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It is intended that this assessment will be of use to the cotton industry in guiding it
towards the setting and achieving of appropriate environmental standards and goals.
Cotton growing is a capital intensive business and so members of the industry have a
vested interest in ensuring that their practices are genuinely sustainable in the long term.
The industry also shares environmental resources such as land and water with other
members of the community and with the fauna and flora, and thus has a responsibility
to ensure that it uses these resources wisely. It is hoped that the audit will contribute
towards the achievement of these aims and ideals.

Finally, it is intended that the audit will be of value to those outside the industry who
wish to understand whatthe environmental issues are, and how they can be addressed.
A significant degree of polarisation has developed between supporters of the industry,
on one side, and its critics on the other, with diametrically opposing views sometimes
67cpressed on the same issues. This situation fosters anxieties and mistrust in cotton
growing communities and it is hoped that by providing an independent view, the audit
will contribute to reducing and resolving such issues.

1.3 SCOPE OF'run STUDY

The brief of the audit team was to investigate the environmental impacts of cotton
production from the establishment of new cotton farmsto the production of ginned, raw
cotton. This corresponds to the range of activities engaged in by the members of the
Australian Cotton Foundation (ACF), who commissioned the study.

The study was intended to give an overview of the industry and identify key issues and
concerns associated with its practices; detailed audits of individual sites or issues were
not part of the brief. This approach allows particular problem areas or aspects of the
industry whose environmental impacts are poorly understoodto be identified and further
detailed studies of these areas to be recommended as appropriate.

The audit was based on the reviewing of existing data; no physical moultoting or
investigation was conducted to produce new data on any of the issues addressed by the
audit. Such a review of the present state of knowledge was seen as a crucial first step
in understanding and addressing environmental problems associated with the industry.

Considerable dataalreadyexistonenvironmentalaspects of cottongrowing, althouglithis
information is dispersed over a variety of different sources, including published and
unpublished reports and the knowledge and experience of people associated with the
industry. Much of it is not readily accessible. Drawing these different sources of
information together and objectiveIy reviewing them allows the real problems to be
identified and facilitates the resolution of these issues.
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There are, of course, limitations to this process. Winlst the au it aims o rea
conclusions on environmental performance, where the data support them, it ismevi a e
that in many cases insufficient data exist to allow firm conclusions tq e rawn.
important aspect of the study, therefore, is the identification o gaps in presen
understanding and 1</10wledge of the environmental impacts of cotton pro uction. ew
studies can then be initiated which plug these gaps.

The Australian cotton industry is made up of a large number of separate organisations,
including ginners, small family farms and corporate growers, as we as associa e
professionalssuch as crop consultants and aerial crop sprayers. c o s
components of the industry hasits own policies and practices an eac con ri u es
overallimpact of the industry. maddition to the manypeople and organisationswor 'rig
within the industry there are many others with an interest in its envirorjinen
performance. It was considered importantto interview a selection o ese i
bodies and to briefly visit as many sites (farms, gins, aerial ope;ators ^ases etc. ) as
possible in order to obtain a picture of the industry. The constraints o
distance meantthat only a sample of people and sites could actually e visi e u every
effort was made to ensure that the ''key' organisations were represented in the sample.

Many of the people and orgariisationsintewiewed are entirely in GPen .en o
instigators, the ACF, and were thus under no obligation to cooperate wit t e au i.
factthere was a high degree of cooperation and many people, were very generous bot^
'th their time and in allowing us access to information they held or access on o eir
properties.

1.4 in^:TRODOLOGY

The environmental auditofthe Australiancottonindustrywasconductedint 66 istinc
stages over a period of six months. Stage One consisted of an initial review o e
backgroundinformation available on the cottonindustryand preliminary apprais o e
key environmental issues. Stage Two was a data gathering phase invo ving interviews,
site inspections and detailed research. Stage Three consisted of an assessment o t e
environmental data collected, the formulation of recommendations and the pro uction
of a final auditreport. Stages one and threewere carried outin the UK, while stqge two
was undertaken in Australia. During each of the phases, a variety of data gathering and
data assessing techniques were pursued.

co Stage I

In Stage One an environmental questionnaire was sent out to the key organisa ions in
and associated with the industry. Questionnaires were also sent out to environn;Grit
groups known to be critical of the industry. The questionnaire was a first step in t e
identification of what environmental issues are considered to be associate wit co on

roduction and the assessment of the attitudes and perceptions of different organisations
involved in the industry. The questionnaire was not designed as a statistica survey an
no quantitative analysis of the responses was intended or undertaken.

5



A total of 40 questionnaires were sent out to avariety of cotton industry and government
bodies, environmental groups, other agricultural land users, cheiriicalindustry bodies,
aerial operators, individual growers, concerned citizen groups, medical and university
researchers and crop consultants. A list of those to whom the questionnaire was sentis
given in Appendix I.

Eighteen responses were received: seven from growers and cotton industry bodies, five
from goveLiLruent departments, three from other agricultural land users, and one each
from the environmental organisations, chemical industry and aerial operators.

(ii) Stage 2

Stage two of the audit, the principal data gathering phase, took place during a seventeen
day period in February. March, 1991. During this stage the audit activities included
interviews with key individuals within and outside the industry. Considerable effort was
made to seek the views of anthe sections of the community with an interest in cotton
production, including industry critics.

A total of 71 interviews were conducted during site and field visits. A list of those
interviewed is given in Appendix 2. The interviews could be broken down into the
following categories:
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COTTON
inDUSTRY

15

6

5

3

4

I

I

Farmers in Queensland and NSW
Gin personnel
Corporate cotton managers
ACE
CSD
Cotton research

Crop consultant

AVIAT'10N

I

3

AAAA
Aerial

Operators

ENVER. ONlvmN'TALISTS

3

I

CanincAL
INDUSTRY

Concerned Citizens,
T. 'E. C

Gov^mmNr

20 QueenslandDPl, CSll<0, NSWSPCC,
NSWDEP'TAG &FISH, NSWDEP'T
WATERRESOURCES.

(' Note a list of the abbreviations used frequently in the textis given at the front of the
report)

Tile level of co-operation, both from within the industry and outside, was bigli. Many of
the questionnaires were filled outin great detail. The interviews'were conducte in an
open style. Although questions were prepared for each interview, the auditjeam were
flexible in their approach andwould pursue anyissue that the interviewee e timpo an .

Sitevisits ranging in lengthbetween several hours and a daywere made to tintrt^GIIfarms
and seven processing plants (six gins and one seed processing plant). These vi^its were
intended to allow a first hand inspection of facilities and normal practices an
procedures but did not involve any physical monitoring or measurements.

The selection of persons and organisations to interview and sites to visit was a e
discretion of the audit team; the Australian Cotton Foundation provided assistance in
contacting people and transport to sites but exercised no control over t ese ina 61 .
Interviews were conducted in private with only the interviewee(s) and the auditteam in
attendance.

3 AVCA

in^DICAL

2 Medical
Fractioners

un^SrrY

3 Research
scientists
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The contents of individual questionnaires and interviews are confidential. For the
purposes of this document, the results have been summarized with no identification of
individual interviewees or respondents.

maddition to the interviews and questionnaires, further information was obtained in the
form of reports (both published and unpublished), articles, books and raw data from a
variety of sources within and outside Australia. These sources are cited in the text and
full demils are given in the List of References at the end of the Report.

The Australian Cotton Foundation hold an extensive library of press cuttings, videos of
news items/documentaries, and radio broadcasts relating to the cotton industry. These
were reviewed and were particularly useful in identifying the issues of greatest public
concern and the perceptions held about the cotton industry.

(in) Stage 3

Stage Three of the audit consisted of a detailed appraisal of the of data collected in
Stage Two, the formulation of conclusions and recommendations and the production of
the final audit report.
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1.5 FORIVIAT OFTHEAUDrrREPORT

This Audit report is divided into seven chapters. The first two chapters consist
respectively of a general introduction outlining the reasons for the study, its scope and
methodology (Chapter I) and a general background to the Australian cotton industry,
the environmental issued involves and the perceptions that are held of the industry
(Chapter 2).

The following four chapters are the main body of the report and presentthe findings and
recommendations of the study. These chapters follow a functional approach, each
chapter being based on key activities of the industry. These are pesticide use (Chapter
3), land use (Chapter 4), water use (Chapter 5) and cotton processing (Chapter 6).
These were considered to be the chief areas of cotton industry activity with potential for
causing environmental impacts.

Although there is a degree of overlap between each of these activities, in tenns of the
environmental issues they involve (eg between pesticide use and water use for the
problem offish kills) this format bestlends itselfto the exposition of recommendations
which could be readily putinto practice by the industry.

Each of the main chapters are subdivided into sections dealing with separate aspects of
the principle activity considered. In each case the main environmental issues concerned
are described and followed by an outline of the relevantlegislation and other controls.
The available information concenting the performance of the industry is then presented
and assessed in relation to the issues outlined. Finally the conclusions drawn, together
with appropriate recommendations are presented.

The final chapter (Chapter 7) sunnnarises the principle conclusions and
recommendations of chapters 3, 4, 5 and 6 and identifies priorities amongst the
recommendations given.
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2.1 THE COTTON inDUSTRY

The first attempts to grow cotton in Australia took place in the late eighteenth century
butthese early attempts were unsuccessful. There were several further attempts, mainly
in Queensland, to establish cotton farming in the nineteenth and early twentieth
centuries but any success that these enjoyed was usually Iiinited and short-lived in the
face of competition from overseas.

Allofthese early ventures were based on dryland cotton butthe modem cotton industry
finally took off with the introduction of irrigated production methods. In the 1960 s
irrigation started in the LOCIcyer Valley in Queensland and, with the completion of the
Keepit dam, in the Namoi Valley in New South Wales. American gi. owers pioneered
irrigated cotton growing in New South Wales and, with their expertise, yields began to
improve and total production increased.

Since these early beginntngsthe industry has expanded greatly in both New South Wales
and Queensland (see Figure I) and in recent years the total area planted to cotton has
been in excess of 160,000 hectares (395,000 acres) and in 1989.90 exceeded 230,000
hectares(556,000 acres)(Cotton YearBook 1990). Production exceeds one million bales
per year (Cotton Year Book 1990) and stood at 1.3 million bales in 1988/89 (see Figure
2). As a result of this expansion cotton has become the fifth most important agricultural
export earner in Australia. Average yields are extremely high and, at around 1300 kilos
per hectare, are bettered only in Israel(all data from the Cotton Year Bdok 1990). The
quality of the lint produced is also consistently bigli.

The predominance of irrigated cottonfarming hasled to the cotton industry being closely
associated with river valley's with suitable supplies of water for irrigation. As a result a
number of distinct cotton gi'owing areas have developed. These are indicated on Figure
3 and briefly described below.

Macquarie Vainey, NSW - This is the most southerly of the cotton growing regions and
has a shorter gr'owing season than other areas. Cotton production wasstartedin the area
in 1967. Between 20,000 hectares and 24,000 hectares are planted to cotton each year.
Water is supplied from the Burrendong Dam.

Bourke, NSW . Between 4,000 and 7,500 hectares of cotton are planted at BOUTke each
year. Water is taken from unregulated river flows from the Darling River and pumped
into off. river storage. Cotton has been grown in the BOUTke area for aboutten years.

NamoiValley, NS\;V . The Namoi Valley is the longest established cotton growing area
in New South Wales. It is the second largest cotton producing area in Australia and in
most years 40,000 - 50,000 hectares of cotton are planted. Most of the irrigation water
is supplied from the Keepit Dam with further supplies coming from the Split Rock Dam.

History of Cotton Production in Australia
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Figure I, An 11ual variatioiis in tlic area of cotton grown ill Australia.

From: Allstralian Cotton Grower (1990).
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Figure 2. Annual variations ill cottoii production ill Allstralia.

From: Australian Cottoii Gi. ower (1990)
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Figure 3. Cotton growing areas of Australia.
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Gaydir Valley, NS\;V - The Gaydir Valley is the largest cotton producing area in
Australia with annual planting of between 50,000 and 75,000 hectares. Irrigation water
is supplied from the Copeton Dam butthe area suffersfrom a chronicshortage o water
which often Iiimts the size of the crop.

MacimtyreVa"ey, NS\;V - This river formsthe boundary between New South Wales and
Queensland; cotton is grown on both sides between Goondiwindi in the east and
Mungindiin the west. Cotton has been grown in the area since 1977 and approximately
16,000 hectares of cotton are planted annually. Irrigation water is supplied om t e
Findari Dam and the Glenlyon Dam.

Darling Downs, Qld . This area has a long history of cotton growing stretching back to
the beginning of the century. The versatility of the soils enables a wide range of crops
to be grown in the area with the consequence that the amount of cotton gi'own is rather
variable and price sensitive. The area of cotton planted varies between 4,000 hectares
and 24,000 hectares. Irrigation water is supplied from theLeslie Dam on the Condamine
River although many farmers have their ouni bore holes and ring tanks which capture
cross country water flows. Dryland cotton is also a major crop on the Darling Downs
although it is even more price sensitive than irrigated cotton.

St George, Qld -This irrigation area depends upon the Beardmore Dam on the Baionne
River. The irrigation scheme was initiated in 1957 and the early settlers tried cotton
amongst other crops but with little success. Successful cotton production in the area only
really took off in the 1970's and the area planted annually is now 7,000 - 9,000 hectares.

Theodore, Qld .Theodore is another areawith along history of cottQn gi'owing. Situated
in the Dawson Valley the area derives irrigation water from a series of weirs on t e
Dawson River. The area planted with cotton varies between 5,000 and 16,000 hectares
annually.

Ernoela, Qld . As with other cotton growing areas in Queensland, Biloela has gi'own
cotton since the early part of this centiiry. Production has expanded since the late 1970 s
with the construction of the Callide Dam. Between 4,000 and 12,000 hectares of cotton
are grown armually. Dryland cotton is still an important crop in the area.

Emerald, Qld . The Emerald irrigation scheme was established in 1968 in association
with the construction of the Fairbaim Dam oilthe Nogoa River which was completed
in 1972. Cotton is the major crop in the irrigation area with about 8,000 hectares being
grown each year. A similar area of dryland cotton is also grown in the area. Emerald is
the most northerly of the cotton growing areas of Australia, lying close to the Tropic o
Capricorn.

1.4



To assess the environmental issues associated with cotton production it is necessary
understand the processes involved. General methods adopte in t e in usry
outlined below.

Overview of Cotton Production

(i) Planting

The initial establishment of a cotton farm requires scrub CGarance an
engineering workstocreatethenecessaryiingationinfr'a-structurean .p
Theseworks are of a more orless penmanent nature and therea er on yrequjr. ^
amtenance. The cottonyearisshowiidiagrammaticallyinFigure Grim '
preparation cotton is planted in the Spring, usually in Septem er, an e
about 200 days later. Between planting and harvest the crop requires in
management, especially irrigation and control of weed and insect pests.

(ii) Irrigation

Soil moisture content and the water requirement of the crop are c OSey mom o
irrigation periods are timed accordingly. The flood irrigation metho^ is used, w ere y
water ismtroduced into the higher end of the field (usually by syphoning o^t of a header
canal) and allowed to run down between the rows of plants to t^e opposite en o t e
field where it is released into a tail. water canal. Irrigation water is drawn om rive ,
lessfr. equently, groundwatersourcesandasystemoflicencesan a ocai p
to control this use.

(in) Weed Control

Weed controlis carried outby arumure of mechanical cultivation, manu .g
C, chipping")''4'""" -' f , toI I broad. leafherbicideswhich could
otherwise be used to controltypicalweeds and because the nature of the crop in esi
impractical or difficult to get machinery onto the paddock througliout much o t e
growing season.

(iv) insect Control

insects are a major problem as cotton attracts a large number o species
otentially destroy the crop or seriously reduce the yield. Of these t e inOS s

the larvae of the two species of Henothis moth, H. @amig. era andH. pullctigera w 'c a c
the cotton boils. insect pest controlis largely effected through the aeria app ion i
insecticides although anti-insect strategies also involve the selection of Ie. ss sui;CGp i.
cotton varieties and, at least experimental use of biological contro , ina ing p '
and other non chemical alternatives.

1.5
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(v) Harv^st

Harvesting is carried outwhen the majority of bons on the plant have qpene , rev g
the white cotton fibres. Ironiediately prior to the harvest the crop is spray
defoliant which causes the plants to shed their leaves, there y re ucing
trash in the cotton sentto the gin. Harvesting is carried out y mac es
the rows of plants and pluck the boils from the bushes. e arvese
transferred into massive containers known as modules and an sequen y ran p
the gin for processing.

Overview of Cotton Processing

On arrival at the gincottonmodulesareusuallystoredina argeyar y
pro whichfeedsthemintotheginriingsystem. Theraw
cotton is initially dried and separated from sticks andothertras e ore g.
the gin stands. These essentially consist of a series of rapi y To a ing
the cotton fibres (lint)through fine ribs. The seeds are too large to pass through t e ri s
and are thus separated from the lint.

Afterseparation from the seeds, the lintiscombed andsmoot e e or gp
to a ress which packs it into 225 kg bales. These are stored prior to transpo
centralised warehouses and subsequent sale and exportation.

The seeds which, after ginning, are covered in short'linters' and descri e as ' '
seeds are also takento storage. These seeds maybeprocesse rt er o pr
oil and animal fodder or they may be used as animal fodder wit ou
A proportion of the seed crop, derived from certified sources, is proces
planting seed for the next years crop.

Processing of planting seed involves the removal of the linters y a cqm
physicaan' -- b d dstoredreadfordistributionfungicides and systemic insectic'
to growers.

2.13

(i) Growers and Processors

The majority of cotton farms in both New South Wales and Queens an ar
family concerns althoughthere are also a number of very arge corp ^ ,
notably AUScott Ltd. , Cony Farms, Darling River Cotton and mynam o

Structure of the Industry
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is generally grown asthe economic mainstay of the farm with other crops, such as wheat,
sunflowers, sorghum and legumes, grown primarily as rotation crops.

The average area of cotton grown by non. corporate growers in New South Wales is
around 500 hectares, whilst faiLuers growing cotton in the Queensland irrigation areas
such as Emerald tend to operate smaller areas than this. The largest corporate growers
may gi'ow in excess of 12,000 hectares of cotton armually. Cotton farming in Australia is
intensive and highly mechanised, at alllevels, with significant inputs of pesticides and

At presentthere are seven processing organisations which gin and subsequently market
all of the raw cotton produced in Australia (an eighth organisation, Northwest Ginning
is currently building a gin andwillshortlycome on-line). These corporations operate gins

chemical fertilisers.

in all of the major cotton growing areas:

Namoi Cotton Co. operative, NS\;V . Established in 1962 the Namoi Cotton Co-
operative is the largest processor in Australia and the largest grower controlled
processing and marketing cooperative in the world. Namoi Cotton Co. operative
operates gins in the Namoi, Gwydir and Macintyre Valleys. Custom Ginning is
also carried out for cotton sold through other merchants.

AUScott Ltd, NSW . AUScott Ltd are major corporate gi'owers who also operate
their own gins in the Macquarie, Namoi and Gaydir Valleys. in addition to
ginning cotton produced on its own farms AUScott also provides aginning and
marketing service for other growers.

Cony Fanns, NSW. Cony Farms, annouglirelati^61yrecently established (^979),
has expanded rapidly to become the largest single producer of cotton. The
company operates its own gin at its Conyn. origle property where it processes
cotton for itself and other growers.

T^vy, lain Cotton, NS\;V . Toynam Cotton is a corporate cotton grower in the
Macquarie Valley, which operates its own gin at Warren. The company gins
cotton produced on its own fam, s and that produced by other gi'owers.

Darling River Cotton, NS\;V . Darling River Cotton is also an integrated growing,
processing and marketing organisation. Based at BOUTke, the company gins its
own cotton and that produced by the small number of other growers in the
BOUTke area.

Dunavamt Enterprises Australia, NSW & Qld . Dunavant Enterprises Australia
is a subsidiary of Dunavant Enterprises Inc. of Memphis, Tennessee who are the
worlds largest cotton ginning company. Dunavant Enterprises Australia operate
two gins, in Moree and Emerald, and provide a processing and marketing service
for growers.

I ft,



Queensland Cotton Holdings Ltd, Qld . Queensland Cotton Corporation was
initially established in 1926asthe Queensland CottonMarketing oar to proc^ss
and market the Queensland crop. in 1990 the Board was deregulate a^ i, s
assets and liabilities transferred to the Queensland Cotton orpora ion w .i
100% owned by Queensland Cotton Holdings Ltd. Growers have Gen issue
shares in Queensland Cotton Holdings Ltd and are paid dividen s out o e

rotits earned by the Corporation. Queensland Cotton Corporation opera. tes gins
h Biloela, Emerald, CGcil Plains and St George and provi us a ginning
marketing service to growers.

Cotton gi'owers and processors are represented by t e usr
whichpromotestheindustryandrepresentsitsviewsan interes g p ,
overI Grit and industry and on bodies such asthe Nationa amier

ACFhas asmallfulltime staffand aboard comprising de egates om
processingOrg , ACF'fiancedb owersthroughalevyon
each bale of cotton produced.

(it) Cotton Consultants

The techntcalnatureofcottongrowingisrefiectedintheprominenc i ry
Tofessionalcropconsultants. Cropconsultantsprovidea vice ogro gr

problems, irrigation andpestcontrolandinsom6caseson nan .
in the control of insect pests is of particular importance as t ey are a;g y P '
formonitoringpestpressureincropsandtheyadvisefarmerson e init g p y
the selection of insecticides.

The cropconsultantsineachstatearerepresentedbytheirownproessio :
the Queensland Crop Management Consultants Association and the ew ou
Cotton Consultants Association.

(in) Aerial Operators

Virtually all of the insecticides applied to the Australian cotton crop, as we
the herbicides andallofthepre. harvest defoliants areappie om^ir p
contractorscarryoutthisserviceforgrowersusingpurpose ui gri p
aircraft.

For logistical reasons aerial operators store most of the pestici ^s. . .. pp'
aerialIy at their own bases. Some large growers have their own aci"
loading aircraftwithspraychemicalsandmaintaintheirownsores g
only store relatively smallamounts of those pesticideswhic t ey app y
the ground.

19



The majority of aerial operators are members of the Aerial Agricultural Association o
Australia (AAAA) whose aims are to improve standards within the industry. AAAA is
currently establishing an accreditation scheme as part of its Operation Spraysafe . This
scheme, which is voluntary, seeks to accredit operators and individual pilots who meet
a required standard. individual pilots are required to sit and pass an examination based
upon the ''OPeration Spray Safe" manual whilst operators must employ accredited pilots
and demonstrate satisfactory facilities and procedures for the safe handling and
application of agi'ochemicals. Accreditation is subject to regular review.

(it) Chemical Suppliers

The manufacturers, distributors and marketers of the majority of the agrochemicals used
by the cotton industry are represented by the Agricultural and Veterinary Chemicals
Association of Australia (AVCA). AVCA is establishing an accreditation scheme aimed
at maintaining or improving standards at storage and warehouse premises in both the
retail and manufacturing sectors of the industry.

(v) Seed Suppliers

Untilrecently the sole suppliers of cotton seed for planting was Cotton Seed Distributors
Ltd. CSD is a non-profit making company which has the joint functions of providing
planting seed to growers and developing new varieties with improved qualities. e
company has a factory at Wee Waa in New South Wales where seed is cleaned, treated
and packaged prior to distribution.

The development of new varieties is carried outin collaboration with the CSIR. 0. The
role of CSD is particularly in the organisation of smallscale and field trials and carrying
out seed bulking.

It has recently been agr. 66d that an independent commercial company
supplying its own varieties of cotton seed in competition with CSD.

(vi) Research

The rapid development and commercialsuccess of cotton growing in Australia has been
based upon a higlilevel of research. Two separate bodies are responsible for the
administration of research within the industry.

The Australian Cotton Growers Research Association (ACGRA) . This was
formerly the sole body administering cotton research and at that time it was also
responsible for raising finance from grower and goveLiuuent contributions. The
fund raising side of its activities has now passed to the Cotton Research and
Development Corporation and ACGRA's currentfunctionsinclude encouraging
research, identifying research needs and facilitating communication between
researchers and growers. ACGRA organises the biennial Australian Cotton
Conference.

could start
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The Cotton Research and Development Corporation (CRDC). This is a statutory
body responsible for financing research. Agrowerlevyis deducte om eac
of cotton processed and the funds raised are then matched by a ommonwe
government grant. Researchprojectsaregenerallyfunde in mewi y
research and development plan for the industry. A wide range o stu ies ar
funded including projects on plant breeding and physiology, soi scien , p
control, environmental problems, irrigation and economic issues.

Cotton related research is carried out by a large number of i eren iris i .i
includetheCS^^. 01NewSouthWalesDepartmentofAgriculture and is eries
research facility at Myall Vale, various DA&F and Queensland Department o rimary
industries field stations and numerous universities and co eges.

(vii) Regulatory and other Government Bodies

The cotton industry is regtilated by a variety of different goveLiuuent organs
these the most important ones are:

State FOULtiom Control Commssiom (SPCC). The SPCC operate in NSW and
are responsible for pollution control.

Department of Agricultore and Fisherles(DA&F)- The DA&F alsq operate. in
NSW and are responsibleforthe registration of pesticides, the regu a\ion9
spraying and agricultural research and extension.

Department of Water Resources (Dept WE<). The Dept WE^. are responsible for
administering water resources withinNSW, throughthe allocation of pumping an
abstraction licences.

The Department of Primary Industries(DPI). The DPIoperatein Qld andhave
a similar responsibility to the NSW Dept WR, they are also t e paren
organisation of the Water Resources Commission.

Water Resources Cornn, issio, , (WE^C) The WRC are responsible for
administering water resources within Queensland through the allocation o
pumping and abstraction licences.

WorkCover Authority WorkCover are responsible
occupational health and safety regulations within NSW.

Department of Health .In Queensland the Department of Health is responsi e
for implementing legislation relating to occupational health an sa ety.

in addition to their regulatory role goveiiLuient departments suc as
DA&Fhave extensionservices providing advice and information on agronomican
.

Issues.

for implementing
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(vin) Other Bodies

Other organisations closely involved with the cotton industry include the Raw Cotton
Marketing Advisory Committee (RCMAC) which coordinates domestic marketing of
cotton and provides a forum between cotton processors, marketers, spinners and the
goveiiLULent. The RCMAC maintains industry statistics.

The Australian Cotton Shippers Association represents the independent merchants who
provide growerswith alternative marketing optionsto the seven processing corporations.

Finally the industry interacts directly or indirectly with many other organisations and
individuals. These include machinery and other merchants, financial institutions,
environmental lobby groups and, not least of all, the general public.

2.2 PERC, !;1.11ONS ABOUTF'I'mE: EN\ZERON^IEN'I'M, PERFOR^NCE OF'Tnn
AllsTRALiAN conoN INDUSTRY

As outlined in the introduction, the Australian Cotton industry has been criticised by the
public, media and environmentalists, for its perceived environmental performance. The
industry itself refutes many of the environmental criticisms levelled at it. This section
summarises the general and specific concerns which have been expressed by these
various groups. The issues identified in this section have been included in the-items
addressed by the audit and are considered in relation to the main cotton production
processes to which they relate. These are dealt with, in greater detail, in the following
chapters.

Perceptions held by different parties, concenting the environmental issues facing the
cotton industry were identified from various sources including questionnaire responses,
interviews and a review of press cuttings and videos of newsitems. Itshould be stressed
that this reviewwas not designed as aformalstatisticalsurvey; questionnaire respondents
and interviewees were not a random cross. section of society but largely people and
organisations with a kilouniinterest or involvement in the cotton industry. Forthis
reason, this section merely records concerns that have been expressed and does not
attempt to assess how widely they are held.

From the interviews and questionnaires it was clear that perceptions of the impacts of
the cotton industry on the environment vary greatly, bothwithin and outside the industry.
Certain environmental issues are generally perceived to be much more importantthan
others. Typically these are the issues that are highlighted by the media.

The principal perceived environmental issues relating to the Australian cotton industry
are summarised below:
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Fish Kills

Majorfish kills have been reported in some cotton gi'owing areas an inOS . .
been attributed, by the press and local people, to the Teease o pesici es i
watercourses.

The issue of fish kills is one of the most (if not the most) highly publicize
environmental issue associated with the cotton industry. Almost a o e e evi
items tbat were reviewed were concerned with fish killissues. The news i Gins wer
short (less than five minutes in duration), concentrated on pesticide use and usua y
involved on-site interviews either with local people, gi'owers or goveiLtuien in p
Tile news items did not go into any great detail.

Questionnaire respondents tended to confirm the view that fish ki s are e ino
ublicized environmental issue relating to the cotton industry. terviews r

there is widespread concern over this issue, and that the cotton indu^try, gove^LULLen ,
en 'roninentalists and the general public are keen to firstly preventi app g
secondly to make the culprit pay. Both within the industry and outsi e i, s
cause yP dfjhltillshavebeenscientificallycoiifirmedto
be due to pesticide releases and some industry members e, ,presse
are other possible causes.

Use of Pesticides

Ltie cotton industry in Australia, asin many other parts oft e wor ,re ' ' y
the use of pesticides. There are many perceived environmenta issues re a. i g
of pesticides in the cottonindustry. Theseissuescanbroadlybe ivi e in o gi

esticide issues and health. related pesticide issues.

Variousecologicalproblemshavebeenassociatedwithpestici euse, incu i g ,
aerialspray drift, contamination of land andwater, impacts on ot er non- g p
(principalIy bird life), and long term cumulative effects of pesticides.
Health problems which have been alleged to be related to pestici e use inc^
increased risks of illnesses such as cancer, asthma, skin rashes, throat an eye coinp .
and miscarriages. Health threats to the community at large tend to e more wi ey

ublicised than occupational risks associated with pesticide use.

Ecological and health issues relating to pesticide are amongstt e inOS wi e y p . ' '
of anthe environmental issues facing the cotton industry. Some critics ave mai
that the problems are serious and unacceptable and have called or an i e
on aerial spraying or even on all pesticide use.

Spokesmen for the cotton industry expressed the view that there is consi era p
misunderstanding about the use of pesticides. in particular the industry 66 s
public is misinformed aboutthe quantities used and abouttheir s ort an g
affects on the environment and on health.
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111 addition to the actual use of pesticides, the disposal of the empty containers is an
issue in its own right. Most empty containers are disposed of by farmers or aerial
operators on their own properties. This has led to criticism of the methods used and
concern has been expressed that inappropriate disposal methods can allow pesticide
residues to escape into the environment and lead to pollution of soil and water courses.

Cotton farmersinterviewed generally expressed the view that they are responsible about
container disposal. However several feltthat disposing of containers themselves on their
own properties was notideal, but argued that they had no alternative disposal strategies
open to them as Local Authorities will often not acceptthese wastes.

Soil Degradation

There are many forms of soil degradation that can occur as a result of agi'icultural land
use. These include soil compaction and erosion. None of the recenttelevision news
items, that were reviewed, covered soil degradation as a cotton farming related
environmental issue, neither has it been dealt with in any detail by the 100al or national
press.

in contrast many of the interviewees and questionnaire respondents with a direct
involvement in the cotton industry considered soil compaction to be a genuine
environmental issue, although notthe main issue facing the industry. Soil compaction
is seen as an important issue, but one which is largely preventable and treatable.

Water Use

As a major water consumer the cotton industry has been criticised for diverting water
resources from other water users and from downstream wetlands. Media attention paid
towateruse hasbeenliinttedalthough someconcemhasbeenexpressed overtheimpact
of water abstraction on wetland habitats.

There is also significant concern, expressed by people within the industry as well as
government officials and non industry members as to the disposal of water after it has
been used for irrigation on some farms. Flood irrigation invariably Gritails a certain
amount of surplus water (tailwater) running out of the field at the bottom of the cotton
rows. This water is often conta, Tnnated by traces of pesticide remaining on the soil
surface and plant stems and, if allowed to return to natural water bodies, can cause
pollution problems including fish kills.

Release of contaminated tailwaterinto rivers and other natural water bodies is more or
less universally recognised as a serious potential problem but there is dispute over the
extentto which it actually occurs. Critics allege that tailwater release is widespread and
persistent winlstindustry spokesmen suggest that it is the exception rather than the rule.
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Habitat Loss

The clearance of native natural and semi-natural vegetation or
o erations can resultin the removal and loss of narural an semi. na ur
little attention appears to have been given to this issue ei er y
environmentalcampaigners. The issuewasnotdealtwi many^igiii y y
of the filmed documentaries, televised news items, or press cu ing

Cotton Processing

CottonpTOCessing(ginning andseedproces^ing 06SnOt'PP"' 9 Ij uec, ttonproCGSSingg""'g Ih Ithandsafetyjstheprjncjpaljssue
facing cotton processing plants but, whilstthis is recognise as an. a
relevantgoveiLuuent departments, it appearsnottobe seen as ani p
the factory gate.

PotentialhFi7firdstoworkerhealthandsafetyareconsidered. tomcu e .'g ,
affecting hearing, highdustlevelsaffectingrespiratory cion , y'
activity, the risk of accidents.

Seedprocessingentailstheuseofpesticidesandisthere oreass ..
issu surrounding pesticideuseoncottonfarms, nota y isPOSa p "
and waste pesticide.
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3.1 in'TRODl. IQTON

The cotton industry in Australia, as in most parts of the world, is heavily Tenant u n the
use of chemical pesticides. Pesticides are used to control both insect and weed ests;in
addition chemical defoliants are also applied to the cotton crop nor to harvest t
facilitate picking. Although, strictly speaking, defoliants are not pesticides, the are
considered in this chapter as they involve many of the same issues.

In the absence of control, cotton is a host to a wide array of insects and other
invertebrates which can seriously reduce yields or even destroy the CTo ; chemical
insecticides have become the main tools used to reduce or eliminate these otential
losses. Four species are of particular importance in Australia because of their
prevalence and their capacity to damage the crop. These are the two henothis species,
native budworm (Henothts punc!iger@) and cotton bonwotm (Heno!his grin^ger@), the
spider mites (Terra^?chus spp. ) and the cotton aphid 01phis 80s$}, pit). A further thirty
odd species are of lesser importance because of their more sporadic occurrence (see
Appendix 3).

The majority of the chemicals used on cotton are insecticides and of these the most
heavily used is the organo-chlorine endosulphan (commercial names: Thiodan'
Endosan', Vennoscaq). Endosulphan is used to control both Henothtsspecies as well as
a variety of other pests. Endosulphan is applied either as an emulsifiable concentrate
(EC) or as an ultra. low volume (ULV) formulation at a rate of 735g active ingredient
per hectare. DDT was formerly the most important pesticide used to controlHeliothts
but is no longer. used as the pest developed resistance to it and its continued use was
banned because of problems of persistence and bio. accumulation. After endosul han
the next most widely used insecticides are the synthetic pyretliroids, followed b the
organophosphates and carbamates. Piperonylbuto, dde (PBO)is used as a synergist with
pyrethroids to overcome pyrethroid resistance in Henothts grin;g'era. A list of the most
widely used insecticides is given in Appendix 4 and typical application rates are given in
Appendix 5.

Weed controlis also necessary for successful cotton production as weed ulations can
reduce yields through competition with the crop, reduce harvesting efficiency and act as
reservoirs for diseases (eg verticillium wilt) and insect pests. Pre-emergence herbicides
are the principal tools used to control weeds although inter. row cultivation and hand
weeding are also important after the emergence of the crop. Post emergence s ra in
is carried out but the susceptibility of the cotton crop to many herbicides limits its use.

The range of herbicides used on cotton is rather restricted. As noted above
emergence herbicides are the most important and four account for the bulk of current
usage. These are fluometron, diuron, prometryn and tnnuralin. Organic arsenicals,
MsMA and DSMA are used as post emergent herbicides but ina onI be used as
directed sprays (ie directed at the weed and away from the crop) because of their
phytoto, dcity to cotton and must not be used after the appearance of the first flowers
because arsenic residues are left in the seeds. Weed control on fallows and e d b d
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is sometimes achieved using glyphosphate (Roundup) or. paraquat prays
although cultural controlis also important. 2,4. D may sometimes e use
difficult weeds six weeks or more prior to planting cotton.

Defoliantsareappliedtothecropshortlybeforeharvestingan ,a .,
se is to cause the cotton bushes to shed their leaves. e PUTpqs

to facilitate harvesting and ginning o t e cot on y re u Ito facilitat' am ' A of differenttypesofproductareused, withd u with the cotton bons. A variety of different types of product. are use ,

partsO P 16rs. Ajistofdefoliantsusedoncottonjn
Australia is given in Appendix 6.

The use P' .' .d Allofthequestionnaireresponsesreceived
identified pesticide use asanissueinone respector. ^Do y "
industry believe that the overall quantities of pestici e us
furthermore that the pattern of use gives rise to a num er ...
health, wildlifeandthecontinuedproductivityoftheland. Thes^criticisms g y
refuted by the industry itself. Specific issues relating to pes ici e
each of the following sections.
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3.2 AprlJCATION OF PESTTCmES

Environmental issues relating to the application of pesticides are discussed below:

co Spray Drift

The aerial application of pesticides is a contentious issue and many questionnaires and
interviews referred to this aspect of pesticide use. The main concern is the potential for
the spray to drift off. target Spray drift is of concern because it can expose local
communities and non. target fauna and fauna to hazardous chemicals. Both the extent
to which'drift occurs and the hazards that this then imposes on community health,
Deiglibours crops and natural habitats and wildlife are disputed. A further problem
associated with drift is the unpleasant odour produced by certain'insecticides.

Environmental Issines Relating to the Application of Pesticides

(in Community Health

Opponents of the industry argue that spray driftis a chronic problem which will always
occur as long as aerial spraying occurs and that a number of serious health problems
occur as a result. The most serious health problem alleged is an increased risk of
developing Ieukaemia and other cancers in the cotton growing areas but it is also alleged
that allergies, asthma and other complaints are also caused or aggravated by pesticide
exposure occurring as a result of spray drift. On the other side people involved in the
industry refute the health risks and maintain that significant spray drift occurs very
infrequently because of the high standards of application.

(jin) Occupational Health

A second health issue associated with the application of pesticides concerns the
occupational health and safety of people working within the industry. The most direct
exposure to pesticides is likely to be experienced by the peopleworkingmost closely with
them. This includes mixers and fillers, markers and to a lesser extent pilots amongstthe
aerial operators employees. After a paddock hasbeen sprayed various fieldworkers are
also potentially at risk of exposure to pesticide including agononxists, insect monitors,
chippers and irrigation workers.

(it) Effects on Flora and Fauna

in addition to the possible health risks associated with the application of pesticides it is
also alleged that their use can lead to an impoverishment of the fauna and flora of the
area. Concern is particularly focused on rivers and lakes. There have been a number
of well publicised fish kills and there is controversy over the extent to which cotton
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ticidesorothercauseswereresponsibleforthese. It is eare y. pp. ..

of a uatic ecosystems and that pesticide residues, wi persi
possibly bio-accumu

(v) Quantity of Pesticides IISed

The uantityofpesticideusedisalsoanissue;OPPonen o ry
fj sed are excessive and that this exacerbates ot er prouantities used are excessive and that this exacer aes o pquantities Us' ,,- " I d. W'thintheindustrythereisalsopressureford furthermore "ldlls" the land. Within the industry t ere is a s p

reduced spraying because o e n

(vi) Insecticide Resistance

This is a low profile issue amongst the public' 'rtantissuefacingtheindustry. This is alowpro eissu g. ..

one affecting the viabinty of the industry. However, t e cassi p
'stance, wherever it has occurred around the wor , as

uantities of pesticide in the frantic attempt to ac 'ev
environmental implications. Furthermore many o t e p
affect other crops.

(vii) Pesticide Mixtures

Themixingoftwoormorepesticidesinthesprayer an P -- f
growersOn'PP I"ti emuittedbycompatibilitystatementsontheir

product ' " 3.2.2)andjndeedsomepTOdUCtsmaybGdGSigiiedtobeusedjn
this wa . However, the mixing of chemicals without proper gin
lead to uncontrolled chemical reactions with implications or
of theresultantmimure. This hasnotbeenhighlight6dbythiT P "' ,
affecting the cottonindustrybutwasneverthelessconsi ere o p
during the present study.

(vim) Noise

si 'ticantissuewithahighpublicprofile. Noiseis e gr

This is partly related to the practice of spraying at night.
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(i) Registration of Chem"cals

NIPesticidesinuse in Australia must firsthave received clearance from the government.
This clearance occurs attoo levels. hitially the manufacturer must satisfy the National
Health and Medical Research Council(NHMRC)that the productissafe to use. During
the development of the product extensive safety studies are carried out. These include
studies to determine the environmental fate of the product and its metabolites
(breakdown products) under likely patterns of use (for example do residues persist in the
soil or accumulate in the fatty tissues of animals?) and toxicological studies on a wide
range of tara to assess the risk of acute or chronic (including carcinogenicity and birth
defects) effects on species other than the target organism. The N1. I^^11RC reviews the
data from these studies before approving the use of the chemical.

The safety studies are conducted by the manufacturer and, in the case of imported
products, may not all be carried out within Australia. The reliability of the data is
controlled by the requirement that the studies are conducted in laboratories that comply
with internationally monitored standards of good laboratory practice.

After apesticide has been approved at the Commonwealth levelbythe NII^^inc it must
then be cleared for use by the State goveiiuuents for use within each State. In New
South Wales this clearance is given when the productis registered under the Pesticides
Act (1978) by the Pesticides Registrar within the Department of Agriculture and
Fisheries. 1/1 Queensland registration is given under the Agricultural Standards Act
(1952 . 1981) by the Registrar in the Depadment of Primary industties.

niboth States registration only permits use of the chemical in a prescribed manner. The
permitted uses and conditions of use are set out on the productlabelwhich hasthe force
of a legal document. The label defines which pest or pests and crops the product may
be used on, the rate at which itshould be applied (in Queensland it is permissible to use
a pesticide at less than the rate specified on the label) and any other conditions such as
withholding periods(ie the interval which must lapse afterspraying a productbefore that
product callbe eaten or marketed). It is an offence in both State:s to use a pesticide in
a manner contrary to the labelinstructions or to remove or deface the label on a
pesticide container.

(ii) Application of Pesticides

The application of registered pesticides, particularly from aircraft, is principalIy
controlled under the Pesticides (Amendment) Act (1985) in New South Wales and, in
Queensland, under the Agricultural Chemicals Distribution Control Act (1966 .1983).
These acts make provision for the licensing of pilots and operators, record keeping and
insurance and the investigation of off. target complaints. The Agricultural Chemicals
Distribution Control Act in Queensland also provides for the designation of "chemical
controlareas" where the use of certain pesticides(notably certain herbicides)is restricted
or banned because of the threat to neighbouring crops.

Legislation and Cointrols Relating to the Application of Pesticides
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A number of other acts are relevantto the application of pesticides and particularly to
pollution events. Of these the most important are the Clean Waters Act (1970) ^rid the
Clean Air Act (1961), adjntnistered by the State Pollution Control Commission in New
South Wal^s and the Clean Waters Act (1971 . 1981) and th^ Cl^an Air Reg"Iations
(1982), administered by the Water Quality Council and the Air Pollution Council
respectively in Queensland. Offenses under these acts can attract heavy fines; for
example breaches of the Clean Waters Actin New South Wales can be punished with
fines of up to $40,000 for a corporation and $20,000 for an individual.

Forthcoming legislation in Newsouth Wales(Environment Bill1991)will rationalise the
legal controls concenting pollution control with the creation of a new Environmenta
Protection Agency which will encompass many of the separate laws and government
bodies currently in place. It is anticipated that this agency will be better funded than the
bodies that it will bring together are at present.

(in) Occupational Health and Safety

The health and safety of employees working with pesticides is covered by the Workplace
Health and Safety Act (1937 - 84) in Queensland and the Occupational Health and
Safety Act (1983) in New South Wales, administered respectively by the Queensland
Department of Health and the New South Wales WorkCover Authority.

(iv) Voluntary Controls

in addition to legal controls on spraying the cotton industry also operates severa se
regulation schemes and codes of practice. The Aerial Agricultural Association o
Australia (^,, LA), the professional association for aerial crop sprayers is CUTT^nt!y
establishing a scheme called"Operation Spraysafe which aimsto raise standardswithin
the industry.

The cornerstone of Operation Spray Safe is the education and accreditation of pilots and
operators. Accreditation is voluntary and over and above the statutory licensing
required. Pilots are required to sit an examination based on the Operation pray a e
manual which covers all aspects of the safe application of agrochemicals from aircraft.
Accredited operators must employ only accredited pilots and must demonstrate that they
have suitable facilities and procedures for handling pesticides. Accreditation is subject
to annual review and in the future will involve regular site inspections by an officer of

The only fomialisedvoluntary controlaffectingpesticide use by growersisthe Pyrethroid
Strategy. This scheme wasintroduced as a response to concern that the major pests o
cotton might develop resistance to the available pesticides and in particularthe synthetic
pyrethroids. The strategy aims to controlthe way in which pesticides are use in or er
to minimise the chances of selecting for resistant strains of Henothis grin;ger@.
Compliance with the Pyrethroid Strategy is voluntary and depends upon peer pressure
amongst growers.
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3.23

The following sections summarise the evidence concerning the performance of the
Australian Cotton industry in relation to the application of pesticides:

Industry Pertonnance Relating to the Application of Pesticides

Spray Drift

Spray drift can occur in a number of different ways depending upon atmospheric
conditions and the product and formulation being used. Some drift or movement of the
spray off. target is probably inevitable but the likelihood of significant quantities of
pesticide travelling any distance away from the target is strongly influenced by the
conditions prevailing at the time of spraying.

As a result of a considerable body of research, within Australia and overseas, the
application conditions which minimise the extent of off-target drift are well kilown.
insecticides are typically applied as'ultra-low volume' formulations with small droplets.
For these a moderate wind strength is required (which should be blowing away from
dwellings or other features which might be adversely affected if exposed to spray drift).
Under these conditions air turbulence just above the crop canopy has the effect of
sweeping the spraydropletsinto the canopywhere they are intercepted. inversion layers,
light and variable breezes or conditions likely to produce thermal updraughts should be
absent as these can alllead to the spray cloud moving upwards through the air and
drifting in unpredictable directions.

Herbicides and defoliants are usually sprayed, .using'larger droplet sizes and for this
purpose slightly different conditions are required, notably lower wind speeds.

The AAAAOperationSpraySafepilottrainingcoversthefactors affecting the behaviour
of spray clouds produced by agricultural aircraft and how these should affect decisions
about when and how to spray. According to the AAAA training has been successfully
completed by 70% of the crop spraying pilots operating in the cotton growing areas and
efforts are being made to increase this proportion.

The general impression obtained was that the majority of aerial operators and their
pilots are aware of what constitute inappropriate conditionsforspraying and responsible
about not spraying when these prevail. However some interviewees felt that a small
percentage of operators were poor performers and that the faults of these included
occasionally spraying when conditions were marginal. One critic of the industry believed
that the majority of operators were unprofessionalwith very low standards and another
believed that spraying often occurred when conditions were unsuitable.

Spray drift into towns and other areas where its occurrence is undesirable has
undoubtedly occurred on occasion although there is little or no scientific data yet
available to indicate the frequency with which this occurs or the chemical concentrations
which are experienced. There have, however been complaints filed with various
regulatory authotities (Whyte and Conlon 1990) concerntng drift and, on occasion,
gardens and trees have been affected by defoliants (Stollznow Research 1990).
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Except in cases where herbicide or defolianthas cause visi e amag p
usually impossible to substantiate these complaints a er t e eyen ..
Department of Primary industries have appointed a spray monitor in
onitonrig the occurrence of pesticide drift at various stations. throughput e o1v^.
ublication of the results of this study will provide valuable in orma ion

A limited amount of data are available from the Einera
Enquiry, g .d'tedthatendosulphanwasdetectablewithjn
the town on most days aftersprayinghadoccurredbut at very ow ev ,g y

than. 0.1Fig/in '' ' fo. I Iru3(Doriald1987). Twootherpesticideswere
detected at very low levels and much less frequently than en OSup ;. y
(sprayed on cotton in conjunction with endosulphan) and malathion use in e
to control mosquitoes).

These data suggest that drift of minute traces of pesticide over signi. .
occurTgU y .. Th EmeraldEnui concludedthat 67, POSureat
the levels detected over the three month spraying period o t e year
unlik^Iy to produce any ad^erse health effects (Doriald, 1987).

db owersand others associated with themdustrythatmanyo p. y
It tsarguG .yg' d d'ft ridarenotacttiallycasesofpesticidedrjft.
So e organophosphate pesticides, such as profenofos, give o srongly g
ercaptansastheybreakdounia. fterapplication. Thesemercap ^n^ ry
can driftlongdistances. Sincetheyarereleasedaftert GPesici pp'
there is no way of controlling the direction of this drift. Althoug ey po
roble themselves, the smell of mercaptans is widely ut erroneo y. p

indicate exposuretopesticide. The smellisunpleasant, however, an p
nuisance problem in its ouninght.

Research has been conducted which has demonstrated that spray ri
effecti^61y trapped by negetation (Harden and Woods 1990). This lesearch shows a
ascreen of trees or other tallvegetation can greatly reducethe quantityo sp yp
in an air currentpassing through it. It is important howevert att e sore
porosity to aircurrentsotherwisetheentirespraycloudcan eswep ov p
screen. This workhasobviouspracticalimplicationsan t ese av p
Tactice in Emerald with the 'Tree line project.

Community Health Effects

The most significant evidence to date that pesticide use inig t e callsi g
roblemsin the cotton growing areas has been the Emerald eu aemiac

1980 and 1985 eight children who had lived for part of their ives in in
dia nosed as having 16ukaemia. Taking the all Queensland rate ast e 'norma r
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occurrence for childhood 16ukaemia, this rate of occurrence was approximately 13 times
what would be expected in a community of the size of Emerald and the probability of
so large a discrepancy between the observed and expected frequencies was calculate at
0.000004 (Doriald, 1987).

The proximity of the Emerald irrigation area to the town, its great expansionjustbefore
the first of the 8 16ukaemia cases was diagnosed and the high profile use of insectici es
on cotton were taken as circumstantial evidence that the cluster was possibly pesticide
linked. The cluster wassubsequentlywidely perceived, particularly by the public and the
media to have been caused by cotton spraying.

All Enquiry was conducted to investigate the scientific basis for these fears. (Don^Id
1987) but it was unable to find conclusive evidence for any causal factor including
pesticide use. This may have been because the very small numbers of people invo ve
made it impossible to detect any differences between 16ukaemia cases and control cases
by statistical analysis. The Enquiry did conclude that the currentlevel of contamination
(air and water) by agricultural chemicals was "unlikely to pose a significant Ihealthl risk
over a prolonged period'. However, it did recommend that pesticide containtnation
should be keptto a minimum and proposed a number of measures to achieve this.

Concern about links between cancer and pesticide usage has also been fuelled by the
occurrence of 4 cases of neuroblastoma in children in the cotton growing areas of New
South Wales(3 in Moree and one in Narrabri). As with the Emerald 16ukaemia cluster,
the link with pesticide usage is circumstantial and conclusive evidence that this cluster
is anything other than a statistical anomaly has not yet been produced. This form of
cancer is knownto sometimes occurin clusters(egwithinfamilies) but has notpreviously
been reported in association with pesticides. The cases are being investigated by the New
South Wales Department of Health.

Population monitoring in six cotton growing shires in New South Wales (Clarke 1990)
did not detect any increase in the rate of 16ukaemia compared with other parts of the
state and found the incidence of cancer to be generally low, in line with other rural
areas. The same study also found that rates of congenital abnormality were low in these
shires compared with other parts of the State and with Australia as a whole.

The extent to which pesticide related asthma, allergies and oth^r health disorders may
occur within cotton growing areas is difficult to assess objectiveIy because medical
records have not previously been maintained in a manner which facilitates investigation
of the issue. The Agricultural Health Unit at Moree is currently addressing this problem
(Clarke 1990).

Health officials interviewed indicated that there are not currently any strong grounds for
effect onbelieving that cotton industry pesticide use is having a significant adverse

coriumunity health (though more monitoring is required) but occupational health of

cotton industry workers may be at some risk.
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Occupational colthRisks

Occupational exposure to pesticides in the cotton industry is most likely to occur
primarily amongst workers applying the chemicals (especially mixer/fillers and in^r^ers
for aerial operations) andworkers employed in the cropfieldsthemselves after pesticides
have been applied (especially bug checkers and chippers). For workers involved in the
application of chemicals, avoidance of exposure is primarily achieva e t Toug e u^e
of appropriate clothing and safety equipment and the use of carefu met o s to avoi
s illage or splashing of chemicals. For field workers avoidance of exposure involvest e
use of appropriate clothing and the avoidance of fields during an or an appropria e
period after spraying operations.

Site visits to farms and to aerial operators bases indicated that the use o c ot 'rig an
safety equipment was not rigorous. Occupational 67, POSure to pesticides is genera y
dermal(ie across the skin rather than through ingestion or inhalation) and it has been
demonstrated that wearing long sleeved and trousered cotton overalls can great yre uce
exposure levels in workers using pesticides (Davies et a1. , 1982). Illspite of this, it was
observed that workersin the two areas of employment at risk tended to wears orts an
t. shirts. This is clearly related to the hot weather prevailing during the cotton spraying
season but it is notable that the study of Davies et a1. (1982) was conducted in Florida
in hot and humid conditions. Several workers participating in that study state t att ey
found the cotton overalls more comfortable than their own clothes.

Conversations with workers indicated that, although masks and other safety equipment
were provided, they were often not used because they were considere urico o a
in hotweather. Workerswere also seen using other potentially hamr ous c GiniCa. ssu
as anhydrous ammonia without adequate protective clothing and equipment.

Allgrowersinterviewed indicated that they keptworkers out offields aftersprayingun i
re-entry periods expired. The length of these re. entry periods varied between growers
(from ''as soon as the productis dry"to 72 hours) but was generally about 24 hqurs. R^.
entry periods seemed to be arbitrarily decided upon and apparently no gin anCG is
provided on product labels for most pesticides.

Blood testing services are provided for agricultural workers by the health services an
by the WorkCover Authority in New South Wales to test for cholinesterase inhibition,
a symptom of organophosphate and carbamate exposure. esting o
pesticides both for practical reasons (endosulphan has a short halflife in the blood and
so it is necessary to take and analyse samples very rapidly after exposure to e sure o
detecting it) and because these are the groups of pesticides which pose Ihe most
significantthreat. Organophosphate and carbamate pesticides inte ere wi nerv
function by suppressing the en^, me cholinesterase and depending on t e OSe an
exact chemical in question can produce a range of symptoms and in serious cases maio
illness or death.
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The tests are voluntary as compulsory blood testing is opposed in some quarters on civil
liberty grounds. IdealIy workers are tested at the start of the season to provide a
baseline level and then re. tested immediately after working with or near to pesticides.
Unfortunately rather few workers availthemselves of the service especially as it can
Gritailtravelling long distance to testing centres at busy times of year. Allinterview with
the New South Wales WorkCoverAuthority suggested that asfew as I% of workers are
tested.

Results of the testing indicate that between 5 and 10% of workers tested have been
exposed to pesticide (Clarke and Leatherman, 1989; personal communication from
goveiiLu, Grit interviewee). It was suggested, however, that the actual incidence may be
higher as the sample of workers tested might be biased towards the more concerned
workers who are likely to take precautions to prevent being contaminated. The
Agricultural Health Unit at Moree and the WorkCover Authority both indicated that
they had significant concerns over the occupational 67cposure of these types of workers
to agricultural pesticides.

coppers frequently complain of skin rashes but the opinion of medical personnel
interviewed wanthatthe symptoms displayed were generally more consistent with plant
induced rashes than with pesticide poisoning.

Anumber of peopleinterviewedmadethe pointthatoccupationalexposure to pesticides
would be increased by a generalswitch to ground rig spraying from aerial spraying, as
many more people would need to be employed to getthejob done anthe method is so
much slower. This would also mean that there would be greater pressure on growersto
spray when conditions were notideal, increasing the risks of community exposure and
other off. target drift problems. The number of people involved would also make it
difficult to regulate.

The interviewee from WorkCover Authority (New South Wales) stated that during the
periodwhentherewas compulsory urinetestingofworkers using chiordimeform, ground
rig operators were found to have a higher incidence of exposure than aerialspray crews
(including the ground staff).

Althouglicomparisons have not been made between ground rig and aerial operatorsfor
other chemicalsthisresultdemonstratesthatgroundsprayingisnottiecessarilyinherently
safer than aerial spraying.

Effects on Flora and Fauna

The most frequent complaint concerntng the effect of pesticides on fauna and flora is the
periodickilling offishwhich has occurred in several of the riversin cotton growing areas.
It appears that the usual route by which pesticide enters rivers is through the release of
contaminated irrigation water and that spray drift is relatively unimportant (possibly
partly because riverside trees are effective at screening outspray clouds). Forthisreason
this issue is dealt with primarily in the next section on water use. One fish kill, which
occurred in More6, wltilstthe auditteam were stillinAustralia, was alleged to have been
caused by over-spraying but at the time of writing this has not been confinned.
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Other evidence of direct impacts of pesticide spray on flora an auna is e r in y
limited. Many of the insects and plants present within the cotton crop i
obviously destroyed making these areas extremely poor habitats ut it is no c ear
significant adverse effects are caused in adjacent habitats. A variety o. wi i ^, was^,
in or near to cotton farms demonstrating that these areas are certai y no ea , as
claimed by some critics, but no comment can be made as to changes in t e iversity or
abundance of wildlife as data are not available.

The effects of endosulphan on a range of differenttaxa have been extensive y srii to in
Africa where it is used to control tsetse fly, an important vector of urnan an ives oc
diseases. These studies(reviewed in Whyte and Conlon 1990) demonstrate the extr^me
vulnerability offish to this pesticide but show mammals and birds to be to Grantto i ^
levels likely to be produced within the environment. inverte rates vary in
sensitivity and this does give rise to a degree of selectivity. One o t e a. v^n ge^ o
endosulphan for Australian cotton growers is that, at the rate at w 'c i i p^ ,
controlofthe pestis achieved but beneficial predatory insects survive an so t ere is Do
''naring" of secondary pests (N. ForTester pers. coinm. ).
Studies in Africa have revealed indirect effects of endosulphan in some cases, suc as e
depression of breeding success in little bee. eaters because of reduced prey avai a iity
(Douthwaite 1986) but in others found insectivorous p^s^6thIes to be ^natfecte
(Douthwaite 1980). Use of endosulphan and other insecticides on Australian cotton
could potentially have similar indirect effects on insectivorous bi;ds. (and. other
insectivores). However the relevance of the African studies to Australian is limite4 by
differences in the pesticide application techniques used in the two p aces. o ac
tsetse controlinAfrica, operators aim to causeveryfine droplets to ri over e r:: y
wide areas of country in order to kilock down flying insects.

By contrast the aim on Australian cotton is to control non. flying, larva irisec
spray is aimed at the crop only and every attemptis made to limit ri o1
tsetse control has much greater potential to affect local populations o irisec 'v ,
particularly aerial insectivores such as bee. eaters and swallows.

Althoughusedlessthanendosulphan, pyrethroids, organophosphat^sand carbamatesare
all used insignificant quantities (see Appendix 5) and could potentially affect non. t4rget
organisms directly. imparticularmanyofthe organophosphates are. moderately to 'giny
toxic to a wide range of tara including birds and mammals; parathion, or examp e, as
neon usscornt^d with bird kills in th^ Urnted States (Smith, 1987). It shou14 be stressed
however that toxicity alone does notimply that environmental problems wi occur; e
likelihood with which non-target organisms will experience concentrations a or
harmful levels is clearly of critical importance. At presentthere is no evi ence a e
use of any of these pesticide groups has caused any environments pro Gins in co
growingare'' " --' I d' "I'terallthousandsofdeadanddying
birds" but no evidence was found to corroborate this claim.
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Whyte and Conlon (1990) did not consider that significant environmental damage was
caused by the use of herbicides or defoliants on cotton although they stressed that very
little research has been conducted into this issue. Complaints about damage to gardens
by defoliants or herbicides (Stollzriow Research 1990) suggest that on occasion some
damage to natural plant communities may occur. However, the lack of reports of any
such eventssuggests that ifthey do occur they are unlikely to be extensive or permanent
in effect. No evidence of chemically stressed vegetation in natural habitats nearby to
cotton fields was observed during any of the site visits.

A major concern with any pesticide is whether or not residues persist and whether bio.
accumulation occurs. Bio. accumulation refersto the inability of organismstometabolise
or expel chemical residues from their body tissues so that repeated ingestion results in
an increase in the levels present in the body tissues. Consequently, the concentrations
of pesticide can rapidly increase along a food chain and even when general
environmental concentrations of a chemical are low, high concentrations may be found
in the body tissues of top predators. This can have severely disruptive consequences for
populations of predators througliimpacts on breeding success and survival rates. The
pre. marketing safety testing of modem pesticides basincluded assessment of whether or
notthese phenomena are likely to occursince problemswith DDTin the 1960's and 70's
and most countries will not register new products which show any tendency to bio.
accumulate.

Studies carried out in Africa (Matthiessen at a1. 1982) have sampled predators such as
crocodiles, fish eagles, cormorants and insectivorous birds in areas where endosulphan
hadbeen sprayed up to 12monthspreviouslyandfound no evidence of endosulphan bio.
acc"inulation. in Australia, Llewellyn at a1. (1987) sampled mammals, birds, reptiles and
amphibians in the Namoi and Gwydir valleys nine months after the last endosulphan
sprays and found no traces of endosulphan residues;this also suggests that endosulph^I
is non. persistent and that bio. accumulation does not occur.

Nowak (1990) sampled catfish Tand@,,"s tand@, I"s in the Gaydir River in two summer
(spraying) seasons and one winter season and detected endosulphan residues in each
season, demonstrating that residues can persist for several months at leastin an aquatic
environment. She suggested that the residues presentin the winter fish may have been
the result of endosulphan persisting in sediment layers and then'being released to the
water column after flooding or similar agitation.

Nowak (1990) found that the concentration of pesticide residues in the fish sampled in
the second summer was significantly higher than in the firstsummer and that there was
no statisticalIy significant difference between the levels detected in the first summer and
the winter. She tentatively suggested that this mightindicate an increase in endosulphan
residues from year to year. Alternative explanations are probably more plausible,
however, including that offered by Nowak herself that the fish sampled in the second
summer were fatter and that endosulphan residues were significantly correlated with fat
levels. These data do not suggest that bio. accumulation of endosulphan is occurring.
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Quantities of Pesticide Used

Claims that the quantities of pesticide used are excessive need to be assessed in the light
of evidence that they are causing adverse environmental impacts. Evidence or a verse
effects on community and occupational health and on flora and fauna is discussed above.
It is also claimed by some critics of the industry that the heary pesticide load is killing
the soil. No direct evidence for this claim was obtained, however. Cotton yields have
been recorded over the years that cotton has been an established industry and the
records indicate a general improvement in yield over this period, a fact which is not
consistent with the "killing the land' hypothesis. It is conceivable that, at some point in
the future, yields could begin to fall but there is no evidence of this at present.

Many critics of pesticide use on cotton advocate integrated pest management (11M) as
an alternative to dependence on chemicals or at least as a means of re ucing t e
quantities used. ERM can include the use of pesticides butts essentially the integration
of a variety of control methods. A key feature of IPM is the idea that the grower does
not need to apply artificial control methods assoon as (or even before)the pest. species
is detected in the cropbut onlywhen pest populations passtlireshold levels atwhic crop
losses exceed the costs of control. Predators occurring naturally within the crop are rst
'ven the chance to controlthe pest. in addition to chemical controls alternative

methods such as biological control and cultivation techniques are also used to prevent
pests passing threshold levels.

The Australian cotton industry has in fact used a system of lipM since the late I s.
The SERATAC system was developed by th<; CSn^. O and the New South Wales
Department of Agriculture as a computer based pest managementsystem. 'ssystem
was designed to take advantage of natural pest mortality, used "soft' pesticides lie those
that killthe target pest and a minimum of other species) as much as possible and
depended upon regular and close monitoring of the crop and its pests. SERA was
marketed to growers by a company specially set up for the purpose. The scheme was
widely taken up by growers but eventually failed as a commercial venture.

Although SERATAC Ltd was not a commercialsuccess, many of the pest management
principles it enshrined continue to be used. All of the growers and consultants
interviewed confirmed that their pest control was based upon monitoring of insect
populations and spraying when thresholds are passed, as opposed to prop yactic
spraying. However some interviewees believed that there is now a tendency for a sin
number of growersto spray by rote.

Some intervieweessuggested that some of the assumptions of the SERATAC modelha
been incorrect and that this limited its usefulness and possibly increased the number of
sprays applied to a crop by extending t!16 length of time it was standing in the field and
therefore vulnerable to attack from insects. The issue of the role of earnness as a
means of coping with pest pressures is currently the subject of considerable debate within
the industry. This method involves producing a crop which is ready for harvest early,
thereby reducing exposure to insect attack (particularly during the inid to late season
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peak in Henothts grinjgero numbers); the means of achieving earin6SS to I g
cultural methods and the use offast maturing varieties orthroug .p p y
of insecticides topreventanydamagetotheearliestforme o s j
debate.

Allupdated system the "ENTOMOLOGIC' progran! has been. propose . is is
upgi' TAC.

The use of alternatives to chemical pesticides as parr o an overa pe
is alsopractisedintheAustraliancottonindustry. Sonnetec 'ques y
astheplanthigofOki'aleafedcottonvarieties. Suchvarietiesar ..
d to Henothts, and allowbetter penetration of sprays into t e c?.^ py y gi'
better control and allowing the quantity and frequency of pestici e sp yi g
reduced. Other techntques are less widely applied. These inc u e. .
th!, fulgenstS, 777'chogr"mina wasps (a group of wasp^ Which Par. i"' ' .. , ,'destroythe eggs of moths) andmating disruption techniques(reducingt e a iity:
mothsto locate unmated females by swamping the ferna es p Groin
quantities of synthetic pheromone).
Researchers interviewed argued that field trials of these met o s a
whilst they can contribute to a reduction in pest numbers none is
to achieve pestcontrol. Mating disruption, forexample, tsun Grini y gr
mobility of Henothis;disruption may occurlocallybutalrea y. roll. ae e y'
other areas and lay their eggs unhindered. The most promising o e
perapS , 'd 'th dosulhan, allowing ahalvingoftherateat
which the chemical is applied.

Despite theninitations of alternative controlmethodsitwas ei y. y
peopeillGrv' h enroldesirabilityofreducingtheamountof
che 'cal used and the desirability of having a multi. armed strategy or gi g
pesticide resistance. For gi'owers, the possibility of reducing expen i ure o p
is also important. Research into these and other alternative pes con
ongoing and results are presented at the biennial Cotton rowers

Insecticide Resistance

Resistance of pests to insecticides has been a recurring p Gnomenon '
and there are a number of well documented cases in different parts o
cotton production has collapsed or been severely reduce or t is re,
this has occurred include the Canete Valley in Peru in the 1950 s, t e r
xi Western Australia in the 1970's, the Rio Grande in Texas, Nicaragua an i
Resistance of Heriothis@nutgera to pyrethroid insecticides was note in ew
and Queensland in the early 1980's and, concerned at the potential OSs o ^
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group of insecticides, the New South Wales Department of Agriculture and Fisheries
introduced a resistance management strategy (the "Pyrethroid Strategy". see Appendix
7). This strategy which also aims to control resistance to other pesticides has been
pursued since the 1983 . 84 season.

The scheme depends upon a high level of compliance amongst growers as Henothts
moths are very mobile and if resistance develops on one farm can rapidly spread to
others through out. migration, thereby undeiuLining the strategy. 1/1 spite of this,
compliance with the strategy is entirely voluntary and depends upon peer pressure and
growers recognising their own long term interests. interviews with gi'owers, consultants,
extension workers and researchers indicated that the scheme has been highly successful
from this point of view and compliance with the time 'windows' for the use of different
classes of insecticide is virtually total.

Since the strategy was first implemented researchers at the New South Wales
Department of Agi'iculture andFisheriesResearchStationatMyallValehavemonitored
Henothisresistance to pyrethroidsin the principal cotton growing areas(ForTester 1990).
The results of this monitoring in two areas are shown in Figure 5. These eraphsindicate
that in each year the percentage of pyrethroid resistant individuals in the population
increases during stage two (the in, Tetlrroid stage) of the season but the use of non
in, Tetliroid pesticides in stage three reduces this percentage so that low levels of
resistance are experienced again by the beginntng of the following season.

However the graphs also reveal that the percentage of resistant individuals at the end
of stage two has increased steadily over the years and peak resistance levels above 70%
are now being experienced. As a corollary to this, there has been a eradualincrease in
the levels of resistance 67, penenced at the beginning of each season and avery rapid rise
in mrrethroid resistance is now experienced each season during the second stage of the
season when pyrethroids are actually in use.

These data demonstrate that the strategyhasbeensuccessfulinpostponingresistancebut
has not eliminated the problem. The use of Piperonyl Butoxide (PBO) as a synergist
with pyretliroids has successfully overcome the high levels of resistance recently
67^pertenced in the late stages of the stage two window as shown in Figure 6. Whilst
PBO enables resistance to be suppressed effectiveIy at the moment there are fears that
Henothis grin;g'erg could eventually develop resistance to the PBO. pyrethroid mixture.
Forthisreason the Pyrethroid Strategy allowsthe use ofPBO only once a season on the
second spray in the pyrethroid window.

Endosulphan resistance has also been monitored butthere does not appear to be any
across year trend towards increased resistance (Figiire 7).
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Figure 5 (a). Annual alld within season variation in tlie levels of pyrethroid resist^rice in fiel popu ^ ions
of Henoi/lis cliffiiger(I ill tlie Nanioi/Gaydir area. Succesive stages of the Pyretltroid trategy are in
within each year.

Reprod^CGd from Forroster (1990).
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Figure 5 (b). Annual and within season variation in the levels of pyrethroid resistance in field populations
of Henot/lis grin;gel'a in the Emerald area. Successive stages of the Pyrethroid Strategy are indicated within
each year.

Reproduced from ForTester (1990).
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Pesticide

interviews with aerial operators revealed that the mixing of different chemicals for
application during the same flightis common practice. Many of these mixtures are not
explicitly listed on compatibility data on product labels but the view offered was that
operators know by experience what works. When mixtures that have not been tried
before are used a 'jug' test is used to verify their compatibility. This consists of mixing
small quantities of the two chemicals in a flask, agitating and waiting to see if any
obvious problems such as precipitation occur.

This test will verify the physical compatibility of the products but cannot guarantee that
chemical reactions which might affect the safety of the product have not occurred.
Nevertheless the practice is endorsed by AVCA whose gtiidelines (Hock at aL 1990)
recommend trial mixing in this way;in addition to the formation of precipitates orscums
this ginde also recommendsthatthe operatorshould look outforthe production of heat
whichwould be an indication of chemical reaction. However itshould be noted that not

exothermic and failure to detect heat cannot be interpreted asall reactions are
confirmation that undesirable chemical reactions have not occurred.

res

Noise

Noise caused by crop spraying aircraft was formerly the cause of a large number of
complaints particularly around toamssuch as Moree. This appearsto be less of an issue
at present (Stoll^low Research 1990). This is due to a number of factors. Aerial
operators are switching from piston engined aircraft to turbine engines which are much
quieter, fiiglit routes into and out of airfields have been adopted which avoid overflying
residential areas and aerial operators observe voluntary curfews during nightflyjng (eg
not after 10.30 at night or before 7.30 in the monxing and not on Sundaysif possible)to
avoid the most anti. social times.

Without these measures noise can be a serious nuisance and a legitimate source of
complaint. Uricomfortably high noise levels caused by piston engined spray planes flying
nearby were experienced by the audit team during the course of the sttidy.

No convincing evidence was produced to support claims that aerial pesticide application
causes unacceptable levels of environmental damage and should therefore be outlawed.
The environmental benefits of barniing aerialsprayingwouldbe smalland possibly offset
by problems associated with alternative methods. Nevertheless every effort should be
made to reduce the risks associated with spraying, including reduction of the quantities
of pesticide applied wherever possible (eg through cultivation practices which discourage
build up of pest populations and research into alternative methods).

Conclusions and Recommendations Relating to the Application of
Pesticides.
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Spray Drift

The control of spray drift through the correct setting. up of aircraft and tip'piication
systems and avoiding unsuitable conditions is well understood and the majority of
operators are responsible about following these rules. However, a small minority of',.
operatorsseem to be lessresponsible than the rest(althouglitheir performance probably
fallsshort more in the area of storage and disposal rather than application of pesticides).
These less responsible operators are more likely to cause drift problems.

Although off. target drift does occur, the available evidence suggests that it is probably
rare for towns orvillagesto be exposed to more than trace levels of pesticide. However
there is a paucity of data on this issue and the appointment of the spray monitor in
Emerald is therefore to be welcomed. The publication of the results of the spraymonitor
will provide valuable new information.

Although blanket monitoring of the entire cotton gi. owing areawould notbeworthwhile,
the introduction of similarschemesinone ortwo otherstrategic locations(egMoree and
Wee Waa) would be valuable. In addition to providing information to help deteiutine
the risks associated with pesticide use, monitoring helps to maintain good application
standards by operators. Such a monitoring scheme could be expanded to other areas if
the results suggested that drift of agrochemicals into towns was a more frequent
occurrence than currently believed.

Many of the complaints that are made about spray drift entering towns are triggered by
the drift of strong smelling mercaptans released by decomposing organophosphate
pesticides and'do not actually involve the drift of pesticide into the tomi. Whilstitis fair
for the industry to defend itself by saying that such odour drift is distinct from pesticide
drift and that there is no health hazard, the smellis highly unpleasant and there is no
reason why it should be considered acceptsble.

Columnmity Health

The potential health threat posed to communities in the cotton growing areas by
exposure to spray drift is probably the single greatest fear of cotton industry critics.
However, we believe that the limited available evidence does riotsuggestthat pesticide
usage is causing increased cancer levels or other serious health problems in the general
public. Neverthelessfurther data are required for a fullunderstandingofthe health risks
associated with low level exposure to pesticides. As data are collected this issue should
be continually re. assessed. Exposure to pesticide is never desirable and so it is obviously
prudent that measures to prevent or limit the movement of spray drift into populated
areas should continue to be implemented.

In addition to any adverse effects, it is probable that cotton growing has had some
positive effects on community health through the increased affluence it has brought to
these areas. This should also be taken into consideration when assessing the impact of
the industry on community health.
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Occupational Health and Safety

Occupational exposure to pesticide is an issue of greater concern than community .e
effects. It has been shown that the risks of exposure are higher for those worki. rig. in t e
industry than for those living nearby. Blood testing has demonstrate t a a signi
proportion -- f 'tosafe euim6ntandclothing. We
believe that the use of suitable clothing, in particular, is an area w ere signi can
improvements in performance must be made.

Whilstgrowers appearto be generally good aboutkeepingfiel wor ers away
during and immediately aftersprayingoperations, decisions aboutt ^ engt o r. - ry
eriodsseem to be made more orless arbitrarily by each grower. ui anCG on

from the pesticide manufacturers is inadequate.

The frequency of occupational exposure to pesticides is i e y to e gre y '
aerial application is ever abandoned in favour ofgi'ound rigs because o e ry
larger number of people that would be involved. This is an importantreason y
on aerialspraying would not be desirable.

Effects on Fauna and Flora

With the notable exception of fish kills in rivers we do not believe t att ere is evi
that pesticide use or the methods of application are generally having signi can
On non. target wildlife outside the actual cropped areas. The effects o c eating an
cotton (or other agricultural purposes) is in our view of in^ch. greater significance or
local wildlife populations than pesticide use; this is dealt with in apter

Fish kills do occur as a result of pesticide use butthe general view is t a ey
normally caused by mis-application but rather through the release of containina e
jin ation water and so they are discussed in Chapter 5.

Bio. accumulation was aseriousproblemwiththepesticidesinuse int e s u
is a significant body of evidence that this is not the case with those in presen use.
available evidence suggests that this is no longer a serious issue wit respec
cotton industry in Australia.

of Pesticides UsedQu, ntity

Current evidence does not support the view that excessive pesticide use is in 'rig.
land barren, as yields have shown no sign of tailing away. ere was very
indication that significantnumbers of growers use quantities of pestici e a aregr y
in excess of the levels required to achieve adequate pest control. interviews revea e.
that many growers are keen to miniintse theirreliance on pestici es an ry o
use. Most growersfollow the basic premises of the SERATAC integrate managem
system to at least some extent.

50



Nevertheless, any moves to reduce the quantities of pesticide used would be welcome.
This would reduce occupational exposure topesticidesandminintise other environmental
risks associated with their use.

The industry, through a commitment to research funding, is developing alternative
methods of pest control. Although these are unlikely to be able replace chemical
methods entirely, their further development is welcome, particularly because of the role
they can play in helping to minintise problems with insecticide resistance.

Insecticide Resistance

The industry has demonstrated remarkable cohesiveness in its compliance with the
voluntary Pyretliroid Strategy for resistance management. This has delayed resistance
problems considerably but has not entirely overcome the problem. The delay has
allowed researcherstime to addressthe problems of resistance, however and the strategy
has proved to be flexible in allowing modifications to be introduced. Continued
achievement of resistancemanagementwilldependuponstrictobservanceofthestrategy
and a continued research effort to keep one step ahead of the pest.

Pesticide M^Lures

Uncontrolled mixing of pesticides, where this is not indicated on the product labels, is
an undesirable practice since the properties of the constituents of the mixture could be
radically changed by chemical reaction. Mixed products could have synergistic or
antagonistic effects which could greatly modify their impacts on the environment from
those identified by pre. registration safety testing.

It is recognised that mixing can greatly benefit growers and operators by reducing costs
and time spent spraying. It is also the case that productlabels could not realistically list
all possible permutations. A practical solution may be for the chemical companies to
poll consultants and growers to identify the most frequently required mixtures so that
these can then be tested under scientifically controlled conditions to verify their
compatibility.

Noise

Although noise from agricultural aircraft can be a significant environmental problem by
causing disturbance to local communities, there is evidence that the industry hasresolved
some of the problems by avoiding flying oversensitive areas and at unsocialtimes. The
introduction of turbo-prop aircraft has also reduced problems and it is desirable that
eventually they should replace all piston engined aircraft.
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The following recommendations are made concerning t e app '

o P tit'tonne. Thiscouldbe primarilyachievedby
industry (ACF, AAP^A and AVCA) eoncation programmes and p^er pressu
AAt^..,, L should continue to exert pressure on all operators o Imp
and to join the Association and become accredited.

The ACFshould encouragegrowerstouseAAAAaccreditedaeria op^ra orsa
should exertpressureonallgrowerstopursueresponsi GPraci p
to pesticide use.

Better resourcing and consequently tighter control ^y regiilatory bo ies wi a
help to improve performance with respect to pestici e use.
More monitoring of spraydriftinpopulated areasisrequire . e ppo'
of the spray monitor at Emerald is a useful example. t is no
necessary to appoint similar monitors in all areas uti wou
tomJplementairmonitoringinasmallnumberofot er eysi g ,
Moree). Methodsusedshouldbecomparablewiththoseofthe mera y
to facilitate analysis.

Tank mixing of several chemicals to be simultaneous y app to
carried outwithoutfirm guidance on the compatibility o t e pro uc
Chemical manufacturersshouldfindoutwhichmixruresareco y
ensure that they are safe.

Che icalhandlersshouldbeprovidedwith and required to useproperp
equipment including full overalls . cotton would be suita e.
Fieldworkerssuch as bug checkers and chippersshou sowear pp p
clothing, including long trousers and shirt sleeves.

Employersshouldprovidelaundryfacilitiesattheplaceo wor g
of pesticide contaminated work clothes.

Aerialspraying should remain as the current es me o.
advantages over boom spraying. These include: a requiremen
operators andthusless occupational exposure topestici es, easier
soil compaction.

Newfarmsshouldbedesignedwithaerialsprayinginrntn so a p p
drift problems are avoided.

Rural communities surrounded by cotton farms shou pan
biological buffers. Species should be chosen to maximise e ec iv
to spray drift.

o

.

o

o

.

o

o
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. Trees should be planted as biological buffers around the boundaries of cotton
farms and around homesteads and employees living areas.

Pesticides likely to produce strong, drifting odours should be avoided in areas
where their use could lead to public nuisance.

Planning authorities should exert controlsto ensure that new housing is riotsite
too close to existing cotton farms and new cotton farms not close to existing
houses. This will help to miniinise community exposure to spray drift.

Doctors/health workersshould be encouraged to maintain statistics on incidence
of cancers, asthma, allergies to allow investigation of possible links between
spraying and these illnesses. A coordinated approach will be require to ensure
data are collected in a fonn which will facilitate analysis and comparison.

016micalcompaniesshouldprovideinformationontheminimumre. entry perto
which should be observed after crops are sprayed for all products. tate
Registrars of Chemicals could issue criteria.

Research into integrated pest management techniques should be continue an
encouraged. This call help to avoid problems of pesticide resistance an
contribute to a reduction in the quantities of pesticide used.

Continued observance of the Pyrethroid Strategy is essential in order to continjie
to avoid pesticide resistance undermining current ability to control pests with
available products.

CIS f esticide resistance should be maintained andResearch into all aspects of pesticide resistance should be maintaine an
encouraged.

o

.

o

o

o

o

o

o Aerial operatorsshouldbe encouraged to purchase turbine engined aircra w en
current piston. engined aircraft are due for replacement. in areas where noise
complaints are frequent the immediate replacement of piston. engine aircr
should be considered.

,
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STORAGEOFPESTICIDES

This section of the studycoversthestorageofpesticies y ,
and aerial operators. Storage of chemicals by re-se er,
distribution warehouses is animportantareaofconcem u w y
present study.

33

33.1.

The storage of pesticides prior to application is pro a y
of their use by the Australian cotton industry; whilst every quesio ,fr.
identified application and container disposal as areas. o
Greenpeace)referred to storage. The reason^forthis difference may i p y
fact that pesticide storage is the least conspicuous p
operationan P y all ledincontainers. Neverthelessitisgeneraily
the case that environmental damage can resut unng
particularly when accidents occur.

FOOTStorageprocedurescanpotentiallygiverisetO^xp ..
,, llution. ofgTO" '' , , (, children) and be subjectto misuse unless subjectto
adequate secority measures.

Environmental Issues Relating to the Storage of Pestici es

Storage of PesticidesLegislatiom and Controls Relating to the

tora e of esticides is covered by essentially the same legis a ion asFarmstorageofpGSjiCi^""""' ' , ,,, wal, , pesticides Act(1978) andtheIication. The principle Acts are the New South Wales Pesticides ora Iication. The principleActs are the Newsouth aes esii

re 'stration of agr'ochemicals, which in turn prescribes con iio
their storage.

The Dangerous ''' ' "" R- kcj ,, 6(poisons) and, for comumprod"cts, otherof esticides asthese come under Risk Class 6 (Poisons) and, for CGItain pro uc , oof pesticides asthese come under Risk Class 6 (Poisons) and, for CGItain pro uc ,

regiilatiOnSP' ' b ddtraeareasforquantitiesexceeding
1000 litres of liquid chemical, separation distances to e o SGIv
foodstuffs for human or animal consumption, fire pro^C io^
storage area with the appropriate hazard wanting signs. inn
by Queensland law under various Acts.

33.2
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As part of their accreditation scheme for re-sellers, the Agricultural an eterinary
Chemicals Association of Australia (AVCA - the trade association for Australian
agricultural and veterinary chemical manufacturers) have produced 46tajled guidelines
for aliaspects of the use of agrochemicalsincluding storage. These gui e mes ave een
made available in very similar form to gi. owers as the Farm Chemicals anua .

Safe scheme includesAccreditation of aerial operators under the Operation Spray
assessment of the operators facilities for storage of pesticides.

33.3

Little information was received from interviews, questionnaires or in t e onn o
published material on the performance of the industry with respect to storage o
pesticides. The visits made to a number of aerial operators and growers premises
therefore provide the basis for the conclusions drawn in this section of the report. t
should be emphasised that only a smallsample of sites could be visited during t e time
available for the audit and that each visit was limited to a few hours'

Pertonna, Ice of the Australian Cotton Industry jin Relation to the Storage
of Pesticides

Quantities Stored

The majority of growers store only relatively small quantities of pesticides on their own
premises. This is because most pesticides are applied aerialIy by contractors w o's ore
the chemicals on their own premises and because the chemicals have limite s e ives.
Growers tend to store small quantities of the chemicals (chiefly herbicides) they. apply
themselves with gi'ound rigs. The large corporate growers are an exception to t 's e
and tend to have purpose built pesticide storage facilities more coinparable to t OSe o
the aerial operators.

All aerial operators service a number offarms and some of the largest operators cover
huge areas of cotton each season. Consequently they are obliged to store large
q'uantities of chemical often exceeding tens of thousands of litres. The majority of the
chemicals stored are contained in 44 gallon metal drums but the most heavily use
chemicals, notably endosulphan are sometimes stored in large, dedicate u storage
tanks. A small quantity of pesticide is also stored in re. useable mini. bulkl containers.

Compound Security

The large pesticide storage compounds associated with the aerial operators an arge
corporate gi'owers visited were generally surrounded by adequate encing an a
lockable gates. However, storage security on small farms is often unsatisfactory. 1/1 a
number of instances pesticides were observed stored in a smallshed without a oc an
at one farm drums were observed stored outdoorswith no protection from the elements
and with no security although children were living nearby.
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Storage Co ditions

At anthe large pesticide storage compounds visited the main s orag
'th a concrete base in accordance with the codes of good practice. ow
number of cases the concrete pad showed signs of chemicalstains an w
be cracked giving rise to a potential, if small, risk for pestici es to eac
soil beneath and eventually into ground water. 111 one case pes ici e
obse ed stored outside the concreted area and outside the fence .security .,
was associated with the mainstorage areabeing over- e a e
some drums stacked three high.

All of the bulk storage tanks observed during the audit were surroun e y '
bunds. Bundingoftheoverallstorageareawasalsoo serve . po
ascertain the volume of the bunded areas in relation to t e vo ume o
although in some cases it appeared insufficient. ACcor4ing to the N angerou
GoodsRegulationsbundingshouldhavethecapacitytowith 0 o0 e ..
the liquidsstored on the compound and in the case ofbu storage an "
bunchiig to hold 100% of the tank contents.

The overallimpressionofthelargestorageareasforcottonpesici es :
were reasonably tidy and others looked as ithousekeeping cou e p
several storage sites, including some of the best operators, t e concr
from chemicalspillage on it. One site had smallbushes growing a origsi ew
signsofseverechemicalstress. Thesewereindicationso poorpesici g
suggest that practices could givensetooccupational eat anar p

" 11f svisitedalsofallshortofidealstandards. OneStorage conditions at some smallfarms visited also fallshort o i ea s an
farm storage comprised a smallshed containing a variety o i eren pr
insecticides (protonofos) in proximity with herbicides (recoinme^ded. practice is to 66p
herbicides separate from other pesticides to avoid cross contap:jination). A num er o
containers were part empty and some of the cardboard containers were amp
labels illegible. A drum of Stomp' (Pendimethalin) had crystals of the pro uct
encrusting the spout on the top of the drum.

Safety

The large pesticide storage compounds visited all had prominent anar ou
signsdisplayedonthefencesandgates. Thesecompounsaso g
shower and eyewash facilities. However, they were not always prominen y pm
in cluttered compounds could be awkward to reach in an emergency si ua ion.

As discussed in section 3.2 (Application) the use of appropriate protective equipment
and clothing by workers witnessed handling chemicals was poor.
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33.4

The impression gained through the sitevisitswasthat although Operation Spraysafe and
other industry initiatives (such as AVCA grower education programmes) have probably
improved attitudes with respectto pesticide storage and handling, there is stillsignificant
need for improvement. Even the best operators have some practices which are lessthan
ideal, whilst some storage compounds were rather poor.

incontrastto other aspects of pesticide use, there is an apparent coinplacency regarding
storage facilities within the industry, exemplified by one interviewee who touched his
compound floor with his fingers and then licked them to demonstrate his confidence in
the cleanliness of the floor. This action did not so much demonstrate ''good
housekeeping" as an insufficient appreciation of then66d toobserve strictcommon. sense
precautions when using pesticides.

The industry is not without suitable models for the correct standards to apply when
storing pesticides. AVCA provides detailed advice on all aspects of pesticide use,
including storage. Gatton College, Queensland has facilities of its own which provide
a good example of the way agrochemicalsshould be stored. Both organisations provide
courses on pesticide use for growers, aerial operators and other members of the industry.
The industry should availitself of these courses, and organisations such as AVCA,
AAAA and Gatton College should continue to strive to improve standards.

The following recommendations are made with respect to the storage of pesticides.

. Allpesticides and herbicides should be stored under lock and key and preferably
under cover.

Conclusions and Reconunendatioms Relating to the Storage of Pesticides

. Pesticide storages should have adequate storage space forthe quantities of
chemical to be kept, have proper bunding, segi. egation of different products and
security controls.

Chemicalstorageandhandlingneedsimproving. ACF, AVCAandAAAAshould
have a strong education policy to ensure that growers and aerial operators are
aware of the correct procedures and the dangers of ignoring them.

.

~
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DISPOSAL OFFESnCmES

Environmental Issues Relating to the Disposal of Pesticides

Aswith the application of pesticides, the disposal of empty containers an g ,
high profile issue which is the cause for much criticism of the in ustry,
the community including growers, aerial operators, govetIruient o. i ry
criticsseem to consider the currentwaste disposal practices as unsai ry. ..
controlled waste disposal at a wide variety of sites gives rise to conpem pe ' '
residues might contaniinate water supplies or other parts o e envi

A further concern is that the creation of large numbers o u icen
disposal pitscouldgiverisetoproblemsinfuturewhen eren p'
'shto developlandforotherpurposeswithoutkriowingt ewase ' p ry
the site.

3.4

3.4. I

L^gislatiom and Controls

TheprtnCiPaP lit domemtycontainersandequipment, and
the empty containersthemselves. These two forms of waste present i eren p

Basic guidelines and requirements for the disposal of ese was es .. p
goveLiuuent andindustry. The registration of a pesticide under the es icj e
in New South Wales and the Agricultural Standards Act (1952 - 81) in Queens an
require that the product labelshould include instruction or isPOS
The State Pollution ControlCommission in Newsouth Wales pub is gtii e in
1988) which typify those pertaining in other states. These gtiideli^es ow or
disposal of containers either at a disposal facility (eg. a Local Authority manage site
or, as a second best option in a safe spot on site.

For on-site disposal of containers it is recommended that t ey are rip
water (or another suitable solvent), punctured and crushe^ an^ .then ^une. . e
guidelinesas' "d fn tcontaminatingwatertables,
wells and watercourses. The SPCC guidelines also allow forthe bunting o coin
(excluding moulded plastics) in remote places ''where smoke will not ect resi en s,
roads, waterways, trees, crops or livestock .

It is recommended that the rinsate produced from washing out empty container^s ,
if OSsible, be emptied back into the sprayer tank and used. If this is not possj ,
rinsate should be channelled to an impermeable flood-free evapora ion a '
gtiidelinesdonotrequiredestructionandburialofallpesticiecqn .. ,
reconditioning and recycling of the component materials are a permi
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limits (eg. plastic containers have specified life'spans and certain types of container are
not considered for re. use or recycling). The legislation precludes the re. use of pesticide
containersfor any other purpose but certain container types (eg. minibulks and shuttles)
may be returned to the distributorfor refilling with the same product. The transporting
of empty containers from the site of use to reconditioning orrecycling centres is covered
by the Australian Dangerous Goods Transport Code (1987) as the containers are
considered as full (although documentation and segregation from other classes of
dangerous goods are not required).

3.43

Container Disposal Sites

The majority of gr'owers and aerial operators interviewed indicated that they disposed
of their empty containers on their own properties. This is in spite of recommendations
that the preferred option is to take them to a disposal facility. The reason for this was
invariably given as the refusal of the local authority to acceptthe waste for disposal on
their facilities.

A minority of growers in Queensland (eg. Cecil Plains and Jondaryan) stated that they
sent their containers for disposal by the local authorities.

The Pertom, anco of the Austinliam Cotton Industry in Relation to the
Disposal of Pesticides

Cointa:mer Disposal Practices

All pesticide users who were interviewed claimed to follow the gindelines provided by
the SPCC, AVCA and other bodies for the disposal of pesticide drums on site,
particularly those relating to rinsing out drums. Drums are usually crushed and are then
buried in trenches. interviews and site visits indicated that these disposal pits are not
generally back. filled with soil on a daily basis but rather in a single operation once the
pit is filled.

Although it is recommended that drum disposal pits should not be used for other
purposes some gi'owers admitted to using a single pit for antheir farm and household
wastes. This is not good practice and, where waste is notimmediately covered by soil,
risks attracting domestic and wild animals into the pit to scavenge food wastes and
thereby 67, posing them to the risk of pesticide contamination. A number of growers
indicated they bum combustible containers in an oil-drum burner on the property.

New waste pits are dug as old ones are filled and covered over. Most interviewees
claimed that they ICriew where they had buried wastes in the past but there was no
indication of formal records being maintained of tip locations and contents or the
locations of covered burial sites marked on the surface.
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Notallcontainersare disposed of, armanygetputtoavarietyq us y
empty. ' widelusedasswathemarkerstoassistpilots

crops accurately.to spray

Not all containers are buried immediately after they are Ginptie an o^
stock. piles of empty containerswereseen. msomecasest esewer j p' p
,,, pertywitoua!'y g o -t .,, eereortedacasewhereempty
containers had been allowed to roninto a creekbutt e genera
was that such a large lapse of disposal standards is unusua .

s and aerial operators interviewed recognised that isPOSa .pMost growers and aeria operators In eruewMostgrower Id th bestofthesituationinwhichno. oneelse
seemed prepared to acceptresponsibilityforthedisposalo rums. gr
accu ulating a small pile of empty containers on his property e
to bury them as his land was above a relatively s owwa
would not accept them for disposal on their sites.

Alternatives to Disposal

Various Strategies are Coming into operation whic GP O
Tobiemby reducing the number of containersto be dispose o .

pesticiGSSU' ' Bjk lismore roblematicforlessheavily
usedproductsbuttwosystemshavebeenintroduce . onsano ppy , ._ ,
"shuttles" and several products are now availa e in re
containers; however, supply of pesticides in this manner issi re y

Collection of steel 44 gallon drums for recyding so occurs
Queensland through a recycling plantin Brisbane. The view expresse y
othersin the industry is that the large distances between farms an recy g
the H?, 727dous Goods Transport Regulations (which treat empty containers ^s i.

utious enthusiasm (Watt 1990) for the recovery and recycling. of CTus e , IN'ascautiousenthusiasm(Watt1990 orterecoveryan ,
drums. Allsections of the industry highliglited the costs of this kind of operation an
who should bear the costs still needs to be resolved.

Disposal of Liquid Wastes

All of the large scale users who were visited disposed of rinsings in
prescriG y d 'thjjttjeornolining. Guidelinesrecommend
that all evaporation pits should be buried with an impermea e me .
selfmulchingclay, concretelinedpitsaresubjecttoexcessivemovem p
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of cracking and are therefore unsuitable. Channels to evaporation pits were invariably
open rather than piped and often without adequate safegtiards of fencing and sign
posting.

The siting of evaporation pits should be above flood levels and on impemieable soils.
No evidence was seen that any were in floodable sites. One grower stated that his
evaporation pit had been dug only after trial pits had been carried out to verify the Site
was impem, Gable. Other operators and growers referred to the depth of clay beneath
the pit. Most growers were aware of potential hazards to gi'ound and surface waters.
Nevertheless the SPCC mentioned a possible concern that if pits are filled, allowed to
dry out and subsequently refilled with water, cracking of the clay during the dry phase
could potentially lead to ground water contamination. The AVCA Farm Chemicals
Manual recommends lining pits dug into cracking clays butthis does not appear to be
widespread practice. Breakdown of chemical residues is apparently not monitored in
evaporation pits.

Security of Disposal Areas

Some drum and liquid waste disposal pits observed were fenced but in many cases it was
feltthatthe type offencing should have been more secure. One aerial operator had an
unfenced pit because it was within the fenced perimeter of an airfield. Disposal pits
were not generally signed.

The majority of growers and aerial operators appear to dispose of theirwaste drums and
liquidwastesin a manner which, by and large, satisfies the minimum guidelines provided
by goveL, ument and AVCA. However these guidelines are themselves relatively lax and
waste disposal was considered to be generally of poor standard. Tile creation of large
numbers of private waste tips is undesirable and is certainly a ''Second. best' option even
within the current guidelines. It is recognised that this situation is a reflection of a
general lack of chemical disposal facilities in Australia as a whole, and also the
remoteness of some cotton. fanns. IdealIy local authorities should be pressured to
provide controlled disposal facilities available to at least the majority of growers.

The lack of proper records of the location and contents of burialsites also raises concern
about possible future developments on land being used for disposal.

The assumption that most of the cheinicalwastes presentin evaporation pitswilldegrade
rapidly is probably largely correct and the pollution risks consequently relatively minor.
However, in the absence of monitoring this cannot be guaranteed and it would be re.
assuring if at least occasional monitoring of sites were conducted.

Conclusions and Recommendations Relating to the Disposal of Pesticides
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Where self operated disposal operations are unavoidable these could be improve y a
variety of measures including frequent covering of drums with soil, better fencing and
signage, evaporation pits should be engineered, idealIy with impemieable linings.

Use of empty containersforsecondarypurposessuch astrash-cans, markers(even in one
case as a notation device to activate a pump) is contrary to the law and a poor
advertisement for the industry. It should be discouraged stopped.

Itshouldbe stressed that in general most people within the industry are trying to operate
responsibly with respect to waste disposal but pertonnance is inevitably limited by t e
fact that they are cotton professionals and not trained in waste disposa . To Gins
encountered by the cotton industry are exacerbated by the large volumes o pestici e
used and the remoteness of many sites butthese problems are not unique to AUStr ia.

The most promising moves to reduce the problem of drum disposal are in t e areas o
bulk delivery and the use of refillable shuttles and mini-bulks. The fact t at t ese
systems are already in use demonstrate their feasibility although the large distances
involved may make their wider application more difficult because of transport costs o
container recovery It is hoped that the variousinterested parties can agree on owt ese
costs should be shared.

The following recommendations are made with respectto waste disposa :

Proper waste disposal facilities should be provided so that pesticide containers can
be disposed in amore environmentally acceptable way than at present. The ACF
should lobby goveiiruient to provide facilities.

The industry as a whole, including chemical manufacturers, aerial operators and
growersshouldwork together to increase the proportion of chemicalssupplie in
bulk or in re-useable containers. The best way to reduce the waste disposal
problem is to reduce the number of containers requiring disposal.

o The industry as a whole should seek ways to increase the proportion of stee
drums which are recycled instead of being buried.

o The use of empty pesticide containers for secondary purposes such astrash cans
should be discontinued.

Where burial of pesticide containers on-site is unavoidable growers and aeria
operators should ensure that the highest possible standards are pursued. AVCA
and the ACF should provide a strong lead and promote disposal standardswithin
the industry which go beyond the currentlegal minimum standards.

As a minimum standard, on-farm tips should be regularly covered over with soil
(notjust when the pit is full), should be securely fenced and well signed. After
completion, detailed records must be maintained of the location of tips.

.

.

o
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. Evaporation pits should only be dug on sites where adequate testing has ensured
that the ground is impenneable. Evaporation pits should be lined.

Some monitoring of evaporation pits should be conducted to determine whether
or not a build up of pesticide residues is occuiiiLig and to assess whether or not
there is anymovement of these down through the soilprofile and consequentrisk
to water tables.

Evaporation pits should be securely fenced and signed to prevent general access.

.

.
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4.1

The cotton industry occupies large tracts of land throughoutinland regions of Newsouth
Wales and Queensland. Between 70 and 80 per cent of the total land under cotton is
grown in New South Wales and the restis in Queensland. In New South Wales, most
cotton is grown under irrigation with comparatively little dryland cotton. in Queenslan ,
dryland cotton constitutes a higher proportion of the total area of cotton gloom in the

Production estimates for the growing season 1989/90 are shown in Table I. in New
d of jin atedcottonweregi'owncomparedt092thousandSouthWales 389thousand acres of irrigated cottonwere gi. own compared to 92thousan

acres in Queensland. The figtires for dryland cotton were 53 thousand acres for
Queensland and 22 thousand acres for Newsouth Wales respectively. These figures give
a total area of 556 thousand acres of cotton grown in 1989/90 (an 18% increase in
acreage over the previous season 1988/89).

Most farms grow cotton asthe principle (but notthe sole) crop. Specialist cotton grqw^rs
also rotate crops. On dryland farms, where the crops are rain. fed only with no arti cia
water supply, cotton is usually grown in rotation with other crops. The esta is en o
a cotton farm, however, does involve significant modifications to the an scape an
considerable infrastructure works. On most irrigated cotton famns Ian is coinp e e y
cleared of natural vegetation, levelled, and have the necessary infrastructure (i. e.
irrigation channels, water storage facilities, pumping stations, roads, storage ams an
airstrips) constructe. Land clearance is essentially a feature of all arable agriculture
regardless of the crop type.

The majority of cotton farms are owned and operated by cotton farming farm ies;
however in the last 20years a number of large corporate cotton farming operations ave
become established.

individual cotton farms vary greatly in size, character and facilities. Cotton arms can
range from smallfamily run concerns that grow dryland cotton on an ad hoc asis, in
rotation with their other major crops, to the large scale corporate irrigated cotton
producersthat employ large numbers of people. Although the average number of acr^s
of cotton grown per farm in the 1989/90 growing season was 1200 acres, the figure is
rather meaningless given the enormous range of cotton farming enterprises.

The industry is at present characterized by a high level of inputs, together wit ig
establishment and operating costs, which produce a high-yield, higli-value crop. The
establishment of the large corporate cotton farms are major financial investments an
the lifespan of a large cotton farm is a crucial factor dictating its financia success.
Because of the cost involved in establishing large irrigated cotton farms, long term
sustainability is viewed as being crucial to their viabinty as commercial ventures.

Future expansion of the Australian cotton industry would be accommodated throug a
combination of increases in irrigated and non-irrigated production. The cotton growing
districts with potential for further expansion were identified by G. W Kyneur o t e
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TABLE 13 AUSTl^ COTTON PRODUCTIONESTnnATES1989.19^

QUEENSIAND (bincre)

27000 2.7Emerald

12000 23Biloela/
Theodore

Darling Downs

Acres

Irrigated
Yield Bales

SI George

Dryland
Acres Yield Bales

72000

27600

30000 2.3

23000 2.6

TOTAL

(b/acre)

10000 0.8

13000 13

NSW

Nanioi

Gaydir

Madnq, re

Macquarie

BOUTke

69000

59000

92000 25

Total

Acres Bale

8000

10400

300(^ 13

229300

1180c0 2.4

137000 2.6

55000 2.7

62000 23

17000 2.7

TOTAL

37000 80900

25mu 380m

39(100

53000 1.08

28320o

35620o

148500

142600

45900

AUSTRA^
TOTAL

389000 251

comn 108mn

2000059800

5'7400

2000 12

1.0000 1.0

10000 12

Source: Cotton Year Book 1990

976,100

481000 25

145000 286700

2400

1000()

12000

22000 I'LL

1205700

120000 285600

147000 366200

65000 160500

62000 142600

17000 45900
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BureauofRuralResources(1989), andthesearegivenin. a e p
that further expansion of irrigated cotton is anticipate i
valleysin ' h NSWandcentralQueensland.expected tomcreaseinnort Gin an

According to the above report, the demand for additiona jinga
b the 37,000 - 42,000 hectares with adequate water resources
in QueenslandandNewSouthWalesandthiscouldbeauginene y ^
the Son 4000-122,000hectares.

4.2 ACQ1.11STnON OF LAND

Issues Relating to the Acquisition orbnd4.2. I.

Habitat Clearance

Clearing land and establishing a cotton farm, as wit o er i ^
croppingG"P ' .d of otherecologicalIydiversehabitatsmay
have to be removed in order to make way for landscaped fie s, jinga i
ditches, water storage facilities, service roads and air strips.

CottonfF, innng, aswith any other monoculture, requires arge areas
of natural vegetation and this affects the fauna and flora y es Toying
Extensive areas of cotton fanning can fragment both verte ra e ^n
,,,, lations andin Sq" ^'' ' .,,, ,, d, ,, he nor, ,, of the land(ie. where
farms are converted from the production of another arable cropt e an is y
already been cleared of natural vegetation). The significance of habitat loss is a so
related to the rarity of the habitat types concerned.

Land Rights

Issues relating to land rights are extremely sensitive in ustra ia, pa icu y '
to Aboriginal rights and sacred places. Various reserves or t e on
Aboriginal Cultural Heritage have been established throughout us ra ia.
are protected under international, federal and state legislation.
The cotton industry has not been associated with Ian rig ts issues;
significantan"", 'dt S ecottonfarmsare
located closetoAboriginalsacredsites, whileothersretainclose in swi gi
cultural heritage.
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TA^LlE: 2:

Production District

COTTONGROWn\IGDiSTRICrswiTu. Fom^N^FOREURTu. ^K
18:3^:PANSION

Irrigated Cotton

M. I. A. (NSW)
Ord (WA)
Burdekin (Qld)
Lachlan (Hillston, NSW)
Emerald (NSW)
South Burnett (Qld)
Namoi(NSW)
Macintyre (NSW)

Probability of Expansion

Drylamd Cotton

Southern Queensland
Northern New South Wales
Central Queensland

very low
very low
very low
medium

medium - high
bigli
high
high

Total Irrigated

Area Available

(Hectares)

not assessed

5 - 6,000
not assessed

25,000
14,000
5,000
3 . 8,000
15,000

low

medium

high

Total Dryland

medium

medium - bigli
high

Grand Total

Source:

not assessed

34 - 44,000
60 - 80,000

medium

medium - bigli

Sub total

Bureau of Rural Resources (1989)

25,000
14,000
25,000

64,000

Sub total

34,000
60,000

94,000
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The legislation concenxing the planning and control of Ian use pre
other forms of environmental legislation in Australia by manyyears. e egi
been modelled on British precedents and usually zones areas of land to i Gritify,
appropriate and inappropriate forms of land use.

Whilstroutine planning andcontrolfunctions maybe pertonne att e oca .g Liiui
level a considerable degree of responsibility has been assumed and exercis^ y s a ^
ovenuuents through state level departments and statutory aut on ies.

level, government bodies have been charged with responsibility for esta is 'rig an
Ians over large areas of each state, or for the state as a w o e.
oveLiuuent bodies also exercise development control powers wi respe.

controversial proposals. In Queensland, thereis no central bodythatun erra e^regi
strategic pluming on a legislative basis, although it may be one on a po 'cy
Future expansion of the cotton industry will be governed to a certain e en y
planning policy.

in allstates, the increased awareness of environmental pro Gins as me
approaches have emerged both within and outside land use planning sys ^ms
greater attention to the ecological perspective when planning an 90n To g
So e states have attempted to reform their existing land use p arming sys Gins '
to incorporate environmental matters into all aspects of Ian use p arriving
The most noticeable examples in this respect are Newsouth Wales and ou us ra ia.

Legislation Relating to the Acquisition of Land

A recent development in environmental management is the nvironmen. . p
Assessment process(EIA). Every state government has accepted th^ de^irability. of
procedures, althouglinot allhave chosen to respondby adqptinglegislation. gis a ion
concerntng EIA procedures have however been adopted in both Queens an an ew
South Wales.

in New South Wales under the Environment Bill 1991 Environment pac
Assessments are required for major developments which have an impac qn
environment'. While EIA's are currently not required for agricultural changes in an
use, this may change under the newly formed Environmental Protection Agency (EPA).
Interviews with Goveiiiuient officials indicated that plans for new, large. sca e cotton
farms which either involve the clearance of natural habitats or are i ey o
significantadverseeffectsonvaluableneighbouringwildlifehabitatsmay, in ere y
near future, be required to undertake independent Environmental Impact sessmen

,
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in New South Wales the State legislation relevant to land acquisition by the cotton
industry includes the following Acts:

The Aboriginal Land Rights Act 1983 . This act provides for the constitution of
local Aboriginal Land Council areas administered by Local Aboriginal Land
Councilunderthe supervision of the New South Wales Aboriginal Land Council.
The agency responsible for this Act is the Premieres Department. It affects the
cotton industry in that it may limit areas for future expansion.

The Environmental Planning and Assessment Act 1979 . This Act institutes an
environmental planning system, which gives statutory force to a system of
environmental assessment with procedures applicable to private as well as public
sector developments. The agency responsible for this Actis the Department of
Environment and Plainiing.

The Protection of the Environment Act1.991. The Protection of the Environment
Act institutes the Environment Protection Authority and the powers that are
vested in the Authority. The new Authority is intended to streamline the existing
regulatory framework and bring together many of the flaginented responsibilities
for environmental programmes.

1/1 Queensland, the State legislation relevant to land acquisition by the cotton growing
industry includes the following Acts:

The Aboriginal Relics Preservation Act 1967.19'76 . This Act establishes an
advisory committee responsible for the preservation of anthropological,
ethnological, archaeological and prehistoric aboriginal relics. As in NSW this
legislation may serve to limit areas of expansion for the cotton industry.

madditiontothisstate. levellegislation, thereis Commonwealthlegislationcoveringland
use issues in Australia. The most relevant Commonwealth legislation conceiiuLig land

IProtectiom Act 1974 and the SoilComservationuse is covered under the Eruvimm, men
Act 1975.

Despite the above legislation there are few controls on land use that affect farming.
Local authority controlpreventing urban expansion may be quite strict butthisis not, at
present, the case with faiuung.
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4.23

Land Clearance

There is very little infomiation available on the pre- an POS
under cotton, althoughitisevidentthatmostcotton arms av p

reviously used for agricultural purposes.

NewsouthWalesthereisverylittlereadilyavailableinforma ion p111NewSouthWalesthereisverylittlereadilyavailablei orma 10n p
of land currently under cotton production. The industry o6s n0 66pof landcurrentlyunercoonpr fhNew South Wales, however, it is beli. eved that much o t e

dust basinvolvedthe clearance of land alreadymo i e yof the cotton industry basinvolved the clearance of Ian a rea y in .. y

(Wilyte and Coalon 1990i. The development of irrigated cotton e s. in
Valley, forexample, basinvolvedconversionoflan use ors pgr g
While the conversion of land from wheat(or other arable monqculture PIO uc io
cottonmaynotinvolveadditionalhabitatclearance, the conversion gr g
'11involve clearance of lightly wooded semi-natural habitajs. Thus w ie e gr
the cotton industry may have essentially involved a c ange in an
agriCU" ' hb'tatdiversity-

in Queensland there is very little readily available information on e or
I dpresentlyusedforcottOnproduction, although, aswith ew ou xp
of the industry has mostly involved the use of land already use or agri

Very little research has been done on the effects of changes in agricu
animal and plant species diversity. A few studies have been carried out on e ' p
of growing g .. hj Namoivallehavebeenseverely
disrupted in areaswhere large tracts of land havebeen converte o co p
OnI a few bird species use cotton fields. These include swa ows, ina in
AustralianpratincoleSttlttats"bell@whichareaerialforagersan can a ea g
the wide open spaces provided by cotton production.

Apositive impact of clearing land for cotton production as 66n p "
artificial habitats for some species througlithe creation of large. areas o:0pen wa er
water storage. These are frequented by a r*umber of waterbir species,
exploitthese habitats particularly during drought. While the esign o
is not optimal for wildlife (i. e. steep. sided open waterbodies with few isIan s, 'riging
vegetation orconvoluted edges)theirvery presence may make them of some oca v
for certain species.

Pertonnamce of the Industry jin Relation to the Acquisition o
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Land Rights

The cotton industry is not generally considered to have had an adverse impact on
Aboriginal Heritage or sacred sites. As far as the auditteam are aware, there has only
been one accusation of the cotton industry causing an adverse impact on Aboriginal
sacred sites.

The cotton industry along with a number of other water users has been cited as causing
environmental damage to Boobera lagoon which is an Aboriginal sacred site. Antiie
water used for cotton irrigation is extracted under licence from the Department of Water
Resources. Thus if water extraction is causing an environmental problem it is primarily
the responsibility of the Water Resources Department rather than individual growers.

Future 67, pansion of the cotton industry could potentially come into conflict with
Aboriginal land riglits through the acquisition of Aboriginal Heritage/sacred sites, and
through the use of water extracted from Aboriginal Heritage/sacred sites. The legislative
apparatus is however in place to ensure that Aboriginal land riglits are not adversely
affected by encroachment from the cotton or any other agricultural industry.

There is no planning and policy committee within the cotton industry to oversee the
planned expansion and development of new areas for cotton. All overallrationale and
planned future 67, pansion policy would be highly desirable. Not only would it provide
information for the industry and .outside bodies, but it would also help to co. ordinate

Conclusions and Reco, amendations Relating to the Acquisition of Land

future e, ,pansion and minimise or avoid damage to previously undisturbed natural
habitats. A planmed expansion would demonstrate that the cotton industry is prepared
to address one of the most important land use issues facing all agricultural industries.

Little information is currently available on the original uses of land now under cotton
production. 'Thus it is extremely difficult to quantify. the impact cotton production has
had on natural and semi. natural habitats. However, the rapid growth of the industry has
undoubtedly resulted in the clearance of large areas of land. This has probably been the
most significant ecological impact of the industry.

Quite a large number of cotton farms already retain large areas of semi. natural habitat
on their farms, which are beneficial for wildlife. While this directly reduces the amount
of land under cultivation, it demonstrates a sympathetic attitude toward the natural
environment(i. e. putting environmental concerns above econointc concerns) and it may
also prevent the need to carry out habitat creation and enhancement schemes in the
future. This would be an excellent way of advertising the factthat cotton farmers care
for their environment, and are sensitive to the needs of the environment.
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Overallthecottonindustryisnotconsideredto ave a 'gii' p
Aboriginal heritage orsacred sites. However, there has Gen a
indirectdamage, throughthelicensedabstractionofwater omsu , y
occurred.

The following recommendationsaremaderegaringt Gin u ry :

The cotton industry, through the ACF, should work together wit oca a^
eminentto ensure sensible planning of cotton farms in re ation o r

o

areas.

The cotton industry should produce an environmenta po icy s a
ac uisition. This should state what environmental factors wi
during the future expansion of the industry. This should inc u e w er
cottonfarmingdevelopmentsshouldbeencouragedan were y ,
and should also cover aspects such as the layout and design o newy.
cotton farms and their proxiinity to residential areas an sensiive
habitats.

The cottonindustryshouldkeepadetailedformalregistero e an g
into, and going out of cotton production. The anticipate expansion o
industry should be documented in more detailthan it has Gen in p
The environmental implications of all new large scale cotton arming op
should be documented either by the ACF or the Raw Cotton visory
Co ittee. This environmental database should include or newy es. a
cotton farms what the land use was prior to cotton, w a a i
resent on the site and for farms no longer involved in cotton amxi g

land was used for subsequently.

Growers who wantto gi. ow cotton on land which possess natura a .,
whose proposals could adversely affect sensitive neighbouring wi
should be encouraged to undertake an independentenviroiimenta assess
the site. This would reduce the growth of the cotton in usry i^
environmentally sensitive areasandpreventcontroversia eveopm g
lace. This could take the form of an industry-wide environme

acquisition policy.

kithe design of newlarge scale cotton farms, the layout o t e co on. a
comply with a discrete set of environmental constraints w 'c a G I.
such factors as proximity to watercourses, residential areas an sensiive wi
habitats.

1/1 establishing new cotton fanns growers should be encourage to re am, w
OSsible, areas of natural vegetation. The practice of retaining areas o s '.

natural habitat on farms should be encouraged.

.

.



New habitats, such as large open waterbodies, should be created and enhanced
fortheirwildlife potential. Farmersshouldbe shownwhat potential habitats exist
on their farms and encouraged to enhance these habitats, wherever possible, for
wildlife.

4.3 TREAT^NTOF^D

Issues Relating to the Treatment of Land

On agricultural land generally , degradation can result in a loss of productive capacity.
Asyields decrease, costswillincreasewhile the landuser attemptsto maintain aconstant
levelofproduction. Land can become totally useless for rural production ifdegradation
levelsareextreme. Landdegradationassociatedwith agi. iculture are primarily concerned
with soil quality issues. Problems with soilthat result in a decline in crop yield are, by
convention, thoughtto be problems of an agricultural nature and generally notperceived
to be "an environmental issue" per se.

Soilis a resource that growers cannot afford to damage and therefore its conservation
and maintenance is of pararriountimportance to cotton growers. Should the grower not
practice good soilmanagement, the soils can become degraded either permanently or. for
extended periods. Consequently the soil would lose some of its value as a natural
resource and become not only an agricultural probl, Gin but also an environmental and
econoiruc one,

There are many different forms of land degradation on agricultural land. These include
sheet and rill erosion, mass movement, wind and soil erosion, dryland and irrigation
sannity, induced soil acidity, scalding, and soil compaction. Soil compaction and
smearing are the two major foLULa of land degradation associated with cotton farming
and are the issues of most concern.

Wind and soil erosion can cause problems locally but are not a wide scale problem.
induced soil acidity and irrigation and dryland saniiity are not a problem for the vast
majority of cottonfarms ashas beendemonstratedbythe NSW land Degradationsurvey
of 1987.88. However detailed mapping and monitoring may be required to ensure that
it does not become a problem in the future.

Land fomxing on cotton farms can cause degradation problems, mainly in exposing sodic
subsoil. It may also degrade the soil especially if it has the wrong water content. This
is caused by poor soil management and can be easily avoided by ensuring that farmers
are wellinfonned about soil care issues.

43.1

71.1'



Soil Compaction

Australian cotton is typically grown on cracking clay soils. these soils are prone to
compaction as a result offarming operations, particularly when heavy machinery suc
as cotton pickers are used when the soilis wet.

Soilstructure is dependent upon the arrangement of the soilparticles and the airspaces
between them. The stable soilstructure is important for qptimalwater i Itration an
aeration to allow good seedling emergence and maximum root growth. A stab e soi
structure also reduces the erosion potential of the soil.

Compaction (increasing soil density) and smearing (rearrangement and di^ruption of
channels in the soil without increasing density) are the major forms of son structure
degradation leading to sub-optimal growing conditions for plant roots.

Soil compaction produces a very dense layer kilown as a plough pan which forms at the
base of the cultivation layer. Crop roots are not able to penetrate this dense layer an

"" "' ~I ,i , d, ,,,,, filtrationof, ,,,,,,,, an, ,,,,,,,,,compaction are: reduced soilaeration; re uce I tration o wa er;
denitrification.

Wind Erosion

Wind erosion is the detachrrient and transport of soil by wind, and is a sigiiificant
problem in the dry areas of New South Wales where the more sandy soiltypes can be
blown away ifthey are not protected by plant cover. The repeated disturbance o soi
surface by, for example ploughing, will break down soilaggregatesinto sizes which make
them more susceptible to wind erosion.

A particular problem associated with wind erosion is the loss of the finer soil partic es
leaving only the larger particles. This has the effect of reducing nutrientlevels and the
ability of the soilto retain moisture for plant growth. Another significant consequence
of wind erosion is the burying of cropping land, roads and fences by soil drifts.

Water Erosion

Water erosion is caused by surface water run-offand can resultin the creation ofgulies.
The water can carry silt and other soil particles into water bodies including ditches an
rivers.

.
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Soil Slip

Soil slip involves the downward movement of soil under the influence of gravity. The
process is complex and the movement of material may be continual, episodic or
catastrophic. Soilslip can be triggered in manyways, however it can often be attributed
to rising water levels in the soil. Water penetrates the soil profile to unstable zones,
reducing the strength of the soil mass, which may then slide down slope.

Fertilizer Application Rates

Cotton growers make a wide use of nitrogenous fertilisers which are applied either as
anhydrous ammonia or urea. Application rates are commonly very high with a heavy
treatment before planting and a smaller additional treatment during the season via
irrigation water.

The rates of nitrogen fertilizer use for cotton are highly variable and can range from zero
on new land where the season is short, up to 200kg of nitrogen per ha on heavily
cropped land in warmer districts. Higher estimates of nitrogen application have been
quoted although roostsourcesstate that 150 - 200kg of nitrogen per ha is approximately
the amountrequired for optimumyields. Dryland cotton generally requires onlyhalfthe
amount of nitrogen fertilizer necessary for an irrigated crop.

Traditionally nitrogen fertilizer is applied to cotton priorto planting and forthis purpose
anhydrous ammonia (marketed as ''Big N") is the most economical source. Anhydrous
ammonia can be putintowater, although this practice is notrecommended as it adheres
strongly to soil and organic matter and tends to concentrate at the top end of the field.
Recenttrends have been to follow the pre-plant application with side. dressings of urea
in irrigation water, and to use foliar fertilizers. Urea remains in solution during

application and is therefore distributed with irrigated water through the field.

There is little concern about nitrogen dispersal from cotton fields when the fertiliser is
applied to the soil as anhydrous ammonia or urea before sowing. However, nitrogen
is easily dispersed when it is applied as a side. dressing of urea in irrigation water. These
can be most significantifheavy rainfall occurs after the surface application offertinsers
but are greater with cropping than pasture applications.

Fertilizer Take lip Rates

Cotton 6thbits a recovery rate of applied nitrogen of only 50.60 per cent and thus
varying quantities of unused nitrogen are lost. According to NSW Dept of Agriculture
and Fisheries research the first two thirds of the nitrogen fertiliser applied is the most
importantin increasing crop yield; for example, if 150kg of nitrogen per ha is required
for maximum yield in a particular field, the first lookg will increase yield by about 30%,
butthe next 50kg will only increase it by around 10%. Added nitrogen increases yields
primarily by prolonging growth and increasing the numbers of bolls set. It also has a
secondary effect of increasing bon weight.
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Resultsftom ajointstudyby CSIRO and NSWDepartment of Agriculture and is eries
(Humphreys et a1. 1990) have shown that only a very small amount offertinzer nitrogen
is lost by ammonia volatisation and 16aching, butthatlarge amounts can e OS y
denitrification.

Environmental Effects

Although cotton needs a lot of nitrogen fertilizer (considerably more tha^ wheat. or
soyabean), excessive quantities can create notonlypro uctionpro Gin. i g
yields and quality but also may cause environmental problems o increase in run.
nitrous oxide release through denitrification.

Anhydrous ammonia nottaken up by the crop may be 16ache to t e groun
supply, drain' 'nin hjh" 616asedtotheatmospherebydeiiitrifying
bacteria is a greenhouse gas. Anhydrous ammonia may also be lost to t e a inOSp
as aminorua.

The amountofnitrogen lost depends on the time of application, soilcon itions an p
vi our at the time of application. Losses offertinzer nitrogen have Gen oun o
very large from early (summer/autumn) applications when fqllowed by ^easy rain
creating wet soil conditions. The practical consequences of this are t a in or
prevent nitrogen loss, a grower preparing land for cotton followingw ea or a
to wait until winter before applying nitrogen fertilizer particuary i eavy r
common in summer and autumn. Ifrain does fan, the nitrogen application may ave o
be performed on wet soil, quite possibly creating soil compaction pro Gin .
decision, astowhethernitrogenshouldbe applied, thus depends on the re ative pena i
of nitrogen loss and soil compaction.

For cotton grown back to back, it is recommended by NSW Department o gricu u;
and Fisheries that some nitrogen be applied before sowing. If nitrogen is app ie in
winter when temperatures are low, denitrification will be lower than in t e su
months.

Nitrogen from fertilizers, when added to natural water courses promotest e un esira e
growth of aquatic micro. flora such as algae which deplete the o7cy'gen supp y y ormi g
al al blooms. These can lead to fish kills. Clearly there is the potential to cause an
array of undesirable environmental effects where nitrogen is use eaviy o
agricultural productivity, as in the cotton industry.

Habitat and Species Loss

The clearance of land involved in setting up a cotton farm can resultin the OSs o arg
tracts of natural and semi-natural vegetation with the concomitant loss o speci s
associated with those habitats. While little research has been carried on how in ivi ua
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species are affected by the conversion of say, grazing pasture to cotton wheat or
soyabean fields, it is widely accepted by the scientific community that land that is
intensiveIy fanned as a monoculture is very limited in its range of habitats and species.

AllfFirms, however intensiveIy managed nevertheless have some wildlife potential, and
there are many opportunities to enhance the wildlife potential of the few habitats that
are present. There are several examples in the cotton industry of individualgi'owers and
corporate farmsimproving the potential of wildlife habitatsthatoccuron theirproperties
and creating valuable wildlife refuges. However there is no industry-wide policy to
encourage these environmental improvement initiatives.

43.2

The main legislation covering land use in New South Wales is:

The Protection of the Environment Act 1991. . The Protection of the Environment Act
institutes the Environment Protection Authority and the powers that are vested in the
Authority. The newAuthorityisintended to streamline the existing regulatory framework
and bring together many of the fragmented responsibilities for environmental
programmes.

The Soil Conservation Act 1938 . This Act establishes the service which promotes,
researches and co-ordinates the conservation of soilresources and mitigation of erosion.
The agency responsible for enforcing this Actis the Soil Conservation Service.

Legislation Relating to the Treatinemt of Land

111 Queensland the most relevant legislation concerntng land use is:

The Soil Conservation Act 1965.1982 . This Act establishes the Soil Conservation
Authority to undertake programs for the conservation of soil and prevention, or
mitigation, of soil erosion. The agency responsible for this Actis the Soil Conservation
Authority which is part of the Department of Primary Industries.

The legislation concerntng land degradation has been inadequate, in that it has not
prevented soil degradation occurring on a very large scale throughout Queensland and
New South Wales. While soil degradation issues are importantin cotton fanning, they
are much less of an issue than in some other forms of agriculture.

In order to address the shortcomings of state legislation the goveiiuuent, in 1989,
established a network of"Landcare" groups to overcome the principle land degradation
problems that occur throughout Australia.
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The PrimeMinister'sstatementontheenvironment ur ou ry,
in 1989 was a commitment by the government to provi e renew pe
directions in tackling environmental problems. One o t e ey
Minister's statement wasthe promulgation of the years I o
Landcare. One of the most importantinitiatives announce in
making the provision for more than $260 million to attac e p
de adation through the National Soil Conservation Programme.

Landcare groups enable allmembers of the community to ecpm
of reducing land degradation. They receive advice an tec 'co
Soil Conservation Service.

The formation offarm and community organisationsinto an ^are gr p
a'or contribution to tackling the most important environmen issu
the landcaregroupsistobringtogetherlocallandho ersan r p ,
'thoutformalgovetlumentintervention, asidefr'omtec 'co g
assistance . identify and toclde specific land use problems in each district.

Landcare groups range in size from a dozen to more than 5q peop e a oughLandcare groups range in size from a dozen to more t an . p p
groupsaV d350. Thisiswell

on the wayto the 1200 targetsetbythe Federal Governmen in ugu y

Landcare groupswork on awater catchment orsub. catchment asis.
area of land that drains into one water system and has s are c ar
topOgTPy' h 'talroletolainpTeVGntinglandd6gradation
taking place across farm boundaries and provide a focus orincr g
expenditure and community involvement.

Landcare groups have animportantrole to playforthe o owingr :
Land and soil degradation do notfollow farm boundaries. The way one arm is
managed can have a significant effect on others' his importantt at F1 ers ^
co-operatives recognise that a regional approach to land care issues is essen '
Growers are more likely to receive government recognition an support as gi'oup
rather than as individuals. Groups are more efficient users of limite resources
such as suitably trained soil conservation officers' At the same time groups are
better at lobbying for extra resources and place more pressure on a vis r
sound advice and assistance.

Groups can poolideas, resources andlabour. Individual growers bene t om e
diversity of skills and backgrounds within a group.

Landcare groups are sustained by a complex mixture of peer pressure, ea ers 'p
from committed individuals and support from external agents. eer group
pressure is the best way of tackling environmental issues an is t e avo
option of most politicians, growers and government departments.

I
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Landcare groups provide an opportunity for nori-farming residents of a district to
interact in a constructive way. Group formation can be stimulated and their
activities enhanced by individuals outside the mainstream fanning community.

In summary there is considerable goveLiuuent and industry support for the Landcare
initiative and Landcare groups are regarded as being a successful way of narrowing the
divide that farmers not only feelis present between city and country but also between
themselves and their neiglibours.

4.33

Soil Compaction

The full extent and cost of this form of soil degradation has been only recently realised.
The Murray. Darling Basin Environmental Resources Study recently estimated the cost
of soilstructure decline within the Basin at $144 million peryear(Murray. Darling Basin
Environmental Resources Study). This is much more than for any other form of land
degradation studied. The areas of principal concern however lie outside the main cotton
growing areas.

All cotton growing areas, including the Namoi and Gwydir river valleys and the
Macquarie river valley in New South Wales have experienced soildegradation problems
after five years of farming. Similar problems with soil pompaction have also been
experienced in the Emerald irrigation area of Queensland. It is generally considered
both within the industry and outside it, that it is virtually impossible to grow cotton
withoutincurring some soil compaction and smearing problems.

Soil compaction however is considered to be reversible. There are a variety of
techniques that can preventsoilcompaction occurring and that can also dealwith it once
it has occurred.

Pertom, amce of the Industry in Relation to the Treaimient of Land

To help prevent orreduce problems with soilcompaction the NSWDept of Agriculture
and Fisheries have produced a soil management manualspecifically for cotton growers
called "SOILpak". The manual presents various options for gr'owers rather than specific
hard and fast rules. The manual is aimed at cotton consultants, field officers, gi'owers
and researchers. As stated above, SOLpak is aimed at cotton growing and the
management advice contained within the manual is based on the assumption that cotton
is the major crop in the rotation. The manual, however, is applicable to animgated
crops and most dryland crops that are grown on cracking clay soils.

The manual offers practical gindelines in soil management for cotton growers and will
help to refine the approach to soil problems facing growers. 111 particular the manual
explains how back-hoe pits can be used to examine the soil profile in cotton fields for
symptoms of compaction orsmearing. The manual also describes whatremedial action
can be taken to prevent soil compaction from occurring.
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SOILpak basinitiallybeen aimed at the cotton industry in northern New out es
and southern Queensland and has concentrated on cracking clay soils. The SOILpa
concept, however can also be applied to other soiltypes such as the red. brown earl s
which together with the cracking clays, are the most common of irrigated soisin Gas eru
Australia.

These techniques include glowing wheat as a rotation crop. This is extreme y e ec '
at drying out the soil. This has the effect of cracking the heavy clays an rea 'rig lip
the plough pan. While the wheat market is very poor, the beneficia e ec s on sqi
make it worthwhile for cotton growers to rotate wheat with cotton. Although t e typica
crop rotation is quoted as being one in three ie. 2years cotton to lyear a terna ive CT p,
some of the growers we interviewed had longer crop rotation cycles.

On well established farms cotton is grown in rotation with other crops. rop To a ion
is an effective wayofmaintaiiiingsoilstructure and preventing soilcompactionpro Gins.
It also prevents the spread of disease (eg verticullumwilt and bacterial blight) from one
growing season to the next and helps to maintain high yield levels.

The usual pattern of crop rotation for a newly established cotton farm is to grow co
every year (or 'T, ack to back") for the first three to five years, becau^e of the need for
a rapid return to service bank loans, and thereafter to grow cotton in a crop rota ion
cycle with an alternative crop i. e. wheat. Some farms grow continuous cotton or in y
years (up to 15 in a row) without alternating, however this practice is contrary to that
recommended.

Well established farms can usual}y. afford to grow cotton in rotation. co on
comparative analysis forthe 1989-90 crop produced by the Chartered Accountancy rin
MichaelBoyce & Co demonstrated that the top20% of economicperformerswereeit er
growing cotton on land that had grown only two orthree crops orwassu jec o To a i9 ,
whereas all of the farmers in the bottom 20% of economic performers were growing
cotton back to back for many years'

Soilcompaction problems can also be prevented by reducing or avoiding land onxing or
tillage when the soilis wet. This results in fewer machines passing over the soi an
therefore less soil compaction, greater moisture conservation, improve nutriion an
greater fuel economies.

Tillage of wet fields is always detrimentalto soil structure. It is a difficult managemen
decision based on the desire to retain soil quality while seeking viable returns.
Equipment options are available to minimize the effects of this di cu t ecision.

The area of compacted soil can be reduced by using permanent beds (ie. t;acks a^ross
the field which can be permanently used). These reduce the area over which ve^icles
have to travel and hence reduce the area of compacted soil. The impact o tra 'c on
cotton growing soils can be further reduced by using four-row instead of two. rowpic ers
and using lighter vehicles. While some growers are certainly adopting penmanent e s
and minimum tillage systems, there are no figures available to indicate what proportion
of growers are practising these soil conservation procedures.
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Soil compaction can also be treated mechanicalIy by deep ripping or "chisel ploughing".
This is particularly common in heavy grey soils although the benefits of this practice is
short-lived in soils with high silt and fine sand contents.

Other soil problems such as erosion and build up of sannity are of less concern than soil
compaction and onlycause problems on certain farms. This has been verified by the 1987

1988 Land Degradation Survey carried out in New South Wales by the Soil
Conservation Service.

Soil Erosion

The heavy clay soils in most cotton areas lie on nat plains and are not, therefore, very
susceptible to down slope water erosion. On irrigated cotton farms the factthat cotton
is grown on heavy moist soil reduces susceptibility to wind erosion.

However, because the soilis exposed for much of the year and a great deal of
earthmovingandearthworksare integral to themfrastructure of irrigated cottongi. owing,
some wind erosion and siltation does occur, and grading, levelling and dredging of
irrigation channels and ditches is often necessary.

In Queensland some cotton is grown on sloping terrain andthisis much more susceptible
to soil erosion, however growers are generally aware of this and manage the land
accordingly, utilizing short rows on the steepest slopes. Growers also use narrow si^hons
to put water onto steep cotton paddocksto slow the rate of water now and hence erosive
force. Slopes may also cause problems with waterlogging which can have serious
consequences for the viabinty cotton plants. Soil erosion, while it can cause problems
locally, is largely preventable through good irrigation design and management.

Wind and soil erosion are to a certain extent preventable. It is in the farmer's best
intereststo preventthem occurring and improved performance would increase efficiency
and avoid adverse environmental impacts. There are no figures available to show how
much soil erosion is being caused by the cotton industry. his however kilown to occur
and cause significant problems locally.

Fertilizer Use

interviews with growers and the NSW dept of Agriculture and Fisheries revealed that
although many farmers were careful in the amount offertinzer applied to soils using the
NRATE computer program (included within SERATAC) to assess nitrogen
concentrations and application rates, there was a general tendency throughout the
industry to use more, rather than less nitrogenous fertilizer. While there are no data
available to substantiate this statement it should be noted that the over. use offertinzers

could potentially result in a number of adverse environmental impacts (these are dealt
with in more detailin chapter 5).
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It wassuggestedthatfertilizersweresometimesuse to coun er p
adeclineinsoilstructiire. Over. useoffertilizersresultsinunnecessary ,
rankgrowth of weed species contributing to a reduction myie , an y
whichcanincreasethe riskofwetweatherhamperingthe arves an gi g
quality

Illsummary, nitrogenousfertilisers can have asigrii can impa

cotton industry is greatest during high rainfall, but otherwise with proper.
. Ti ter controland more efficient use o

fertilizers may be required.

Ea. bitat Creation and Enhancement

While the establishment of cottonfarms can havelarge an a ver. p
environment, it may also provide new habitats for certain species.
^!, Inch have water storage lagoons, there is an increased avaia lity o
several species of water birdsreadily exploitthese new a ia , p y
periods of drought.

Waterstoragefacilitieshavesomepotentialashabitatsfor i e.
b individual farmersandthroughouttheindustrytoimprovet e po
these water storage facilities. For example the provision o cover,

erch on would be of benefit to local birchife.

Occasionally smallremnantsofnativevegetationwithint e ou ..
reinalriin good condition due mainly to the absence o grazing. o
recognizete" Othsactivelsupporttreeplanting

programmes;som^ g co') ,,,, atter of policy'1000 trees a year in some cases) as a matter of policy.

Conclusions and Recommendations Relating

Soil compaction has caused significant problems in the past for t e. mai 'ty
fg, s. However, themethodsforpreventingitsoccurrencean ^ g:
understood and many of these techniques are being widely use in e '

Similarly the methods by which soil erosion can be re uce are
manyfarmsaretakingmeasurestopreventitsoccurrence. in p
cottonfarmscanbemiiiimizedbypractisinggood soilmanagemen ec ^
wastoredlicethethreatofwinderosioninclude:theretenion ;
so ^ of successive cropsintostubbleresidues;the useofre uce i ag y ;
increasing the lengths of pasture rotations between crops.

43.4
to the Treatoient of Land
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Information on soilmanagementiswidelyavailable and the introduction of Son, pakand
the activities of the Soil Conservation Services, the New South Wales Department of
Agriculture and Fisheries, and the Queensland Department of Primary industries, have
done much to reduce the incidence of soil degradation.

The heavy use of fertilisers on cotton farms has the potential to cause significant
environmental damage. PrincipalIy through the eutrophication of waterways, but also as
a result of fertiliser volatisation which causes nitrous oxides to be released into the
atmosphere.

The establishment of cotton farms has resulted in the loss of both habitat and species
diversity although there is insufficient data to determine the extent to which this has
occurred. Some small areas of habitat have been created, specifically new waterbodies.
While somefarmers have takenthe opportunity to increase the wildlife potential of these
new habitats, the majority have riot

The following recommendations are made regarding the treatment of land:

o Greater promotion of Landcaregroups. This is an effective way of disseminating
information, putting pressure on poor performers and natsing with the local
community. Both the number and status of cotton farming Landcare groups
should be increased and their activities promoted.

Habitat enhancement and creation measures should be encouraged throughout
the industry to make it the normal practice rath<, r than the province of a few
environmentally aware companies and, individuals. The channels of
communication are in place to promote this initiative (i. e. the landcare groups).

Measures to reduce and preventthe incidence of soilcompactionandsoilerosion
should be one of the cotton industry's main landcare environmental objectives.
The techniques and "1,110w. how" are available, it is simply a question of the
dissemination of up. to. date information (througli Landcare groups, seminars,
conterences, fairs) to as large an audience of cotton growers as possible.

Fertilizer use is not currently causing major environmental problemsin the cotton
industry, but it has the potential to cause significant damage if not carefully
controlled. Over. use should be discouraged not only on economic gi'ounds but
also on environmental gi'ounds.

.

o

.
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5.1 in'TROD CTION

The Australian cotton industry is largely dependent upon the availability o wa pr or
irrigation, although a certain amount of rain. fed cotton is also g;own. The ^Teation ^
ina'or dams on rivers in New South Wales and Queensland in the 1960's an 's

Tovided a reliable supply of irrigation water and thereby provide t e inpe us
massive expansion and present commercialsuccess of the cotton in usry. gi'
majority of the cotton now gi'own in Australia is flood irrigated and hence e in ustry
represents a large regional demand on water resources.

Furrow irrigation (also called flood irrigation) is the main method used by AUStra^an
cotton growers. Water issyphoned into the field from aheader ditchlocate upgi'a ien
and runs down between the rows of plants. The run-offis collected in a tai. wa er i c.
and generally channelled to another part of the farm for re. use or storage. a I '
applied to the crop at intervals througliout the season, the timing of these irrigations
being controlled in relation to water demand by the crop.

Water. use is limited by a system of licences and allocations (see. section pn legislation
and controls) in all areas, butthe way in which it is provided varies. TIPipally growers
pumpwater out of the river themselves but in some of the Queenslan jinga. 'on are^s,
such as Emerald, a watersupply networkwas built by the government an 's supp '^s
water to the fartn boundary. Some gi'owers use boreholes, either irisea o. or
addition to river water supplies. Many growers supplement their water ocaions y
collecting storm run. off in purpose built storage reservoirs. Alternatives to rrow
irrigation are available, notablydrip irrigation and sprinkler irrigation (Browne 1984) but
these methods are rarely used in the Australian cotton industry.

5.2 WATER ABSTRACTION

Surface Water

Issues concerning the abstraction of water for irrigation purposes revove aroun e
conflict over a limited resource. Australia is the worlds driest continen an

Issues Relating to Water Abstraction

consequently water resources are at a premium.

Water use is strictly controlled in the cotton growing areas of both Qi:Genslan an 6111'
South Wales and resolving potential conflicts between different groups of water users is
the responsibility of the authorities who allocate water resources. Neverthe ess t e
cotton industry is regarded by some as a particularly heavy water consumer a e
expense of other water users' It is felt by some that the financial muscle o t e cot on
industry enables it to exert greater influence with the water resources departments an
other groups.

.
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aterSurface

All tjonsarerenewableandtransf6TablG. 'g , h, ,,, ttjcjentSpaT6Allocation"""' are onlygrantedwhenadamhassufticien p
river catchinent an
capacity.

eriverismeteredandchargedfort^q 'h
ar, obliged toillfO"' ' '' then be released from adamandte
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Surface Water
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Performance of the Industry in Relation o Water Abstraction
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Water uses with which cotton irrigation may potentially conflictinclude the irrigation of
other crops, industry, domestic watersupply and, in particular, the provision of water for
livestock. Questionnaires were received from three gi'aners, which referred to
monopolisation of water resources by the cotton industry.

Offtake of water for irrigation also affects riverme wildlife, reduces the flow througli
down. stream wetlands and alters the seasonal pattern of high and low flows. Wetland
areas are generally of great importance for wildlife, but this value is vulnerable to
modification of the now regime.

Ground Water

Where ground water is used for irrigation, a potential problem is the depletion of the
aquifer which occurs when consumption rates significantly exceed recharge rates. The
result could be a diversion of water resources away from other users'

52.2

General Control

The use of water by cotton growersin New South Wales is regulated by the Department
of Water Resources. Growers apply for an irrigation licences and, itsuccessfiilare given
an allocation based upon the area of land they wish to irrigate. This allocation is set at
6 megalitres/hectare/year butthis is provisional upon adequate water resources being
available at the start of the season and it is common for growers to receive less than
30% of their allocation in seasons foMowing a dry winter. 111 Queensland the control of
water usage is vested in the Water Resources Commission, a division of the Department
of Primary industries. The system of licensing is similar to that employed in New South
Wales.

Legislation and Controls Relating to Water Abstraction

Australia is a signatory of the Ramsar Convention on Wetlands of International
Importance and consequently has accepted obligations to designate wetlands as
internationally Important and to conserve the value of these areas. Australia has
designated three suchwetlands, including the Macquarie marshes which share a common
water supply with irrigated cotton farms in the Macquarie valley. Membership of the
Ramsar Convention also involves an undertaking to manage all wetlands wisely.
Diversion of water from wetlands to cotton farms upstream of them is not necessarily a
breach of these obligations provided that sufficient flows are maintained to allow the
continued and proper functioning of the wetlands.



The principle area of water wastage is in evaporative losses om c am16
storage areas. These losses can amountto as much as 2 0 0 t e wa er
from channels could be greatly reduced by piping the channels (cutting seepage 19sses
as well as evaporation) butthis would Gritail prohibitive costs (MCGowan internationa
1986).

The allocation of the available water resources between different groups o ..
inevitably politically complicated. interviewees from t e wa er reso
clai ed that different interest groups have fair access to water resources n
stream wetlands are also a recognised water use for w 'c a equa
amtamed (eg the Macquarie marshes are allocated 50,000 megalitres/year).

Ground Water

b th Auditteamwho usedgroundwater either insteadAnumber of growers were metby the Auditteamwho used. groun wa er ei
of or, more usually, as well as surface water supplies for irrigation purposes.
particularly the case in the Darling Downs area. One grower in ic^ e
boreholes had failed. There were no other indicationsthat e aus 'on o gr
reserves as a consequence of cotton or other crop irrigation had occurre .

Surface Water

It is beyond the scope of the present study to judge between t e quo
allocated to different sectors of the community. Clearly the authorities respon^i e or
the allocation of the resource have a duty to ensure that this is not only as equi e as
possible, but also that water. use achieves maximum economic ene s o
community. nithis last respect the use of water for cotton irrigation ^s c eary. Gen
successful as the crop has undoubtedly been responsible for a genera increase in
prosperity of the regions in which it is grown. It is also essenti ^.
requirements of important wetlands are considered by the water aut on 'es in
allocation of water quotas.

Water use on cotton fg, rins in general appears to be relatively efficient an ere i
perhaps little scope for reducing the major element of wastage, evapor
Nevertheless research into methods of cotton growing which cou re uce
requirements (eg use of short seasonvarieties, betterscheduling o jinga ion , p
soil management) could reduce the volume of water wasted and should there ore e
pursued.

Conclusions and Recoin"mendations Relating to Water Abstrectiom
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Ground Water

The limited evidence available to the audit team suggests that exhaustion of ground
water reserves is not currently a problem other than at a local level. Use of ground
water reserves is controlled in the same way as surface waters and the water resource
authorities can avoid excessive offtake through the limitation of licences and allocations.
Clearly an independent assessment of groundwaterreserve depletion would bedesirable.

53 WATERMANAGElvmNT

53.1.

Tail. water Management

The handling of irrigation water is one of the most controversial aspects of the industry
because of the potential for polluting rivers through the release of tail water. Many of
the questionnaires received identified this as an issue and interviews revealed that it is
a major concern of regiilatory bodies such as the SPCC and'the Water Resources
authorities of both states as well as industry critics and growers themselves.

Furrow irrigation gives rise to a small proportion of surplus water which runs off the
bottom of the field. This 'tailwater' will often be contaminated with pesticide residues
washed from the soil and the crop stems as it flows down the field. If subsequently
released into a river, these pesticide residues can form a hF, 7, ,rd to aquatic wildlife and

to human communities through contamination of drinking water.potentially

Many of the insecticides used on cotton are kilowrito be toxic to fish and there have
been occasional fish kills which have been widely attributed to releases of, pesticide
contaminated tail. water. These incidents are widely reported in the press, radio and
television and were considered by nearly all questionnaire respondents to be the most
widely publicised issue. It is argued by the industry, however, that fish kills can be
caused by other factors and that tailwater release is often not responsible for fish kills.

In addition to containinating receiving waters with pesticide residues, tailwater releases
can also affect water quality by importing nitrogen and other nutrients from fertiliser
applications and by increasing silt loads. increased nutrient levels, referred to as
eutrophication, can potentially promote excessive growth of aquatic algae which in turn
can choke other aquatic life and, in extreme cases, completely de. oxygenate the water.
Algal'blooms' provoked by excessive nutrientlevels can sometimes involve Blue. green
algal species which produce toxins that are potentially fatal to wildlife, livestock an
people drinking the water.

in addition to surplus irrigation water, storm water run. off from cotton
potentially lead to the same pollution problems, if allowed to enter rivers.

Environmental Issues Associated with Water Management

9.1^
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Groun Water Containtimatiom

Contamination of ground water through the 16aching down of pestici e an e ii
residues is an area of potential concern, especially as contaminate aqui ers in y
extremely long periods of time to recover, depending on the nature o t e rec arg .
does not, at present, constitute an issue of major public concern wit respec q
cottonindustry, althoughsome monitoring could provide use i orma i

Water Storage

Many growers have on. farm water storage facilities. in most cases
p. Tp fa'orublicconcem, thereiSconceminsome
quarters that this practice could have deleterious effects on t e ecoogy
e hemeralwetlands by interfering with the natural wetting and drying cyc e. i a orig
are important habitats for breeding waterfowland in wet years can e io ogica y ry
productive.

Legislation and Controls Relating to Water Management

1/1 New South Wales, water pollution currently falls under the juris to ion o
Pollution ControlCommission who implement the Clean Wat^rs Act(I^70). Un4erj^is
Act it is an offence to discharge pollutants to anywaterbodywithout a isc arg i
Offenses againstthe Act carry penalties of up to $40,000 for a corporation an ,
for an individual. The SPCCis also Ginpowered under Regulation o e e
Waters Actto order growers to carry out appropriate wor to preven '.
contaminating rivers. EffectiveIy these laws amount to an obligation on growe
recycle all of their tail water (and storm run. off) within the farm and not release it to
any rivers.

After July 1991the SPCC will be brouglit under the umbrella of the newly formed
Environmental Protection Agency. This will have implications for resources an ence
the implementation of legislation but otherwise will probably not signi can y a
legal position with respect to tail water control.

in addition to the SPCC, the Department of Water Resources also imposes con iio^s
on growers before granting irrigation licences. These include installing a equa ^ . i.
water controlsystems. The Department of Water Resources indicate a con i'
are likely to become more stringent and includerequirementsfor managemen p an
environmental impact studies.

in Queensland the principal legislation relating to pollution from tai-watej re e^ses '
the Clear Waters Act (1971-82) adjntnistered by the Water Quality Council. This Act
prohibits indiscriminate and uncontrolled discharge of waste water an ot er po u ' g
matter into State's waters. Pollution is defined as any change in the properties o any

5.32
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waters such as to cause or be likely to cause a nuisance or render such waters barniml,
detrimental or injurious to public health, safety or welfare or to domestic, commercial,
agricultural, recreational or other legitimate uses thereto or to livestock, wild animals,
birds, fish or other aquatic life". The Act also imposes a "Duty of Care" on occupiers of
all premises to ensure that water pollution is not likely to arise from their activities.

The Clean Waters Act notwithstanding, the Queensland authorities apparently pursue
a more Iaissez. haire policy with respect to irrigated fanning and do not actually impose
tail water recycling on growers.

5.33

Tail Water Management

Pertom, amce of the Industry in Relation to Water Management

Release of'I'am Water

in New South Wales allofthe growers interviewed claimed to have reticulated irrigation
systems designed to recycle all of their tail water. Most also possess water storage
impoundments enabling them to hold at least a proportion of the run. off from storms
although a number offarms were observed from the air which did not possess water.
storage reservoirs. Corporate farmers visited also had fail-safe systems' (e. g. locked
sluices with only one key held by the responsible irrigation manager) to minim^se the
possibility of unauthorised release of tail. water. 111 spite of these precautions there is
evidence that releases do occur, at least occasionally.

interviews with government officials (SPCC and Department of Water Resources)
indicated that they consider the maiotity ofgi'owers are good performerswith respectto
tail water control but that a small percentage are careless. It was suggested by one
interviewee that few breaches of the Clean Water Legislation were blatajit abuses, the
majority being stress related. Small new cotton farms servicing heavy bank loans are
likely to be most economicalIy stressed and to have the least adequate precautions
againsttail. water and storm water release; and this may explain why fish kills appearto
occur more frequently in the more recently established cotton gi'owing areas.

All area of confusion concerntng water releases to rivers is the amount of storm water
that growersshouldwithhold in the event of heavyrains. in Newsouth Wales the SPCC
did at one stage suggest that allstorm water from a six inch storm should be retained but
growers argued that this was unrealistic. These volumes of water would be technicalIy
difficult to contain and in any case the dilution levels would be so great that any
pesticide residues in the run. off would have negligable impact. It is generally agreed
that, because of this dilution effect, only the 'first flush' of a major storm needs to be
retained but there is currently no guidance on how to calculate the first flush (i. e. the
accceptable pesticide perilJissable for release).
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Fish Kills

The most conspicuous 'evidence of tail water release is t e occurr
Other evidence suggeststhat at leastsome of the reporte s s.
esticides released with tail-water. The industry suggests that a terna i

ano7da (especially after storms which stir up sediments into t^e yater co urnn an
sudden temperature changes (as when a dam releases a 'slug' o co er wa
do stream). In warm weather high nutrientlevels (eg from sewag^ e uen can
Tomote high algal and Tmcrobial activity which can also cause ano70a.

Pollution Control Comumssion acknowledges (interview) that such actors can a
potentially cause fish kills.

ThefteqUG'cywi ' h SPCC, IthoughWhyte&Conlon(1990)refertooniy
8 kills between 1983.84 and 1988.89. These are apparently not ran omy
throughoutthe cotton growing areas butseem to occurin CG am - p
hot spot is the Mungindi area on the Madntyre River w ere severa
occurred in recent years'

There are gi. eat difficulties in determining the true cause o ^
because low staff levels of SPCC and other bodies combine wit t e gr
involved, to make it rare for fresh samples of the river wa or a
collected for laboratory analysis. Onlyonecasehasresute mapr ,
MungindigTO"'W'' I , d a Gal). WhyteandConlon(1990)citeseveralcases
where endosulphan wasfound to be present in the water ut up a y
(and therefore the cause of their death) not proven. intoo of thes^ c^ses s o
conditions likely to create unfavourable conditions for fish prece e e i

It is notl^loom whatimpactthese fish kills have on population 16ve s wit in
this hasnotbeen studied. Elsewhere, Johnston and Cheverie (1980) found th^t mon s
after a large kill of a population of BrookTrout Salvejin"$10ntt, laits and Rain ow Tou
Salmo gaitd, 18r" in a Canadian stream the population levels ha on y rec
and73%respectively of their3yearaveragebeforethekill. owever, y
demonstrated, differentspecies can be expected to differwi ey irispee .Iy
from population crashes, depending oninanyfactorssuc as i .ry gi,
behaviourand the availability of other populationsftomwhich re. co o11isation c
The relevance of that study to Australian cotton. related fish Id s is ere
Furtherrnore, although large numbers of dead fish have been observed when. s s
have occurred, no known attempthas everbeenmade to estimatew a propo
local population has been affected.

It is not known to what extent aquatic invertebrates are affecte w en s
Mortality of these organismsislikely to be much less conspicuous t an Is ea
the otential for it to occur cannot be excluded.

I the Macintyre River, fish kills appear nottohaveOther than in the border region along the Macintyre River, fish kills appear not o a
been reported in the Queensland cotton growing areas in spite o t e ac
appearstobelesssttingentobservanceoftail-waterrecycing. in , ,
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the government constructed irrigation infrastructure designed so that growers release
theirtailwaterinto a drainage networkwhich eventuallydebouchesinto the natural river
system (though growers may pump freewater from the drainage system as it passes their
own property). in spite of the apparent risks with this system, no fish kills have been
reported and the Local Authority water sampling (see below) has not revealed any
problems. Regional differences in the extent to which fish kills are reported may be
partly due to some rivers or creeks being more vulnerable to fish kills (for example
because they are slow flowing, or located adjacentto a cotton farm) and partly because
incidents are more likely to be observed in some areas than others'

Many growers claimed to have fish populations within their own water storage and
irrigation systems and cited this as evidence that the problems with tail-water are
exaggerated (since these water bodies would be expected to be more contaminated than
rivers). The presence of piscivorous birds including herons, cormorants and darters in
a number of the water storage lagoons observed during the audit, to some extent bears
outthis claim. Growersstated that they did not experience fish kills in these lagoons but
this could not be independently verified.

Water Sampling

Water sampling programmes have until recently been carried out on an ad hoc or
incident. related basis and consequently there is a shortage of data on poUution levels in
most water bodies. However a number of studies have been conducted which have

provided some evidence on the extent to which releases of tail. water occur and the
extent to which water bodies are contaminated with pesticides.

The SPCC conducted a water sampling survey on the Gaydir, and Macintyre/Barwon
river systems in 1986-87 (1</10wles 1987) and detected various pesticides in several
samples. These included the banned insecticides dieldrin and chiordimeform as well as
endosulphan and diazinon. Concentrations of endosulphan detected ranged from traces
up to 3.0 Fig/Land in several cases exceeded levels which in Australian conditions could
potentially provoke fish kills (0.3 F1g/L; Whyte and Coalon 1990). The levelswere in all
cases well below the levels permitted in drinking water by the World Health
Organisation (40.0 Fig/L).

Knowles (1987) suggested that the results of hissurvey (which also measured other water
quality parameters including turbidity, suspended solids and nutrient levels) indicated
that most tail-water releases may be occurring at the end of the growing season after
growers have no further need for irrigation water.

Water sampling has also been conducted in the Emerald area by the Local Authority.
This initially covered eight sites around the town, including the raw water intake for the
town's domestic supply, on a fortnightly basis. analysis covered the range of pesticides
in use in the area. The programme, has only revealed trace levels of any of the
pesticides concerned and consequently has been scaled down. For example in the 1989.
90 season only one sample contained detectable levels of pesticide. This sample
contained 0.3 Fig/L endosulphan which, whilst well below acceptable level for human
drinking water is sufficiently high to be potentially dangerous to fish.

(1)'7



in New South Wales, a more complete data set shou soon
sessment of the extent of pollution of water courses through tai-wa ^r.
De artment of Water Resources has recently commence p "
rograrnmeintheNamoi, Gaydir, aruonan aCqU fprqgT' b Iton owersthrougha16vyOnthGCOStOfirrigationwaterof

' tended to determinethesourcesofundesirable c Gini s
and ways of reducing them and to provide public in onna o
are not yet available from this survey.

Fertilizer Ruin. off

The impact offertinser use on water quality is also an area o po en '
uantities of nitrogen are applied to cotton crops. a

SouthWalesandQueenslandwereinterviewedandco rule a p
consieTGaP"' As'th sticideresidues, thepotential

foreutTOP d edtokeetail-wateron. farm.

There is evidence that losses of nitrogen applied as ertiiser o ' ^
consi^t ' " y l, ,, l(Hu lite sera1. 1990). This may indicate that, manycase,
tailwaters are notparticularlynutrient enriched. Excessive g gr
to be a problem within the irrigation systems an waer s g. g
observed during the audit, supporting this viewsince thesewa er o
appear to offer ideal conditions for algal blooms.

Ground Water

Most of the cotton farms in the Australian industry are situated a ove re a ' y
de OSits of impermeable clays and so the contamination o gi'oun.
represents a reasonably smallrisk. Where growerswho farmed on i eren s type
or on land with aquifers close to the surface, were interviewe ey
awarenessoftherisksofgroundwatercontgiminationan too preca ..
including avoiding persistentsoilactiveinsecticidesan avoiing pe "
containers.

Thenskstogroundwaterposedspecificallybyirrigationpractice^are ^ po. y
lessthanthose posed by pesticide disposal practices since t e jining ^
the amount of water supplied each time are calculated to ina e e PI
of the water resource. This includes ensuring that assmall a propo ion po
descendsdownthesoilprofilebeyondthereachofthecroproots. eg;ea p
for irrigation water to penetrate deeply down the soilpro e an possi y ' gr
water is through seepage from poorly sealed channelbottoms andwaterstorage g
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Studies of the fate of nitrogen applied as fertiliser on irrigated cotton crops on typical
grey clay soils have indicated that the principle losses are due to denitrification and that
losses to 16aching are negligible (Humphreys at aL 1990) suggesting that nitrate
contamination of gi'ound water is not a significant threat Similar studies on other soil
types would be useful to support this conclusion.

Allinterview with the Department of Water Resources in New South Wales indicated
that the Great Artesian basin, one of the largest aquifers in eastern Australia does not
show any signs of pesticide or nitrate contamination. There are however many smaller
aquifers closer to the surface and it is notlKnown ifany of these have been contaminated.
The SPCC interviewees believed that the good aquifers are reasonably protected.

Water Storage

Little information is available on the extent to which billabongs are used for water
storage on cotton farms althouglithe practice is known to occur (Whyte and Conlon
1990). All of the cotton farms visited during the audit had purpose built ring tanks for
waterstorage purposes and nobillabongswere observed muse aswaterstoragefacilities.
One of the farms visited had a billabong area which was maintained as ^In unofficial
nature reserve

Research has not been carried out into the effects of storing water in billabongs but
there is concern that interference with the natural wetting and drying cycle could upset
the ecology and reduce the productivity of these ephemeral wetlands. Potential impacts
include the death of plant species which cannot tolerate prolonged inundation or
waterlogging (eg Red River Gums) and their replacement with aquatic flora (animals
dependent on the original flora then lose habitat) and the upsetting of nutrient cycles
(Department of Water Resources 1990).

111 contrastto the potentially adverse effects of using billabongs, the construction of ring
tankshas apotentiallypositiveimpactbyprovidingadditionalhabitatforaquaticwildlife.
Some of the water storage impoundmentsseen during the audit were of some value to
wetland bird species with various heron, egret, cormorant and wildfowlspecies present
on them in reasonable numbers. However most storages observed contained little bird
life. The standard design ofthese storage lagoons aimsto maxiinise storage capacity and
minimise the area occupied, with the resultthattypically they are relatively deep (3 - 5
metres) with steeply shelving banks. These characteristics do not favour most aquatic
wildlife.
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53.4

TailWater Management

The majority of growers are responsible about recycling tail water an preventing i
escape into natural water courses. Water shortage and the resulting pressure to ina e
the very best use of available water encourages good practice in is respe
Nevertheless there is evidence that breaches do sometimes occur. These are i e y o
be caused by a minority of poor operators, who affect the reputation o t e entire
industry-

Whentailwateris contaminated with pesticides, its releasecancause s san ^
will have been the cause for some of the fish kills that have been observed. However,
the proportion of fish kills occurring which can be attributed to tai water re eases
remains open to question as the data necessary to determine the cause is no aways
available.

It is to be hoped that the creation of the new Environmental Protection Agency in ew
South Wales will result in greater allocation of resources to effective monitoring o
incidents so that professionalIy competent agents can rapidly obtain t e appropria. e
samples. The cotton industry should welcome such a development an encourage. i,
since independent, authoritative decisionswillbeverymuch in its favourw en s s
are not caused by tail. water release, whilstthe greater probability of being caughtshould
reduce the frequency with which tailwater releases occur.

Fish kills, when they do occur, are possibly the worst publicity for cotton farming an t e
industry should make a concerted effort to ensure that all of its mein ors appy e
highest standards of control possible. Although clearly undesirable, the wi er
implications of fish kills should not be exaggerated. Fish are particularly sensitive o
endosulphan and so a fish kindoes not necessarily imply a humanhealth ris . e eve s
of pesticide that have been recorded in'river water to date have been we wit in e
levels considered safe by the World Health Organisation.

The introduction of a systematic pesticide monitoring scheme by t e GPartmen o
Water Resources in New South Wales is very welcome, particularly as the avaia e
water quality data is patchy. This survey will have various benefits including increasing
public confidence in the safety of the water supply, encouraging biglier stan^ards
amongst growers and identifying any problem areas so that they can be appropriateIy
dealt with.

The lack of gindance on 'firstflush calculations in the event of heary rain a is an area
of concern. Constructing sufficient storage capacity to withhold all of t e. run'O
produced by the most extreme storm events would involve growers in unju^'
expenditure, but clearly the first flush of a storm can potentially contain signi can
uantities of pesticide and should be withheld. Calculating how large this rst us

should be is amenable to a relatively simple modelling study. Such a stu y s ou
conducted.

Conclusions and Recoinmemdatio"s Regarding Water Management
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It is recognised that the design of the irrigation system in Emerald did not include
allowance for tail water recycling and that growers have operated within this system
without apparent water quality problems, or fish kills. Nevertheless it is recommended
that, even there, recycling of tail-water should be implemented.

Available evidence does not suggest that cotton growing is contributing to significant
eutrophication problems in rivers. Neverthelessthe potential forthis to occur cannot be
completely excluded and this provides a further argiiment for ensuring that tail-water
control should be strictly observed.

. Antail water should be recycled. This minimises the risk of contaminating natural
water courses with pesticides and nutrients or otherwise impairing water quality.
Peer pressure amongst farmers and government inspections should be used to
encourage the worst performers to improve their performance.

. At leastthe first flush of storm water run. off should also be withheld and the water

storage capacity on cotton farms should make allowance for this.

Studies should be conducted to provide realistic guidelines as to how this first flush
should be 'calculated. The cotton industry should commission an appropriate
research programme.

111 areas such as Emerald, where the entire irrigation scheme was set up without
provision for tail. water recycling, gi'owers should set and work towards a realistic
date for complete Teticulation of tail-waters.

.

.

Ground Water

Currently available evidence does not suggest that irrigation practices on Australian
cotton farms are causing problems with the quality of underground water supplies. It is
considered unlikely that such problems will generally occur in the flinte as the recharge
for most aquifers is not straight down througlithe soil but often at some distance from
cotton growing areas. Nevertheless, the industry should remain aware of the potential
for ground water contamination and monitoring programmes should be maintained at
sensitive sites. The water holding capacity of channels and storage lagoons should be
tested and ensured. In addition to protecting ground water this has the benefit of
avoiding wastage of water supplies tlirougliseepage.

Water Storage

The majority of water storage occurs in purpose builtlagoons and to some extentthese
provide an ecological benefit by providing new habitat for wetland birds and other
aquatic wildlife. In most cases this habitat is of limited value because of the
unfavourable design of ring. tanks but in some cases relatively attractive habitats have
been created. The use of billabongs for waterstorage should not be encouraged as this
may have adverse effects on their ecology. Studies on the ecological impacts of this use
of billabongs would be useful.
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6.1 in\^ODIJerlON

After harvesting, the cotton crop is subjected to various treatments and processing steps
including: gin^g; de. linting and crushing; or carding, spinning, knitting, weaving, dying
and finishing. The scope of the present auditincluded assessment of the environmental
health and safety aspects of ginning and cotton seed processing, but did not cover
subsequent processes such as carding, spinning and weaving.

Ginning

There are now eight Australian processors: AUScott Pty Ltd, Cony Farms Pty Ltd,
Darling River CottonPtyLtd, DunavantEnterprisesPtyLtd, NamoiCottonCooperative,
Northwest Ginning, Queensland Cotton Corporation Pty Ltd, and Twynam Cotton Ltd.

Table 3 below summarises the status of the existing ginning facilities in Queensland and
NSW. There are currently 21 ginning facilities(15 in NSW and 6 in Qld). Namoi Coop
has plans for new gimitng plants in GOODdiwindi and Mungundi.

TABLE3

PROCESSOR

AUSCOtt

LOCATIONAND STATUS OFG^'NunGFACiuri. I'S

Cony Farms

NO GBq'S

Darling River

Dunavant

6

NamoiCoop

LOCATION

Namoi(Nanabriand Wee
Waa), Gaydir (Moree) and
Macquarrie (or Wanen)
valleys

CollarenebriI

I

North West

Qld Cotton

2

9

Bourke

Moree

Yamala (TIT Emerald) I year

Namoi(Nanabri& Wee Waa Tunadunna
and Tunad, ,unah), Gaydir (or planti^th^
Moree) and Madntyre oldest gin
(Goondiwindi) valleys
Moree

CGcil Plains

St George
Biloela
Emerald

Macquarrie (or Warren)
valleyTwynam Cotton

AGE

Hassome of
the older

facilities.

I

4

7.8 years
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Dadng th^ short ginning sonson (April- July), the gins op^rate ?4 hours a day (? x 12
hourshifts), 7 days per week. The remainder of the year, the equipment remainsidle or
is being maintained in preparation for the next season.

Operation at a typical gin is as follows: cotton modules are delivered to t e site y ony,
covered with a tarpaulin and stored outdoors on the module storage pa s. en rea y
for ginning, the modules are conveyed to the module feeder y a ino u e ugg\ in
buggy'. Asit enters the plant each module is broken down pneumatic^11y, the disperse
cotton then passes through a series of hot air driersto reduce the moisture con en an
trash in the cotton. Trash is removed using a series of rollers which c earl e co on n
removenep-producing particles, grit, sticks, burrs, gi. Genleafan ar o w 'c
degi. ade cotton quality. The drying and cleaning can be a singl. ^ pass or double pas^ byo
stage) system. After cleaning the cotton proceeds to the gin fe^der. nith^ ginning
process, a series of high speed circular saws rotate throug!Ia se^es of ne ri s. ^
action pulls the fibre through the ribs leaving the seed behind. High speed brushes are
used to remove the fibre from the saws.

The resultant fiiz^), seed is mechanicalIy and pneumatically transported to the. see
storage shed and the lint cotton removed from the seed is pass^d througli a series of
rollers which actto further remove dust and fine trash before being sinoo e , coin e
and pneumatically conveyed to a bale press. The 2271, g bales are t en tagge , agge ,
and moved by forklift to the bale storage area. Like the ino ue pa , e ae g
area is outdoors, but this area is typically roofed.

Nearly all gins in Australia are saw-type gins which are better suited to t e s ort. s ap e
length of Australian cotton. kilthe sites visited had either Lummus and/or Continenta
equipment. Gins typically process about 45 bales per hour'

The most modem facilities have a free standing console which is enclose in a separa e
controlroom. The console has a series of locks which allow the safe isolation o a given
machine. in older gins the console is not isolated in this way.

Gins rely on a core staff, typically 4 or 5 in number, of experienced, flintime Ginp oye. ^s.
During the ginriing season, casual and temporary staff are recruite or Inor
tasks; the number of casual workers varies according to plantsize. nsuring personn
receive adequate training is made more diffictilt by the high turn over amongst casual
employees'

Cotton Seed Production

Currently, the Central Seed Distributors (CSD)is the only organisation which processes
and supplies the cotton industry with planting seed, although, there are p ans or a new
company, Pioneer, to become established later on this year. This new enterprise wi
supply, but not process seeds.
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The CSD is a non-profit organisation responsible for processing and supplying the cotton
growers with high quality seed. This requires on-going research and field trials in anthe
cotton growing areas. The CSD has a processing plant, seed storage silos and a
laboratory in Wee Waa which was visited in February.

Annual maintenance startsin December and proceedsthrough to late March. The plant
is completely stripped down and worn parts replaced. At the time of the site visit, the
plant was undergoing its annual maintenance; nothing was operational and much of the
equipment was in pieces on the floor, awaiting new parts, refurbishment, etc.
Consequently, no first hand kilowledge of the operation was experienced at this plant.

Seed processing begins in April as the seed must be ready for planting in September.
Ginned cotton seed is received from ginning plants and is stored in a controlled
environment prior to processing.

Seed processing, like ginning, is mechanicalIy intensive. The ginned seed is often
referred to as 'fuzzy seed' because the small cotton lint fibres still attached to the seed
give it a white and fiizz>, appearance' The fuzzy seed is first dried with hot air in
machines similar to those found at ginning sites, it is then weighed.

The seed is then put through a rotating drum for dennting. Anhydrous hydrochloric
acid gas is used to facilitate removal of the lint fibres from the seed. This process is
temperature controlled to ensure minimal damage to the seed and efficient operation.
After denntirig, the lint fibres which have become brittle are removed from the seed in
buffing and polishing drums. Fine lint from the buffing stage is conected by a vacuum
dust collection system.

The acid residue which is left on the black (dennted) seed is neutralised with ammonia.
The plant uses both forced and natural ventilation to reduce the ammonia and
hydrochloric acid fumes. CSD will shortly be switching from ammonia to calcium
carbonate to improve health and safety. When the seed reaches the appropriate pH, it
is air cleaned by means of a series of vibrating screens located above gravity tables.

At this point, the good seed is separated from the off. grade material. The heavy seed
(good seed) receives further treatment while light seed (off. grade) is rejected and sent
for crushing to make cotton seed oil or stock feed. The seed crushing process however
is outside the scope of this Audit.

All acceptable seed is chemically treated with 2 fungicides (not named) to impart
biological resistance. Addition of fungicide is electronically controlled and a
hornogenous application is achieved with a roller drum. The processed seed is finally
pelletised and transported away.

Fungicide treatment is demanded by the growers as CSIE^. 01CSD trials have shown that
treated seeds yield better results than untreated ones and that the treatment seems to
allow the elimination of an early pesticide spray. The fungicides applied to the seed
must first be approved by the State Registrar of Pesticides as being chemicals which do
notleave a residue which is barniml under normal seed handling operations. CSD state
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that the quantities of fungicide used are just enough to protect t e see ing
naturally degrade. Minimising the use of chemicals is also importan eca
chemicals are relatively expensive; CSD aim for zero stock levels at t e en o
rocessing season; the shelf life of the chemicals is reported to be years'

As with the research part of the work, quality assurance is key to t. e success
production of high quality seed used by the Australian industry All on-site a ora ry
is used for:

testing the presence of residual acid on the seed product; separating pro uc an
ade seeds; checking germinability and vigorability.

maintenance employees' The staffThe operation requires 12 full-time process &
turnover rate was given as 2 employees per year.

6.2 GinN^'GOP^TIONS

Environmental Issues Relating to Ginning Operations

ingeneral, the gins do not pose an. environmental problem or t e oca co 'ty
because they are usually located several ldlometres away from nearest neiglibour an
emissions to the environment are low. However, noise and dust can e a pro
neiglibours located within several hundred metres of a ginning facility.

The principal environmental problems at gins relate to the indoor environmen. .
problems are related to occupational hygiene and safety and arise from dust, noise an
worktime accidents. Problems can also arise from the handling and storage 0 2.72r ous
chemicals and from the incineration of trash. The principal problems are iscusse

6.2. I.

below:

Dust

Dust can be an issue of environmental quality (outdoor air quality) or occu^ational
health (indoor air quality). Cotton dust, consisting of broken cotton fibres and. air^ome
plant debris, minerals, fungi and bacteria, is a recognised health hanar . 's onco y
byssinosis has been associated with cotton spinning and weaving, w 'c may e
contracted if an individual is subject to prolonged exposure at bigli atmospheric cotton
dustlevels. Byssinosissyinptoms may take 5 years ormore to become appalGrit(1.11vl^ ,
1979). No case of byssinosis has ever been reported in relation to any ginning op^ratiqn
in Australia, nonetheless medical surveillance of employees is important. especi y in
cases of liability & workers compensation.
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Sax (1979) lists other hazards attobutable to cotton dust including: ilhiess due to
allergens or fungi in cotton; bronchial asthma, sneezing and eczema resulting from
inhalation in sensitised individuals. Symptoms will generally disappear if affected
individuals are removed from the source of exposure; however, medical attention will be
required to ascertain if there has been fibrosis of the lungs.

Cotton dustis also a nammable material and can cause environmental problemsin this
respect.

Noise

Noise can be a hazard to health causing hearing problems in workers exposed to Ingli
levels of noise over long periods. This is an occupational health and safety issue; at
gi. eater distances, noise from the plant is unlikely to cause health problems but it can
cause general environmental disturbance especially to residents in proximity to gnuiiiig
plants.

Accidents

Cotton ginntng equipment has many moving parts, making it difficultto achieve effective
machine guarding. Consequently considerable care must be taken to avoid workplace
accidents. Although accidents involving machinery are relatively few, they can be very
serious. The cleaning of machinery while it is operational is an important cause of
accidents.

Eazardo"s Substances

Ginning is a mechanical process; consequently, very few chemicals are handled and/or
stored on. site. Most gins store small quantities of fuel and lubricating oils, as well as
o7cy. gen and acetylene (kept in small quantities) for welding. Gas bottles are typically
stored above ground. Environmental problemsrelatingtohazardoussubstancescanoccur
during storage, handling and disposal.

Disposal orWastes

Cotton arriving at the gin contains approximately 7.10 % trash, therefore a gin site with
an 80,000 bale per season capacity can generate 2000 tonnes trash. Trash can include:
green sticks, leaves and other material from the cotton plants, bales which have couglit
fire, lint and dust. Trash is disposed of in several ways; filtered dustis often given away
for use as garden mulch; other wastes are disposed of in waste pits on site where they
are often burned.

41\a



Therearefewenvironmentalproblemsassociatedwitht e isPOSa. . ..
no data to suggest that ginning trash is contaminate wi pesi'
warranting concernalthoughconclusiveevidenceislac 'rig. er y
bunting of large quantities of trash can give rise to oca air po
of harmful combustion products such as polycyclic aromatic y To
which are suspected human carcinogens.

6.2.2

Dust

in NSW, ambient outdoor dustlevels in close proximity to t e gin are r gu y .
SPCCwhileregtilationofindoorlevelsaretheresponsibilityo or o ;
in Queensland, both responsibilities belong to the Department o ea

The SPCC advise that the general particulate standard of O. g In apP '
(outdoor) for cotton dust concentrations, unless the site licence spedfi^s ot er\is .
method of controlis by the "best practicable means" (^PM). BPM is a moving arg
which is defined by the competentregiilatory body (Ie SPCC. ueens. a ,
reguaory y. tfi'encjesofabout96%.

ew (id )cottondustlimitsetbyWorkSafeAustralia, is 0.2mg/in'The work place (indoor) cotton dustlimit set by Wqrk^^fe AUStrali^, is ing
(measured by 15 mm mesh); and the respirable dustlimit is 10 ing/in .

less stringent.Other international occupational hygiene standards are simi ar or even

The USA, Time Weiglited Average (TWA), Occupational Safety and ^;, Galt'
Administration (OSIIA) statutory limit for worker exposure = 0.2 ing/in ,lint
free (8. hour TWA); lint free measured by vertical Glutriator.

TheUl<. Occupational ExposureLimits(OEL)statutory limitforworkere^POSure
= 0.5 ing/in' total dust, less fly (8. hour TWA); note: fly is large airborne
particulate material suspended in atmosphere which fails to pass tmougli a
nominal 2mm wire gauze mesh filter.

I^gislatiom and Controls Relating to Gimi, ing

Noise

in NSW, the Noise Control Act (1975) gi^^sthe SPCC controlfor orgy^wing exc^ssi^e
noise from scheduled plants. For premises which are not sche u e , co
responsibility' P"" A h' fthDeartmentofHealth, local
authorities and the police.
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The statutory occupational exposure limits for noise in NSW and Qld are identical: 90
dBA averaged for an 8hour day; where a daily noise dose exceedsthislimit action must
be taken to reduce exposure to the allowable limit. It should be noted that there is a
quantifiable risk of hearing damage for employees exposed to a daily exposure level of
between 85 and 90 dBA. Even below 85 dBA some smallrisk remains, demonstrating
the need to take practical steps to Intriintise noise exposure.

The Factory Shops And Industries Act (FSAIA) is currently in the discussion stage in
NSW. The bill may lower the statutory noise limitt0 85dBA (in line with Europe and
the Us)in the very near future. It is 67cpected to come into law this year. This bindeals
with noise and heat in the work environment.

Noise surveys are required in NSWunder 1978 Noise Regulations. Noise regiilations are
now 10 years old and Worksafe Australia is now tiglitening up. The WorkCover
Authority (NSW))indicated that only 10% of Australian industry seems to be complying
with the current regiilations. State Health & Safety inspectors are now requiring
employersto comply with noise testing requirement within 28 days of official notification.

Accidents

The health and safety of employees in the workplace is the responsibility onhe employer
and is controlled through the relevant commonwealth and state legislation. in addition
some Of the large corporate gin owners have their own safety policies relating to health
and safety in the workplace.

1/1 New South Wales responsibility for enforcing health and safety regulations is vested
in the Workcover Authority under the Occupational Health and Safety Act(1983). in
QueenslandtheDepartment of Health is giventheresponsibilityforenforcinghealthand
safety regulations under the WorlCPIace Health and Safety Act (1937.84).

Hazardous Substances

in New South Wales the use, storage and disposal of hazardous substances is currently
controUed by the SPCC under the Environmentally Hn7, ITdous Chemicals Regulations
(1985). New legislation is currently being enacted which will require employers to
minimise and controlthe exposure of employees of substances hazardous to health;this
new legislation is based on the British Control of Substances Hgi7, ,rdous to Health
Regulations (1989).

The SPCC is requiring that impervious bunds with capacity of 110% of the largest tank
volume be constructed around allliquid storage areas containing fuel, oil, and other
hazardous chemicals.
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Disposal of Wastes

The principal environmental impacts associated with the disposal of ginntngwastesre a e
to the burning of trash. Currently this is not a licensed activity.

1/1NSW the control of air pollution is covered by the Clean Air Act(1961) aqmiriiste;ed
througlithe SPCC. The act is concerned with preventing and minimising aji pollution
from all premises, mobile equipment and vehicles and provides for the icensing o
premises, scheduled under the act. in Queensland the Clean Air Act (1963.64) is
administered through the Air Pollution Council. The aim of the act is to prevent an
minimise air pollution.

industry Pertomiance Relating to the Ginning orcotton

The ginning facilities visited were not operating at the time of the visits; consequen y,
the auditresults presented in this section are largely based on information receive om
questionnaires and interviews with gin operators, workers, and regiiatory o 'es.
However, site visits did allow some general conclusions to be drawn.

6.23

Dust

(i) Equipment

Dust levels at a given facility are dependent on a number of factors including: t e
presence and location of dust handling equipment (cyclones, fabric filters, etc), plant
layout, quality and quantity of cotton being processed, and air movement through t e
plant.

Some plants, es^ecially the older ones, have no provisions for ust co ec ion 11
infication. Some newer plants, and plantswhich have recently beenupgrade ,inc u e

systems which have been designed to minimise environq:lental (qutdoo;) dust 16v^Is.
These plants also show an appreciable improvement in the indoor air qu ity. 61gjns
(10.20years old) have either no dust collection orsimple cyclones. The newest facilities
and some upgraded ginning plants have been fitted with fabric filters.

(ii) Dust L^^^Is

There is very little dust monitoring undertaken at cotton ginning faciities. e
monitoring that has been done has been largely the result of WorkCoverinspec 'ons an
follow. up. Few facilities had dust monitoring results available -for t e au i ea ,
although results were obtained from surveys of two gins. One of thes^. f^cilities ha a
dust collection system, the other did not. The management at these facilities were more
environmentally aware than many of their counterparts and thus commissione
surveys.
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The results, shown in Table 4, indicate that dustlevels in all parts of the gin which was
not fitted with dust handling equipment, exceeded the statutory limit of 0.2mg/in'(note:
data in Table 4 are shown in micrograms/in' . 100Lig = 0.1mg). Even in the gin fitted
with dust abatement equipment, dustlevels were in excess of the limitin some areas of
the plant.

Although dust abatement had resulted in much better working conditions, the level of
improvement was not generally sufficient to satisfy the statutory dust limit. in areas
where the limit was not exceeded there was little or no margin for comfort. The levels
of dustrecorded at both plants were not considered acceptable for unprotected workers
(eg. without dust masks).

The Audit Team was informed that it is common practice to clean the dust film from
equipment using compressed air. Dustmonitoringhasshownthatblowdownsigriificantly
increases dust burden by re. suspending the dust and creating areas of biglilocalised dust
levels. This can significantly increase the health hz, 7, ,rd.

The Audit Team was informed that a dust mask for coarse dust (5 fold level of
protection)is considered standard equipment at ginntng sites. However, the monitoring
report examined states that very few staff at either site wore the dust masks supplied by
their employers. It is likely that, by not using the protection supplied, many workers are
exposing themselves to dust levels higher than those permitted by the statutory
regulations and may be compromising their health.

The plant areas found to have the highest dustlevels were directly in front of the gin
stands and areas in immediate proximity to the bale press. -Under Such conditions all
floor personnelshould don protective equipment. Becausevisitswere onlymade to gins
during 'down time', the extent of employee compliance with the wearing of protective
gear cannot be fully assessed in this study.

(in) Occupational Health

WorkCover undertook a survey of ginntng workers in New South Wales in 1987.
Unfortunately this survey was not made available to the Audit Team. However, the
survey was discussed during an interview conducted by the Audit Team with a
representative of WorkCover. He indicated that the survey found no cases of byssinosis,
allergies and asthma which could be attributed to the work environment. However there
is concern that gin workers could suffer a reduction in lung capacity and an increase of
bronchitis.

WorkCoverhave informed the AuditTeam that they consider that the cotton processing
plants in NSW do have a real problem with occupational exposure to dust. The
WorkCover Authority has, thusfar, been lenient in enforcing dustlimits at gins, butthey
say that this policy will soon be changing. WorkCover consider that most facilities will
only be able to comply with current dust limit standards if they use the best control
technology available and the best working and operating practices.
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(i^) Fire

Noseriousfiresduetocottondustwerereportedbutintewiews e gi g
indicate that smallsmouldeting fires caused by damp cotton are not urico
e of such fires equipment is isolated, turned off, and the sunou Gring c
Down time in the case offire can varybetween 5 minutes an o
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TABLE4 COTTON DUST CONCEl\rum'TIONS (^^IltOROGRAM/M'),
ACUvi'1'1( AVERAGES

Activity

Press

Operator

AsstGinner/ 200
controlroom

operator

Feeder

Attendant

* Level higher than expected because plant configuration was such that
contaminated air was being concentrated in a corner of the site.

+ Dustingess from outside contributed significantly to elevated dustlevel.

Site with Dust Collect.
& Air Filtration

300

100

Site without Dust
Abatement

685 *

TABIiE 5

893 * +

Distance (in) from Building
10

640
1280
2560

Rural Background

Notes A 3 dBA difference in sound levelis typically required to differentiate sounds
from background levels.

7228 *

OUTDOOR NOISELEVEl, S toBA) unASURlan unER
To ACOrroNGmNmGPi^1'1N'NSPv

Noise L^^61(dBA)
70

34

28
22
20-25

4 I 1:<'



N ise

(i) Outdoor Noise

WorkCover have informed the Audit Team that a num or o gi
neihbourstocomplainaboutexcessivenoise;this wascon y
several ginmangers. Noiseisapotentialproblematsites oca p
residential areas.

O tdoor noise levels for a ginning plant in NSW have been measure .,
presented in Table 5. From this table it can be seen that neigli qu;S wi
be expected to be subjectto discernable noise eves. e p " g
ina suffer some disturbance especially since gins opera

'ruling season. However, itshould be noted that most gins are
from the nearest housing.

(ii) indoor Noise

in contr tto external noise (environmental ripise), there is consi era e e
noise within the workplace is a significant environmental prob Gin.

'th dust, of the sites visited, few facilities had any type of recor s qn ^oisAs with dust, of the sites visite , ew aciiies a
sures which were available for the Audit Team. Noise moniqri ^ ,

obtained from the same two sites whichwere monitore or u

. The noisiest partofplantis generally directly in on o gin

Noise 16^GIS at one gin ^arted between, 86 dBA (Trim) and 139.1 dBA. (maximum
peak) and the average dBA for employees monitor^d at the gin varie
86.7dBAand97. IdBA. madditiontothe8hourdailyexposure eves ,
there is a danger of inducing hearing damage should pea noise ev
dBA (ie 200 pascals reached or exceeded).

Many gin employees: ginners, feeder attendants, press. op ,
o erators and truck cleaners are exposed to noise eve s in exc
do in theregulations. Employees operating thebaepresspro y xp
the bigliest noise exposure.

WorkCover has undertaken a noise survey ofNSW cotton ginning opera ion

Authority reportsthatnoiselevelsof96dBAarecommonatcottongins p
excess of thosekriowntoharmhuman hearing andthusthe majorityo

definite hearing risks.gins constitute

tests are:

o

tic,



Ear plugs and muffs can provide adequate protective measures against excessive noise
levels. Muffs provide 30 dBA attenuation; plugs provide 23 dBA attenuation. in
addition, in supplying ear protection regard must be given to the frequency content of
the noise source to ensure that adequate attenuation is achieved throughout the
frequency spectrum and hence provide adequate protection. At the time of the Audit
Teams visits, many employees were wearing hearing protection winlst conying out
maintenance and equipment testing;the extentto which plugs and muffs are utilised at
other times is not 1</10wn.

Accidents

Accidents 67cperienced at ginning plants include foreign matter into eyes, back strain,
fingers hit/jg, mined/lacerated, sprains to wrists and antides, and falling. Severe accidents
include the mutilation of limbs.

Generally themachinesseenwerefairlynew. Oncertainmachines, the opening of panels
for inspection could resultin the 67, POSure of employees to unguarded dangerous ^rts.
Most plants seem to have at leastsome degree of guarding and locking.

Of the small sample of cotton processing plants visited, about half do not maintain
accident books. This is a matter of concern as records from other plants indicate that
a given facility could 67, perlence 10.20 accidents per year.

The AuditTeamwasinformedthatonecompanyinNSWisundertakingin. househealth
and safety audits at its facilities in an effort to improve standards. WorkCover will be
refeLLiLig to this progi'amme as it tries to implement industry-wide health and. safety
standards.

Some plants have had to pay workers compensation claims ranging from several
hundreds of dollars to thousands of dollars. One particular plant which was visited had
16 claims filed against them in less than 5 years'

Fire protection was satisfactory at the sites visited. All had on-site water supply in the
form of above ground reinforced concrete tanks and fire tenders.

The remote location of many sites means that doctors, ambulances, and fire brigades
could not reach the site rapidly in an emergency, stressing the need for high standards
of accident prevention. Some gins have an airstrip which enables medics to be flown in
and seriously injured personnelto be nomi out of the site in the event of an accident.

Hazardous Materials

Very few hazardous chemicals are handled or stored on-site. Materials recorded
included: fuel and lubricating oils, sulphuric acid, o7cy, gen and acetylene gas bottles. Gas
bottles were typically stored above ground at most facilities. The housekeeping at most
sites was somewhat untidy, but this could easily be improved with some resolve from
plant management and staff.
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At some facilities, it is common practice to miniiulse duston accessr . y
road with waste oil. This constitutes a soil pollution risk. e praci
stopped immediately andaltemativemeansshouldbeaope g

Disposal of Wastes and By. Products

Therewaslittleevidenceofadverseenvironmentalimpactsassociae .wi po
of wastes. msome facilities, large quantities of trash are burnt an ^ gi.
local airpollution. It is wellestablishedthatthe uricontrolle unitng o ^
n result in the generation of harmful byproducts such as poycycic
h drocarbons and dioxins which are suspected human carcinogens.

Conchsioms and Recoinmenda. tions Relating to the Ginning of otton6.2.4

Dust

The audit concludes that occupational exposure to dustis potenti y sign'
not all employees are making use of the safety equipment availa e. Is ^ an '
which needs to be addressed by the employers and employees at cot on ginnt g p

At present, many facilities do not know if they have a dust pro Gin
monitoring hasbeenundertaken. This maybepartiallyattributa eto axen ,
butthe duty is on the employer to furnish a safe working environment. . e irui
available suggest that even plants fitted with dust handling equipmen may
necessarily be in compliance with the statutory limits.

There is no doubtthat dust control and monitoring at gins can e impro , gj
results of dust monitoring tests discussed in 6.2.3 and the availability of appropriate us
extraction technology. Employers should implement a routine progra
monitoring as wellas require annual lung function tests for allpermanen s
casual employees may not be warranted ifthere is a very biglitum over rate . ecor s
of the routine monitoring and annual medical examinationss ou e GP y
company for at least 30 years'

Thereisevidencethatemployeesaregenerallyawareofcotton ustspo en ia p
hu an health, however, reports SIIggest that adherence to good wor 'rig prac i
patchy. The use of the appropriate masks should be enforced an angerous or
such as the use of compressed air to clean machines and especi y o0rs, s ou
stopped.

It is acknowledged that portable vacuum systems may not work orintrica. e su a
some machines butthey should be used for cleaning floors. itemployees wi no coinp y
willingly; then, employers must find ways of ensuring compliance.

1.18



The following recommendations to reduce the environmental risks associated with dust
should be followed:

Dust abatement systems (ie fabric filters) should be fitted to all ginning sites.
Obscuration meters should be fitted to the fabric filter outlets with visual and

audible alarms and recording charts. The system will require regular
maintenance. Monitoring records should be kept for at least 30 years'

Armual lung function tests should be carried out on all permanent staff. The
records should be kept by the company for at least 30 years.

Plant layout should be such that air entering the gin building should be from a
clean area and suction points/ doors/exit ports should be located near areas of
high dust levels. Also plantlayout should allow employees to proceed from the
outside to rest and lunch rooms without having to traverse tlirouglithe ginning

o

o

area.

Floors and equipment surfaces should be vacuumed down frequently during a
shift;

.

.

Doors of enclosed console room should be keptshut;

Allindoor personnelshould use respiratory protection (class Ldisposable masks).
Note that the masks offer adequate protection only if used correctly.

Aprogramme of employeeeducationshouldbeundertakentoemphasisetherisks
Of dust inhalation and to demonstrate the best practicable means for reducing
dust levels and for avoiding excessive particle inhalation.

o

Noise

The rural location of many of the ginning sites, ensures that environmental noise is not
generally a significant issue. However, there is some evidence that in areas where
neiglibours are within I Km of the plantsome nuisance occurs. Where environmental
noise is a problem, the facility should alter its workingschedule, orintroduce engineering
controls (isolating noise sources and muffling them) to minimise the nuisance.

incontrast, the evidence from surveys undertaken to date clearly demonstrate that noise
within ginningplants could pose a significant occupationalhealth problem. Veryfewsites
seem to carry outtesting although where testing has been undertaken noise levels may
well exceed legal requirements.

Winlst ear plugs and muffs can provide adequate protection against excessive noise, the
extentto which plugs and muffs are utilised by employees is notlcriouni. Given the threat
to hearing posed by noise levelsin gins, a programme of employee education should be
undertaken to communicate the risks and to demonstrate best practice methods for
avoiding harm.
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The ginning companies should ensurethatemployeeshaveregu ar eating ,
assist in the assessment of workers compensation claims.

The most effective way of dealing with a noise problem is to re uce nois
Reducing noise from a gin is difficult to accomplish and will require a s re gy
co binesseveralnoiseabatementmethods. Recommended noisea atemen s gi
are outlined below:

. Engineering Control:

a) Isolate noise and minimise the employee contact with the noisy
environment (eg work from ''quiet rooms").

b)

c)

d)

o

Isolate fan room.

Consider controls on individual pieces of equipment.

Perform regtilar maintenance to minimise vibration.

Administrative Controls:

Rotate staffto minimise duration of exposure.

Personal Protection:

This strategy should be considered only after engineering an
administrative solutionshaveprovedinsufticient. Managementshouldtake
an active role in persuading employees to make use of personal protective
equipment

Regular monitoring of noise levels should be undertakens

The appropriate actions should be undertaken to bring levels to within
legal lintts. Records should be kept for at least 30 years'

Arum, ,all, eating tests should be carried out on all penmanemt staff.

The records should be kept by the company for at least 30 years.

o

o

Accidents

111 general the audit suggests that serious accidents are not a persisten pro e
gins. Newer machines tend to have more and better giiaring suc as g,
hotoelectric cutoffs and electrical and mechanical interlocks. Atjine e ay ea re

doors fitted with the door interlocks is advisable.
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1/1. house health and safety audits should be undertaken at all facilities. This should
include a review of previous accidents and of current safety procedures. This will help
to improve standards of safety.

The keeping an accident log book at all facilities is important. information such as the
nature of injury, part of body involved, where accident occurred (ie machine room, etc),
date, time, person to whom accident was reported, lost time, activity undertaken when

" d, h I ehicles'nvolvedetc, will eatlassistintheaccident occurred, other people or vehicles involved etc, will greatly assist in the
assessment of workers claims for compensation. All account of all accidents will also
help individual facilities to fonnulate strategies to minimise health and safety risks to
workers,

Hazardous Substances

All chemicals must be handled with due care; however, the types and quantities of
chemicals used in cotton gnuting can be readily controlled so as not to pose any
significant risk to the environment. in general bunding around storage tanks was
insufficient and should be increased to contain 110% of the largest container. Drainage
sumps should notlead to a watercourse or public sewer. Where the concrete base of
chemicals handling areas show signs of stress, they should be repaired before chem^cals
can find their way down to the underlying soil.

More appropriate methods of reducing road dust, such as damping down with water or
laying down a permanent road surface should be considered.

Disposal of Wastes.

Guidance on the suitability of cotton waste as a garden mulch should be obtained from
the competent goveiiuuent agencies. in the absence of such approval all solid waste
should be sent a competent waste disposal contractor who is licensed to accept and/or
treatthe specified waste stream. Waste treatment and disposal must be undertaken in
a controlled manner.

The uricontroMed burning of large volumes of trash-should be avoided.

6.3 COTTON SEED PROCESS^'G

63.1

The environmental issues relating to cotton seed production are very similar to those
arising from ginning. These are discussed below:

Environmental Issues Relating to Cotton Seed Production
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Dust

Dust is generated during the drying, do-linting
processing and can give rise to health problems.
cotton dust are discussed in section 6.2. I above.

Noise

The production of cotton seed is mechanicalIy intensive and can lead to elevate noise
levels in many areas of the plant. The environmental impacts associate wit exposure
to high levels of noise are discussed in section 6.2. I above.

Accidents

The machinery used in the production of cotton seed includes many moving parts.
Considerable care must be taken to avoid workplace accidents. Althougli acci4ents
involving machinery are relatively few, they can be very serious. Cleaning o mac 'nery
while the machine is operational is an important cause of accidents.

and cleaning stages of cotton seed
The health problems associated with

Hamrdoiis Substances

The production of cotton seed involves the use of several hazardous cheint s, suc as
liquid chlorine, hydrogen gas, liquid ammonia and LFG. Significant quantities o , ese
are stored on-site.

Considerable care must be taken in the storage, handling, use and disposa o t ese
materials. Hydrogen and LFG are highly explosive. Both chlorine and ammonia are
corrosive and toxic. The hydrogen is used, with chlorine to produce y Tous
hydrochloric gas, which is also corrosive and toxic.

The production of cotton seed also requires the use offungicides and care nee s to e
exercised when handling these. The issues relating to the storage, use and disposa o
such pesticides are discussed in Chapter 3.

Disposal of Waste

The principal issues relate to the treatment of the seed with pesticides. estici e
contaminated efDuent is treated in a Sentinal waste treatment plant which Gritails
cheinical fiocculation and filtration, first through a gravel filter and then througlitwo
activated carbon filters. Whilst this system produces an effluent virtually free o
contaminants, the filters and sludge produced are highly contaminated with organic
pollutants.
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63.2

The legislation relating to dust, noise, accidents, hazardous substances and wastes are
dealt with in section 6.2.2 above. The regulations relating to pesticides are discussed in
chapter 3.

Legislation amd Controls Relating to Cotton S

63.3

Note: as previously stated Cotton Seed Processors are the only orgamsation processing
cotton seed for planting in Australia.

Industry Pertonnance Relating to Cotton Seed Processing

Dust

No information on actual dustlevels CSD's plantwere available. However, dust control
systemswere fitted in the plant and included localexiiaustventilation (forced extraction)
and a multi. cyclone dust handling system with a baghouse. The system, like the rest of
the plantis cleaned armually. Newdust controlequipmentiscontinuously being installed
and the plant is currently being upgraded with the installation of fabric filters.

CSD is being sued by a former employee under the Workers Compensation legislation
for dust. related illness and as a result CSD have now introduced mandatory respiratory
testing, starting this year.

Processing

Noise

Outdoornoise evels at the CSD site are no considered to be asigiiificant environmental
problem.

Results of a single noise survey (taken within the last 5 years) indicate that noise levels
were significant and that employees should routinelywear ear protection. interviews at
the plant indicate that employees generally comply with ear protection requirements
althouglithe Audit Team was notin a position to confirm this.

A single audiometry test was carried out on all employees in 1988. This has not been
repeated.

Accidents

The CSD give issues of health and safety a level of importance significantly higher than
what was witnessed at the cotton ginning facilities. The site has a safety committee
comprised of 3 factory employees plus the Production Manager. The management
ensure that employees see films on health and safety (using appropriate respiratory
protection, etc) and attend periodic seminars.



The AuditTeamweretoldthattheNamoiCottonCooperative asinii y
rotecting workers' health and that Namoi's U member in-house a ety u

working with CSD to improve conditions at the seed processing si
have recommended longer guards and moreWorkCover frequently inspectthe site and

isolation switches on equipment.

Fourrelatively serious accidents have been recorded overt e as y
accidents all moving parts have been checked and fitted with a iiona g

Hazardous Materials

Since significant quantities of hazardous materias are sor ,
management have developed emergency response proce ores or .. j
the local authority has been given details of the chemicalstorage faciity. i e per
n ractice exercises in coordination with the local fire briga e an p'
ambulance crew monitor and criticise performance.

I esultin from the manufacture ofHCl. To avoidain 1985, there was an explosion resulting from the manu ac ure o
repeat accident, control equipment with greater sensitivity has Gen iris
CSD have reported that theiremployees have an annual o0 es an
results indicate that there is no problem with exposure to rigici e.

Astudywas undertaken by Lanfax consultants which focused on in o9r air qua ity. '
withintheplant. ACopyofthisreportwasmadeavailabletot e u i ,
involved 83 days of on. site monitoring for employee exposure o
fumes. It is difficult to interpret Ianfaxs monitoring resuts ecause y
represent personal exposure measurements. 1/1 addition t e survey i
standard occupational hygiene principals for hazard recognition, eva ua i

However, the results do show that airborne contamination i occur an
contaminants were biglily variable in concentration and composition. e eves
F1mmonia andhydrogen chloridewere, at times, sufficientto pose a ea
staff. They also concluded that there was a need to re uce air om
through improved efficiency and standardisation of proce ures.

Disposal of Wastes and By. Products

The small Sentinel plant for the treatment of pesticide con amin^
roduces about 90 - 130 gallons of treated effluent each year. 's is isg .g

settling and evaporation pond located at the back of the site. 's pon i
blackclayandwastherefore considered impermeable. Thepon i n pp^
wellsafeguarded since it lacked afence, warning signs or a IOC . owever, p
the Sentinel plant is properly maintained and the filters regular y rep ace , po
levels in this part of the plant are likely to be low.
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The sludge from the initial settling and flocculation tank is likely to be contanxinated
with high levels of organic pollutants. This sludge is currently buried on. site with lime
in waste pits. This practice is compatible with SPCCguidelines butts not recommended.
IdealIy waste disposal should be managed by professional waste disposal contractors. It
should be noted that the local authority have refused to accept these wastes and the
facility has few options other than to bury this material.

Whilstthe carbon filters of the treatment plant are effective for absorbing a wide range
of organic contaminants (manufacturers testresults indicate that the process can, under
at leastsome conditions, remove in excess of 99.99% of agricultural chemicals), it is not
1,110wn how the contaminated filters are disposed of. They could pose a serious pollution
hazard if disposed of incorrectly.

Pesticide containers are burnt on. site. This uncontrolled bunting is permissible under
SPCC guidelines, but is certainly not recommended since it can lead to the release of
toxic substances.

There are nounitten records concerning the quantities and location of buried hazardous
materials.

63.4

Dust

As with cotton gins the CSD seed processing site represents a potential dust hg, 72rd and
allemployees are asked to use suitable masks. Routine monitoring and employee testing
is not undertaken.

o It is recommended that an appropriate programme of dust reduction, dust
monitoring and employee testing, should be implemented. Details should be
similar to those recommended for cotton gins as described in section 6.2.4.

Conclusions and Recommendations Relating to Cotton Seed Processing

Noise

o

Routine monitoring and audiometry testsshould be undertaken.

A new noise survey should be undertaken if the process or equipment is
significantly altered.

If noise levels are close to, or in excess of, the statutory limits, the appropriate
measures should be implemented. These are discussed in section 6.2.4 above.

.
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Accidents

The CSD appearto give issues of employee health and sa ety ue con '
managementseemtohavethecommitmenttoimprovingenvir ,

itormance;it is now importantto start undertaking regular eva ua '
prograuuues.

Hazardous Substances

Fumes emanating from the process may a verse yFumesemanatingomteprocess Ialre rt indicates that the concentrations of HCl and ammonia may
limits. It is also possible that ammonium chloride cou e g
levels of this compound should be included in future assessments.

A routine monitoring programme for HCl, ammonia and aminoniu
should be implemented at the plant. Future monitoring s ou ass pe .
exposure";j Chksshouldbemadeonthe
erformance and efficiency of the local exhaust ventilation contro s.

the suitability and extent of use of personnel protective equip^16n
evaluated. Future monitoring studies should also assess what engineering
administrative controlsthecompanycouldimplementto 'in' p y
exposure to hazardous substances.

o

Disposal of Wastes and By. Products.

The use of the Sentinelwaste treatmentsystem forthe an ing p "
' ~d I d~,~,,,, itsh, ,Idb, bornein, ind, hat, hisise, ,i, ,Iy
dependant on correct maintenance and regular rep acemen o
The effluentin the evaporation pondprobably does not contain su cien g fj
pesticideresidue, but occasional monitoring of water quality, "'^"fy ' b
undertaken. Proper security fencing and signing of the evapora 'on p
installed.

,

The on. site burial of sludge produced by the system is an un esira e pr
emitssableunderSPCCgiiidelines. IdealIythiswaste, alongwit spen ,

be disposed of by a competent licensed contractor.

Ifon-site disposal of sludge is unavoidable, detailed investigations s ou ..
to ensure the integi'ity of the disposal site and the location an quan ii
sludge should be recorded.
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7.1 GENERAL CONCLl. ISIONS

The present document presents the findings of an overview of the environmental' 'd t 'nAustralia. Thisindust is notasingleentitybutperformance of the cotton industry in Australia. This industry is not a single entity but
abeterogeneous assemblage of a large number of different organisations and individuals,
including family and corporate growers, prQcessing companies and cooperatives.
addition to growers and processors there is a large body of professionals servicing the
industry including chemicalsuppliers, crop consultants and aerial crop sprayers. These
associated professionals are intimately involved in the process of cotton production and
thus contribute in a significant way to the overall performance of the industry.

inevitably, there are differences in the environmental standards practised within such a
diverse group and some parts of the industry should be expected to perform better than
others. Nevertheless, the impression gained during the audit was that the majority of
people working in the industry are conscientious about environmental standards an ,
within the limits of their kilowledge and abilities, take care to minimise the damage they

The diversity of different organisations involved in the industry also has implications for
any moves to improve its environmental performance. incontrastto a single company
the cotton industry cannot dictate absolute requirements to individual members. Rather
the approach basto involve the adoption of policies by the industry's leading bodies such
as the ACF, AAAA, AVCA and agricultural colleges. The use of peer pressure and
education programmes to ensure that these policies are pursued by individual men!bers
of the industry is of paramountimportance.

Organisations which are not directly involved in the industry can also contribute to
improving its environmental pertomiance. Regulatory authorities clearly have a role to
play in this respect by discouraging poor practises, if necessary through the application
of any sanctions within their power. Other examples are more indirect. For example
local authorities can minimise conflicts and problems by careful zoriing of residential
development and agricultural land use; health authorities can contribute to achieving a
fuller understanding of the impacts on health of cotton growing practises by maintaining
suitable data bases. The ACF should use its influence as a lobbying group to encourage
outside organisations to take appropriate actions.

A particular strength of the cotton industry is the well developed research and
developmentsystem which has evolved in parallelwith the industry itselfand the strong
channels of communication between growers and researchers. Although the bulkofthis
research effort has been aimed at improving yields, much research has been carried out
into ways of avoiding orreducing environmental impacts. Potentially the cotton industry
can make great use of this research system to develop more environmentally soundways
of producing cotton.

cause.
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7.2 ESnCIDE USE

co Community Health

Tile biggest public fear concenting the cotton industry is that pestici e use rea
health of people living within cotton growing areas. The curren y avaia e evi
suggests that these fears are exaggerated and no specific community health pro Gins can
be 90nclusively linked with pesticide use. Nevertheless it is clearly prudentt a ea
authorities should continue to monitorfor possible longterm, low 16ve e ec s o c
pesticide exposure. Actionsbythelocalhealthauthoritiesmust ecoor ina e ..
to facilitate meaningful progress in understanding the health implications of pestici e
exposure.

(ii) Occupational Health

Occupational exposure to pesticides is a more significant ea 81^ar
evidence that this is nottaken sufficiently seriously. Responsibility ies wi p
employers and employees to ensure that the latter are adequatey pro ec e g.
pesticide exposure. The use of proper protective clothing an equipmen
paramount importance as well as a general vigilance against poor prac ise.
(in). Fauna and Flora

The effects of pesticide use on flora and fauna have been a subject o concern a over
the world for several decades. Pesticide use on cotton crops in ustraia o6s a e
a uatic wildlife irisofar as occasional fish kills are recorded and at least some o ese
seem to be due to pesticide entering rivers. The impact of these events on popu a 'on
levels of fish and other species and thus their real ecological significance is not own.
Nevertheless, fish kills are clearly extremely undesirable.

The effect of pesticide use on terrestrial fauna and flora outside the croppe areasis n
well documented but is probably not great (this may not have been the case :when
ersistent organo-chlorines such as DDT were stillin use). On a regiona asis e

effects of clearing land for all forms of arable agriculture, including cotton, is i e y o
have had a far more significant effect on the abundance and diversity of wildli e.

(iv) Resistance to Pesticides

t ecticides is a threat which constar, tly hangs over theResistance of cotton pests to insecticides is a threat which constar, .ty angs over .e
industry. As well as being a threat to the financial viabinty of the industry, resista^CG is
also a potential environmental problem, since the classic response to it w ere i as
occurred in other parts of the world, has been the use of ever increasing quantities o
pesticide at ever shorter intervals, resulting in a massive pestici e oa on
environment. Henothts grunger@ has developed resistance to some o t e pes ici es in
use on Australian cotton, particularly the synthetic pyrethroids. Careful managemen o

Conclusions Concerning Pesticide Use
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the way pesticides are used has prevented this resistance developing into an intractable
problem and the industry has so far avoided the spiral of increasing pesticide use. The
problem has not been completely overcome, however, and continued research e ortinto
the control of resistance and the application of the results of this research are essential.

(v) Application Methods

ingeneralthe Audit revealed that pesticides are applied in a responsible manner. e
techniques for limiting spray drift have been wellresearched and aerial operators appear
to have a good understanding of these. The evidence suggests that incidences of serious
drift are uncommon. However, since spray drift is an important mechanism through
which non-occupational exposure to pesticides can potentially occur it is essenti t at
the crop spraying industry should continue .to strive for higher standards an t at
research into safe application technology should be encouraged.

One application practise which is widespread but which is undesirable from an
environmental viewpoint is tank mixing of different products where their chemical
compatibility is not kilown. Although in most cases this may not give rise to problems,
it is not possible to rule outthe occurrence of chemical reactions between the products,
leading to the formation of unl^loam compounds whose safety calmot be guaranteed.
The practice of tank mixing is sensible where the compatibility of products con be
gtiaranteed. The solution to this problem lies in the provision of more comprehensive
guidelines from the chemical manufacturers as to the compatibility of products.

(vi) Storage

The storage of pesticides priorto use is not a major issue facing the industry at present.
The Audit revealed that there are few signs of serious abuses in this area generally,
although therewas evidence that standards could be improved. Storage compoundsthat
were visited showed some signs of spinages having occurred, and in some cases
compounds were cluttered with inadequate space for the quantity of pesticide being
stored. Other problems withessed (on small farms) were inadequate segregation of
different producttypes and inadequate security. These are all problems which could be
rectified without considerable effort or expenditure. Guidance on correct storage
practices is readily available to the industry from AVCA and from agricultural colleges.

(vii) Disposal

The disposal of the wastes is more controversial and there are concerns that
inappropriate practises could result in pesticide contamination of soil and water
resources in particular. The evidence suggests that the great majority of pesticide
containers are disposed of on the property of the user by burial in shallow pits. Whilst
this is permissible within the law it is notthe practice which we would recommend. The
problem of inadequate disposal of waste reflects the lack of suitable facilities for the
disposal of difficult and intractable wastes in Australia.
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Pesticide users basically followthe disposal gtiidelines provided by aut onties suc as
New South Wales State Pollution Control Commission, and there is no evi ence
significantenvironmentaldamageisoccurringasaresuto t GPra ,
have been no on-site investigations or monitoring to assess t e actua imp
proliferation of uncontrolled, , uruecorded dumps is highly undesirable.
Most pesticide users are aware of the undesirability of this situation an its asic ca^s
does notlie with an unwillingness to adopt more appropriate met o s so in
a enerallack of suitable facilities in New South Wales and Queensland to ea wi
problem.

There have been developments within the industry which address e pro Gin y
reducing the number of containerstobe disposed of. ese incu e ppy
chemicalsinbulkorinre. useable containerssuch as mini-bu an s u.
introduction of recycling initiatives for certain types of pesticide drum. tis ope
these initiatives can spread through the industry as this will certai y ave en
the waste disposal problem.

Recommendations Concerning Pesticide IISe7.2.2

A number of measures can be introduced which will have the e ect o re u i g
environmental problems associated with pesticide use. Some o t ese ale o gr
urgecy 'd'tedinthissectionwithboldtext.
Recommendations given in nomialtext are considered desira e u o
urgency.

o Poor performers amongst aerial operators and gowersshoi, neonn
removed from the industry. This should be primarily achieved by industry (A F,
AAAA and AVCA) education programmes and peer pressure

AAAA should cointim, Ie to exert pressure on all operators to join an om
accredited.

The ACF should encourageitsmemberstoi, seAAAAaccredited aeria opera ors.

of pesticide use as akeg, natory authorities should maintain tighter control
disimcemtive against poor standards.

More monitoring of spray drift in populated areas is required. 'r moni onrig
should be introduced in a small number of key sites (eg We^ Waa, Moree).
Methods used should be coinparable with those currently used in mera

Tank mixing of several chemicals to be simultaneously applied s ou no
carried outwithoutfinn gtiidance on the coinpt^tibility of the products concerne
Commonly required mixtures should be identified and research con ucte o
confirm their compatibility.

.

.
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o Chem"calhandlersshould be provid with am use proper protective equipment
including flu" overalls.

Field workers such as bug checkers and chippers should also wear appropriate
clothing, including long trousers and shirt sleeves.

.

. Employers should provide laundry facilities at the place of work for the washing
of pesticide contaminated work clothes.

. Aerialspraying has many advantages over boom spraying These include: fewer
operators required and thus less occupational exposure to pesticides, easier
control by regulatory authorities and less soil compaction.

New fanns should be designed with aerial spraying jin in^rid so that potential
spray drift problems are avoided.

Rural communities surrounded by cotton farms should plant tree. lines as
biological buffers. Species should be chosen to maximise effectiveness as barrier
to spray drift.

Cotton farmers should plant tree lines around their own properties (with due
allowance forthe safety of crop spraying aircraft)to limitthe drift of spray off the
property.

Planning authorities should exert controls to ensure that mew housing is sensibly
zoned in relation to existing cotton farmsto avoid potential spray drift problems.
Zoriimg of new cotton ramis should sinnlarly take aceo"rut ore, dstimg resi4emtial
development.

Doctors/health workers should be encouraged to maintain long ternidata bases
on incidence of cancers, astimna and amergies jin cotton growing areas.

Chemical companies should provide infonnati0, I o. 1 the rimmimum reentry
periods which should be observed after crops are sprayed for all products.

Pesticides likely to produce strong, drifting odours should be avoided in areas
where their use could lead to public nuisance.

Research into integrated pest management techniques should be continued and
encouraged. This cam help to avoid problems of pesticide resistance and
contribute to a reduction in the quantities of pesticide used.

Continued observance of the Pyrethroid Strategy is essential in order to continue
to avoid pesticide resistance undermining current ability to control pests with
available products.

Research into all aspects of pesticide resistance
encouraged.

o

o

.

.

o

o

.

.
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Aerial operatorsshould be encouraged to purchase turbine engine
current piston. engined aircraft are due for replacement. ar
complaints are frequent the immediate replacement o pis on- gi
should be considered.

herbicides should bestored under lockamd keyamd prefera yAllpesticides and
under cover.

Pesticide storagessho"Idhaveadeq"atestoragespace or q fj
chemitcalto be kept, haveproperb"indimg, segregation of erem pr
security controls.

Chemicalstora. geamdhamdlimgmeedsimprovi, 18. ACF, an
have a strong education policy to ensure that g, 'owers am aeri p
aware of the correct proned"res.

Pro erracilitiessho"Idbeprovidedforthedisposalofpestici eco .
ACF should lobby govenunemtto achieve this.

The industry as a whole, including chemiicalmiamufact"rers, aeri . pe
owers should work together to increase the proportion o c e

in bulk or in re. useable containers.

The industry as a whole should also seekwaysto increase t e prop
drums which are recycled instead of being bun .

The use of empty pesticide containers for secondary purposes sunc
should be completely avoided.

Whereb, Inalofpesticidecomtaimers on. site is the only option, gro
operatorsshoi, Id ensurethattipsare, ,lamaged to the highest possi. es in .
Detailed records should be kept of the location and contem s o p' .

Evaporation pitsshoiildomlybedugo, Isiteswherea eq, Ia g
that the goi, ridisimpemieable. Ideallyevaporatiompitss o11 .

and signed to prevent people orEvaporation pits should be securely fenced
arumials accidenta"y entering them.

o

o

.

o

.

o

o
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73 IAND USE

Conclusions Concerning Land Use

Cotton production in Australia occupies over 560,000 acres of land in New South Wales
and Queensland. Whilst this is a small proportion of the overall areas of these States,
at a local level cotton production is a major land use in some areas. Environmental
issues associated with land use for cotton growing fallinto two broad categories:
potential conflicts with other land uses and potential environmental degradation arising
out of poor agi'icultural practices.

Cotton farms are essentially extensive mono-cultures of an exotic plant species and, in
comparison with virgin bush, represent poor habitats for wildlife. Because of this the
occupation of large areas of land by cotton farms is likely to be of much greater
significance in limiting the abundance and diversity of wildlife in cotton growing regions
than the use of pesticides.

The extent to which cotton growing has contributed to this impactis difficult to assess
because detailed information on previous uses of cotton farms is not readily available.
Some cotton farms were previously arable (wheat)land and assuch would have already
been largely cleared, but others were previously grazing properties with considerable
woodland cover and others may have been at least partly virgin bush. It is also evident
that the impact of land clearance on wildlife needsto be assessed in relation to the area
of important wildlife habitats which remain, but again data with which to analyse this
question are not'readily available.

Whilst the impact of past development of the industry on wildlife habitats cannot be
readily deternitned these considerations should be recognised as important and should
play a role in determining the environmental impacts of any future development of the
industry.

European settlement of Australia has resulted in well documented conflict with the
Aboriginal population that was already present. Although Aboriginal riglits are ^ow
legally recognised the potential for land use conflicts still exists particularly where sites
held sacred by Aboriginal peoples Thight be damaged or otherwise adversely affected by
new land uses. As with any other commercial activity affecting extensive areas of land
in Australia, the cotton industry is potentially affected by this situation. Little evidence
was obtained that this has been a significant problem for the cotton industry although
some sites may have been affected. This issue could well affect any future development
of the industry, however there is an established legal apparatus to resolve any conflicts
which arise.

The chiefproblem of land degradation associated with cotton growing is the compaction
of soils by heavy machinery. This occurs particularly when operations are carried outin
wetweather and some degree of compaction is considered almostunavoidable on cotton
farms. If unchecked soil compaction can seriously reduce the productivity of the soil.

73.1
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Fortunately, however, the problem is widely considered to be reversi
and cultural methods have been developed which can greatly re uce e
it occursin the first place. Guidelines on these techntques ave p
(SOILpak) and these are readily accessible to the industry. Most growers are a\ e
the problems of soil compaction and how they can be avoi e an
accordingly. For these reasons soil compaction is not i ey
productivity of any significant area of land in the cotton areas.
Soilerosionisamajorcauseoflanddegradationinmanypa so ,.
arts of Australia. The evidence suggests that it has notbeen a pro en^

the cotton industry. The gentle gradientin most cotton growing ^r
towater-induced erosionandtheclaysoilstypicalofcottongrowingareas ry
mumerable to wind erosion.

Reco, mineridations Concerning Land Use

The AClE' should develop am environmental policy or co e o goo p
land acquisition. This should not only detailwhere mew co o. 1 g
developments should be encouraged (and wherethey should moo, buts o" a so
cover aspectssi, cmasthelayoutand designofmewlyesta is co
their proxiiiiity to residential areas and sensitive wildlife ha i s.

Land use changes involving the cotton industry should be ocumen
A data base should be established to include details of previous land uses (an. ,
in cases where land ceases to be used for cotton, subsequent an uses ,
of adjacentland uses and information on natural/semi. narura a ia pr
on the land before and after the change.

Growerswhowishtodeveloplargeareasforgr. owing cottonw ere gi
rise to significant environmental impacts should be encouraged to I'm e e a
independent environmental assessment of the proposals.

Where it is compatible with their overallfFinning operations, growers s ou
encouraged to retain areas of natural vegetation on their arms o en g
wildlife.

Growers should be encouraged to incorporate features to promo e wi
water storage lagoons irisofar as this is compatible with the primary nc io
the lagoons.

minimise problems of soilo The practice of good agricultural methods to
compaction and erosion should be encouraged .

Landcare groupsshouldbe promoted. This is an effective way o .issemi g
information, putting pressure on poor performers an iaising wi
community. Both the number and status of cotton fanning n care group
should be increased and their activities promoted.

73.2
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7.4 WATER l. ISE

The great majority of cotton grown in Australia is irrigated; this consumes considerable
quantities of water (more than six million litres per hectare per season) and gives rise
to a number of potential problems. The impacts associated with the use of water for
irrigation fallinto two categories: competition for a limited resource and impacts on
water quality in rivers and other water supplies.

The use of water by the cotton industry potentially conflicts with the demand for water
by other sectors of the community and by downstream wetlands and their associated
wildlife. The responsibility for ensuring that all the different interests get a fair share
of the water resource does notlie with the cotton industry, butts vested in the relevant
departments of the State goveiiLruents.

The cotton industry does have an obligation to ensure that it uses its share of the water
resource as efficiently as possible. Irrigation methods appear to be relatively efficient
although large volumes of water are losttlirough evaporation from channels and storage
lagoons. It is difficult to see how these losses could be significantly reduced.

Cotton irrigation can also potentially give rise towater pollution asthe run-offatthe end
of the field may be contaminated with the pesticides and fertiliser which have been
applied to the crop. The run. off from stoiLua falling on the crop can be contaminated
in the same way and ifany of this water is allowed back into natural water courses it can
pollute the receiving water body.

The majority of cotton farms have reticulated irrigation systems designed to keep all of
the water on the farm and most growers appear to be very responsible about avoiding
tailwaterreleases. However there is evidence that pesticide contaminated tailwaterdoes
enter rivers on occasion. Fish kills have certainly resulted from such breaches although
the possibility that some reported fish kills have been caused by other factors cannot be
ruled out. The industry should make strenuous efforts to prevent any contaminated
water reaching rivers and other water bodies.

The levels of pesticide contamination necessary to cause mortality in fish are extremely
low. The available data on actual pesticide concentrations presentin rivers basindicated
that contamination is far below the maximum permitted levels in water intended for
human consumption and so this source of pollution is unlikely to constitute a significant
health threat.

Conclusions Concerning Water IISe

Although eutrophication is considered a problem in some Australian riversthe evidence
suggests that use of nitrogenous fertilisers on cotton crops'is not a significant contributory
factor. Although large quantities offerrinser are used in cotton production studies have
indicated that the major losses are to the atmosphere through denitrification.
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Most releases of tail-water probably occurasaresuto s ..
disregard. Severe storm conditionsin particular can give rise to very . g q. "
ter in a shortspace of time and exceed the capacity offarms o o
agre 11accetabletoholdbackthefirstflushandallow
theremalriderofafioodtofiowintotheriversystem. y.

idanceis available astohowlargethisfirstfiushneedstobeinor er gi q
protection to aquatic wildlife.

Althoughdataisnotreadiiyavaiiabie, the curre^teviden^esiigges q ,
has not been adversely affected by cotton farming practices in y '. p
watersupplies. Suchasituationisnotconsideredverylikely. t ouglii y

dentto monitor for any indications of ground water po u ion.

A final problem associated with the use of water for jinga ion i p
owers of using natiiralbillabongsaswaterstoragefaciities. p

notverywidespreadbut haslead to some concern in CG q
this usageonbillabongecologyispoorlyunderstoo . uc g.
e he Grainooding regime to more or less permanentinun a i.
distinctchangesinvegetationandassociatedfaunaan t GPraci g
discouraged.

7.42 Recoinm, endatioms Concerning Water IISe

The, vaterreq, lirememts of important, vetlamdsshould be recognis y
authorities jin their annocatiom of water quotas.

. Research into methods of cotton growing which could reduce water req
(eg use of short season varieties, better scheduling of irrigations, improve soi
management) should be encouraged.

. The rate of depletion of ground water reserves should e mom ore .

antail. ,vater should be recycled. Both peer pressure amongs anmer
overmine, It inspections should be used to encourage the wors pe

improve their performance.

At least the first flush of storm water rum. off should also wi
water storage capacity o11cottom farms should include anno, vance or is.

.

o
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. Studies should be conducted to provide realisticg, ,idelimes as to how to calculate
the size of this first flush. 'I'me cotton industry should commission appropriate
studies.

In areas such as Emerald, where the entire irrigation scheme was setup withcult
provision formil. ,vater recycling, gowersshould setandworkto, vards a realistic
date for complete netic"Iatio, I or tail. waters.

Research into the impact of pesticide contamination on population levels of fish
and other aquatic wildlife would be useful.

Fish killimcidemts should be promptly investigated by the responsible authorities
to a set of specified criteria. This will provide a disi, Icontive against illicit tail.
water releases and help identify any other causes of catastrophic mortality.

Ground water supplies should be monitored for signs of contamination by
pesticides or nitrate.

The use of billabongs for water storage should be discouraged.

.

o

o

o

.

7.5 COTTON PROCESSING

Although cotton gins and seed processing plant can potentially cause environmental
impacts beyondthefactoryboundary, notablythroughnoisepollutionanddust emissions,
these problems are of limited significance because these facilities are generally
constructed well away from residential areas. The principal environmental problems
associated with cotton processing therefore concern occupational health and safety.

Noise and dust are the principal health h?, 72rds associated with the working environment
in gins and the available data from monitoring of these suggests that levels of both are
consistently higher than statutory limits. Old ginstend to be much worse than new ones
in this respect. The use of appropriate protective equipment (breathing masks and ear
plugs or muffs) can provide satisfactory protection despite the ambient dust and noise
levels recorded. However, employee negligence in using this equipment is likely to be
quite high and so this cannot be relied on to ensure their health is not compromised.
The Audit was conducted outside the ginning season and so it was not possible to
observe the level of use of safety masks and ear protection. Measures to reduce ambient
noise and dust levels in gins are seen as being highly desirable.

Accidents at gins are most frequently of a minor nature and althougliserious accidents
and even fatalities have occasionally occurred this is probably not a persistent problem.
Accident record books do not appear to be maintained in many gins. This should be

Coincl"sions Concerning Cotton Processing
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rectified as detailed records of accidents, with assessment of their causes, can p
c cialinformation for formulating safety strategies to minimise the c anCGs o
occumng again.

Seed processing involves similartypes of hazards to employee health and safety a t ough
the use of hazardous cheintcals produces some additional pro Gin^.
hydrochloric acid for dennting, for example, produces harmful mes w 'c In y
exceed legal limits. Large quantities of various gases which are ei er o7d
or explosive (hydrogen, LFG) are kept on site and these po^e. a potentia t rea in
event of accidents. Emergency procedures for such eventua ities ave e
and regular practices are conducted.

WastedisPOSalis alsoanissueaffectingcottonprocessors. Ginspro uce arg ^ fj
of cotton dust, leaves, sticks and other trash and dispose of this in variouswaysi g
burial, burning and using it as garden mulch. Uncontrolled burning is e Gas
of these options as it can contribute to local air pollution.

Seedprocessingalsoentailsthedisposalofpesticidewastes. Go y^e .p g
plant in Australia treats these using a Sentineltreatment pant w 'c , p pe y
maintained, should produce effluent of satisfactory quality. The s u ge pro u
baded on site. The conclusions relating to this last practice are e saln
reached for pesticidedisposalpractices, ie. it tsundesirabe utunavoi p
because of a lack of alternative facilities. Pesticide containers are urn on ;
practice must be discontinued.

Recommendations Concerning Cotton Processing

Dust abatement systems (ie fabric filters) should be fitted to all ^inning sites.
Obscuration meters should be fitted to the fabric filter outlets with visiia am
audible alarms and recording charts. The system vim require regular
maintenance schedule. Monitoring recordssho"Id be keptforat eas yea .

Theo Annual lung function tests should becamed out on am penmanem s .
records should be kept by the company for at least 30 years'

Plant. layout should be such that air entering the gin building shoi, rollit a
clean area and suction points/ doors/ exit ports should be located near areas o
high dustlevels. Also layout should amow employees to proceed fromt e ou si e
to rest and lunch rooms without having to traverse through the ginning area.

Floors and equipment surfaces should be vacuumed down frequently during a
shift; use of compressed air for clearing dust from surfaces shorn
discontinued.

Doors of enclosed console room shornl be ke t shut;

o

.

o
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o r personnel should use respiratory protection (class L disposableAnimdo
Note that the masks offer adeqi, to protection only irused correctly.masks).

Aprograinnieof employeeed"cation should bellmdertakentoemphasise thensks
of dust inhalation and to demonstrate the best practicable means for reducing
dust levels and for avoiding excessive particle inhalation.

Employee exposure to noise in gins and seed processing plant should reduced.
Methods used should include:

Engineering Control:

a) Isolate noise and minimise the employee contact with the noisy
environment (eg work from "quiet rooms").

b) Isolate fan room.

c) Consider controls onindividualpiecesofequipment.

d) Regularmaintenancetominimisevibration.

Administrative Controls (Rotate staff so that individual workers are not
exposed to high noise levels continuously for long periods).

Personal!Protection: provision of ear muffs and plugs. This strategy should
be considered only after engineering and administrative solutions have
proved insufficient.

Reg, ,Iar monitoring of noise levels should be undertaken:

Annual hearing tests should be carried out on all penmanemt staff.

111.1ioiise health and satiety audits should be undertaken at am cotton processing
facilities. This should include a reviewofprevio, ,s accidents and orc, ,mumtsafety
procedures.

Accident Books should be maintained at am processing I^, cilities. Infonnatiom
such asthe maimre of in, jury, part of body involved, where accident o00"rred, date,
time, person to whom accidentwas reported, losttime, activity undertaken when
accident occurred, other people or vehicles involved etc. should be recorded.

More appropriate methods of reducing road dust at gins such as damping down
with water orlaying down a permanentroad surface should be considered. The
spreading of waste oil for this purpose should be ceased.

.

o

o

o

o
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All solid waste should be sent a competent waste disp sal contractor w o is
licensed to accept and/or treatthe specified waste stream. Waste treatment am
disposal must be undertaken in a controlled manner.

The uricomtroUed burning of hash should be avoi ed.

A routine monitoring programme for BCl, anunonia and alumomium c on e
should be implemented at the seed processing plant Future monitoring s ou
assess personal exposure Iii, wits (short and long terni) and should compare these
to existing statutory litiints and international guidelines.

The 'Sentinel' waste treatment system for the handling of pestici e was s
generated by seed treatsnemt should be regularly maintained am t e ers
replaced to ensure satis^ctory pertonnamce.

The water in the evaporation pond receiving eminentfirom the treatmem p am
should be subjected to occasional monitoring toyerify'that highlevels of pestici e
residues are not building up. Proper fencing and signing of the evaporation porn
is also required.

The on. site burial of sludge produced by the system is am mindesireble pine 'ce
althoughpemiissable"rider SPCC idelimes. IdealIythiswaste, alongwit spem
filters should be disposed of by a competent licemsed contractor.

I f I d e is unavoidable investigations should beWhere on. site disposal of sludge is unavoidable, investigations s o11
undertaken to ensure the suitability of the disposal site and the location am
quantities of buried sludge should be recorded.

o

o

.

o

o
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Australian Cotton Foundation (ACF)
Aerial Agricultural Association of Australia (AAAA)
Agricultural and Veterinary Chemicals Association of Australia (AVCA)
Raw Cotton Marketing Advisory Committee (RCMAC)

LIST OF Ql. IESnONNAD^E RECIPi, ^N'I'S

Queensland Crop Management Consultants Association
New South Wales Cotton Consultants Association
Cotton Seed Distributors (CSD)
Namoi Cotton Co. Operative, NSW
AUScott Ltd, NSW
Cony Farms Cotton Ltd, NSW
Twynam Cotton Ltd, NSW
Darling River Cotton Ltd, NSW
Durianant Enterprises Australia, NSW & Qld
Queensland Cotton Corporation, Qld

Australian Cotton Growers Research Association (ACGRA)
The Cotton Research & Development Corporation (Cl^. DC)

individual Growers & Graders

State Pollution Control Commission, NSW (SPCC)
Department of Agriculture & Fisheries, NSW (DA & F)
Department of Water Resources, NSW (Dept WR)
Department of Primary industries, Qld, (DPI)
Department of Heritage & Conservation, Qld
Department of Forestry, Qld
Workcover Authority
CSrr^. O

Greenpeace
Total Environment Centre
The Australian Conservation Foundation

Concerned Citizen Groups & Environmentalists

Note: Some large organisations received more than one questionnaire, addressed to
different individuals or departments within the organisation.
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Organisation

ACF

CRDC

INTERVIEWS AND SITE VISITS

AUScott Ltd

AUScott Ltd

Interviewee

Queensland Cotton

Corporation

Clyde Agriculture

Colly Fanns

Nan Brimblecombe

Peter Cone

Stuart GOTdon

Ralph Schulze

Bruce Loder

David Arithony

Tai Hamilton

Cotton Seed

Distributors

Location

Lochyer Valley
NSW

Queensland

Kiin Packer

Dunavant Enterprises

Bucky Rowlands
Phil Glover

Peter Morrison

Narrabri

Dunavant Enterprises

Growers

Sydney
Narrabri

David Swallow

Bill MCDonnell
KGith Davies

Geoffi'ey Taylor

10sie Volck

Jim Griffith

CGcil Plains

Bouche

Collarenebri

Fred Banow

Haney Bligh

Steve Brimblecombe

Peter Consh

Wee Waa

Emerald

Jamie Cupples
Mostyn FIGtcher

Ralph Grey
Paul MCVeigh

Moree

Mungindi
Darling Downs

Emerald

Goondiwindi

iondaryan
Emerald

Mungindi
Darling Downs
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Farmers cont. Carl Morowitz
Glenn Price

Undsay Smith
Graham Volck

Jack Warnock
Charlie Wilson

North West Gin

Crop Consultant

AVCA

Emerald

Mungindi

Mungindi
Emerald

Wanella
Emerald

Ron Jett

AAAA

Agricultural
Aviation

Gwydir Air

Central Air

Greg Kauter

Allen Money
Ian Douglas
Connie Comber

Moree

Peter Weatherstone

Dean von Einem

Government Bodies

Department of
Primary industries

Goondiwindi

Sydney

Fred Nolan

DPI (forestry)

DPI(Water Resources
Comintssion)

Department of
Sustainable

Agriculture

Sydney

Emerald

Mike Artlett

Paul Waterhouse
NGil Smith

CTaig Whiteford

Moree

Emerald

Ross Krebs

Emerald

Brisbane

Don Saville
Len Banks

Emerald

Emerald

Orange
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GoveLiiiiient Bodies cont.

Fled Fattal

Dr C Goldfinch

NSW Dept Ag & Fisheries Ian Darnels
NGil ForTester

Gus Shaw

Workcover

NSW Dept of Water
Resources

CSIRO

SPCC

Bob Coulton

Dr Vic Edge

Hugli Suttor

Dept of Environment
and Heritage

Sydney

University

University
of Queensland

Dr Greg Constable
Dr Peter Cox

Myall Vale

Dr David Leece

Dr Richard Whyte

Robert CTasswell

Sydney
Sydney

Moree

_Medical Community

Agricultural
Health Unit

General Practitioner

Dr Lynn Clarke

Dr Quinn

Environmental Organisations

Col Brown

Pat Jackson

Nanabri

Dr John Harden

John Whitehead

Nicholas Woods

Sydney

Brisbane

Gatton College

Moree

Emerald

Moree

Mungindi
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Environmental Organisations cont.

Emerald Concerned
Citizens Group

Total Environment
Centre

Jetf Newsome

Dr Kate Short

Emerald

Sydney

152



A^PENDIX3

15-5



Pests of major importance

Crop Stage attacked

Early to inid season
Mid to late season

^^^

COTTON PESTS riblAUS

Pests of sporadic o00.1rremce

Scientific nameCrop stage attacked

Scientific name

Early seedling

Henothts puncttgera
Heirothis grin;gem
Tetr@, Iych^s I'm'cae
Aphts 80s^, pit

11gypn"s yangbtlts
Pte, ohe!"e"s darlingerrsts
Gonoceph@jam macle^, t
S@rugz^ sp.
Agrostts spp.
Sinynth, 4rodes betae
Spodopter@ an';g, ,a
Loxostege afi'init"!ts
Thrips magi"is
Frankli"iell@ sch"!tzei
Order Collembola
Subfamily Haltictrz@e
AUStr"cis guttz, 10s@
Teleog, yinrs spp.

AUSir0@$00 vindjgrtsea

Commonname

native budwonn
cotton bonwonn

two. spotted Tinte
Cotton aphid

Late seedling to
squaring

.

Common name

true wireworm

false wireworm
southern false wireworm
false wireworm
cutworms

bean root aphid
lesser armyworm
cotton webspinner
plague thrips
tomato tnnps
springtails
flea. beetles

spur-throated beetles
field crickets

Bon production and
maturation

Creo, Itjades din, jus

Taylorib, g"spallid"jus
Cainpy, loin, ,@ living

Croci(losem@ plebeian"
BL, CCl41@trt;c gossy, pit
AllOmtSjl"VC

Tetr", Iych"s ladeni
Myz"s persicae
Trialeurodes vapor@harry, ,
Beamisia tab"ci

bysderc"s sad"e
Tectocorts diopth@mus
Nez"in vind"IC

O. ^), carenus IWCtz40s"s
Eari"s huegeli

vegetable leafhopper
Gassid)
green Trimd
broken. back bug
apple dimpling bug
(yellow mind)
cotton tipworm
cotton leaf perforator
cotton looper

bean mite

green peach aphid
greenhouse whiteny
whiteny
cotton stainer

cotton harlequin bug
green vegetable bug
cotton seed bug
rough boilworm
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INSlDC1TCnnES

COMMON NAlvm

PRIt^{CIPAL FES'norDESF'OR COTTON

Acephate

indicarb

Alphamethrin

Azinophos ethyl

'I^DENA^

Orthene

750 SP

Carbaryl

Onomuazuron

Termk

0110rpyrifos

Dominex

Gusathion
Kilathion

CMISMICALGROUP

Cyhalothtin

Cypermethrin

Organophosphate

Bugmaster 80

Carbamae

Chiorfos
1:0rsban

Predator

Pyrethroid

,

Deltamethrin

Demeton. s-methyl

Organophosphate
Organophosphate

Carbamate

Karate

Dimethoate

Qinbush
Ripcord
NUTelle

Polytrin

Chitin inhibitor

Organophosphate
Organophosphate
Organophosphate

Pyrethroid

Pyrethroid
Pyrethroid
Pyretliroid
Pyretliroid

Pyrethroid

Organophosphate

Organophosphate
Organophosphate
Organophosphate
Organophosphate

Organophosphate
Organophosphate

Disulfoton

Decis

Metasystox

Dimethoate
Pertekthion

Rogor
Roxion

Disyston
Solvirex

1.5G



Endosulfan

BSfenvalerate

Fenvalerate

Fluvaliriate

Formothion

Methomyl

Endosan

Endosulfan
Thiodan

Vennosca

Monocrotophos

Sumicidin

Mawik

Organochloride
Organochloride
Organochloride
Organochloride

Pyrethroid

Pyrethroid

Pyretliroid

Organophosphate

Carbamate
Carbamate
Carbamate

Omethoate

Arithio

Parathion

Kipsin
Tannate

Nudrin

Fermiumn

Phorate

Azodrin
Cronofox
Nuvacron

Protonofos

Pyretliroid/PBO

SUIprofos

Thiodicarb

Folimat

E605 Fondol

Thiometon

Thimate

Organophosphate
Organophosphate
Organophosphate

Organophosphate

Organophosphate

Pyrethroid

Organophosphate

OrganophosphateCuracron

Heloftiion

Larvin

Ekatin

Organophosphate

Carbamate

Organophosphate
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Amitrole

Atrazine

Diquat

Dioron

Lane amitrole

Amitrole IPIus
Amiitrole T

Fluazifop

F10meturon

Atranine 80

Glyphosate

Halo>cyfop

Monosodium

methyl arsonate

Reglone

Diuron

Kantiex

Fusilade

Cotoran
F10meturon

Paraquat

Prometryn

Tnnuralin

Roundup

Verdict

Daconate

MsMA

Sprayseed

Gesagard

Trefian
Tnnuralin
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ms. ^01^CDEAFFUCATioNRATESFORTm^NAMoi
AREAS. netlRESI^

Organochlorines

Pyrethroids

Organophosphates

Endosulfan (ground)
Endosulfan (aerial)

Carbamates

bypermethrin

Chiorpyrifos
Monocrotophos
Parathion
PTOfenofos

SUIprofos

Data from Forr^ster (1986)

Note: These are mean figiires for a 3 year perlo .
The quantity of each insecticide varies from season to season

Eg. Monocrotophos. 0.56 Kg/Ha (1983.84)
. 0.14 Kg/Ha (1984.85)
. 0.10 Kg/Ha (1985.86)

As new insecticides become available on the market, the use o o.
change. CypGTm""""' '" ^ I^;"' has djs laced it to become the most
widely used pyrethroid.

1.08
1.70

TOTAL 2.88

0.18

TOTAL0.18

>0.01
0.23
0.17
0.71

0.21

TOTAL 1.33

>0.01

0.07

TOTAL 0.08

Methomyl
Thiodicarb

....

GRANDTOTAL4.47

^^
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DER'OUANrsAND comumO^sjisEDON COTTON ERQPSn, 'A

CON^10NNA^

Dimethipin

Diquat

Endothal

Ethephon

016yl alcohol
Ethylene oxide condensate

Petroleum oil

Sodium chlorate

'I^DENA^

Harvade

Tmdiaruron

Tributyl phosphorothioate

S, S, S. Tributyl phosphorothioate

Regione

Accelerate

Prep

Catapult

D. C. Tron

AtIacide

Dropp

Folex

Leafex

Der
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Synthetic pyrethroids, whenintroduced in the 1970's, were regarded asthe almost perfect
insecticide. They were cost-effective at low application rates on a broad range of
agricultural and public health pests. They were favoured in cotton because of their
contact mode of action and good efficacy against previously resistant pests. By the inid-
1980's they accounted for 49% of the world cotton insecticide market.

However, in January 1983, pyrethroids failed to give satisfactory field controlofHeliothis
Rimigera in central Queensland.

111 response to this, an insecticide use strategy was developed for henothis. susceptible
cropsin northernNSWandsouthemand central Queensland. '11/6 strategywas designed
to manage pyrethroid resistance in particular but also to manage resistance to the other
main insecticide groups. '1'1^e resistance management was designed on an alteration
strategy based on the rotation of 3 unrelated chemical groups, with 3 different sites of
action on a per generation basis.

This integrated approach, which is reviewed annually, was designed to spread the
selection pressure over a number of mortality factors and so Iiintt the opportunity for
resistance to develop to any one control measure.

The basis of the pyretliroid strategy is to restrictits use to a maximum of3 sprays against
only one H. armigera generation, of the 4 or 5 generations that can occur in a season.
For this stategy the season is divided into 3 time stages . early. , inid- and late. season.
Pyrethroid use is limited to the inid. season.

It is not used in early-season as this would select out resistant individuals from the first
generation and could lead to problems with secondary pests, particularly mites and
aphids.

The mid-season, when pyrethroids can be used, runs from January 10th . Februa 13th
in northern NSW and central Queensland. This period of time is appro, damatel that
required for one full henothis life cycle. It is also a vulnerable period of the cotton
growth cycle and the high efficacy of the pyrethroid insecticide is required. The use of
pyrethroid is. discontinued for cotton on February 13th and any pyrethroid-resistant
survivors are controlled by alternative chemicals after this date.

For tht^ 1990.1991 season, the addition of piperonyl butoxide (PBO) to the second
pyrethroid spray was recommended. This synegistic chemical overcomes the dormnant

PYREr^Om STRATEGY

pyrethroid resistance mechanism in current field populations of H. amtigera dunn the
mid-season. This chemical is notto be over. used as H. anDigera could develo resistance
to PBO as well as to pyrethroid and so one spraying per season is recommended. As
moths are the main target for PBO, early evening spraying is suggested.
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Afurther insecticide with an important role in henothis controlis Endosulfan. Resistance
to this insecticide was prevalentin the rind. 1970's and care must be taken to avoid this
reoccurance.

Endosulfan use is approved for both the early and mid-season stages. The cut. off date,
February 13th, is in line with the pyrethroid window. It is not to be used in the late
season. This restriction is designed to remove selection pressure on the late season
populations which over. winter and are subjectto heavy endosulfan pressure during the
eraly and inid season of the following year. The risk of reselecting resistance is thereby

The frequent and thorougli scouting of crops is an essential part of the strategy to
minimise the need for sprays and to maximise theirefEectiveness, particularly when short

reduced.

pesistance pesticides are used.
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