheet, 1:100,000 Topographic Survey). According to Mr Kohien and 

Mr Cole, the clay pans are normally wet in winter by direct rainfall and seepage 

from surrounding sand plain soils. In exceptionally wet years, water drains from 
some of the smaller lakes through an ill-defined and broad drainage line to the 

south-east, and into the Coonderoo River. There is no surface drainage to or 
from the largest clay pan on the site (area estimated as approx. 10 ha). The 

presence of many dead trees in this and nearby clay pans shows that a saline 

water table has risen beneath the site. 

Between the clay pans to the west and the Coonderoo River to the east of the 

southern site, there is a section of higher land which drains to the east and 
west. There is no possibility of flooding of this section of the property from 

the Coonderoo River. 

9. 	CONCLUSIONS 

Hydrological conditions in an area about 10 km north of Moora have been assessed 

from existing maps and bore records. Two possible sites for the Straw to Paper 

Pulp project were examined. 

A thin lens of fresh groundwater probably occurs at shallow depth, underlain by 

brackish to saline water. There is no information on whether the deeper strata 

beneath either site are high-yielding or low-yielding. 

To develop a water supply of 3400 kL/d, it is recommended that one or more bores 

should be constructed to a depth of 300 m at a distance of about 4 km west of 

Site A. The drawdown due to extraction of water from the Leederville Formation 

would have negligible effects on vegetation or the nearest deep production bore, 

located about 10 km to the south. 

The soils of Site A are suitable for disposal of wash-water by spray irrigation. 

The present salinity of groundwater in this area is not known, and further 

investigations would be needed to estimate any changes of salinity resulting 

from the disposal. 

Disposal of the saline wash-water would have a negligible effect on the salinity 

of the Moore River. 

Suspended solids in the wastewater could significantly reduce the infiltration 

capacity of the sands. This possibility should be investigated. 

The soils of Site A are generally not suitable for construction of evaporation 

basins or holding ponds. 	It is possible that clays underlie the surface soils 

beneath a small part of this site. 

11 



There is an area of about 90 ha of sands on Site B. Irrigation of this area 

would result in saline seepage at the break of slope. The finer-textured soils 

on the eastern slope of Site B would be more difficult to irrigate with the 

saline wastewater. 

The large clay pan on Site B does not have the capacity to store the black liquor 

stream during winter, nor the area to provide adequate evaporation over the whole 

year. An area of about 20 ha would be needed to evaporate the black liquor, and 

a volume of about 60 000 cu metres would be needed for storage during an average 

winter. 

Lake water balance calculations should be used to evaluate the suitability of 

disposal ponds under conditions of higher-than-average rainfall. 

If a black liquor evaporation basin on the southern site should overflow, it 

would affect the salinity of farmland along the natural drainage-way. However, 

under high flow conditions, the effect on the quality of water in the Coonderoo 

River would be negligible. 

Site A is free of any risk of flooding. 

Part of Site B is occupied by clay pans which are inundated by direct 

rainfall and seepage in normal winters. Water might flow from here to the 

Coonderoo River after exceptional rainfall. In the middle of this site there is 

an area of about 180 ha which is free of any risk of flooding. 

DATED: 7 DECEMBER 1990 
	

ROCKWATER PTY LTD 

ç 	

5L1 y\ 

A PECK 

PRINCIPAL HYDROLOGIST 

J R PASSMORE 

PRINCIPAL HYDROGEOLOGIST 
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SIJMHAR Y 

This report forms part of an assessment of; the prospects for a 
straw-based paper pulp null in Western Australia. It examines the 
availability of straw and how that availability is influenced by 
changes in crop production, larmer attitudes, plant breeding 

strategies, soil conservation factors and oilier straw uses. It 
also examines collection costs and certain technical and logistic 
considerations. 

The report concludes that there would be sufficient straw 
available, in sufficiently high yield to warrant collection, to 
support a pulp mill having an expecLed annual demand of 200 A. 
The in-store price for straw could be expected to vary between 

$34 and $54 per tonne, depending on the degree of sophistication 
of the collection and transport processes. 
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CONCLUS IONS 

Listed below are the principal conclusions drawn from this study. These are 
also given along with a number of minor conclusions in the body of the text. 

IT CAN BE CONCLUDED: 

That the total quantity of straw available to a pulp mill (after allowing 
200 kt for other commercial demands) would be in excess of 300 kt p.a., which 
is 50% higher than the maximum expected mill demand of 200 kt p.a. 

That Lite in-store cost of straw should be approximately $54 It., 
inclusive of an average 200 km haulage distance and a $10 It. purchase price 
to the farmer. Current purchase prices range from $65 to $70 It. 

That the present straw collection industry is uncoordinated and primitive. 
improvements by way of bale compaction, Lite use of road-trains and back- 
loading, and improvements to industry structure and practice, could reduce 
collection costs by about $ 201t. 

That in areas not having high sheep numbers, straw would be widely 
available at a purchase price of $5 - 12 It. ( average $10 It.). 

That in areas having high sheep numbers, straw would be available both 
before grazing at $8 -12 It., and after grazing at about $5 It.. 

That the amount of land planted to cereal crops is expected to decrease 
till at least the early 1990's, but that the reduction will not exceed 10% of 
total plantings and will be restricted principally to marginal (low rainfall) 
cropping areas. This reduction is not expected to significantly affect straw 
ova ii a 1) iii t y. 

That current commercial demand for straw in Western Australia is about 120 
kt p.a. and future demand is not expected to exceed 200 kt p.a.. Stockfeed 
manufacturers are Lite largest users. 

That the 'large square bales' produced by the hlesston baler are the best 
suited for commercial uses because of their ease of handling as compared with 
small bales, and their greater efficiency during transport as compared with 
round bales. 	 - 

That Lite greatest limitalion to the productivity of a contract baling 
team is the requirement to bale only at night. The possibility of dampening 
the straw to allow day-time baling should be assessed in detail. 

10) 	That straw collection is seen as being an environmentally_sound practice 
excepting in sandplain country, although it may require the replenishment of 
pot;iss i urn as potash. 



INTRODUCTION 

DaLa conlajned in this report is derived from the following sources: 

- A five day study tour of the Williams, Narrogin, Wagin area during September 
1985. 

- A 10 day study tour of the following areas during February 1987: Albany, 
Wellar(J, Cuowangerup, Fit Barker, Kojonup, Katanning, Woodanilling, Moora, 
Miling, Pithara, Dandaragan, Dongara, Geraldton, Mullewa and Morowa. 
- Various Australian Bureau of Statistics (ABS), Bureau of Agricultural 
Economics (IIAE) and Western Australian Department of Agriculture (D of A) 
publications. 

- Talks with D of A officers from the Divisions of Plant Production and Plant 
Research and the Marketing and Economics Branch. 

The purpose of the study tours was to interview both farmers and baling 
contractors on their experiences and views on straw collection, availability 
and related matters. These interviews form the the basis of this report. 

Suitable interviewees were identified by Regional D of A officers as being 
either involved in straw baling as a contractor or a producer, or, a 
rcpresentjtjve of either the common view of farmers in the area or those of 
influential bodies such as the West Australian Soil Conservation Council. 
interviews had an average duration of about 1 hour and consisted of informal 
discussions. in all cases the level of interest and cooperation shown by the 
interviewees was high. 

Several of the contractors interviewed had a very good 'feel' for the 
industry, and it may be advantageous to seek their views or collaboration if 
a major straw purchasing enlerprise were to be undertaken. 

Contractors do not however work as an industry but as a series of unrelated 
operators who, in general, do not impinge upon each others territory. They do 
not. have any organised systems for planning their seasons operations, for 
h.ufl(IL ing ('(lUiJ)motl( failures, for moving equipment or for trucking straw, it is 
my opinion that such coordination would greatly increase the efficiency of the 
industry. However, many contractors would not wish to be part of an 
'organization', and it may be necessary for the miii to establish its own 
SI raw (CI 1 oct ion company.  



THE VALUE OF STRAW 

This chapier outlines the major factors which influence farmers in their 
assessment of the worth, monetarily and otherwise, of their straw. 

1.1) AS A STOCKFEED: 	Different straw types are considered to have different 
feed value. Barley is most highly valued - a major factor in its popularity in 
sheep-carrying areas. Wheaten straw is considered to be worthless as a 

stockfeed in Southern sheep areas but has recently been more widely used for 

cattle in Northen areas. Discussions with both farmers and scientists 
indicated widely varying opinions and it can only be concluded that the 
perceived value of straw as feed varies considerably. 

It is standard practice to graze sheep on crop residues for a period of 4 to 6 

weeks after harvest, during which time they consume all leaf material and 
residual grain. They (10 however eat very little stem material (which has low 
p;ilat :ibi I it y an(l nut r it i ye value). This material is therefore considered to 
have very little worth but rather presents problems in subsequent cropping or 
pasture establishment, and in most instances would be available for 
ml l('ct loll. 

1.2) AS A SOURCE OF NUTRIENTS: 	Frequent straw removal may lead to potassium 
depletion, especially in lighter soils. This concern is based on the 

requirement for potassium replenishment (as potash) where hay is produced 

continuously. P of A officers agreed that potash application may be needed on 

lighter soils but were unable to quantify the requirement. This consideration 

would only significantly effect availability if the potash requirement was 
very high, which is thought to be unlikely. 

Whilst there is no other scientific arguments for the retention of straw for 
its nutritive value, some farmers would rather retain their straw °just in 
case' - 

1.3) 	AS A SOIL STABILIZER: 	The fragility of wheatbelt soils is a very real 
problem and there would be strong opposition from many quarters if straw 

collection threatened to accelerate degradation. Present recommendations are 

that. 0.75 t./ha. of standing straw is sufficient to provide adequate ground 
protection. This represents a stubble of about 100 mm height - which is about 

that left after straw collection. Officers of the Division of Resource 

Management (D of Ag) consider straw collection to be environmentally sound, 
allowing a cash return for excess straw whilst retaining adequate ground 
cover. 

The Western 	Australian Soil Conservation Committee indicated opposition to 
I emoval 01 straw I ron Ii gut. (sandplai n) country. Exclusion of these areas 

would not be of concern as they generally produce little straw and would 
not usually warrant baling. The Committee saw no other problems or dangers in 
the concept and indicated that they would not oppose it. 

Several interviewees felt however that a ready market for straw presented a 

tempting carrot, particularly to farmers faced with immediate cash flow 

problems. They were concerned that this could result in such farmers pursuing 

short term advantages at the expense of long term damage, and that some form 
of control may be needed. 



	

1.4) 	ACrIVE EROSION cONTROL: 	Straw is used on occasion as a means of 
controlling erosion, but this does not represent a significant demand although 
it is conceivable that a if a major soil rehabilitation drive which 
recommended Straw incorporation were launched, then usage could be 
considerable. 

	

1.5) 	PROBLEMS ASSOCIATED WITH STRAW RETENTION: 	Straw control is seen as a 
major problem in some areas and large amounts of straw are still burnt - a 

procedure which often involves raking into windrows so as to have sufficient 
bulk to attain a good burn. The prospect of baling and selling straw that 
would otherwise be burnt is widely supported. 

The major difficulties presented by straw are the fouling of machinery during 

the planting of the next crop and its deleterious effect on pasture 

establishment. Deposition of straw directly behind the header can greatly 
hinder pasture establishment in the fol lowing season. This is of concern both 

in regard to the pasture loss and in that it evenlually produces a series of 

bare strips susceplable to erosion. Even headers fitted with devices for 

spreading the straw (straw storms) can leave sufficient matter behind the 
machine to cause establishment problems. 

1.6) 	
PERCEIVED MONETARY VALUE: Farmers carrying sheep generally considered 

their straw worth more as sheep feed than the $10 -$12 It. typically offered 
by contractors, however the residual material after grazing was seen as having 
little or negative value. °Post-grazing' straw is widely available at about $5 It., 

and in some cases free, (although free Straw is unusual and cJould not be 

guaranteed). The prospect of removing post-grazing straw is attractive to most 
farmers, who are often otherwise faced with raking and burning. 

Farmers not carrying sheep are in most instances interested in selling 
	their 

straw at prices ranging from $5 to $12 /1. Indications are that very large 
quantities would be on oiler at a price of $10 It. 

It can be concluded that straw removal is seen as being an environmentally_ 
sound practice excepting in sandplain country, although it may require the 
replenishment of potassium as potash. However, an unquantified number of 
farmers are concerned that straw removal may have unforeseen consequences and 
would prefer to burn it or to leave it intact than to sell. 

It can be concluded that straw retention can cause problems with future 

seeding activities and pasture establishment, and that in some areas there is 
therefore a direct incentive to remove it. 

It can be concluded that straw would be largely unavailable in areas having 
high sheep numbers until it had been grazed for a period of 4 

to 6 weeks. °Post-grazing' straw would then be widely available at about $5 ft.. Straw in 
non-sheep areas would be widely available at $5 -12 It. with an average price of $10 A. 



2. 	 LIMITATIONS ON COLLECTION: 

This Section reviews the major technical factors which limit the tonnage of 
straw able to be baled by a contract team in any one season. 

2.1) YIELD: 	A high percentage of West Australian crops are grown on poor 
soils in low rainfall areas, often giving collectable straw quantities less 
than 0.5 t. /ha. Contractors generally consider it impractical to harvest in 
crops yielding less than 0.75 t. of straw per ha., meaning that possibly some 
75% of the wheatbelt would normally be excluded from consideration. 

The ablilty to handle low-yielding crops efficiently would not only open up 
low-yielding areas to straw collection, but would overcome the present 
neceSsity of contractors to °pick Lite eyes' of crops in moderate-yielding 
areas. The prospects of developing means for efficient collection in these 
aicas is unknown. 

2.2) 	NIGHT BALING: The need to have moderately high humidity in order to 
attain good compaction within Lite baler typically restricts baling operations 
to night and early morning, effectively halving the number of bales which 
would otherwise be produced by a contract team in a season. One contractor 
reported good results however when baling during the day after dampening the 
straw with a light mist spray. This matter is worthy of examination. 

2.3) MACIIINE WEAR: 	One contractor considered that Lite wear caused to balers 
by straw was markedly higher than that caused by hay. Whilst this opinion was 
not supported by subsequent interviewees, several did state that wear 
resultant from baling straw upon which sheep had grazed was considerable. 

2.4) SHATTERED STRAW: As straw ages it beomes brittle and lends to shatter 
(luring raking and baling, making it difficult to handle. It can also be2nie 
very slippery, creating problems in pickup and compaclion within the baler. 
Contractors who had come across these problems considered that they could be 
overcome with equipment design modifications. 

2.5) 	EFFEGTS OF "ROTARY" HEADERS: 	Most newer headers are based on a 
"rotary" or "axial flow" thrashing chamber which tends to break up straw 
passing through it. It appears likely that this configuration of header will 
become more prevelant. This may present a problem when baling directly behind 
lie header alLhotigh opinions vary on how difficult straw from rotary headers 

is to handle. 

2.6) 	TRASH: 	Some contractors will not, operate in paddocks containing 
sticks, rocks or other trash for fear of equipment damage. This problem is 
particularly acute when straw is raked after grazing. Again opinions vary as 
to the extent of this problem, but only one contractor actually opposed the 
concept to handling raked straw. 

It can be concluded that the present inability to handle low-yielding crops 



excludes approximately 752 of the State's cropping areas from straw 
Collection. 

It can be concluded that the greatest limitation to the productivity of 
a contract baling team is the requirement to work only at night. The 
possibility of mist spraying the straw to allow day-time baling should be 
assessed in detail. Other limitations are relatively minor, and may be 
Overcome by improved equipment design, 



3. 	 CURRENT AND F1JTIJRE COMMERCIAL STRAW DEMAND 

The current annual demand for straw for commercial uses (principally a,e.  stock 

feed pellets) is estimated at 120 kt. The nature of this demand and likely 

future trends are discussed. 

3.1 CURRENT USAGE: 	Known straw purchasers for the current season are listed 
in Table I below. These companies have not been contacted and figures below 
are based on information provided by straw-ba)ing contractors. 

TABLE 1: 	Known commercial users of straw in 1986/87 

Milne Feeds P. L., Stock feed manufacturers, Weislipool 
have previously used approx. 5 -7 kt. p.a. but are currently seeking 80 

kt for use in stock feed pellets for live sheep trade. 
Fares Rural Holdings, live sheep exporters, Kojonup. 

Seeking 7 kt this season after low of 1.2 kt in 1985/86. Has typically 

used approx. 20 kt p.a. over last 10 years. Thought likely to 
increase toward 20 kt again. 

Wesfeeds P. L., stockfeed manufacturers, Bentley. 
1. 	

Have this year increased takings from ôki. to 10 kt. for pellets. 
Macco Feeds Australia, Stockfeed manufacturers, Williams. 

14 kt. p.a., steady usage rate 
Southern Foods P. L., stockfeed manufacturers, Katanning. 

5 -7 kt., recently changes hands - thought likely to lessen intake. 

Crown Mushrooms, mushroom growers, Wanneroo. 

3.5 kt. for growth beds. 

3.2 	FUTURE USAGE: 	Discussion suggests little prospect for increased 

prepared-feed usage for sheep, given that the exportation of sheep to the 

Middle East is not expected to increase, but that increased feedlotting of 

cattle could see greater demand for both processed and unprocessed straw. 

A number of farmers have tried straw-enrichment techniques based on the 
addition of urea or ammonia to straw so as to increase the digestibility and 
nutritive value of the straw. This technique has met with little success to 

date and does not represent a major demand. In my opinion, current research in 

this area shows no advancements over earlier techniques and is unlikely to 
meet wide acceplance. However, 	the concept is theoretically sound and if a 
workable technique were developed, straw demand for this purpose could be 
considerable. 

It can be concluded that given the limited prospects for increasing stockfeed 
demand, and a current annual commercial demand of 120 kt p.a., that 1utur 

demand for all other commercial uses is unlikely to exceed 200 kt p.a. unless 

there is a major breakthrough in the technology of increasing the nutritive 
value of straw. 



4. 	
ESTIMATES OF STRAW YIELD AS A FACTOR OF GRAIN YIELD 

The shortage of data on straw yield means that it must be determined 

indirectly. This Section examines two methods of indirect determination based 
on 1) observed relationships between grain yield and total above-ground 

matter, and; 2) contractors estimates of straw yield as compared to grain 
yield. 

The main factors which affect the relationship between straw and grain yields 

are: I) differences between crop species, and between varieties within those 
species, 	

both in the amount of straw that they produce and the configuration 
of the plant. (which affects the percentage of straw which can be retreived) 

and; 2) changes in grain to straw ratios with rainfall, soil types and other 
influences. 

4.1 	
ESTIIIATES RELATED TO HARVEST INDEX (UI:) This estimation relies on the 

relationship between grain yield and the total above-ground plant matter 

yield. This relationship, referred to as Lite Harvest Index (HI), expresses 
grain yield as a percentage of total above-ground matter (i.e. grain + total 
straw). Given grain yield and HI data, it is possible to determine the total 

quantity of straw produced, but a second estimation is then needed to 
determine what percentage of that total straw is 'collectable'. 

'Collectable' straw is here considered to be that part of the total straw 

which can physically and responsibly be collected into bales. Two methods of 
estimating °collectable' straw from °iotal' straw are used - the first based 
on a commonly-used (but unproven) ratio of 50% of 'total' straw being 

col leciable; the second based on a D of A recommendation that 0.75 i/ha of 
standin' straw, or I t/lia of loose straw, be left auier collection so as to 
provide 	

adequate ground cover (the I thin requirement will be used for all 
further calculations) 

The variability of Ill and the effect that that variability has on estimates of 
51mw availability in differing areas of the state are examined below. 

Iii recent years there has been a steady increase in III due to the development 

of "dwarf" crop varieties. This has been mediated both by an increase in grain 

production per plant and by a real decrease in straw production per plant. It 
is inleiidt'd both to direct growth as much as possi ble towards the grain and to 
reduce the length of the stem. Reducing stem length both minimizes straw 

handling problems and the tendancy for the stem to collapse or "lodge". 

Uowever, HI can not be increased endlessly, and current thinking is that an 
ultimate III of around 351 is likely. 	Table 2 gives past, present and °ultimaie' Ill values for barley, wheat and oats. 

TABLE 2: 	Average Harvest Index for Wheat, Barley and Oats: 

Past, f'resent and "Ultimate". 

SPECIES 	 PAST 	 I'RESENT 	 ULTIMATE 	- 

Wheat 30 32 35 Barley 32 35 35 Oats 25 30 35 



The Table shows an 'ultimate' Ill value for all three grains of 33%, 

representing an average total straw production rate 1.86 times that of grain 
production. However, III varies more than 5% either side of the mean depending 
on soil condilions and rainfall. Table 3 shows the effects of varying HI for 

three Shires from the high, medium and low rainfall regions of the state, and 
gives estimations of collectable straw yield for these Shires, both on the 

basis of 50% of total straw being collectable and the requirement to leave I 
lonne of residual matter after collection. 

TABLE 3: 	The Effects of Varying HI on °Total' and °Collectable' Straw Yield 
for Shires in High, Medium and Low Rainfall Regions of Western Australia. 

Shire (unit) Cranbrook Corrigin Merredin 
Raiuilal 1 	region high medium low 
Average grain yield * (t/ha) 1.46 0.94 0.78 
Est mated HI (%) 27 32 37 

lolal 	above-ground matter (1) (t/ha) 5.41 2.94 2.11 °Total' 	straw yield 	(2) (i/ha) 3.95 2.00 1.33 °Collectablc' 	straw 
- based on 50% of total straw 
being collectable (i/ha) 1.98 1.00 0.66 - based on leaving I 	t/ha of 
residual matter (t/ha) 2.95 1.00 0.33 

(I) 	Calculated as 	(grain yield / 	III) 
(2) 	Calculated as (Total above-ground matter 	- III) 

Grain 	yield 	Is wei glued average 	for wheat and 	barley, 1985 /86 season only 

The 	Table shows that on the basis of either est ilnate, °collectable' straw 
y i el (1 	in hue 	low rainfall 	region does; not meet 	the 0.75 t/ha mm imurn 
worthwhile yield discusd in Section 2.1 Collection would therefore be 
restricted to the high and medium rainfall regions as shown in Fig. 3. 

The eshiu,:jle based on 50% of total straw being collectable will be used due to 
its more conservativeuucss (for the high rainfall region). The average combined 
'ultimate' Harvest Index for these two regions will be assumed to be 33% 
which, when considered in conjunction with the estimation of 50% of total 
straw being collectable, means that collectable straw yield over the 
high/medium rainfall regions can be assumed to be equal to Lite grain yield for 
I hose regions. 

4.2 	ESTIMATIONS BASED ON BALING CONTRACTORS ESTIMATES: This method is based 

on baling contractors expectations of average baled straw yield and average 
grain yield for areas in which they operate. These are shown in Table 4. 



TABLE 4: 	
Estimates of average baled straw yield versus 

grain yield 
INTERVI 

NO. 1'YPE (1/ha) (1/ha) 

3 WIll 1'ambellup 1.6 2.4 1.5 

8 
W/U Moora 1.3 1.2 0.93 B Woogenel lup 2.4 2.4 1 11 

1/4 
W 
W 

Piawaning 1.2 1.1 0.92 l)ougara 2.1 1.8 0.86 

MI.AN  1.6 1.6) 1.04 

The 	l.,b I c 1 iid I cat es an average baled straw yield 1.05 limes that of the grain 
yield. Also notable is a trend for straw yields to be highest relative to 
grain yields in the wetter areas, illustrating the changes in Harvest Index 
discussed in secliort 6.1 of this report. 

4.3 	THE RELATIVE PROF1TA13IIJTy OF DWARF AND TALL VARIETIES 

A major cri1erjn of current crop breeding programrres is to decrease straw 
height so as to increase both the strength of the Stem and the availability of 
nutrients to the grain. However, grain yields Iron °dwarf' varieties are often 
only marginally better than the tall, high straw-yielding types, and a number 
of farmers are inte

rested in using the older types so as to maximize returns. 

I'or iris mnc(, tli grain yield of Forrest, a tall 	barley variety, averages 96% 
Lhnt of Stir]jn,, a widely recommended dwarf variety unsuited to straw 
collection. Coi;imrisori of the economics of grain + straw production from 
Forrest with grain production alone from Stirling showed an increase in nett 
ret um n of beiwpn 39% and 88% for the straw + grain opt ion. 

Planii breeders alSo 	indicated that Iligh straw yield could be genetilly 
reincorporiLed into new crop varieties with only a minor loss in grain yi

'ld. 

It can be concluded that the average maximum foreseeable Harvest Index in the 
ft i ghi and med i nun ra in fall wi II be 337., and that 	both est imatory methods 
outlined above indicate a relationship between 'cohlectable' or baled straw 
yield and grain yield of I to 1. 

It can be concluded that straw collection would be limited to the high and 
medium rainfall regions of the Stale as yields in the low rainfall region 
Would generally be inadequate to warrant Collection. 

It can be concluded that there are prospects for reducing the costs of straw 
Collection by increasing geographical straw density through the use of high 
straw-yielding varieties. 



5. 	 ASSESSMENTS OF AMOUNT OF STRAW AVAILABLE FOR cOLLECFION 

This Section coitsiders two methods of assessing the total amount of straw 
which would be 'available ' to a pulp mill. 'Available' straw is that which a 
mill could actually expect to purchase. It differs from 'collectable' straw in 
that it considers all restrictive factors such as the 	decision by some 
farmers not to sell their straw, inadequate yields and environmental 
limitations. 	The methods are based on: I) extrapolations from contractors 
estimates of availability in their own areas and; 2) a process of eliminating 
'mel igible' and otherwise unavailable straw from the States's total straw 
production determined on the basis of the findings from Section 4. 

5.1) AvAILAEII.yry BASED ON CONTRACTORS ESTI'1ATE5 FOR THEIR I}gIEDIATE AREA: 
figure 1 shows contractors estimates of the amounts of straw which could be 
purchased in a t ypi cal year wi liii n deli ned geographi cal areas. In all 
instances, figures are for availability above present commercial takings from 
the 	area. These estimates are compared Wi til grain production for the same 
areas in labic 5 . Only estimates relat i ng to Speci fied geographic areas are 
shown. 

TABLE 5: 	Contractors Estimates of Available Straw (extra to current straw 
extraction) Compared with Grain Production for a Number of Locations in the 
III gh and Medi tim Rainfall Regions 

I.ocai It y 
(See 	Fig. 	1) 

Iota) 
ki. 

Cr;ij,i 
t/ha. 

- 

ki 
Avaj lable Straw 

as % of 
Comments 

grain 

104 LI tO 10 
2 87 0.9 15 17 
3 118 0.9 20 17 
'4 :ls 1.7 /45 11 
5 168 1.1 20 12 
6 
7 

53 1.5 5 8 before grazing 
88 1./4 20 23 after 	It 

8 196 1.5 tO 5 before 	if 

9 30 1.6 U) 33 after 	if 

TOTAl. 1 	239 kt 1.3 	1/ha 155 kt 	15.1% +1- 8.6% (S.C.) 

The iZII))Q indicates that there is no apparant, cor relation between contractors 
estimates of straw availability in an area and either grain production or 
grain yield in the same area. A similar Comparison of straw availability 
against sheep numbers also showed no correlalion. However, the fact that 165 
ki (82% of a maximum mill demand of 200 kt) is estimated to be available in 
the confined areas referred to in Figure I suggests that that there should be 
little difficultly in attaining that 200 ki demand. If the average ratio of 
;ivailal)le straw to grain of 15.1 Z given in Table S is applied to the 2 915 kt 
of graiiu calculated in Section 5.2 (below) as being grown on non-sandy soils 
and in either the high or medium rainfall areas, then the quantity of 
available straw can be calculated to be /460 kt. 



5.2) STRAW AVAILABILITy BASED ON SUCCESSIVE ELIMINATIONS: This method 
estimates available straw by a process of eliminaijon. The procedure is as 
follows - 

From the total State grain production, eliminate crops grown in areas 
considered ineligable for straw collection, i.e. those in the low rainfall 
region due to low straw yield - see Section 4.1, and those on Predominantly 
sandy soils due soil conservation requirements. 

Eliminate 25% of this as being grown on areas of isolated sand. 

Eliminate SOZ of this as being too lighi to warrant collection 

Eliminate 50 of this as being unavailable for sale due to on-
farm requirements or the farmers decision not to sell. 

5) Eliminate a further 200 ki as being required for other commercial users. 

Based on the findings of Section 4 - assume the amount of available straw 
to be equal to the (remaining) amount of grain. 

Whilst several of the assLnptions made here are not based on empirical data, 

they are in all cases considered to be conservative, and the final estimate is 
considered to be conservative. 	Calculations are based on the 1985/86 season, 
which gave an average yield of 1.05 t. /ha., which approximates closely the 20 
year State average of 1.00 t. Iha. . Total grain production figures for that 
year are shown in Table 6. 

TABLE 6: 	
Total Grain Production in the 1985/86 Season for the Central, 

Midlands and Upper and Lower Great Southern Statistical Regions. 

I)IVISION CENTRAL MIDLANDS I. C SOUTHERN 

wheat 766 2117 437 
barley 15/ 108 321 
oats 13 81 83 

TOTAL 936 2306 841 

production in kiloLonnes  

Workings are shown below. 

U C SOUTHERN TOTAL 

798 	 4118 
158 	 744 
135 	 312 

1091 	 5174 

go 



Total Grain production 
5 174 kt 

 After elimination of 

 After 
sandplain and low rainfall areas = 	2 915 kt 

exclusion of 25% of the remainder 
grown on isolated sand 	 = 2 186 kt  After exclusion of 50% of the remainder being 

/4) After 
too light 	to warrant collection 1 093 kt 

exclusion of 50% of the remainder being 
unavailable for sale by the farmer 	 = 547 kt  After exclusion of a further 200 kt 

 
required 	for other commercial 	uses 	 = 347 kt Assuming straw yield to be equal 	to grain yield, 
total 	availal)le straw 	 = 347 kt 

This estimation indicates that some 347 ki of straw, surplus to other needs, 

is avialable from a total state grain crop of 5 174 kt, or from the 2 915 kt 

produced on non-sandy soils in the medium and high rainfall regions. This 

result is somewhat lower than the 440 kt arrived at in the first estimate, but 
still well in excess of the expected maximum mill dmenad of 200 kt. 

It can be concluded therefore that on the basis of either estimation given 

here, that the quantity of straw available to a pulp mill would be in excess 

of 300 kt p.a., which is 50% higher than the maximum expected mill demand of 
200 kt p.a. 



6. 
COLLECTION TECHNIQUES 

'this Section examines the options available as regards the straw collection 

process. In all Instances, the actual baling Operation is similar but 
procedures prior to baling differ markedly . Two procedures are considered 
likely to predominate, these are: a) raking after it period of grazing - in wheat/sheep areas and; b) 	recutting stubble alter heading - all other areas 

All current procedures are outlined below. 

6.1) BALING BEHIND THE HEADER (WiTHOUT A SECOND CUT): It is normal practice 

to take as little straw as possible into the header as greater straw bulk 

necessitates lower ground speed and therefore, a longer harvest duration. 
Minimizing harvest time is essential because crops can change from under-ripe 
to over-ripe (causing grain loss) in a matter of days. This factor is 

compounded in Southern areas where high humidity and cool weather limits the 
number of hours per day suitable for harvesting. 

Because of this minimal straw intake, lucre is usually insufficient straw 

discharged by the header to warrant heading without a second cut. Some 

harvester operators and farmers are prepared to take a longer cut suitable for 
baling but as this involves a speed reduct ion of some 30%, it is not expected 
to become a widespread practice - unless harvesters capable of handling large 
straw bulk are developed. 

6.2) SWATI1EING BEFORE TilE HEADER: This re lat i vel y new technique is aimed at 
minimizing grain dro; prior to harvest and decreasing storm damage. The 
swatheing machine cuts the crop several weeks before it is ripe and lays it in 

a thatched windrow where it riperis before being harvested. Swatheing is 
widely used both in coastal areas subject to poor harvest conditions and with 
heavy crops likely to col Lapse or "lodge" 

The signi ficance of swaiheing is that the straw is rut long so that the swathe 

sits on top of the cut stubble; the resultant straw is ideal for baling. No 
estimate has been made of how much crop is swathed at present, however it is 
considered likely to increase significantly. 

6.3) 	
RECUTI'ING OR SWATI1EINC AFI'ER THE hEADER: This is likely to be the most 

widespread technique in un-grazed crops. Both hay cutting and swaiheing 

equipment are used to cut the stubble about 100 mm off the ground and to form 
the straw into wjndrows. This process is often carried out by the farmer 
(rather than the contractor), sometices using the contractors equipment. 

6.4) 	
RAKING STRAW AFTER SHEEP GRAZING: This technique will predominate in 

sheep-carrying areas. Special straw 	rakes are used to produce windrows 
suitable for baling. Again, this is often done by the farmer using his or the 

contractors rake. Rakes can exceed 28 m. in length, and as it is a simple 

matter to combine several rake passes into a single windrow, enabling 
efficient baling in relatively low straw yielding crops. 

Most feed manufacturers will not accept raked straw because the high trash 
content creates excessive wear in pelletizing equipment. (These operations do 
not however have a washing stage, which would allow foreign matter to be 



removed.) 

One contractor considered that raked straw caused excessive baler wear but 
others felt that the problems were minimal so long as stony areas were 
avoided. 



7. 	
COLLECTION COSTS 

This Section examines current prices charged for various aspects of the straw 
collcct.jøji Process, and compares these with prices being offered by major Commercial straw purchasers. 

Charges vary between conLractors and are also sometimes open to negotiation 
between the farmer and the contractor. Some contract:ors have been reluctant to 
disclose either costs or prices but typical prices quoted are given in Table 7 
below. 

TABLE 7: Charges for Straw Processing, Baling and Carting 

NTERV JEW PROCESS PRICE COMMENTS 
NO.  

I 
2 

baling 20 $ 	7 /roIi, 	5' 	x 6' 	round 	baler 
baling 20 ditto 
conditioning 3 
cartage 16 200 km lead distance based on 	estimate 

3 
of 80 c./km for 	10 t. 	load 

raking S 
baling 20 $ 7 Iroll, 	5' 	x 6' 	round baler, 	loaded 

on truck 

6 
baling 20 $10 /balc, 	llession sq. 	baler 

7 
supply of 	rake 1 contractor delivers and farmer rakes 
car tage 25 200 km lead, 	current quote 	(may 	be 

10 baling 20 
intentionally 	high 
$12 	II)ale, 	Ilesston 

11 
t:i 

cartage 20 
sq., 

200 km lead based on 	backloading 
bal lug 18 Ilession sq. 	@ 625 kg Ibale 
cartage 17 based on $32 - 40 It. Ceraldion to Perth 

road 	train, 
cartage 10 backloading, 	road train, 	based on $ 375 

per train Ceraldion to Cataby. 

On the basis of these findings, the following charges could be expected: 

It. 
Raking, swatheing of other pretrealment 	

$ 
6 

Baling 	
20 

Cartage 	200 km lead 	 20 

$ 44 It. 

Assuming an average straw purchase price of $10 It., then the final landed cost would be $ 54 
 

Opinions differ as to whether the $10 It. baling charge is justifiable. 
Whereas no contractor admitted that it was excessive, several implied as much, 
and several stated that the price could be reduced (without affecting 
profitability) if: 1) they were able to extend baling into the daylight hours; 

U 



2) the industry were better organised and; 3) if the service offered by the 

liession Company were improved. The extent of the resultant cost reduction has 

not been calculated, but I am of the opinion that that if all these factors 

were addressed, then baling costs could possibly be cut to $10 It. 

Furthermore, the ability to compact bales (e.g doubleing their density from 
150 kglm3 to 300 kg/m3) would decrease cartage costs markedly. The ability to 
use road-trains in all areas, and to back-load would also reduce costs. 	An 
inital assessment suggests that the cartage cost of $ 20 given above could 
drop to $ 5/ L. for compacted straw backloaded on road-trains, allowing the 
total cost of 56 It. quoted above to fall to around $ 39 It. These prospects 
warrant further investigation. They can be compared with prices currently 
being offered by known buyers in Table 8. 

TABLE 8: 	Prices on Offer from Commercial Users 

'FONNACE REQU I RED 
kt.. 

PRICE 

$1 t. 	inslore 
CONDITION 

(;rown Mushrooms 3 500 66 
I'ares Rural 7 000 60 Very clean 

Macco leeds 14 000 45 Accept raked straw 

Miliie leeds 80 000 70 Very clean 
Wesfeeds 10 000 70 Very 	clean 	- require 

delivery at short notice 

It is known that Mime Feeds are having difficulty in acquiring their 80 kt 

requirement. however, there is utile coordination in their purchasing 

procedures and, because of their small holding capacity, they need to be able 

to get large tonnages in store on short notice, it is my opinion, that there 
is considerable scope for making lower prices more attractive to the 

contractor (as well as lowering collection costs) by having a coordinated 

collection and buying programme. 

It can be concluded that on the basis of the current straw collection 

industry, that the cost of purchasing straw, in-store at an average haul 

distance of 200 km would be $ 54 A. The ability to compact straw, to use 
road-trains, to back load and improvements to industry structure and practice 
may reduce this cost to $ 34 It. 



8. 	 BALE FORMATS AND COMPAcTION 

8.0 BALE FORM/iT: "Large square bales" produced by a machine manufactured by 

the llesston Company has become accepted as the standard format for commercial 

purposes. The bale has dimensions of 122cm x 122cm x 244cm (8' x 4' x 4'), 

allowing 20 bales to be carted on a standard 40' semi-trailer, and allowing 
very rapid loading and offloading. 

(Actual bale size is actually slightly larger than this such that the load is 
some 4" overwidili. This has caused no problem to date but as the rules 

relating to oversized loads on road-trains are particularly strict, it is 

thought to be only a matter of time before a problem arises. The contractor 
who made this comment stated however that it would be a fairly simple matter 

to modify the baling chamber so as to bring the bale dimensions down to the 
design figure of 122 cm. 

There is general displeasure amongst contractors with the service offered by 

the llesston Company in regard to operator training, support services and the 

costs and availability of spare parts. To a certain extent, the higher prices 

charged for making square bales as against round bales is due to the greater 

costs and downtime delays associated with the Hesston machines. An organized 
straw collection exercise would need to remedy this situation. 

Round balers are made by a number of manufacturers and come in varying sizes, 

widths ranging from 122cm to 168cm (4' to 5'6"). To date, operators have been 
unable to get acceptable bale densities with the small (4') rolls and, as 

these are the only types which can be fitted two wide on a truck, round bales 
are particularly inefficient to transport. They are also less easily handled 
and stacked than the square types. 

A medium-sized square baler made by Vikon has met with little acceptance as it 

does not stack efficiently on a truck and uses wire ties rather than string, 
presenting a fire hazard both in the paddock and at the mill 

The traditional small rectangular hale is rarely used because of its 
inefficiency in hand I lug. 

Contractors generally considered that improvements could be made in baler 
(les I gn that 	wou Id r;r i se the cli ic i CflC y of 	ha ii rig, 	hand 1 ing , 	cartage and 
storage. 

b) COMPACTION: 	A bale compaclor is presently being built by Pederick 

Engineering Co. of Wagin but no details of design or expected performance are 

available. Centraco P.L. are known to have Used a waste paper baler to 

com7ress hay bales but again no details are available. No other compactors are 
known. 

Transport costs would relate linearly to the degree of compaction - for 

instance, increasing bale density from 150 kg/ m3 to to 300 kg/m3 would halve 

trucking rates (from $ 20 to $ 10 50 per tonne per 200 km lead distance). 

A further possible advantage of compaction is that it may allow bales of all 
configurations to be accepted, however the workability of such a scheme is 

unknown. The ability to accept all bale types would remove the supply monopoly 

that square-bale operators would otherwise enjoy. It would also increase 
availability by allowing areas too small to warrant bringing in a square baler 



to be considered. 

It can be concluded that the 'large square bales' produced by the Hesston 
baler are the best suited for commercial uses because of their ease of 
handling as compared with small bales, and their greater efficiency during 
transport as compared with round bales. 

It can be concluded that compaction offers considerable economic advantage 
and that the technical requirements of compaction of all bale types, and 
determination of when and where compaction would be most efficiently carried 
out need to be established. 



9. 	MEDIUM TERM OUTLOOK FOR THE AUSTRALIAN CEREAL INDUSTRY 

This Section briefly examines Lite recent history and likely worst-case 
prospects of the Australian and Western Australian cereal industries. The 
situation is well summarised by this extract from the Bureau of Agricultural 
Economics °Quarterly Review of the Rural Economy', February, 1987. 

"A recent feature of Australian agriculture has been a significant 
switch from cropping to livestock production. After peaking at 18.8 
million ha in 1983-84, the area sown to cereal crops has been gradually 
reduced to 16.0 million ha in 1986-87, the smallest grain area since 
1980-81 . Mcdi urn term prospects indicate that this contraction in cereal 
crops can be expected 10 continue for another two to three years. A sown 
area of 15.2 million ha is projected for 1989-90, representing a decline 
of 19% once the full adjustment has taken place (i.e. since 1983-84, or 
a further 5% decline from present plantings)". 

The decline in cereal production is resultant from low prices brought about by 
both more aggressive trading practices of competitor nations and greater self 
reliance of traditional importing regions such as China and India. World 
production is rising faster than consumption, and low prices will continue so 
long as produclion is unrestrained. 

Poor trading has also lead to Lite stockpiling of some 83 Mt of wheat. This is 
slightly more than Lite 83 Mt of wheat traded in 1986-87, and far outstrips 
both the expected annual demand increase of 4 Mt and total Australian 
production of 17.4 Mt. The handling of this stockpile, held principally by the 
five main exporters - USA, Canada, Australia, Argentina and the E.E.C., will 
have a major effect on world trade. 

This situation of oversupply with large stocks on hand does have a precedent 
in tire events of the late 1960s, however as the turnaround in the market 
dur i rig t lint episode was resultant from poor weal tier cut. t i ng world production, 
there is no precedent for trading out of this sit unt ion. 

Coarse gr;r i ins, which inc 1 tide bar icy and oats, show a somewhat brighter outlook 
as they are able to capitalize to some extent on the wheat trade war. There 
are also rapidly expending markets for coarse grains in both the poultry and 
teedlot industries. 

Officers of Lite Marketing and Economics llranch of the D of Ag consider I3AE 

forecasts 10 be generally highly conservative, and in Lite past performance has 
usually been better than BAE expectations. 

A December 1986 Western Australian D of A forecast (unpublished) considered it 
unlikely that grain planting in this state would fall below 6 million ha 
during Lite 10 years to 1996. They also expected a yield increase of 18% over 
th time, representing a minimal state grain production of 4.8 Mt p.a., which 
would be a decline of 8% from Lite 1985-66 harvest of 5.2 Mt. If the 
profitability of cropping were to rise, then they consider production may top 
12 Mt. 

Of particular note was their findings as regards geographical changes in 
cropping patterns, which were - 

"... increased cropping in the higher rainfall areas and a reduction in 



cropping in the 'marginal' areas, i.e. the extreme margins of the east 

and north-eastern wheatbelt". 

This suggests that any decline in production would be largely restricted to 

areas which have already been discounted as being unsuited to straw 

collection, and that therefore the reduction in straw availability in 
eligble areas will be less than the maximum expected decrease in State grain 
production of 8. 

The only significant expected alteration in the balance of crop types planted 

is an increase in lupin planting from 0.7 million ha in 1986-7 to a maximum 

of 1.5 million ha. This is of little consequence however as lupins are grown 
only on sandy soils, which, like the marginal areas discussed above, are not 

considered to be eligable for straw collection. 

It can be concluded that both the I) of A and BAE forecast that a reduction in 

cereal copping is likely until at least the early 1990's, but that that 
reduction is not expected unlikely to exceed 10% of total plantings and that 
it will restricted principally to marginal (low rainfall) cropping areas. 
Given the estimates on straw availability calculated in Section S of this 
report., there is little prospect of straw availability being significantly 
affected by this reduction. 



10. 	 FARMERS IMPRESSIONS ON CONTRACTORS AND STRAW COLLECTION 

Farmers do not generally have a high regard for contractors, to the point 
where some will avoid having any contractors on their properties at all. This 

will limit straw availability to some extent as most baling would be done by 

contractors. It is unlikely however to have a significant bearing unless 
operators were to develop a bad reputation - in which case they could be 
shunned completely. 

Farmers and contractors are also somewhat sceptical about the straw industry 

because of the poor track records of many purchasing companies. Stories of 
broken a r rangemen Is and of t a rdy payment a bound - It was frequently stressed 
that farmers would need assurance that. deal ings would be fair and reliable 
before they would commit themselves. They would also be attracted to 

purchasers who offered firm purchasing arrangements prior to harvest. 

Basically, selling straw does not offer a large income to the farm, and many 
farmers are simply not interested if it. is going to involve hassles. 
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PUBUC ENVIRONMENTAL REVIEW 
STRAW PULP AND PAPER MILL 
MOORA 

AENDOX E 

HAZCHEM CARDS 

RELATDG TO CAUSTOC SODA 

JI'UJ41IfiIIi]1 



(Caustic soda) 

White flakes, pellets or lumps supplied in airtight pack or 
as a solution in water. 
Solid becomes moist and sticky on exposure to the 
atmosphere. 

SAFE STORAGE AND HANDLING INFORMATION CARD 	 8.006 
May 1983 

UN No 

HAZCHEM 

1823 
(solid) 

1824 
(solution) 

HAZARDS 
Causes severe damage to eyes on contact. 
May cause severe burns to skin. 
Dangerous if swallowed—extremely corrosive. 
Reacts violently with acids. 
Can produce much heat when dissolved in water. 
Dust irritates skin, eyes and mucous membranes. 

NFPA Code 

Ef 447 1 

2R 

STORAGE 
A ND 
HANDLING 

SAFETYINFORMATION 
Check that containers are clearly labelled. 
Keep containers securely sealed. 
Check regularly for spills and leaks. 
Avoid contact with acids or acid fumes. 
Avoid damage to plastics bags containing the solid material. 
Ensure adequate ventilation when handling solid. 
Handle with protective PVC gloves and chemical goggles. 

SPILLS Avoid contact with skin and eyes. 
Wear protective PVC gloves, chemical goggles and PVC boots. 

A ND Stop leak if possible, repositioning container if appropriate. 

LEAKS 
Take care when walking, as spills on floor quickly become slippery. 
Absorb liquid spills with sand or earth. 
Sweep up solid or absorbed spills and place in a clean labelled container for disposal. 
Do not place into aluminium, tin or galvanized container. 
Wash away any residual hydroxide matter with large amounts of water ensuring no 
contact occurs between washings and any aluminium or zinc containers or fittings. 

I—  -J 
Eyes: Immediately hold eyes open and wash continuously with water for at least 
15 minutes. 

Skin: Remove all contaminated clothing, including footwear. Wash all affected 
areas with water for at least 15 minutes. 
Swallowed: Do not induce vomiting. Rinse or wash mouth with plenty of water after 
which, if victim is conscious, induce copious drinking of milk or water. 
In all cases of eye contact and swallowing transport to hospital or doctor. 

Alert fire brigade, telling them location, material and quantity.  
Wear chemical splash-suit including boots 
Keep containers cool to minimize further damage.  
Keep hydroxide spillages away from aluminium or zinc containers or fittings 

PUBLISHED BY THE STANDARDS ASSOCIATION OF AUSTRALIA (Copyright) 	READ OTHER SIDE 



AS 2508.8.006 

ADDITIONAL— 
DESCRIPTION 

I 

The solid absorbs atmospheric moisture forming a corrosive solution. 
It dissolves readily in water generating an irritating mist; the solution may become 

AND TOXIC so hot in the process, that it may boil and spit. 

PROPERTIES 
Reacts with ammonium salts to give toxic ammonia gas. 
Current National Health and Medical Research Council Threshold Limit Values 
apply. (See NHMRC Occupational Health Guide.) 

STORAGE Do not repack or transfer into aluminium, tin, zinc or galvanized steel containers,  
as liquid and solid (in the presence of moisture) will corrode the containers and 

AND may release flammable hydrogen gas. 

HANDLING 
Ensure adequate ventilation when handling solid due to the dust hazard. 
Wear PVC gloves, goggles and face shield during handling to avoid dust contact 
with skin and eyes. 
Avoid breathing dust particularly when handling flake. 
Check gloves regularly for signs of deterioration. 

DISPOSAL OF Returnable containers should be drained and properly sealed. 
Disposable containers should be drained and thoroughly rinsed with water before 

SPILLAGES disposal. 
Refer to the local Waste Disposal Authority or suppliers for disposal of spillages or 

AND containers. 

CONTAINERS 

FIRE Sodium hydroxide is not flammable but when the solution is in contact with aluminium 
or zinc, it will react to give flammable and explosive hydrogen gas. 

RELEVANT  

REGULATIONS 
 

C. 

AND 
STANDARDS 

EMERGENCY CONTACI 
OrganIzation 	Location 	 Telephone* 	Ask for 

include area code in brackets 	 READ OTHER SIDE 



EMERGENCY PROCEDURE GUIDE—TRANSPORT AS 1678 
8.0.007 

Second edition Dec.1986 

NAME UN No HAZCHEM 

SODIUM Solid 
1823 

214 

HYDROXIDE 
(Caustic Soda) 

Solutions 
1824 2R 

White material in solid lump or flake form or as solution in water. 
Solid material becomes hot during solution in water. 
Solid material carried in drums and small containers. 	 F03411 Liquid carried in tankers, drums and small containers. 

7AR 

Fire 	I Non-flammable. 

Solid and liquid cause severe burns to skin and eyes. Health erous if swallowed—extremely corrosive 

EMERGENCY PROCEDURES 
If This Happens 	Do This 

For A 
Shut off engine and any electrical equipment. 

No smoking or naked lights within 50 metres. 

Emergencies  
Move people from immediate area; keep upwind. 

Consider initial evacuation distance of 100 metres in all 
directions. 

Send messenger to notify fire brigade and police. 

Tell them location, material, quantity, UN number and 
emergency contact. 

Indicate condition of vehicle and any damage observed. 

Warn other traffic. 

Move people from the area. Tanker/Vehicle Check for spills or leaks. 

Send messenger to notify police and fire brigade. 

Accident Tell them location, material and owner. 

Indicate condition of vehicle and any damage observed. 

Don't move vehicle if movement could cause spillage. 

PUBLISHED BY THE STANDARDS ASSOCIATION OF AUSTRALIA (Copyright) 	 READ OTHER SIDE 



SODIUM HYDROXIDE 
	

AS 1678.8.0.007 

If This Happens Do This 

SOLID MATERIAL 

Sp • I0 r Move people from the area. 
Pick up spillage with shovel; wear 	and 	if goggles 	gloves, 	available. 
Return clean material to original container. Place contaminated material in steel or 
plastics container. L k ea Don't put material in galvanized or aluminium container. 
Wash away residual material with large amounts of water, if available. 
Inform the fire brigade and police. 

LIQUID SOLUTION 
Move people from the area. 
Avoid contact with liquid. Wear goggles and rubber or plastics gloves, if available. 
Don't walk in liquid as it is slippery and attacks leather footwear quickly. 
Stop leaks if possible. 
Reposition container if this will reduce or stop leakage. If leak continues, remove 
leaking container from vehicle or move other material on vehicle away from 
container. 
Prevent spillage from spreading or entering underground drains by banking with 
sand or earth. 
Wash away with large amounts of water, if available. 
Inform the fire brigade and police. 

Material cannot catch fire. If exposed to fire, proceed as follows: 
people from the area. Move upwind. F.Move 

Ire Send messenger to notify the fire brigade and police. Tell them location, 

(If load not affected, 
refer to Vehicle 

material, UN No and quantity. 
Put out fire with CO2  dry powder, vaporizing liquid or foam extinguisher or 

Fire EPG only) 
water delivered as a fine spray, if available. 
Avoid entry of water into containers. 
Remove containers from vehicle if not in area of fire or remove other material to 
prevent spread of fire to containers. 

FIRST AID 
Hold eyes open and wash continuously with water for at least 

Eyes  15 minutes. Commence as quickly as possible. 
Transport to doctor or hospital. 
Continue washing during transport, if possible. 

Immediately remove all contaminated clothing, including shoes. Skin  Wash affected areas with water for at least 30 minutes. 
Transport to doctor or hospital. 

Swallowed  
Do not induce vomiting. Rinse or wash mouth with plenty of 
water after which, if victim is conscious, induce copious drinking of 
milk or water. 

Include area code in brackets. 	 READ OTHER SIDE 
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LIST OF PUBLIC & INTEREST GROUP MEETINGS 
HELD OR AUENDED BY THE RIVER HOUSE GROUP 

FORUM 	 AUDIENCE 	 LOCATION 	SUBJECT OF ADDRESS 	 DATE 

Private Meeting Environment Protection Authority Perth Project Description 15.8.89 
Private Meeting Australian Conservation Foundation Perth Project Description 16.8.89 
Special Community Meeting Moora Community Moora Project Description 28.9.89 
Private Meeting Environment Protection Authority Perth Project Description/Update 15.1.90 
Private Meeting Social Impact Unit Perth Project Description 15.1.90 
Soil Conservation Group Meeting Dandaragan/Minyulo Dandaragan Project Description 1 .3.90 
Annual Meeting of Electors Moora Community Moora Project Description/Update 7.3.90 
Techn. Educ. and Employer Dept. Education, Moora SHS Midland Project Education/ 12.3.90 
Partnership seminar Midland TAFE, public skills 	requirements 
Industry/Education Seminar Ministry of Education, Industry Perth Education and Employment 12.3.90 

(no address made) 
Private Meeting Environment Protection Authority Perth Project Description/Update 7.5.90 
Executive Meeting Conservation Council of WA Perth Project 	Description 9.5.90 
Public Meeting Central Midlands Development Moora Project Description/Update 11 .6.90 

Foundation 
Private Meeting Environment Protection Auth. Perth Project Description/Update 6.7.90 

Social Impact Unit 
Private Meeting Central Midlands Development Moora Project Description/Update 30.8.90 

Foundation 
Private Meeting Aboriginal Wheatbelt Corporation Perth Employment Opportunities 30.1 1 .90 
Public Meeting General Public Moora Environmental/Project 

Description 16.12.90 
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