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Executive summary 
 
The Integrated Catchment Assessment and Management (iCAM) Centre from the 
Australian National University carried out Sustainability Profile surveys in the 
Weddin catchment during August 2001. The Sustainability Profiles study was part of 
the TARGET project funded under the NSW State Salinity Strategy and Natural 
Heritage Trust Murray Darling 2001 program. 
 
The objective of the iCAM study was to provide an improved understanding of the 
likely long-term biophysical and socio-economic sustainability of the Weddin 
catchment, and an appreciation of the social and economic impediments to uptake a 
variety of land management options.   
 
Sustainability Profiles are a means of assessing the general health of a farming 
system. The method is based on an analysis of the stocks and changes in a farm’s 
water, land, and vegetation resources, its social situation, and its business economics. 
In combination, these elements represent a “quintuple bottom line.” 
 
There were a number of key biophysical and socioeconomic findings from the 
surveys: 
 
• Salinity was seen as no problem or non existent by half of the respondents; 
 
• Weeds was rated as at least a moderate problem by all of the respondents; 
 
• After weeds, the next most important problems were soil acidity and foxes; 
 
• Almost all of the respondents who had implemented some of the TARGET 

options over the last five years had done so for reasons other than salinity; 
 
• Around half of the respondents were not intending to implement any of the 

TARGET options over the next five years; and, 
 
• More than half of respondents recorded a farm cash income in 1999-2000 

below the estimated sustainability threshold of $50,000, with about one quarter 
of respondents recording a negative cash income. 

 
By synthesising the survey results with information from the Department of Land 
and Water Conservation, the iCAM group found that: 
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• The likely sustainability of the water resources in the three catchments studied 

is unknown, mainly due to the lack of trend data for groundwater, streamflow, 
and in-stream salinity; 

 
• The likely sustainability of the land resources appears assured, providing 

producers continue with conservation farming and improved grazing systems 
that are improving soil cover, structure, fertility and Ph; 

 
• The long term sustainability of the vegetation resources, particularly the woody 

vegetation that is so important to conservation of biodiversity, is at risk; 
 
• The high productivity and profitability of the land is likely to impede uptake of 

the TARGET options as most alternative enterprises and TARGET 
management options involve a loss of profitability; 

 
• Less than one third of the respondents are considered socially unsustainable; 

and, 
 
• About half of the respondents are considered economically unsustainable, as 

their farm cash surpluses in 1999-2000 were low to negative, despite 
historically low interest rates, favourable commodity prices (especially for 
livestock), and a run of reasonably good seasons. 

 
The findings of the socio-economic work within the Sustainability Profiles project 
have major implications for uptake of the land management options offered, as the 
options generally require producers to take on more complexity and risk, not less. In 
many cases, producers’ management skills, decision-making capacity and family 
situations (especially where producers and their spouses are working several jobs and 
raising children) are already stretched. These social factors alone are likely to impede 
uptake of the land management options, even if producers were economically 
sustainable. 
 
The iCAM group made the following conclusions: 
 
• Salinity is not seen as a problem in the three sub-catchments surveyed; 
 
• Few producers are in a position to adopt the TARGET options at the scale 

envisaged by the Department of Land and Water Conservation; 
 
• The extent of the salinity hazard is uncertain; and 
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• Vegetation and biodiversity decline could be the most significant biophysical 

threat to agricultural sustainability in the Weddin region; and 
 
• The broad range of comments collected as part of the profiles project, indicates 

that there are a significant number of financial and non-financial impediments 
to the land management options trialled in the first year of the TARGET 
project. The TARGET project has been an evolutionary process and feedback 
on the results from this project were used to revise the approach used in the 
second year. However, there are a range of impediments which remain and 
unless addressed, these issues will constrain natural resources and 
environmental management strategies. It is recommended that the key 
government agencies responsible for the management of issues associated with 
the broad range of comments are identified and processes implemented to 
develop management actions to overcome these impediments.
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1. Introduction 
 
The recent Murray Darling Basin Salinity Audit and the NSW Salinity 
Management Strategy highlight the problem that the Central West Region of 
NSW (catchments of the Macquarie, Lachlan & Castlereagh Rivers) faces now 
and in the future with salinity. For example, it is predicted that salt concentration 
in the Lachlan River at Forbes will be above the desirable limit for human 
consumption by 2050, and the average salt load of the Lachlan at Forbes in 2050 
will exceed 300,000 tonnes per year. 
 
The Tools to Achieve Landscape Redesign Giving Environmental /Economic 
Targets Project (TARGET) is a cornerstone project of the NSW Salinity 
Management Strategy. The TARGET project will facilitate large-scale land use 
change in catchment areas that have been identified as being major contributors 
to Basin wide salinity. These areas are the Lachlan and Macquarie catchments, 
and in particular, the Warrangong, Mid-Talbragar, Weddin and Little River sub-
catchments. 
 
The broad objectives of the TARGET project are to demonstrate the effectiveness 
of recommended salinity land management options and to identify the 
impediments to producer participation in these programs. In addition, it is 
designed to ensure a more targeted distribution of incentive funding to 
landholders in the four focus catchments and to achieve improved uptake of 
recommended land management options. These options include farm forestry, 
saline agro-forestry, perennial pastures, native pastures, saline pastures, 
conservation cropping, intercropping, and vegetation establishment and retention 
for remnant and riparian areas. 
 
A Project Board comprising representatives from DLWC (which chairs the 
Board), the Lachlan and Central West Catchment Management Boards (CMB), 
and relevant Landcare Steering Committees manages the TARGET Project. 
TARGET implementation is expected to play a major role in assisting Landcare 
Steering Committee plans and CMB regional plans to achieve their salinity-
related objectives. 
 
1.1  Project objective 
The aim of this component of the project is to develop sustainability profiles, as 
part of the TARGET project, for individual farmers who participate in the 
surveys and for the Weddin social catchment. In particular, it is designed to 
identify impediments to producers participating in the strategic management of 
natural resource and environmental issues. 
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1.2  Location of properties 
The Weddin Catchment component of the TARGET project encompasses an area 
comprised of three surface water catchments – the Warraderry, Ooma and 
Tyagong Creeks. The three catchments are contiguous, centred on Grenfell, but 
each drains to a different portion of the Lachlan River Catchment. 
 
Warraderry Creek Catchment 
The Warraderry Creek catchment lies to the immediate north of Grenfell and rises 
in the hill country of the Warrumba Range to the east and the Warraderry Range 
to the west. The catchment is composed of the Warraderry and Native Dog 
Creeks, which are the upper arms of the Goonigal Creek, which joins the Lachlan 
River downstream of Goologong, about 5 kilometres downstream of the Nanami 
gauging station. 
 
Ooma Creek Catchment 
The Ooma Creek catchment lies to the west and north west of Grenfell, rising in 
the Weddin Mountains and flowing northward onto the Lachlan Floodplain, 
where it joins the Lachlan River between Forbes and the Jemalong Weir. It 
adjoins the Warraderry Creek catchment in its upper parts, being flanked by the 
Warraderry Range. For the purposes of the TARGET study, the catchment is 
restricted to that part above the Thurungle Bridge where the Creek crosses the 
Forbes/Grenfell Road. This is effectively the boundary where the Creek joins the 
broader Lachlan Floodplain. 
 
Tyagong Creek Catchment 
The Tyagong Creek Catchment rises in the hills immediately to the east of 
Grenfell across to Bumbaldry, and is an upper tributary of the Burrangong Creek 
and eventually the Bland Creek that discharges to the Lake Cowal wetland 
system on the edge of the Lachlan Floodplain south east of Condobolin.  
 
A detailed description of the geology and groundwater flow systems in the 
Weddin catchment is provided at Appendix A. 
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2. Development of sustainability profiles 
 
A significant part of this study is aimed at assessing the medium and long-term 
sustainability of farming in the Weddin catchment and the nature of any 
impediments to the adoption of catchment management strategies or to 
participation in them.  
 
Sustainability is defined for the purposes of the Sustainability Profiles project as 
being: 
 

“The ability to indefinitely provide the land managers and the broader 
catchment community with the lifestyle they aspire to while maintaining 
or enhancing the natural resource and environmental base” 

 
Sustainability is inherently a medium to long term concept concerning the whole 
farm system. Consequently, the fine detail necessary, for example, of a current 
year financial assessment for farm management or taxation, is not required in 
assessment of sustainability profiles.  
 
Traditionally, the viability of farming systems has been based only on a financial 
assessment. However there has been significant change in farming systems over 
the past few decades, especially in farm size, impact of a range of drivers on farm 
values, access to off-farm income and impact of a wide range of forms of 
environmental degradation.   
 
Consequently, the concept of Sustainability Profiles has been developed as the 
basis of assessing the general the “health” of a farming system, based on an 
assessment of the stocks and related flows of the following five key sub-systems 
(a “quintuple” bottom line): 
 
• Water and climate 
• Land, Soil and nutrients 
• Vegetation, biota and genetic resources 
• Social 
• Farm business 
 
Individual farm assessments of these sub-systems are aggregated to produce a 
‘Producer profile’. 
 
This approach provides the basis for an integrated, multi-disciplinary analysis of 
sustainability. Each sub-system can be thought of as a stock, which is built up or 
run down by farm management decisions associated with enterprise production. 
Farmers can make specific decisions to increase or decrease stocks in one of the 
above five components. Farm viability is reliant on the maintenance of all stocks 
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above key thresholds. In the short run, there may be enough of all of these 
resources but if the stocks of any or all of the above stocks are run down, then in 
the long run the farm will not be sustainable. Nor will a farm prosper, in the 
medium or long run, if there are problems in the quality of the water, the soil, the 
vegetation, the social or the farm business sub-systems. 
 
Assessment based on an integrated approach to all the farm sub-systems at the 
same time, is particularly important as it enables the identification of key linkages 
between the five components of the farm system. For example, land degradation 
impacts are intimately linked to farm financial performance and alternatively the 
pressure of a poor financial performance frequently results in pressure on the 
natural resource and environmental base. 
 
Because of the TARGET project’s emphasis on salinity management, the 
assessments of the biophysical criteria give specific attention to salinity processes 
and impacts both on-farm and off-farm. 
 
A more detailed explanation of the Sustainability profiles concept appears at 
Appendix B. 
 
2.1  Procedure 
This procedure was initially trialled in the Oolong catchment of NSW and has 
also benefited from its application in the Weddin catchment as part of the 
TARGET project. The assessment and development of sustainability profiles for 
the Weddin catchment included the following key stages: 
• Meeting with cooperating producers of the Weddin catchment and the 

Catchment Coordinator as a group to discuss the approach in detail; 
• Development of a survey schedule to collect the information during farm 

visits; 
• Development of a data analysis system; 
• Arrangement for suitable available data, maps and a background brief for 

the Weddin catchment from DLWC and the Weddin Landcare Group; 
• Assessment of the biophysical nature of the Catchment, including a crude 

estimation of the catchment salt and water balance; 
• Distribution of copies of the survey schedule to participating producers 

with instructions which requested completion as far as possible before the 
farm visits; 

• Individual meetings with participating producers to: 
 Obtain producer permission to include individual property 

information in a group report. 
 Conduct a farm tour to identify the key components of the individual 

farm system. 
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 Complete the survey schedule including a discussion of agronomic, 

socio-economic and natural resource issues; the potential for new 
enterprises or new farm structures and the nature of impediments. 

• Copies of the Draft Individual Farm Reports distributed to producers for 
validation; 

• Presentation of details from the Draft Group Report made to participating 
producers; and, 

• Incorporation of comments from participating producers and key members 
of the TARGET project for finalisation of Individual Farm and the 
Catchment Group Report. 
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3. Producer survey results for Weddin 
 
This section summarises the results of the property survey questionnaires that 
were completed as part of the 23 property visits. The complete tables of results 
are presented in Appendix C. Most financial and production data relate to the 
1999-2000 year. 
 
3.1  Recorded biophysical and socioeconomic data 
Land use 
Properties surveyed in the Weddin catchment ranged from around 400 to over 
2,000 hectares in size with an average for the group of around 940 hectares. The 
majority of properties (56 percent) were between 500 and 1,000 hectares in size. 
Thirteen percent of properties were between 250 and 500 hectares with a similar 
percentage greater than 1,500 hectares. A further 17 percent of properties were 
between 1,000 and 1,500 hectares in area. The proportion of property area leased 
was mostly small. 
 
 

Property size distribution
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On average, around 50 percent of total property area was devoted to pasture. The 
majority of properties (52 percent) had between 40 and 60 percent of their 
property devoted to pasture. A further 35 percent of properties had between 20 
and 40 percent of their property under pasture. Thirteen percent of properties had 
a pasture proportion in excess of 60 percent. The dominant pasture type was 
improved perennial pasture, making up 57 percent of total pasture area. 
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The area devoted to farm forestry, revegetated land and remnant vegetation was 
relatively small (average of 8 percent of total property area or 79 hectares). The 
largest area of trees on any one property was 27 percent of total property area and 
the smallest area was less than one percent. Farm forestry comprised the lowest 
proportion of total tree area at three percent. Remnant vegetation comprised the 
largest proportion with 87 percent and revegetated area at 10 percent. 
 
All 23 properties in the catchment undertook some form of livestock production 
and all properties undertook grain cropping. The two main crops were wheat and 
canola. Twenty-two properties grew wheat during 1999-2000 and 21 properties 
grew canola. The next most grown crops were triticale (12 properties), lupins (10 
properties), oats (6 properties) and barley (2 properties). Sixteen properties 
produced hay or silage during the year although none grew a fodder crop. 
 
In terms of area grown, wheat was the dominant crop for the Weddin group with 
an average area grown of 184 hectares. Around 17 percent of properties grew less 
than 100 hectares of wheat, almost 40 percent of properties grew between 100 
and 200 hectares and the remaining 43 percent of properties grew between 200 
and 400 hectares of wheat. The average yield for wheat was 4.4 tonnes per 
hectare. 
 
With respect to crop production methods, around 35 percent of respondents used 
minimum tillage and crop rotations. Fifteen percent of respondents used zero 
tillage and five percent used conventional tillage. Full details of land use survey 
responses can be found in tables 1, 3 and 11 in Appendix C. 
 
Livestock production 
Sheep, and to a lesser extent cattle, were the dominant livestock activities for the 
Weddin group. Just over 50 percent of the group ran both sheep and cattle while 
about 40 percent had sheep only. The most common grazing system used for 
sheep and cattle was rotational grazing. 
 
With respect to stocking rates, the average number of dry sheep equivalents 
(DSEs) carried was 11.9 per pasture hectare with a range from around 4 to 24 
DSEs. The majority of properties running sheep and/or cattle had stocking rates 
in excess of 9 DSEs per hectare. 
 
On average just under 1,300 ewes were run with a group maximum of around 
4,000 ewes. The average lambing percentage was 87 percent. Average wool cut 
was about 5.2 kilograms per animal shorn. The average sale price per sheep was 
$28. The average sale price for cattle sold was $497. The average calving 
percentage was 82 percent and the maximum number of breeders run was just 
under 300 head. Refer to table 3 in Appendix C for further details on livestock 
production. 
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Average stocking rate
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Fertiliser usage 
Almost all respondents topdressed their pastures, however, the frequency with 
which this was done varied considerably. The most common frequency was every 
1–2 years. Around 55 percent of respondents who topdressed pastures used this 
application interval. The remaining 45 percent who topdressed pastures used 
application frequencies of either every 3–5 years, during pasture establishment or 
had no fixed pattern. Just over 20 percent of the group topdressed pastures with 
lime. 
 
All respondents applied fertilizer to wheat on a regular basis and 21 respondents 
applied fertilizer regularly to canola. Canola was the crop that most respondents 
(19 properties) applied lime to on a regular basis. 
 
The most common basis for making both fertilizer and lime application decisions 
were soil tests and agronomist’s advice. 
 
With respect to general soil pH levels, most respondents rated their pH range as 
being between 4.6 and 5.5. Over 80 percent of respondents indicated this was the 
range for their crop paddocks and 70 percent believed it was the range for their 
pasture paddocks. 
 
Full details of fertiliser use survey responses can be found in tables 7, 8, 9 and 10 
in Appendix C. 
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Water resources 
Dams were the most common source of on-property water (21 properties). On 
average, the estimated maximum quantity of water stored in property dams was 
31 megalitres. The average number of dams per property was 16 (up to a 
maximum of 39). Bores and creeks were the next most common sources of on-
property water (13 properties respectively). Refer to table 4 in Appendix C for 
further details on water resources. 
 
Labour use 
Owner-operators provided the majority of labour use on properties (average 27 
months per property). An average of five months came from casual labour while 
permanent labour (average of one month) was not widely used. Off-property 
labour comprised 16 percent of total labour (both on-property and off-property). 
Refer to table 2 in Appendix C for further details on labour use. 
 
Financial performance 
In 1999-2000, the Weddin properties generated a total of over $6.6 million in 
gross cash receipts from primary production activities. The average gross cash 
receipt per property was just over $302,000. 
 
Total cash costs averaged about $219,000 per property, and on average, 
properties in the Weddin survey had a property cash income of around $83,000. 
There was, however, significant variation around this average. About 14 percent 
of respondents recorded a negative property cash income while 18 percent of 
respondents recorded a figure of between zero and $25,000. Fourteen percent of 
respondents had a property cash income of between $25,000 and $50,000. The 
largest percentage of respondents (54 percent) had a property cash income in 
excess of $50,000. 
 
After accounting for trading stock changes and depreciation, the average property 
business profit for the group fell to about $57,000. Again there was considerable 
variation around this average with 23 percent of the group recording a negative 
business profit, 36 percent having a business profit of between zero and $50,000 
and 41 percent of the group having a business profit of greater than $50,000. 
 
The highest contributor to total cash receipts was grain sales (47 percent). 
Livestock sales contributed 21 percent and wool sales 16 percent. Off-property 
income was not a significant contributor at 12 percent of total cash receipts. 
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Property cash income distribution
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On average, surveyed properties had total business assets valued in excess of $1.8 
million and an average debt of about $245,000. 
 
Average business equity for the group was 86 percent. This relatively high 
average was reflected in the distribution of business equity with 41 percent of the 
group having an equity ratio of between 90 and 100 percent and 27 percent of 
respondents having equity of between 80 and 90 percent. Thirty-two percent of 
respondents had a business equity of less than 80 percent. 
 
Of respondent’s total equity, an average of 88 percent was based on primary 
production equity (e.g. land, machinery) while 12 percent was based on non-
primary production equity (e.g. town property, shares). 
 
Refer to table 5 in Appendix C for further details on financial performance. 
 
Social profile 
In the Weddin catchment there is a relatively broad distribution of age groups 
with a large group of dependent children (41 percent of males and 36 percent of 
females). Twenty-one percent of males and 24 percent of females were 56 years 
and over. Twenty-nine percent of males and 30 percent of females were between 
26 and 45 years of age.  
 
In general, it is a very experienced farming group with 71 percent of males and 
41 percent of females having more than 21 years of farming experience. Only 7 
percent of males had less than 10 years experience however there was a large 
group of females (41 percent) with less experience. 
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Fifty-four percent of male respondents had post secondary school qualifications 
(26 percent tertiary and 28 percent trade/vocational). For female respondents, the 
corresponding figure was 70 percent (46 percent tertiary and 24 percent 
trade/vocational). 
 
Refer to table 6 in Appendix C for further details on social profiles. 
 
3.2  Attitudes to biophysical, production and social issues 
Respondents were asked a number of attitudinal and intentions type questions 
relating to land condition, salinity/high watertable trends and damage, past and 
intended implementation of salinity mitigation measures, property future and 
threats, condition of capital equipment, current and prospective enterprises and 
local services. 
 
Land condition 
The land condition problem of most overall concern to the group was weeds. All 
respondents rated weeds as at least a moderate problem and 57 percent of 
respondents rated it as at least a serious problem. 
 
The next two most important problems to the group were acidity and foxes. 
Acidity was nominated as at least a slight problem by 96 percent of respondents 
and as at least a moderate problem by 83 percent of the group. Foxes were at 
least a slight problem for 87 percent of respondents and a moderate problem for 
52 percent of respondents. 
 
Salinity/high watertables, along with rabbits, woody weeds, sodicity and 
scalds/bare earth were considered to be of less concern to the group. At least 50 
percent of respondents rated these problems as no problem/non-existent). 
 
Across all possible problems the most common rating was no problem/non 
existent (38 percent of total ratings). A slight rating was the next most common at 
27 percent of total ratings. A moderate rating accounted for 21 percent of all 
ratings while a serious and don’t know rating accounted for just 13 and one 
percent respectively. 
 
For problems rated as either serious or moderate, respondents were asked to 
estimate the area affected by the problem. In general, for pests and weeds the 
areas affected were large because these problems are not generally site specific. 
Therefore, for example, the average area affected by weeds and foxes was 609 
hectares and 414 hectares respectively. 
 
With respect to land condition problems that are more site specific such as 
salinity and erosion gullies, the areas are usually relatively small. The average 
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area affected by salinity/high watertables was estimated at just 11 hectares. The 
average area affected by waterlogging was 14 hectares. 
 
For acidity, which 83 percent of respondents nominated as either a serious or 
moderate problem, the area affected was relatively large at an average of 594 
hectares per property or a total area for the group of 13,663 hectares. This total 
area of 13,663 hectares represents 63 percent of the total property area for all 23 
properties surveyed. 
 
Full details of land condition survey responses can be found in tables 12 and 13 
in Appendix C. 
 
Salinity/high watertable trends 
Sixty-seven percent of respondents who had rated salinity/high watertables as at 
least a slight problem believed it had stabilised over the past five years while 33 
percent believed the problem had worsened. 
 
The most common category of cost or damage incurred in the past five years as a 
result of salinity/high watertables was lost production from salted land. A loss of 
aesthetic value was the next most nominated cost/damage category. Of lesser 
importance was damage to infrastructure. 
 
Refer to tables 14 and 15 in Appendix C for further details on salinity/high 
watertables. 
 
Past implementation of salinity mitigation measures 
The majority of respondents had increased their area of perennial pasture and 
made greater use of conservation farming during the last five years. However, 
these two measures have not necessarily been in response to a salinity problem. 
Of the 96 percent (22 respondents) who had implemented conservation farming 
measures and of the 65 percent (15 respondents) who had increased their area of 
perennial pasture, almost all said it was not because of salinity. 
 
The next most implemented measures were fencing off creeks and waterways and 
fencing off remnant vegetation areas. Around 50 percent of the group had used 
these measures in the past five years—again almost all said it was not because of 
salinity. 
 
The remaining salinity mitigation measures were less frequently implemented. 
Four respondents (17 percent) had increased their area of saline pasture and only 
one respondent at most, had established farm forestry, saline agroforestry, utilised 
intercropping or increased their area of native pasture. 
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Past implementation of salinity mitigation measures 

 Had measure been implemented 
 

Salinity mitigation measure Yes 
(Mainly due to 

salinity) 
 

no. 

Yes 
(But not due 
to salinity) 

 
no. 

No 
 
 
 

no. 

Not 
applicable 

 
 

no. 
Used conservation farming 0 22 1 0 
Increased area of perennial pasture 2 13 8 0 
     
Fenced off remnant vegetation 0 11 12 0 
Fence off creeks and waterways 2 10 11 0 
     
Increased area of saline pasture 2 2 18 1 
Used saline agroforestry 0 1 22 0 
Utilised intercropping 0 1 22 0 
Increased area of native pasture 0 0 22 1 
Establish farm forestry 0 1 22 0 
 
 
Future implementation of salinity mitigation measures 
Respondents were then asked if they intended not to implement any of the same 
set of salinity measures in the next five-year period. Furthermore, respondents 
were asked to provide their main reason if they were not intending to implement 
any particular measure. 
 
The three measures that a majority of respondents are contemplating 
implementing are an increased area of improved perennial pasture (78 percent), 
fencing-off creeks and waterways (65 percent) and an increased use of 
conservation farming (57 percent). 
 
However, at least around 50 percent of respondents in the Weddin group are not 
intending to implement the remaining salinity mitigation measures over the next 
5 years. 
 
The two measures most respondents are not intending to implement are saline 
agroforestry and increasing their area of native pasture (96 percent in both cases). 
The major reason given for not increasing the area of native pasture was because 
it was not considered profitable or productive. For saline agroforestry, the major 
reason given was that there was no or an insignificant salinity/high watertable 
problem. 
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Around 85 percent of respondents were not intending to utilise intercropping, 
establish farm forestry and establish or increase saline pasture areas. For saline 
pasture, the dominant reason was no or an insignificant salinity/high watertable 
problem and for farm forestry the major reason was lack of profitability or 
productivity. Intercropping was not popular largely because of soil moisture level 
concerns. 
 
Around 57 percent of respondents were not intending to fence off remnant 
vegetation. The main reasons were a lack of profitability or productivity, because 
respondents had already done as much as they intended to or, because it was not 
applicable to their property. Refer to tables 16 and 17 in Appendix C for further 
details on past and future implementation of salinity mitigation measures. 
 
 

Future implementation of salinity mitigation measures 

Salinity mitigation 
measure 

Number 
NOT 

intending to 
implement 
measure 

 
no. 

Major reasons for not intending to implement 
measure 

 
 
 
 

Reason and (no.) 
Increase area of perennial 
pasture 

5  Not profitable or productive (2) 
 Wouldn’t fit-in with existing set-up (2) 

Fence-off creeks and 
waterways 

8  Already doing as much as intend to (3) 
 Other reason (2) 

Increase use of 
conservation farming 

10  Already doing as much as intend to (9) 
 

Fence-off remnant 
vegetation 

13  Not profitable or productive (3) 
 Not applicable (5) 
 Already doing as much as intend to (3) 

Establish farm forestry 19  Not profitable or productive (10) 
 Other reason (4) 

Utilise intercropping 20  Other reason (13) 

Increase area of saline 
pasture 

20  No/insignificant salinity/watertable problem (17) 
 

Increase area of native 
pasture 

22  Not profitable or productive (19) 

Utilise saline agroforestry 22  No/insignificant salinity/watertable problem (16) 
 Not profitable or productive (3) 
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Farming intentions and threats 
All respondents in the Weddin survey group intended to still be owning/operating 
their current property in five years time. Around 50 percent of the group intended 
to stay much as is in terms of their current operation and around 40 percent 
intended to increase their property size. 
 
The greatest perceived threats to respondents still being farming in five years 
time were the cost-price squeeze (31 percent) and climate risks, such as drought, 
(22 percent). Other nominated threats were government regulations (10 percent), 
land availability and price (8 percent) and other reasons (8 percent). 
 
Full details of survey responses regarding farming intentions and threats can be 
found in tables 22, 23 and 24 in Appendix C. 
 
Capital items condition 
A majority of the group believed their plant and improvements were in at least a 
good working condition. The combined ratings for the good condition, above 
average and excellent categories amounted to 85 percent of total ratings. The 
most common individual rating was good condition (34 percent of all ratings). 
 
Thirteen percent of total ratings were attributed to the below average category 
and just two percent of total ratings were for the poor condition category. 
 
Part of the reason for the generally good condition of major items of plant and 
machinery was decisions to invest in these items. Over 90 percent of the group 
had invested in plant and machinery during the past five years. The average 
amount spent per property over this period on plant and machinery was $138,000. 
 
Just under 40 percent of the group had invested in property improvements over 
the same five-year period. The average amount spent was around $67,000 per 
property. Refer to tables 18 and 21 in Appendix C for further details on capital 
items condition. 
 
Enterprise preferences 
The two most liked enterprises were cropping and sheep with 96 percent and 91 
percent of respondents respectively applying a highly liked or liked rating. Cattle 
were the next most liked enterprise with 57 percent of respondents giving it a 
highly liked or liked rating. 
 
The enterprises that were least liked were pigs and to a lesser extent horticulture 
(annuals) and horticulture (trees and vines). Sixty-one percent of respondents 
applied either a highly disliked or disliked rating to pigs, 43 percent gave the 
same rating to horticulture (annuals) and 35 percent to horticulture (trees and 
vines). 
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Preferences or liking for enterprises 

Enterprise Disliked 
or highly 
disliked 

no. 

Not sure 
 
 

no. 

Liked or 
highly 
liked 

no. 
Cropping 0 1 22 
Sheep 1 1 21 
Cattle 4 6 13 
Farm forestry 2 14 7 
Horticulture – trees/vines 8 12 3 
Horticulture – annuals 10 12 1 
Pigs 14 6 3 

 
 
Farm forestry had the greatest proportion of not sure ratings (61 percent of 
respondents). A further 30 percent of respondents gave this enterprise a highly 
liked or liked rating while 9 percent gave it a highly disliked or disliked rating. 
Refer to table 19 in Appendix C for further details on enterprise preferences. 
 
Local services 
In terms of perceptions regarding improvements/deteriorations in local services, 
43 percent of total responses indicated that services had stayed the same. The 
proportion of total responses for the improved category was 21 percent while the 
worsened category attracted 32 percent of total responses. 
 
The two services given the most nominations in the worsened category rating 
were banking and public transport (together accounting for 29 percent of 
nominations in this category). The two services receiving the most nominations 
in the improved category were shopping (groceries, small goods) and mobile 
phone services. Refer to table 20 in Appendix C for further details on ratings of 
local services. 
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4. Weddin sustainability profile 
 
This section represents iCAM’s assessment of the likely sustainability of the 
Weddin catchments surveyed, from a “quintuple bottom line” perspective.  
 
4.1  Water resources 
DLWC investigations 
Very little stream salinity data is available that might indicate stream salinity 
trends due to changing land use through the study area. An issue here is that, 
given the nature of the groundwater flow systems, stream salinity measurements 
at the three catchment-outlets might not provide critical information. This view is 
supported by the lack of salinisation in the downstream portions of the 
floodplains associated with the three Creeks – indicating possible lateral outflow 
of groundwater, or a lag in the time expected for these systems to show responses 
to upper-catchment water balance changes. 
 
A map of depth to watertable does not support the map of known salt outbreaks. 
In some areas, anecdotal information from farmers, and bore records from 
DLWC indicate that standing water levels in the deeper fractured rock aquifer are 
a considerable distance below ground-surface. This may indicate that mapped 
salinity, in some cases (specifically in the Upper Ooma Creek) is associated with 
a surface lateral flow problem in a perched shallow aquifer, akin to waterlogging, 
rather than a rising deep watertable. The treatment for this type of problem will 
be very different (and more likely to succeed) than for a problem associated with 
the deeper aquifer. The corollary of this, however, is that a shallow lateral flow 
problem is also likely to be highly localised, and may not represent a major threat 
to the catchment. 
 
In other areas there is good evidence that the deeper aquifer is full and that bores 
close to salinised land in these areas are flowing (for instance the country east of 
Greenethorpe running northerly towards Bumbaldry), confirming that the salinity 
process is linked to the deeper groundwater flow system.  
 
In a report by Muller and Lennox (DLWC, 1999) reviewing groundwater trends 
in the Lachlan Valley, groundwater level rise is documented for a number of deep 
bores in the Grenfell area. In an area between Grenfell and Young – Zone 4 – 
(most likely comprising the Tyagong and Burrangong Creek catchments) they 
found an average rate of rise of between 0.16 and 0.30 m/yr (for at least the last 
10 years). However, the report also concluded that while the rate of rise is 
relatively high, the depth to watertable is still relatively deep – implying a lower 
salinity hazard. 
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The study recommended that 22 bores in Zone 4 be monitored on a regular basis. 
Of these bores, 10 fall within the confines of the study area. As well, 4 
observation bores from the DLWC network are located at the downstream end of 
the Tyagong Creek. In general, the data show that bores are rising at a reasonably 
constant rate across most of the groundwater flow systems, but that most of the 
monitored bores have deep watertables. 
 
ICAM Sustainability Profile surveys 
Ooma Creek 
Very few of the producers interviewed use groundwater, and together with the 
small number of interviews, little information on groundwater condition was 
gained.  Where bores did exist (generally in the upper Ooma Creek area) standing 
water levels appeared to be deep, with varying salinities. This observation is 
supported by data obtained from the DLWC bore monitoring. In the lower parts 
of the catchment, springs are commonplace on the side slopes, but it is expected 
that these have been in existence for some years (that is, they are not related to a 
dryland salinity process). 
 
Warraderry Creek 
There was no groundwater data discussed during the farm interviews conducted 
in the Warraderry Creek Catchment, except for some information on shallow 
groundwater on one property. 
 
Tyagong Creek  
Information on this Catchment can be divided into four sub-areas – the upper 
Tyagong Creek, the lower Tyagong Creek, the Brunda-Bungalong Creeks and the 
Emu Creek. 
 
In the upper Tyagong Creek there was ample evidence that standing water levels 
were rising and that in some areas groundwater levels were above ground surface. 
As well, observations related that the Tyagong Creek was permanently flowing in 
its upper reaches towards Bumbaldry, and was now almost permanent around 
Greenethorpe in recent years (also indicating that groundwater levels are high). 
This tends to indicate that there is discharge from the Upper Tyagong Granite 
groundwater flow system, at its boundary with the Tyagong Creek floodplain. 
Groundwater salinities were also variable. The other observation commonly 
made during interviews, was that run-off was diminishing—farm dams were no 
longer filling. This may be due to the adoption of conservation farming practices, 
but it has significant implications for farm water supplies where the enterprise 
still includes a major livestock component. This lack of runoff further emphasises 
the significance of the permanency of the Tyagong Creek in its upper reaches. 
 
In the lower Tyagong Creek area, there were conflicting observations. The 
DLWC drilling and monitoring data has shown that there are appreciable 
thicknesses of sediments infilling the lower floodplain, and that standing water 
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levels, while deep, were rising. Farmer’s observations show that the groundwater 
level is at or above the Creek level in places, and that the Creek is now permanent 
where it was ephemeral 10 to 15 years previously. 
 
Emu Creek appears to be characterised by deep standing water levels and 
groundwaters that are saline. There doesn’t appear to be any rise in water levels 
observed in farm bores. 
 
In the Brunda-Bungalong Creek areas, observations do not inform the salinity 
knowledge to any great degree. The catchment is significant for its large number 
of major springs, some of which have been functional for many years.  
 
The Tyagong Creek during the period of the interviews had a salinity of 2.5 dS/m 
in its upper parts, increasing to 3.1 dS/m in the lower part. 
 
4.2  Land resources 
DLWC Investigations 
Digital mapping of salinity outbreaks has been completed for the Ooma and 
Warraderry Creek catchments, and for the northern parts of the Tyagong Creek 
catchment. Salinity outbreak mapping for the complete area has been reproduced 
in the Weddin Catchment Action Plan (Hassall and Associates, 1999). These 
maps show salinity outbreaks confined to an area in the Upper Ooma Creek 
immediately west of Grenfell and in the Bald Hills area, isolated outbreaks in the 
Upper Warraderry Creek and general outbreaks associated with drainage lines in 
the Upper Tyagong Creek, and its tributaries (Brunda and Bungalong Creeks). 
These occurrences have been reported as affecting about 2,700 hectares 
(including the Kangarooby Creek catchment) for the study area (Hassall and 
Associates). 
 
The Weddin Catchment Action Plan reports that dryland salinity is increasing 
significantly and that there are increasing trends in rising watertables. The Action 
Plan provides data that shows an increase from 750 ha in 1988 to 4,507 ha in 
1998 (figures are inclusive of Burrangong Creek as well as the study area). The 
Action Plan further reports that 2.7 percent of Tyagong Creek, 0.2 percent of 
Ooma Creek and 0.1 percent of Warraderry Creek are currently salt affected (note 
that the area of Ooma Creek when referring to the Action Plan, is larger than 
Ooma Creek in this study). This represents about 0.8 percent of the total study 
area that is currently suffering from land salinisation. 
 
The two most significant soil degradation issues in the catchment are soil erosion 
and soil acidity. 
 
Soil erosion is severe on some Soil landscape Units, particularly those in the 
upper Ooma Creek Catchment – the Bimbi SLU. It has been extensively mapped 
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and described in the Weddin Catchment Action Plan. In that Plan, erosion has 
also been linked to the issue of nutrient export. 
 
The Soil Landscape Unit mapping by DLWC has described the regional 
occurrence of soil acidity (for laboratory pH <5.5) problems for the topsoil or 
subsoil and whether it is localised or regional. The table below summarises the 
information by SLU. 
 
 

SLU Localised 
topsoil acidity 

Localised 
subsoil acidity 

Regional 
topsoil acidity 

Regional 
subsoil acidity 

Bimbi X    
Grenfell  X X  
Hill Sixty X X   
Ironbarks  X X  
Mandagery X X   
Piney Ridge X   X 
Weddin Mts   X X 
 
 
Other SLU’s for the study area were not deemed to have an acidity problem. The 
DLWC mapping has also shown that the great majority of the SLU’s have a low 
fertility status. 
 
iCAM Sustainability Profile surveys 
All properties surveyed have had an extensive mixed farming and grazing 
history. Producer interviews indicated that for most of the last century long 
fallows and short rotations with little or no pasture phase were the norm for 
cropping, while set stocking predominated in livestock enterprises.  
 
Deep drainage rates under the conventional farming and grazing systems that 
prevailed for many decades on the properties would have been high, possibly 
80mm-100mm/year. These rates would have been significantly above the 5-
10mm/year that occurred under the original native vegetation. 
 
Despite the historically high deep drainage rates, there is little evidence of high 
watertables or salinised land on most of the properties. Of the total area of 
properties surveyed (21,555 ha), only 260 ha (about 1 percent of the total area) 
was perceived by the landholder to be a seriously affected by salinity.   
 
Soil erosion was previously a serious problem in many areas, especially in the 
upper Ooma Creek catchment, but extensive soil conservation earthworks have 
been undertaken and there is little remaining erosion. Other issues such as weeds 
and soil acidity appear to be under control in most areas.  
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During the property tours there was ample evidence of a large scale shift to more 
intensive livestock and cropping systems, usually involving rotational grazing of 
livestock on improved pastures, and reduced/minimum tillage cropping 
incorporating long pasture phases, usually lucerne. The use of fertilisers and other 
soil ameliorants such as lime is commonplace. Broadly speaking, these practices 
can be expected to achieve a slight to moderate reduction in the deep drainage 
rates that previously occurred under conventional farming and grazing systems. 
They can also be expected to arrest soil erosion except in droughts. 
 
As a general rule, the land resources of the Weddin catchment are expected to 
retain their productive capacity for the foreseeable future.  
 
4.3  Vegetation resources 
DLWC/NPWS Investigations 
It is believed that the low percentage of remnant vegetation and associated 
biodiversity in a large proportion of the Weddin Catchment is unsustainable and 
would be a target under the Lachlan Catchment Plan (the Blueprint). Other work 
(Sue Briggs, CSIRO Eco-systems Services) associated with the TARGET project 
is being conducted to deal with these issues. 
 
iCAM Sustainability Profiles surveys 
With the exception of the Weddin Mountains National Park and isolated ranges 
throughout the catchment, most of the catchment has been cleared for farming 
and grazing. 
 
Most of the area under pasture has been cleared to shade trees only. On average, 
about half of the total area of the properties surveyed is under pasture. 
 
Pasture composition and condition varies throughout the catchment, reflecting a 
productivity continuum ranging from unfertilised native grasslands through 
fertilised native and naturalised pastures to fully improved perennial grass and 
lucerne pastures.  
 
Grazing pressure on the properties surveyed also varied, but feed availability 
generally appeared to match demand. This was to be expected as the surveys 
were conducted during favourable seasonal conditions.   
 
Many of the properties have established shelterbelts, but generally speaking the 
area revegetated comprised less than one percent of the area surveyed. Most 
properties had very low proportions of their area under natural vegetation that, on 
contemporary knowledge, places them at risk from a biodiversity perspective. 
Large-scale revegetation is often recommended to ameliorate this risk.  
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However, large-scale revegetation for salinity and biodiversity outcomes and 
maintenance of healthy remnant vegetation may be more difficult than envisaged.  
Over the last three decades in particular, cropping and grazing systems in the 
Weddin have become much more intensive, and involve the application of 
significant volumes of chemicals which have unknown effects on insect and bird 
populations and hence on ecosystem function. 
 
There appears to be insect-driven decline of young and mature trees in the 
riparian zone along Tyagong Creek and along some road reserves (eg. adjacent to 
the Gooloogong Road in the Warraderry/Native Dog Creek catchments). 
 
This decline of the riparian remnants is of major concern because they commonly 
have greater biodiversity than terrestrial remnants and although their contribution 
to the sustainability of the high value cropping and grazing systems in the 
Weddin catchment has not been quantified, it could be significant. 
 
In combination, the small areas of remnant vegetation, the low level of 
revegetation, and the rapid decline in young and aged vegetation along Tyagong 
Creek and some road reserves suggest that the sustainability of the vegetation 
resources and biodiversity of the Weddin catchment is at risk.    
 
4.4  Social situation 
iCAM Sustainability Profile surveys 
Valuable insights into producers’ social circumstances were collected during the 
surveys. The definition of social sustainability adopted below does not mean that 
we believe that a family unit is dysfunctional. Rather, it means that the farm 
system with an unsustainable social character may be at risk of failure in the 
medium to longer term. The following discussion highlights two possible 
eventualities regarding social sustainability. 
 
Commercial farmers, for whom farm income is essential for their long term 
viability, may elect to leave the land as a farm family becomes socially 
unsustainable. In this case, the farm resources may be reallocated under new 
socially-healthy ownership and management. 
 
In other cases, for instance where the farm operators are not conducting a farm 
business but are pursuing lifestyle objectives, other sources of income may allow 
them to remain on-farm while being socially unsustainable. 
 
The social status of farm families is highly dynamic and can change over time as 
a result of different conditions and crises. The nature of a crisis is hard to define, 
and will be different for different people. For example, it may involve a death in a 
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family, or it could relate to a combination of high interest rates and low 
profitability. 
 
Regular monitoring of social situations is recommended for optimal 
implementation of natural resource management programs. This is similar in 
concept to monitoring of social factors as part of implementing health and 
community welfare programs. 
 
In this report, assessment of social sustainability risk was based on the following 
criteria: 
 
• Succession planning from the previous generation of farm operators to the 

current generation, in terms of the transfer of the assets and management 
responsibilities, has been (or is being) completed satisfactorily; 

 
• The principal operators have appropriate control over farm investment and 

ability to make management decisions; 
 
• The principal operators have the educational and management skills to 

access and analyse information, and to undertake essential farm 
management tasks themselves or to effectively manage staff and 
contractors; 

 
• The principal operators have the time and resources to be part of both a 

family unit and a local community grouping, as well as participating in 
running the farm;  

 
• The principal operators and their families are in good health; 
 
• The principal operators and their families have sound personal and working 

relationships both within their family and their immediate community; 
 
• Where relevant, succession planning from the current generation of 

principal operators to the next generation has commenced or been 
completed to everyone’s satisfaction. 

 
Producers who could be considered socially sustainable are those who meet most 
of the above criteria, while producers who could be considered socially 
unsustainable meet only some of the criteria.  
 
Information from the Sustainability Profile surveys suggests that 65 percent of 
producers surveyed could be considered socially sustainable, while 35 percent 
could be considered socially unsustainable.   
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4.5  Farm business economics 
The financial results for the group showed some wide variations in most 
summary statistics. Most farms had a low or negative business profit and rate of 
return to capital. Farming 500 studies recommend a business profit of $50 000 for 
medium term sustainability. As mentioned above, about 50 percent of those 
interviewed had a property profit of less than $50,000 and this is seen as 
unsustainable in the medium term. Commodity prices in 1999/2000 were viewed 
as being close to long term averages. 
 
There are few if any alternative enterprises that appear to offer a win-win 
situation with respect to farm profitability and salinity. For example, a 
preliminary assessment, within the TARGET project, of farm forestry enterprises 
indicated a decrease in farm profits compared with the profitability of existing 
enterprises. As well, carbon, salinity and biodiversity credits and other strategic 
incentive schemes would have to be substantial to have any impact, based on the 
above farm forestry economic analysis. 
 
An important characteristic of the group was the very high equity of all properties 
(the average business equity for the group was 86 percent). None of the 
respondents had equity of less than 60 percent. This is the equity lower limit for 
some financial institutions’ lending requirements. If producers are in this 
category they are facing a major impediment in their ability to borrow, especially 
for natural resource management. 
 
Producers at the higher levels of equity will have a future opportunity to 
financially adjust against falling profits by refinancing or selling. However, given 
the high opportunity cost of capital, most farmers in this situation would be 
financially better off investing their asset outside agriculture. 
 
Off-farm income was important for some of the group and averaged 12 percent of 
gross cash receipts per property. Off-farm income partially compensated for low 
farm returns. In some families the effort involved in earning off-farm income 
means that there is less opportunity to provide labour into the farm enterprise as 
well as participation in natural resource management. This, coupled with the 
scarcity of quality labour, provides a major impediment to participation in 
integrated catchment activities for this group.  
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5. Implications for ICM in Weddin 
 
5.1  Biophysical sustainability 
In summary, the likely long-term sustainability of the water resources of the 
catchments studied in the Weddin is unknown, mainly due to the lack of trend 
data for shallow aquifers, deep aquifers, streamflow, and salinity. 
 
However, on the information available, it appears that rising watertables are 
unlikely to be a problem in the Ooma Creek and Warraderry catchments for the 
foreseeable future. There is little salinised land in these catchments and records 
indicate that standing water levels in the deeper fractured rock aquifers are a 
considerable distance below ground surface. However, there is considerable 
uncertainty about the fate of the deep drainage that does occur and future regional 
impacts cannot be ruled out. 
 
In contrast, in the Upper Tyagong Creek catchment there is ample evidence that 
the deeper aquifer is full and that bores close to salinised land in these areas are 
overflowing. This has positive and negative implications. On the positive side, 
the Tyagong Creek has relatively low salinity and is now permanent or almost 
permanent throughout its upper reaches. It is therefore becoming an increasingly 
valuable resource as the volume of water held in on-farm storages declines due to 
high water use farming and grazing systems. However, producers relying on the 
creek as a supply of stock water may become increasingly reluctant to fence off 
the riparian area. 
 
On the negative side, permanent flows in the Upper Tyagong could be expected 
to have adverse effects on the riparian vegetation that has evolved in a regime of 
intermittent flows. It is also probable that saline inflows to the Creek and its 
resulting salinity levels would be contributing to the decline of native riparian 
vegetation and favouring the expansion of exotic vegetation such as cumbungi.   
 
In the lower Tyagong Creek there were conflicting observations that prevent an 
assessment of the likely long-term sustainability of water resources. 
 
The long-term sustainability of the land resources, defined as maintaining the 
productive capacity of the soils, appears assured, providing producers continue 
with conservation farming and improved grazing systems which are improving 
soil cover, structure, fertility and pH. Although there is likely to be some 
expansion in the area of salinised land in the Tyagong catchment, less than 1 
percent of the land area is salinised at present, and the area salinised at 
equilibrium will be limited by the topography. 
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The long-term sustainability of the vegetation resources of the Weddin 
catchment, particularly the woody vegetation that is so important to conservation 
of biodiversity, is at risk.    
 
Implications for TARGET  
Given the positive and negative effects of salinity in the Tyagong catchment, and 
the uncertainty about the fate of deep drainage in the other two catchments 
surveyed, it is not feasible to say, on balance, whether the water resources are 
sustainable. All of the catchments surveyed appear to be sustainable from a land 
resources perspective, but unsustainable from a vegetation resources perspective.   
 
One of the foundational concepts of Sustainability Profiles is that if water or land 
resource use is unsustainable, then this will eventually adversely affect 
production and farm incomes, which will in turn affect producers’ ability to 
implement the TARGET options. However, in the case of the Weddin catchments 
surveyed, in the short term it is the high productivity and profitability of the land 
that is likely to impede uptake of the TARGET options. For example, during 
interviews, producers considered it irrational to replace profitable crops and 
pastures with farm forestry that has uncertain lower returns, and replace highly 
productive improved pastures with less productive native pastures. In some cases 
this will be a situation of short term gains and long term losses. However given 
current institutional arrangements, in other situations, where there are not likely 
to be any long term negative on-farm impacts, this is a very rational and 
sustainable response at a farm scale (even where there are significant negative off 
farm impacts). Furthermore, because of the lack of salinised land, there was little 
support for saline pastures or saline agroforestry.   
 
5.2  Social and economic sustainability 
About two-thirds of the producers surveyed could be considered socially 
sustainable according to the criteria developed in the Sustainability Profiles 
project. About one-third viewed as socially unsustainable as discussed above. 
 
The group of producers with an average net farm income of less than $50,000 per 
year are considered to be unsustainable. The high level of average farm equity of 
those interviewed provides a capital base that will buffer these low average farm 
incomes for longer than those in some other areas with lower levels of equity. 
However, for those with low and negative return on capital there is a significant 
financial opportunity cost for their choice of lifestyle. 
 
Implications for TARGET 
The findings of the social and economic work within the Sustainability Profiles 
project have major implications for uptake of the TARGET options, as the 
TARGET options generally require producers to take on more complexity and 
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risk, not less. In many cases, producers’ management skills, decision-making 
capacity, and family situations (especially where producers and their spouses are 
working several jobs and raising children) are already stretched. These social 
factors alone are likely to impede uptake of the TARGET options, even where 
producers’ financial circumstances are sound. 
 
5.3  Other issues 
There is general support throughout the three sub-catchments for the way in 
which local DLWC officers operate. 
 
Where producers surveyed are aware of the TARGET Project, they generally 
support the equitable approach local DLWC officers are taking in assessing EOIs 
and applications for TARGET funding. However, most producers who have 
applied would have preferred more updates on the fate of their application and 
the process and timeframe for delivery of funds on the ground.  
 
There is a long history of government funding for Landcare projects in the 
Weddin catchment – these projects are mostly shelterbelts for stock shelter and 
aesthetics. Producer responses to the way the grants have been administered in 
the past vary. Some are critical about the lack of compliance, whereas others 
appreciate the flexibility allowed by the lack of “red tape”. 
 
Most producers do not see a need for landscape scale changes involving a shift 
back to grazing and large areas of trees. But they are unaware of the potential 
threat to them posed by the potential loss of regional scale ecosystem function. 
 
While there is a general awareness of the Weddin Catchment Action Plan, there 
is little understanding of its specifics. 
 
There is virtually no awareness of the Lachlan CMB regional planning process 
and the concept of catchment targets that may affect the three sub-catchments 
studied. 
 
A minority of producers are critical of government, based on past experiences 
and/or their perception of current government policy. Some indicated they would 
be reluctant to participate in government-initiated landscape change schemes 
unless the government introduced “more realistic” incentives as part of a 
“collaborative rather than regulatory approach to land use change”. This is 
unfortunate, as some of these are in the “socially sustainable” category and hence 
are best placed to implement the TARGET options. 
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6. Conclusions 
 
The iCAM Sustainability Profiles team has drawn the following conclusions from 
its work in the Weddin catchment. 
 
Salinity not seen as a problem 
The TARGET Project seeks to address salinity by funding land management 
options that reduce recharge or rehabilitate salinised land. With the exception of 
limited areas of the Upper Tyagong, producers do not see salinity as a problem. 
Even in the Upper Tyagong, only limited areas are salinised, and the more 
permanent but slightly saline flows that appear to be occurring in Tyagong Creek 
are seen by producers as a positive rather than a negative thing. 
 
Before the question of whether producers are likely to take-up TARGET options 
is addressed, the more important question of whether the salinity management 
options of TARGET should be offered in sub-catchments of the Weddin area that 
are not perceived to have a salinity problem, should be answered.  
 
Few producers likely to adopt TARGET options at the required scale 
The social and economic work within the Sustainability Profiles project suggests 
that due to important social and economic factors, a significant proportion of 
producers surveyed are not in a position to adopt the TARGET land management 
options at the scale envisaged by DLWC. Of these, some have indicated their 
intention not to participate in TARGET or similar schemes because of past 
experiences with government agencies and/or current government policy. 
Revised cost sharing arrangements may not change their minds. 
 
Extent of salinity hazard uncertain 
Implementation of the TARGET Project in the Weddin catchment appears to be 
based on the premise that water and land resource issues, particularly salinity, are 
the biggest threats to the future productivity of the Weddin catchment and its 
capacity to meet its obligations concerning the Lachlan River. While a future 
salinity hazard cannot be ruled out given the lack of data, the groundwater flow 
systems appear to be able to cope with the increased recharge without causing 
serious land salinisation problems or large salt load accessions to the Lachlan.  
 
Vegetation decline could ultimately threaten agricultural sustainability 
There is at present a clear and obvious threat to ecosystems and biodiversity 
throughout the Weddin catchments surveyed. The problem is particularly acute in 
riparian vegetation along the Tyagong Creek and in remnant vegetation in some 
roadside reserves. Contemporary knowledge suggests that sustainable agriculture 
is dependent upon maintaining significant areas of woody vegetation for 
conservation of biodiversity. There is therefore an urgent need for investigations 
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to clarify relationships between biodiversity and sustainable agriculture in the 
Weddin catchment and to act on the findings of those investigations. 
 
More emphasis on strategic approach required 
TARGET options need to be focussed into those areas where the salinity problem 
is seen as the most pressing issue from both an on-farm and catchment 
perspective. As well, there are some key datasets and understandings about the 
groundwater processes operating in the sub-catchments (for instance the regional 
groundwater flow systems of the lower Tyagong Creek) that are critical to the 
identification of appropriate management actions for discrete areas. This 
information does not currently exist and needs to be generated.    
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Appendix 
 
A.  Geology and flow systems of the Weddin 
Geology 
The geology of the Weddin catchments is variable. There are ranges of rock types 
represented. The oldest rocks are sedimentary layers of Ordovician age, with 
Silurian volcanic and sedimentary units, intruded by granites to the south and 
southeast. These older rock units are overlain by the harder sedimentary units of 
the Devonian Hervey Group, forming the higher hills in the central parts of the 
Weddin area, and the Weddin Mountains. The three creek valleys have been 
infilled with recent alluvial materials to varying thicknesses. 
 
The soils of the Weddin catchment area have been described in detail in a report 
by DLWC on the Soil Landscapes of the Forbes 1:250,000 sheet, and the 
interested reader should refer to that publication for more detailed descriptions. In 
summary the soils of the study area are highly variable and complex.  
 
Thirteen soil landscape units can be found in the area. Generally, the soils have 
been divided into four distinct types—soil landscapes on eroding, colluvial 
(hilly), transferral and alluvial terrains.  
 
Soils in the eroding terrains (Bumbaldry, Crowther, Grenfell, Ironbarks, Nangar, 
Piney Ridge and Warraderry Soil landscape Units) show a gradation from lighter 
skeletal soils on the higher slopes and crests, grading to heavier soils in the 
drainage lines (commonly Yellow or Red Solodic or Soloth Soils). Hill slopes are 
generally Yellow, Red or Brown Earth or Podzolic Soils. Different soil 
landscapes show different soil drainage character, usually highly correlated with 
the underlying geology. 
 
Soils in the colluvial terrain (Weddin and Mandagery Soil landscape Units) are 
usually stony lithosols, and shallow well-drained skeletal soils developed on the 
steeper slopes. 
 
Soils on the transferral terrains (undulating hills and footslopes of the Bimbi 
National Forest and Hill Sixty Soil landscape Units) include earthy sands, brown 
earths, leached sands grading to yellow and Grey-Brown Podzolic soils on the 
lower slopes. 
 
Soils in the alluvial terrain (such as Ooma, Koorawatha-Billimari and Tyagong 
Creek Soil Landscape Units) are generally deep soils over much of the landscape, 
varying between Yellow Soloth and Solodic Soils in the flatter parts with alluvial 
sands, Earths and Podzolics along some floodplains and drainage lines. Here the 
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lighter soils are generally associated with the lower parts of the active landscape, 
and the heavier soils are further upslope. 
 
The hydrogeology of the area is complex and has not been adequately described 
to date. In general, the older harder rocks of the hills and slopes are fractured and 
weathered. The increase in pore space due to this modification is significant and 
allows water to move through. These rocks are referred to as fractured rock 
aquifers, even though the weathering in the granites in particular probably 
behaves as a porous flow aquifer. The different rock units are weathered and 
fractured in different ways, and each will behave slightly differently to the other. 
 
In general, the higher the slope of the landscape, the more likely the aquifer is to 
behave as a local flow system. That is, it recharges and discharges locally and 
groundwater flow mirrors the local topography. Due to their landscape position, 
these rock units are also covered by variable thicknesses of slope material—soils 
and colluvium. These shallow materials also conduct water, and in some cases, 
the majority of groundwater flow can be reasonably shallow. 
 
The degree to which groundwater moves through the shallow or deep aquifers is 
controlled by the complex relationship between recharge volumes and the 
character of the underlying materials. It is critical to understand this interplay 
when attempting to manage dryland salinity. 
 
The alluvial sediments filling the valleys is composed of layers of sands, silts and 
clays, and will transmit groundwater through the primary porosity of the material 
(the original pores still left open). Recharge to these sediments can be from a 
number of sources, primarily though it will be related to infiltration from rainfall 
through the soils developed on the sediments and via river leakage from the 
ephemeral creeks that drain onto the valley flats. In some cases where the 
sediments are thick and laterally extensive, these groundwater systems can be 
large with recharge occurring some 10s of kilometres from the discharge. As 
well, the deeper layers may also be behaving in a different fashion from the 
shallower layers. For instance, the alluvium infilling the Tyagong Creek Valley 
contains some significant aquifers at depth, with groundwater level fluctuations 
indicating that the deep system and the shallow layers are not hydraulically 
connected. No information appears to be available which might describe the 
nature of the alluvium in the Warraderry or Ooma Creek catchments. This 
presents a major impediment to salinity management on the floodplains of these 
catchments. 
 
Recent unpublished work by DLWC has divided the Weddin Catchment area into 
seven different groundwater flow system types: 
 
1. Bald Hills – comprising primarily the hills of the Warraderry Range; 
2. Hervey Group – comprising the hills of the Warrumba Range; 
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3. Quartz Hills – comprising the hills and rolling country immediately east 

and south east of Grenfell and in the Upper Ooma Creek catchment; 
4. Upper Tyagong Creek granites – comprising the rolling country around 

Greenethorpe along the Tyagong Creek catchment divide; 
5. Volcanics and related sediments – comprising the mid-slopes in the Native 

Dog Creek catchment and the mid-slopes between Brunda and Bumbaldry; 
6. Well drained alluvium – comprising the lower floodplain of the three 

Creeks; and, 
7. Poorly drained alluvium – comprising the upper floodplain of the three 

Creeks. 
 
Flow systems 
The flow systems described are linked to their neighbouring flow system in 
accordance with hillslope position. The local flow systems will generally 
discharge in the lower parts of the landscape, either directly to the ground surface 
or via flow to streams and creeks. Thus, if one flow system sits above another in 
the landscape, some groundwater will move through from the higher to the lower, 
but invariably, most flow will occur as groundwater discharging to streams, 
which in turn recharge the next flow system as they transit their upper parts. 
 
The larger or regional groundwater flow systems will generally discharge to the 
lower floodplain elements – most of which will lie outside the area of this study. 
It is highly likely that the majority of groundwater discharge will be as lateral 
flow into the larger aquifers associated with the Lachlan River and Bland Creek 
sediment accumulations. 
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B.  Explanation of sustainability profiles 
Each farm has a stock of financial capital that includes assets, with service lives 
of greater than one year, and financial deposits. Farmers regularly make decisions 
that involve on-farm investment in capital assets and the adoption of new 
technologies and infrastructure replacement that have the potential to build up the 
financial stocks. They also make decisions with respect to asset sales, the rate at 
which they depreciate their assets and the degree to which savings are invested 
off farm which can run down the capital stocks. In a normal situation returns 
from farm production are required to cover variable costs (which includes the 
wages for labour) and a return for capital and management. Producers use their 
share of these returns for family expenses (eg education and food) and to provide 
capital for new farm investment and asset refurbishment. 
 
In the short run (one or two years), returns may only cover variable costs. 
However, in the long run this would result in a run down in capital stocks and, 
beyond a threshold point, the farm would become unviable. For example, many 
farmers have postponed fertiliser applications, maintenance or replacement of 
assets in years of low commodity prices; however, in the long run this leads to 
lower productivity and an unviable farming system. 
 
Barr and Ridges (2000) analysed farming systems in the Murray Darling Basin 
and concluded that in most of the Statistical Local Areas in the southern part of 
the Basin, fewer than 20 percent of farms generated a ‘sustainable’ farm family 
income. In this context sustainability was based on the FAST benchmark, which 
is an income of over $50,000. This level of income is judged sufficient to meet all 
current costs of production and living expenses and to allow for investment in the 
maintenance and development of the farm business. 
 
Over the past 20 years farm viability has become less reliant on income generated 
by farm production and to an increasing extent (in regions where this is possible) 
more reliant on off-farm income. The proximity of the Weddin catchment to 
regional centres, provides significant opportunity for off-farm income compared 
with many other rural areas in the west of the state. 
 
Data from the Australian Bureau of Agricultural and Resource Economics 
(ABARE) shows that, throughout Australia, only 20 percent of producers 
accounted for 80 percent of the production and income. This implies that there is 
a long tail of the distributions involved and the need for farm data surveys with 
sufficient sample size to enable distribution analysis. 
 
Structural change involving the continual reallocation of resources in response to 
environmental and market forces is a sign of a healthy economic system. For 
example, producers continually revise their management decisions on the nature 
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of crops, pastures and livestock enterprises in response to changes in regulations, 
commodity prices and climate. In some cases, structural change is not occurring 
at an optimal rate (either too fast or too slow) or it has stopped, in these cases, 
structural adjustment policies designed to facilitate change are sometimes 
justified (eg. the Foundation for Rural and Regional Renewal (FRRR). 
 
Information from an integrated assessment of the sustainability of the water, the 
soil, the vegetation, the social and the farm business sub-systems of properties is 
currently unavailable for most rural areas. Producer profiles were developed for 
each of the farms in the Weddin catchment based on this assessment approach 
and will be presented to the producers concerned as confidential individual farm 
reports. 
 
Despite all the differences identified between individual farms and summarised in 
the Producer Profiles, there are often very many similarities (especially for 
relatively small areas). In addition, strategic management of agriculture, natural 
resources and the environment to ensure sustainable systems, requires the 
aggregation of individual farm units into relatively homogeneous Land 
Management Units wherever possible. Catchment or regional sustainability 
profiles can be developed based on the aggregation of individual farm profiles. 
Typically, the basis for aggregation is significant similarity in each of the five 
key sub-systems. 
 
A Sustainability Assessment, based on a supplementary biophysical assessment 
and the survey based biophysical, socioeconomic assessment of the Weddin 
catchment, are presented in the following sections of this report. A Weddin 
catchment Sustainability Profile, based on this information, is also presented. 
 
The Sustainability profiles approach has allowed an assessment of questions and 
issues related to sustainability; impediments to the adoption of potential new 
enterprises; impact of incentives; the need for and nature of cost sharing 
arrangements; the implications for Strategic Management Plans and the need and 
capacity for structural adjustment. 
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C.  Property survey results tables 
Results for some of the survey information are presented in table format under 
the following four column headings; “Total for group”, “Average for group”, 
“Highest value” and “Lowest value”. 
 
As the heading suggests, “Total for group” is simply the summation of relevant 
results for the group. The “Average for group” figure is in most cases the 
calculated mean for all properties. However, for certain variables such as crop 
yield and stock sale price, the average is based on the subset of respondents who 
had a particular crop or sold livestock and is therefore not necessarily the average 
for all properties. “Highest” and “Lowest” value refers to the respective highest 
and lowest value recorded by any member of the group. Where there were fewer 
than three responses to a question, then the average and highest/lowest figure is 
not necessarily provided in order to retain respondent confidentiality. 
 
Financial performance terms 
 
Property business cash receipts 

Includes all property business cash receipts. 
Property business cash costs 

Includes all property business cash costs (excludes capital costs and 
household/private/other business costs) 

Property cash income 
Equals property business cash receipts less business cash costs. 

Build-up in trading stocks 
The value (using standard numbers) of any changes in the inventories of 
livestock numbers and produce, hay, silage and grains. 

Property business profit 
Equals property cash income plus build-up in trading stocks and less 
depreciation. 

Business capital 
The value of all property business assets at 30 June 2000. Values are at market 
rates as estimated by the respondent. 

Business debt 
The value of all property business debts at 30 June 2000. 

Business equity ratio 
Equals business capital less business debt, divided by business capital. It 
represents the amount of business capital owned by the property owners. 

Business/non-business equity ratio 
Equals business equity capital divided by business equity capital plus net non-
business capital. It represents the proportion of property business equity relative 
to total equity. 

 



Land use

Catchment group WD

Total Average Maximum Minimum

Total property area ha 21,555 937 nc nc

Proportion of area - owned % nc 95 100 60
                              - leased % nc 5 40 0

Area used for trees/vegetation:
Revegetated area ha 179 8 30 0
Remnant vegetation ha 1,593 69 229 0
Farm forestry ha 42 2 39 0
Total tree area % nc 8 27 1

Area used for pasture:
Native ha 1,322 57 250 0
Improved perennial ha 6,013 261 1,609 0
Improved annual ha 3,300 143 625 0
Other ha 0 0 0 0
Total pasture area % nc 48 80 25

Area used for cropping:
Wheat ha 4,231 184 310 0
Canola ha 3,114 135 310 0
Barley ha 60 3 32 0
Oats ha 267 12 100 0
Lupins ha 292 13 53 0
Other grain ha 726 32 100 0
Fodder ha 0 0 0 0

nc = Not Calculated.

Labour

Catchment group

Total Average Maximum Minimum

Owner-operator labour mnth 612 27 49 6

Permanent labour mnth 29 1 12 0

Casual/contract labour mnth 104 5 13 0

Total property labour mnth 745 32 52 7

Off-property labour mnth 144 6 33 0

1

2



Crop and animal production

Catchment group

Total Average Maximum Minimum
Crops

Wheat yield t/ha nc 4.4 6.3 0.0
Canola yield t/ha nc 2.0 2.4 0.0
Barley yield t/ha nc 2.7 4.0 0.0
Oats yield t/ha nc 2.2 3.0 0.0
Lupins yield t/ha nc 2.5 3.7 0.0
Hay/silage produced t nc 147 800 0

Livestock
Av. DSEs per area pasture dse/ha nc 11.9 24.3 3.8
Have livestock enterprise no 23 nc nc nc

Sheep
Av. number ewes no nc 1,290 4,046 0
Lambing percentage % nc 87 139 63
Wool cut per animal shorn kg nc 5.2 7.1 2.6
Average wool price/kg $ nc 4.5 30.9 1.1
Average value sheep sold $ nc 28 47 0

Cattle
Number of breeders no nc 45 290 0
Calving percentage % nc 82 98 64
Average value animal sold $ nc 497 924 270

nc = Not Calculated.

Water

Catchment group

Total Average Maximum Minimum

Annual rainfall mm nc 616 700 525

Dams      -  no. 371 16 39 0
                -  maximum quantity ML nc 31 150 0

Bores      -  no. 19 1 4 0
                -  maximum quantity L/h nc 1,562 7,200 0

Springs  -  no. 35 2 6 0
               -  maximum quantity L/h nc 39 900 0

Wells      -  no. 17 1 7 0
                -  maximum quantity L/h nc 0 0 0

Creeks  -  no. 25 1 10 0
              -  maximum quantity nc nc nc nc

4
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Financial

Catchment group

Total Average

Property business cash receipts $ 6,646,177 302,099
less  property cash costs $ 4,819,134 219,052

Property cash income $ nc 83,047
plus  build-up in trading stocks $ 167,018 7,592
less  depreciation $ 734,754 33,398

Property business profit $ nc 57,241

Total cash receipts from:
Livestock sales % nc 21
Wool sales % nc 16
Grain sales % nc 47
Misc. business receipts % nc 4
Off-farm income % nc 12

Off-farm income $ 760,037 34,547

Business capital at 30 June '00 $ 40,969,659 1,862,257
Business debt at 30 June '00 $ 5,404,003 245,637
Business equity ratio % nc 86
Business/non-business equity % nc 88
nc = Not Calculated.

Social profile

Male Female
no. % no. %

Age group
< 15 years old 29 41 21 36
16 - 25 3 4 2 3
26 - 35 7 10 9 16
36 - 45 13 19 8 14
46 - 55 3 4 4 7
56 - 65 8 11 6 10
> 65 years 7 10 8 14

Farming experience (since age 15)
< 10 years 3 7 15 41
10 - 20 9 21 7 19
21 - 30 13 31 4 11
31 - 40 3 7 4 11
41 - 50 8 19 5 14
> 50 years 6 14 2 5

Highest qualification
Secondary 18 46 11 30
Trade/vocational 11 28 9 24
Tertiary 10 26 17 46

5
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Soil pH in pasture/crop paddocks

Don't
<4.5 4.6 - 5.5 5.6 - 6.5 > 6.5 know

(1) (2) (3) (4) (5)

no. no. no. no. no.

Crop paddocks 3 19 1 0 0

Pasture paddocks 5 16 1 0 1

Usual application frequency for pasture topdressing with fertilisers/soil conditioners

  Every    Every    Every No During
1 - 2 yrs 3 - 5 yrs 6 - 10 yrs pattern estab'ment

(2) (3) (4) (5) (6)
no. no. no. no. no.

Fertiliser applications 12 2 0 5 3

Lime applications 0 0 1 1 3

Other applications 0 0 0 1 0

Crops usually applied with fertilisers/soil conditioners

Wheat Canola Barley Oats Other

no. no. no. no. no.

Fertiliser applications 23 21 1 8 13

Lime applications 7 19 0 2 4

Other applications 1 12 0 0 1

Usual basis for fertiliser/soil conditioner application decisions

Agron- Visual
Soil omist's assess- District Historical

tests advice ment averages routine

no. no. no. no. no.

Fertiliser applications 19 22 9 1 11

Lime applications 23 19 7 2 10

Other applications 4 4 0 0 0

7

9
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Use of various methods and approaches to cropping

Method/approach no. %

Zero tillage 9 15

Minimum tillage 21 35

Intercropping 2 3

Opportunity cropping 1 2

Crop rotations 23 38

Phase farming 1 2

Conventional tillage 3 5

Rating of possible land condition problems on properties

Group's rating of problems

No problem/ Don't
Serious Moderate Slight non-existent know

(1) (2) (3) (4) (5)

Problem no. no. no. no. no.

Weeds 13 10 0 0 0

Woody weeds 0 3 5 15 0

Rabbits 0 0 10 13 0

Foxes 6 6 8 3 0

Kangaroos 4 7 5 7 0

Waterlogging 0 2 13 7 1

Salinity/high watertables 1 2 6 12 2

Acidity 8 11 3 1 0

Sodicity 1 3 5 13 1

Erosion gullies 0 6 8 9 0

Scalds bare earth 0 2 5 15 0

Other 0 0 1 0 0

Catchment group
11
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Area affected if problem rated as either Serious or Moderate

Catchment group

Total Average Maximum Minimum

Problem ha ha ha ha

Weeds 14,006 609 1,780 100

Woody weeds 250 11 120 0

Rabbits 0 0 0 0

Foxes 9,515 414 1,780 0

Kangaroos 3,650 159 750 0

Waterlogging 320 14 200 0

Salinity/high watertables 260 11 150 0

Acidity 13,663 594 1,780 0

Sodicity 320 14 120 0

Erosion gullies 580 25 240 0

Scalds bare earth 15 1 10 0

Other 0 0 0 0

Perceptions of salinity/high watertable trend over past 5 years

Trend in salinity no. %

Worsened 2 33

Improved 0 0

Stabilised 4 67

Not sure 0 0

Group's perceptions
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Damage and costs incurred due to salinity/high watertables

Category of cost/damage no. %

Lost production from salted land 4 50

Damage to infrastructure 1 13

Salinisation of water supplies 0 0

Increased fertiliser requirement 0 0

Loss of shade/shelter 0 0

Loss of aesthetic value 3 38

Other 0 0

Respondents implementing salinity mitigation measures over past 5 years

Yes Yes No Not
(mainly due (but not due applicable

to salinity) to salinity)
(1) (2) (3) (4)

no. no. no. no.
Mitigation measure

Increased area perennial pasture 2 13 8 0

Increased area native pasture 0 0 22 1

Increased area saline pasture 2 2 18 1

Used saline agroforestry 0 1 22 0

Established farm forestry 0 1 22 0

Used conservation farming 0 22 1 0

Utilised intercropping 0 1 22 0

Fenced remnant vegetation 0 11 12 0

Fenced creeks/waterways 2 10 11 0

Group's reporting of damage

16

15



Intentions to implement salinity mitigation plans in next 5 years

Salinity mitigation plan

Increase Increase Increase
area of area of area of Utilise Establish

perennial native saline inter- farm
pasture pasture pasture cropping forestry

Intention NOT to implement plan 5 22 20 20 19

Main reason for not implementing

Not profitable or productive 2 19 0 2 10
Wouldn't fit-in with existing set-up 2 2 0 0 0
Simply not interested 0 0 0 1 1
Too much owner labour required 0 0 0 0 1
Already doing as much as intend to 1 0 0 0 0
Don't know enough about it 0 1 1 2 2
Don't have the right equipment 0 0 0 0 0
Country/climate not suitable 0 0 0 1 1
No need for it 0 0 2 1 0
No/insignificant salinity/w'table problem 0 0 17 0 0
Not applicable (eg. don't have a creek) 0 0 0 0 0
Other 0 0 0 13 4

Salinity mitigation plan cont.

Utilise More use
saline of conser- Fence off Fence off
agro- vation remnant creeks &

forestry farming vegetation waterways

Intention NOT to implement plan 22 10 13 8

Main reason for not implementing

Not profitable or productive 3 1 3 1
Wouldn't fit-in with existing set-up 0 0 0 0
Simply not interested 1 0 0 0
Too much owner labour required 1 0 0 0
Already doing as much as intend to 0 9 3 3
Don't know enough about it 1 0 0 0
Don't have the right equipment 0 0 0 0
Country/climate not suitable 0 0 0 0
No need for it 0 0 1 1
No/insignificant salinity/w'table problem 16 0 0 0
Not applicable (eg. don't have a creek) 0 0 5 1
Other 0 0 1 2
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Rating of major plant items and improvements

Below Good Above
Poor average condition average Excellent

(1) (2) (3) (4) (5)

Item no. no. no. no. no.

Main tractor 1 1 5 5 11

Crop seeding implements 0 1 11 4 7

Fences 0 3 11 8 1

Stock yards 2 3 8 5 5

Farm motor bike 1 2 7 6 6

Farm utility 0 3 7 6 7

Harvester 0 3 6 4 4

Wool shed 0 7 8 3 4

Machinery shed 0 2 7 9 5

Other  0 2 0 2 0

Preferences or liking for rural enterprises

Highly Not Highly
disliked Dislike sure Like liked

(1) (2) (3) (4) (5)

Enterprise no. no. no. no. no.

Sheep 0 1 1 18 3

Cattle 0 4 6 10 3

Pigs 9 5 6 3 0

Farm forestry 1 1 14 7 0

Cropping 0 0 1 14 8

Horticulture - trees/vines 1 7 12 3 0

Horticulture - annuals 2 8 12 0 1

19
Group's enterprise ratings
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Rating of local services over the past 5 years

Not sure
Stayed or not

Worsened the same Improved applicable
(1) (2) (3) (4)

Service no. no. no. no.

Banking 17 3 3 0

Primary school 4 13 3 3

Secondary school 5 12 3 3

Doctor 10 12 1 0

Hospital 10 7 5 1

Other government agencies 13 6 4 0

Shopping - groceries/small goods 0 12 11 0

Shopping - other household items 3 13 6 1

Shopping - farm/machinery goods 7 11 5 0

Livestock/grain sale centres 2 13 7 1

Public transport 15 6 1 1

Entertainment 7 12 2 2

Mobile phone 1 5 15 2

Roads 11 8 4 0

RLPB 5 17 1 0

Significant expenditure on capital items during past 5 years

Catchment group

Number Average Total
buying amount amount

item spent spent
Capital item no. $ $

Plant and machinery 21 138,015 3,174,338

Improvements 9 67,596 1,554,700

20
Group's service rating
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Intention to be owning/operating current property in 5 years time

Group's intentions

Intention to remain no. %

Yes 23 100

No 0 0

Unsure 0 0

Respondent's intentions for their property in the next 5 years

Group's intentions

no. %

Intention

Stay much as is 12 52

Increase property size 10 43

Sell whole property 0 0

Sub-divide & sell small part of property 0 0

Lease out property 0 0

Sub-divide and sell most of property 0 0

Other 1 4

23
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Perceived greatest threats to still be farming in 5 years

Catchment group

no. %

Climate risk (eg. drought)   11 22

Cost-price squeeze   15 31

Government regulations   5 10

Land availability & price 4 8

Lack of off-farm income   2 4

Animal pests   0 0

Weeds   0 0

Salinity/high water tables   1 2

Acidity/sodicity   0 0

Erosion 0 0

Age or health reasons   3 6

Property transfer 2 4

Wish to retire or change of lifestyle   0 0

Differences within family business   2 4

Differences in money distribution 0 0

Other  4 8
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