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Introduction 

1. Introduction 

River regulation and water extractions have contributed to a decline in the health of inland rivers 
across NSW. Environment flow policies introduced by the NSW Government in 1997 attempt to 
address this problem through reallocating a portion of water normally used by extractive uses 
back to the environment. The NSW Government developed interim environmental flow rules for 
a number of river systems to address river health needs, while keeping the impact on water users 
within 10 per cent of their average annual diversions. Water Management Committees (WMCs) 
on regulated river systems have reviewed the rules, and in most instances, have developed their 
own set of flow rules which continue to be adjusted as better information becomes available on 
their effects. 

Environmental flows attempt to provide environmental benefits in the form of improvements in 
water quality and the health of natural ecosystems and aquatic biodiversity. These benefits may 
be achieved through the protection of low flows, providing triggers for fish and bird breeding 
events, mimicking natural flow variability and restoring a portion of freshes and high flows. The 
economic benefits attached to these environmental improvements may be significant. However, 
the economic trade-offs involved in obtaining environmental benefits may also be large. 

The extent of trade-offs associated with establishing environmental allocations is an issue in the 
Lachlan Catchment. There are important river health issues in the catchment as well as a large 
irrigation industry dependent upon secure irrigation supplies. This study focuses on the likely 
impacts of environmental flows on broadacre irrigation farms3. The intention is to provide 
information and analyses to assist the Lachlan River Management Committee (LRMC) in its 
decision-making processes. 

A combination of representative farm and hydrology simulation modelling is used to assess the 
impacts on agriculture from the implementation of different flow scenarios. These impacts are 
assessed by quantifying the difference in farm profitability between a base case (without 
environmental flows) and different environmental flow scenarios each involving reduced water 
availability. This study reports on the findings of that assessment and also complements an 
analysis being undertaken by DLWC on the wider regional socio-economic effects associated 
with changes in water management policy. 

The general structure of the report is as follows. Section 2 contains an overview of irrigated 
agriculture in the Lachlan Valley. Section 3 describes the environmental flows proposed by the 
LRMC. Section 4 details the approach taken to assess on-farm agricultural impacts of the 
environmental flow rules. Section 5 presents the results of the analysis with respect to alternative 
management options, while Section 6 summarises the main findings of the report. 

Environmental flows impact on general security rather than high security water allocalions. Irrigation farms relying 
on general security water supplies are predominantly involved in broadacre agricultural production rather than 
permanent horticultural production. 

The on-farm impacts ofenvironmentalfiow rules in the Lachlan Valley 



The Lachlan Valley 

2. The L ach Ian Valley 

2.1 Location 

The Lachlan River Valley is located in Central Western NSW and covers an area of 84,700 
square kms (DLWC, 1996). The Lachlan River begins on the slopes of the Great Dividing Range 
east of Gunning and flows north-west to Forbes and Lake Cargelligo through the Central Western 
Slopes and Plains. From Lake Cargelligo, the river flows south-west to the Great Cumbung 
Swamp where it occasionally joins the Murrumbidgee River (see Figure 1). Major tributaries of 
the Lachlan include the Abercrombie, Crookwell, Boorowa and Belubula rivers and Mandagery 
Creek which all join the Lachlan river above Forbes. Downstream of Forbes the main river 
channel diminishes and breaks down into a large number of effluent channels. The major water 
storages in the valley are Wyangala and Carcoar dams. 

2.2 Irrigated agriculture 

The Lachlan Valley is a significant agricultural area and much of the irrigation in the region is by 
licensed diverters from the Lachlan River. The only exception is the Jemalong Irrigation District 
which is a significant irrigation scheme lying to the west of Forbes. The Lachlan Valley has a 
licensed water entitlement of 665 GL (50 GL high security and 615 GL general security) although 
overall usage is usually around just 40-50 per cent of this. While the annual average allocation for 
general security licences has been in the vicinity of 80 percent over recent years (LIRAC, 1997), 
this is likely to decline as currently inactive licences are activated within the constraints of the 
Murray Darling Basin Commission (MDBC) Cap. The long-term cap diversion target for the 
Lachlan is 254 GL, just 40 per cent of licensed entitlement. 

Irrigated agriculture in the Lachlan Valley is diverse. In the higher eastern area, upstream of the 
major storages, irrigated crops are dominated by horticulture and viticulture with some lucerne 
production in association with grazing enterprises, in the middle reaches of the Lachlan, the 
dominant users of irrigation water include canola, lucerne, maize, soybeans and horticulture as 
well as winter cereal crops. The lower reaches of the valley are dominated by summer crops such 
as maize and cotton; however, horticultural crops including citrus, viticulture, potatoes and others 
are also produced on suitable soils. This lower section of the valley is currently undergoing a 
rapid expansion in irrigated cropping (LIRAC, 1999). 

The areas of crops and pastures irrigated from regulated supplies in the Lachlan catchment are 
shown in Figure 2 .The areas relate to the 1999/2000 season and are taken from the crop return 
card data collected by DLWC at Forbes. The major crops are winter cereals, oil seeds and 
lucerne, each occupying around 17,000 - 20,000 hectares, and winter pasture and summer cereals 
with around 10,000 hectares each. There is about 5,000 hectares of summer pasture, around 2,000 
hectares of vegetables and 1,500 hectares of winegrapes. The irrigation sector is an important 
contributor to the local economy with annual irrigated production valued at $149 million 
(Donovan, 1998). Also, any economic impact on irrigated agriculture is likely to have flow-on 
impacts for regional income and employment. Similarly, many economic activities dependent on 
environmental quality, such as tourism and recreation, may also generate flow-on benefits for the 
regional economy. 
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Figure 1: Lachian Caichment - Production Zones 
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Figure 2: Total area irrigated in the Lachian Valley 
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Source: Estimated from crop return card data collected by DLWC, 2001 

The main features of irrigated agriculture in the Lachian Valley can be best described with 
reference to five principal production zones moving from east to west (Figure 1). Soil types have 
been classified as either being light soils (barns, alluvial, self-mulching) or heavy soils (clays). 
The main irrigation technologies are surface irrigation (landformed and non-Iandforrned), spray 
and trickle irrigation systems. The characteristics of these production zones are briefly outlined 
below. 

Zone 1: Wyangala Dam to Payten 's Bridge near Eugowra (including the Belubula River); 

The main enterprises in this zone include vegetables (asparagus, tomatoes, sweet corn), 
winegrapes and lucerne (seed, hay and pasture). Spray irrigation is the dominant irrigation 
system. A mixture of soil types exists including deep alluvial, light red and loam soils. The 
licensed entitlement is around 82,000 megalitres with 11,000 hectares laid out to irrigation. It has 
the highest rainfall of any of the zones and the lowest temperature maximums. The mean annual 
rainfall for Cowra is 611 millimetres. 
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Zone 2: Payten 's Bridge to Island Creek off-take (above Condoboli,); 

In Zone 2, the main enterprises are wheat, canola, maize, lucerne (seed, hay and pasture), sub-
clover and deciduous fruits (apples, peaches). Flood irrigation is dominant irrigation method. 
Deep alluvial soils dominate the zone. The licensed entitlement for Zone 2 is around 107,000 
megalitres with 19,000 hectares laid out to irrigation. The mean annual rainfall for Forbes is 524 
millimetres. 

Zone 3: Island Creek off-take to Lake Cargelligo; 

The main enterprises in Zone 3 are wheat, canola, maize, lucerne (seed, hay and pasture) and sub-
clover. Flood irrigation is dominant in this zone and, most irrigation blocks are landformed. The 
main soil types in this zone are grey clays and deep alluvial soils. The licensed entitlement for 
region 3 is around 145,000 megalitres with 15,000 hectares laid out to irrigation. The mean 
annual rainfall for Lake Cargelligo is 425 millimetres. 

Zone 4: Lake Cargelligo to Oxley; 

In Zone 4, the main enterprises are wheat, canola, maize, lucerne (seed, hay and pasture), sub-
clover and cotton. Flood irrigation is again dominant irrigation method. The main soil types in 
this zone are clays, barns and alluvials. The licensed entitlement for Zone 4 is around 206,000 
megalitres, with 56,000 hectares laid out to irrigation. It has the lowest rainfall of any of the 
zones and the highest temperature maximums. The mean annual rainfall for Hillston is 361 
millimetres. There has been a significant increase in irrigated agricultural output in Zone 4 in 
recent years, particularly in cotton production. 

Zone 5: Jemalong Irrigation District 

The main enterprises in Zone 5 are again wheat, canola, maize, lucerne (seed, hay and pasture) 
and sub-clover. Flood irrigation is dominant in this zone, with the majority of irrigation country 
landformed. The licensed entitlement for Zone 5 is around 80,000 megalitres with 42,000 
hectares laid out to irrigation. The mean annual rainfall for the Jemalong Irrigation District is 
similar to that of Lake Cargelligo. 

2.3 	Reliability of irrigation supplies 

Simulated hydrology data provided by DLWC (through IQQM Model) provides an indication of 
the reliability of irrigation supplies in the Lachlan Valley under historical climatic conditions, 
with current levels of development. Under base case conditions (without environmental flows), 
irrigators could expect to receive their full allocations or above in 62 per cent of years while they 
could receive less than 50 per cent allocation in 20 per cent of years (see Figure 3). 

As with each regulated system within the State, the allocations provided to irrigators in the 
Lachian depends upon the resources currently available in storage and those resources expected to 
be available during the season. An initial allocation made by DLWC at the commencement of the 
season is updated continuously to reflect rainfall conditions in the catchment. The allocation 
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Figure 3: Simulated Lachlan Valley January announced allocation percentages (1901-1997) 

(For the Base Case" C 71A" - without off-allocations) 

assessment procedure is structured conservatively so that allocations will not need to be 
subsequently reduced during an irrigation season unless conditions realised are more severe than 
the worst recorded drought on record. As the period of record for critical streamfiow statistics in 
most parts of NSW is around 100 years or so, the minimum-recorded streamfiow sequence 
generally has about a I in 100 chance of occurring. That implies there is a 99 per cent chance that 
the announced allocations will not be reduced. 

Not surprisingly, actual allocations announced at the start of the season generally have not been 
revised downwards (except in the worst recorded drought in 1982-83) since the introduction of 
volumetric allocations in the Lachlan in the early 1980's. Historical allocation announcements 
actually show that initial allocations were either set at their maximum level (100 per cent or 
higher) at the start of the irrigation season or set at a lower level and then considerably increased 
as the season progressed (Figure 4). Looking at those years where less than 120 per cent 
allocations were announced at the start of the irrigation season and excluding 1982-83 (drought 
year) and 1983-84 (initial announcement being zero), the average (15 out of 20 years) upward 
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revision in allocation was 41 per cent. The lower allocation levels4  experienced since 1995 reflect 
a mixture of both seasonal and policy influences, other than environmental flow rules (first 
introduced in 1998). 

Figure 4: Actual announced allocations - initial andfinal allocations 

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1991 1995 1996 1997 1998 1999 3M 20)1 

Drier seasonal conditions in the late 1990's resulted in lower storage levels in some years, and hence, less water 
available for allocation. The major policy influence was the introduction of MIDBC Cap in 1995. Cap implementation 
in NSW involved the full recognition of 'sleeper and dozer' licenses in allocation announcements. Previously, under 
utilisation of licences acted to markedly inflate allocation announcements to regular water users. 
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3. Environmental flows 

3.1 Environmental issues5  

River regulation and water extractions have contributed to a decline in the health of the Lachlan 
River. Natural stream flows are usually highest from June to October and lowest in late summer. 
Regulation has changed this seasonal nature by capturing winter and early spring flows for release 
during summer. The average annual flow has been reduced at Oxley (at the end of the controlled 
system) from 234,000 ML/year under natural conditions to 120,000 Mt/year currently. The 
catchment has experienced algal blooms, a decline in native fish species and an increase in exotic 
species, increasing river salinity and dryland salinity, a loss of native vegetation and declines in 
the health of wetlands. 

River regulation has adversely affected native biota (particularly fish) and wetland ecosystems. 
Water released from the bottom of Wyangala and Carcoar dams is colder than natural flows, 
particularly in summer. There is evidence that these cold water releases have affected fish in the 
river. Water bird breeding in the Great Cumbung Swamp, Booligal Wetland and various other 
wetlands along the lower reaches of the river and fish migration and spawning events have been 
triggered by natural floods or freshes; but, regulation of flows may have caused more rapid 
recession of water levels and failure of breeding. Habitat maintenance of these areas is of 
environmental importance. 

Salinity, in particular, represents a threat to agricultural productivity in the Lachlan if current 
trends are not reversed. Waterlogging and salinity in Jemalong Irrigation District, which is a 
significant irrigation scheme, has become a major problem, along with the disposal of water 
draining from irrigated land. These issues are currently being addressed through Land and Water 
Management Plans. Phosphorus concentrations generally increase as you move downstream and 
greatly increase during high flows as a result of stream bank and gully erosion due to land and 
riparian vegetation clearing. There have been substantial algal blooms in the lower section of the 
Lachlan River, including Lakes Brewster and Cargelligo. 

3.2 Environmental flow rules 

The Lachlan River Management Committee (LRMC) developed a set of flow rules for the 2000-
01 season. These rules were designed to share water between users and the environment to 
improve river health by making provision for environmental water requirements, town water 
supplies, basic rights to stock and domestic water and identifying water availability for other 
extractive water uses, such as irrigation and other industries, thereby providing some level of 
water security to irrigators. The three individual flow rules adopted by the LRMC have been 
implemented as an integrated package, and consequently, should be viewed as simply attributes of 
the 2000-0 1 flow rules. A brief description of the flow rules is provided below6. 

This section draws on material contained in EPA (1996) "Proposed Interim Environmental Objectives for NSW 
Waters". 
6 The description provided draws on unpublished information by the DLWC Central West Region titled "Preliminaiy 
Draft Water Sharing Plan for the Lachlan Regulated River, 22/6/2001". 
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Rule 1: Translucent Releases 

The translucent release rules have been designed to deliver flows to the effluents and wetlands in 
the lower system in a way which mimics natural flows. Translucent releases are to be made from 
Wyangala Dam during the June to November period to attain, in combination with tributary 
inflows, flows at Lake Brewster of 3,500 to 8,000 Mt/day, depending on the storage level of the 
dam. The options looked at by the committee and used in this analysis involve variations in this 
translucent period. Water provided under this rule is classified as Environmental Health Water. 
In the Lachlan, this rule has been put in place to ensure that, to some degree, natural flow and 
variability is restored downstream of Wyangala Dam. 

The volume of water that can be released under the translucency rule is limited to 350 GL. The 
actual amount released each year depends upon the storage level of Wyangala Dam. 

Rule 2: Environmental Contingency Allowance 

A 20 GL High Security Environmental Contingency Allowance (ECA) was established for 
management of critical environmental events such as: protection of bird breeding, native fish 
requirements and other threatened species; salinity dilution; and algal mitigation. Water provided 
under this rule can be classified as Supplementary Environmental Water. 

In more recent options, the committee has added the concept of a Water Quality Allowance 
(WQA) to be used for problems such as blue green algae and high salinity levels, which might be 
addressed through dilution flows. The rules regarding the operation of the ECA and the WQA 
vary between the options considered in this analysis. Generally, the ECA will be eliminated 
during years when the 1st July allocation announcement plus percentage carryover for the Valley 
is below 50% and is not re-instated until allocation announcements plus percentage carryover for 
the Valley exceed 75%. The management of the ECA is specified as a number of sub rules 
relating to the treatment of unused ECA between seasons, and the use of ECA to supplement 
translucent releases. 

Rule 3: Off Allocation 

Off allocation water that might become available to irrigators is limited to 30,000 ML per annum. 
The remainder of these types of flows is reserved for the environment. Off allocation is only 
made available if Lakes Cargelligo and Brewster are guaranteed of filling and flows are in excess 
of the requirements for the environmental flow rules. Off allocation water is made available as a 
percentage of an individual irrigators entitlement and, when used, is not debited toward their 
annual allocation use. 
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4. Methodology 

4.1 An economic framework 

The implementation of environmental flow policies involves a re-allocation of resources. Such 
decisions are commonly assessed in a benefit-cost framework. The economic efficiency of 
different allocation policies can be assessed by comparing the social benefits and costs associated 
with each policy. There are however, a number of difficulties associated with adopting the 
standard benefit cost analysis framework when considering issues, which are likely to yield 
environmental benefits, like increased allocations to the environment. The major difficulty relates 
to the appropriate valuation of environmental benefits (particularly those in the non-use category) 
so that they can be incorporated into a benefit-cost framework. 

To overcome some of the conceptual arguments regarding valuation, a variation on the standard 
benefit cost framework can be adopted through the use of an 'opportunity cost' or 'threshold 
value' approach. The threshold value approach avoids the need to directly place monetary values 
on environmental goods. The approach is based upon estimating the 'opportunity costs' which 
would be the consequence of a particular resource decision. In the case of environmental flows, 
the agricultural costs represent these opportunity costs. To gain a picture of the economic 
efficiency of environmental flows, these agricultural costs can be directly compared to the 
environmental outcomes (often quantified in non-monetary terms) which are expected from the 
proposal. 

There are, however, further difficulties in applying a threshold value approach to community 
planning processes like the NSW water reforms. These relate principally to the broader interests 
of the community beyond economic efficiency. WMCs also consider whether water management 
changes are 'fair and reasonable', incorporating notions of equity between water users. Of key 
concern to many stakeholders is how the impacts of water management changes are distributed 
amongst different users. These users may be defined on a range of criteria including a geographic 
basis (eg. users in a specific part of a catchment) or a particular subset of users defined on water 
usage (eg. more active irrigators) or property or entitlement sizes (eg. small users). 

The evaluation of agricultural impacts therefore requires analysis at two levels. First, at a broader 
regional scale, agricultural impacts can be assessed, and subsequently used, in a threshold value 
approach to determine the overall economic efficiency of options. Second, impacts on a more 
disaggregated basis can be assessed to provide WMCs with distributional information on how 
subsets of the population might be affected. The first issue is addressed through wider regional 
effects of changes in irrigated production7, being undertaken by DLWC that also complements 
this study. NSW Agriculture has undertaken economic assessments at the farm level. The on-farm 
impacts provide distributional information and are the focus of this study. 

7 NSW Agriculture has also previously undertaken some regional analysis of agricultural impacts. See NSW 
Agriculture, 1996 and 1998. 
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4.2 Overview of approach 

There is a broad range of techniques available for assessing the farm level impacts of water policy 
reforms. These techniques range from simple budgeting methods to formal optimisation models. 
The applicability and appropriateness of any of these techniques depends ultimately on the 
context of the analysis, the problem being addressed and the nature of the farming systems under 
consideration. 

This study used a representative farm modelling approach to evaluate the on-farm impacts of 
environmental flows. A standard whole farm budgeting framework was adopted to consider 
changes in water availability and associated farm adjustment responses. This framework is used 
to assess the impacts that reduced water availability has on the profitability of representative 
irrigation farms involved in broadacre agricultural production. The impacts of environmental 
flows were estimated across a range of different years utilising historical weather data and 
simulated hydrology data. 

A critical component of the approach is the selection of representative farm types. The socio-
economic sub-committee of the LRMC identified six representative farm types to depict the main 
farming systems in 5 principal production zones (see Figure 1) moving from east to west in the 
Lachian Valley. It is recognised that these representative farms do not represent the full diversity 
of surface water use in the region, however, they do represent the predominant broadacre 
irrigation farming systems relying on surface water in the catchment. 

Representative farm models were developed to capture the nature of these six irrigation-farming 
systems identified. The models are set out as whole farm budgets and explicitly model irrigation 
requirements and water availability over a 97-year simulation period. Irrigation requirements are 
driven by fluctuations in rainfall availability with monthly crop evapo-transpiration requirements 
fixed. DLWC hydrology simulation information (from IQQM Model) is used to represent 
irrigation water availability over the same period. The economic models are solved on the basis of 
annual allocation availability under different environmental flow scenarios, expressed as a 
percentage of licensed entitlement. Figure 5 shows a schematic of the structure of the model. 

Impacts of environmental flows on farm profitability are assessed in terms of whole farm gross 
margin and net farm income. Definitions of these profitability indicators are as follows: 

Whole farm gross margin - sum of individual enterprise gross margins (enterprise income less 
enterprise variable costs) received from all farm enterprises; 

Net farm income - whole farm gross margin less overhead costs (overhead costs include 
depreciation, administration, permanent labour and rates but exclude finance costs like interest 
and rent on leases); 

Effects on whole farm gross margin and net farm income essentially measure the impacts on the 
income generation capacity of the representative farms. Whole farm gross margin aggregates the 
contribution of each farm activity and gives an indication of returns prior to the consideration of 
overheads or fixed costs of the farm. Net  farm income is a measure of farm profit and measures 
the return to the operator for their labour and management and the return to all capital invested in 
the farm whether it is borrowed or not. Because net farm income excludes finance costs, 
comparisons of results are not complicated by differences in the level of indebtedness peculiar to 
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particular farms. More details of the major components of the modelling approach (as outlined in 
Figure 5) are provided below. Full details of data used in the solution process including farm 
details, evapo-transpiration requirements, effectiveness of rainfall and irrigation efficiencies etc, 
are presented in Appendices 1 - 2. 

Figure 5: Outline ofModel Structure 

1. Farm Characteristics 

'Property area, imgated & diyland areas 

Irrigation entitlements, usage and efficiency 

Irrigated crops - areas, yields, crop pnces, variable costs, 
water use per ha 

Diyland crops - areas, yields, crop pnces, variable costs 

Overhead cost structure 

2. DLWC's IQQM Model 

97 years of simulated announced 
allocations 

/ 
5. Analysis of environmental flow scenarios 

Assesses the impacts of different scenarios 

'Calculates water requirements 

'Model adjusts to less water availability according to 
adjustment responses 

Impacts assessed on a range of financial indicators over 
a 97 year period 	

0 
3. Historical Weather Data 	

4. Adjustment Responses 
'Monthly rainfall for 97 years 	 •Buy more temporaiy traded water 

Effectiveness of rainfall by month 	 same farm plan 
and/or groundwater and maintain the 

Monthly evapot.ranspiration by crop 	 • Change enterprise mix 

4.3 Model structure 

4.3.1 	Farm characteristics 

NSW Agriculture developed whole farm models to represent the key characteristics of irrigation 
farming in 5 principal production zones moving from east to west in the catchment. Data on the 
key features of representative farms were collected using a local consensus data (LCD) approach. 
The LCD technique is a way of quickly obtaining data on the structure of farming for a particular 
farming system in a particular locality. In general terms, the approach involves a meeting between 
a small group of experienced farmers and officers of the Department of Agriculture to discuss all 
the practices which have a bearing on the costs and returns of a 'typical' farm in the area of 
interest. As discussion proceeds, a consensus of opinion or agreement is reached on the size and 
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nature of the 'typical farm' and on relevant aspects of farm production. These relate to crop areas 
and yields, prices, management practices, water use, variable costs and overhead costs, and as a 
consequence, net farm income. The information provided is cross-checked against existing 
sources for consistency. 

It is important to note that the approach is not statistically based, and as a consequence, is not 
truly representative of farms on the basis of any single characteristic. However, the approach does 
draw on available statistical data (farm size, irrigation allocations, crop areas etc) as a way of 
putting bounds around what might be considered as typical farms by participants. Ultimately, the 
figures reported through this technique are not average figures, but typical figures for farmers 
represented by the group. This has both advantages and disadvantages. An advantage is that 
typical figures for a targeted group can be more representative than average figures, which are 
commonly distorted by various sources of sampling error arising from variability in the survey 
population. A significant disadvantage is that figures derived cannot be simply aggregated up for 
use in a regional analysis. A more detailed discussion on the technique and its relative advantages 
and disadvantages can be found in Jayasuriya, Call & Young (1999). 

The LCD meetings were conducted in July-August 1999 in various parts of the catchment. The 
LCD groups consisted of practicing farmers of the area, as nominated by the socio-economic sub 
committee of the LRMC and NSW Agriculture staff. The range of irrigated farming systems 
identified by the socio-economic sub committee and later endorsed by the various LCD groups in 
relevant zones, are shown in Table 1. The highlighted enterprises shown are those farm types 
selected for representative farm modelling. The main physical characteristics of these 
representative farms in terms of property sizes, water entitlement and usage, breakdown of 
irrigated and dryland enterprise and financial characteristics are given in Table 2. 

Table 1: Enterprises in dfferen1 zones of the Lachlan Valley 

Zone Number of Enterprises Number of 
Licences Farms 

Zone 
lucerne, and fat lamb production 120 

307 sweet corn combined with lucerne & mixed farming 20 
horticulture (fresh vegetables / vines) 5 

Zone 
lucerne, grazing & winter crops (mixed farms) 150 

412 orchards 15 
dairy 10 

Zone 
grazing I winter crops (small & large farms 50% each) 100 

320 graziers / water traders 50 
summer crops 10 

Zone 
graziers / water traders 100 

340 cotton & summer crops 30 
horticulture (citrus / vines / fresh vegetables) 10 

Zone 
lucerne & mixed farming 45 

5 
1 summer crops (maize) 30 

grazing / winter crops 30 
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Table 2: Description of representative farms used in the analysis 

Zone 1 Zone 2 Zone 3 Zone 3 Zone 4 Zone 5 
Small Farm Large Farm 

Key physical characteristics 
Total farm size (Ha) 304 800 1000 5000 7500 2000 

Area set up for irrigation (Ha) 152 320 200 200 1300 750 

Water entitlement (ML) 600 1000 972 972 40008  1400 

Estimated Av. Water use9 4711 531 743 525 4937 1373 

Irrigated enterprises (Ha) 
Irrigated Wheat 15 40 75 20 60 50 

Irrigated Oats 25 20 

Irrigated Canola 19 20 50 

Irrigated Cotton 250 

Irrigated Maize 180 100 

Irrigated Lucerne Hay 76 80 50 

Irrigated Perennial Pasture 60 100 

Irrigated Annual Pasture  20 50 160  50 

Dryland enterprises (Ha) 
Wheat 61 160 200 1000 300 300 

Barley 100 

Oats 200 100 

Canola 19 160 100 300 250 

Lucerne Hay (establishment) 19 20 

Improved / Perennial Pasture 95 280 400 2000 5900 800 

Fallow / developing I non-arabIc 20 100 1300 750 200 

Number of Sheep 700 1500 1200 3200 3000 1700 

Number of Cattle  50 40 200 50 150 

Farm labour (Weeks) 
Owner/Manager& Family 50 50 50 100 100 50 
Permanent Labour 48 48 48 48 48 
Casual Labour 25 25  48  10 
Average farm performance'°  
Whole Farm Gross Margin 92,828 162,062 111,868 231,127 443,529 159,943 

Total Operating Overheads 54,446 99,153 60,253 140,629 204,946 120,197 

Net Farm Income 38,383 62,909 51,615 90,498 238,584 39,747 

Business Return -4,167 8,209 13,515 7,998 165,234 -3,953 

Total Assets 1,315,700 2,285,500 1,541,500 3,490,000 4,038,606 3,507,500 

Total Liabilities 230,000 400,000 220,000 500,000 750,000 450,000 

8  Average water use exceeds the surface water entitlement because this representative farm also holds a 2,000 ML 
groundwater base entitlement and a 2,000 ML conjunctive use entitlement. Surface water supplies are utilised initially 
by the farm with groundwater used only to supplement surface water availability. 

Calculated througb model runs for the 97-year (full simulation period) monthly average rainfall. 
Simulated farm performance based on 97-year monthly average rainfall. 
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A brief description of each of the farms is provided below. 

Zone 1 —Lucerne and fat lamb production. This is seen as the 'traditional' type mixed 
farm of the Cowra to Forbes region, representing approximately 120 irrigators. The farm 
type has an average area of 300 Ha (range 150 to 600 Ha), with 600 ML (range 150 to 
1,000 ML) water entitlement. Average water use is about 80%. The farm is run by the 
owner/manager, with employment of casual labour during peak demand periods adding up 
to about a half time employee. Lucerne is the main focus of irrigation, and used for hay 
and/or fattening stock, depending on market conditions and the availability of water. Sale 
of hay (or hay products) is the major contributor to income. Winter crops, largely wheat 
and canola are grown, with some irrigation when necessary and available. A cereal crop 
for feed (grazing and grain) is also generally part of the farm program. From a gazing 
perspective, this type of farm was the only one not to include cattle, with the focus on fat 
lamb production. 

Zone 2 - Lucerne, grazing and winter Crops (mixed farming). - This farm type is also 
included as a 'traditional' Lachlan farm, most common between Eugowra and 
Condobolin. It is estimated to represent about 150 irrigators, with an average area of 800 
Ha (range 600 to 1,400 Ha) and 1,000 ML (range 600 to 1,800 ML) water entitlement. 
Average water use is about 50% of entitlement. This type of farm is seen as a typical 
family farm, often run by a father and son team, with the use of casual labour during peak 
demand periods adding up to about a further half time employee. Lucerne is again the 
main focus of irrigation, and used for hay and/or fattening stock, depending on market 
conditions and the availability of water. Winter (wheat & canola) cropping, both irrigated 
and dryland, plays a larger role than the zone I type farm. Irrigated annual pasture also 
plays an important role for stock feed, particularly in the dry years - this is especially 
important for some with Stud enterprises. 

Zone 3 - Grazing/winter crops ("small" farm type). - This type is classified as "small", 
as it generally includes ownership of a single 'river' property which includes an area laid 
out to irrigation. Again, it is seen as a 'traditional' Lachian farm, with a focus on fat lamb 
production, and winter crops. Farms of this type are typically found between Forbes and 
Lake Cargelligo, including the Jemalong Irrigation District, and represent about 65 
irrigators. Farm size averages 1,000 Ha (range 400 to 5,000 Ha) with 972 ML (range 400 
to 8,000 ML) water entitlement. Average water use is about 80% of entitlement. This 
type of farm is also seen as a typical family farm, often run by a father and son team (two 
labour units). Irrigation is primarily used for fodder and pastures crops (including 
lucerne), with returns from sale of hay being an important component. Wheat, and 
probably a growing use of Canola, are important parts of the farm rotation, both irrigated 
and dryland. 

Zone 3 - Grazing/winter crops ("large" farm). - This type is classified as "large", as it 
includes ownership of a significant 'off-river' dryland block, as well as the 'river' block 
with irrigation. The main focus of this farm is dryland winter crops, although in the past 
it may have been primarily a grazing property. Again, farms of this type are typically 
found between Forbes and Lake Cargelligo, and represent about 65 irrigators. Farm size 
averages 5,000 Ha, with a 1,000 Ha 'river block', similar to the "small" farm in (iii) above 
and dryland being 4,000 Ha (overall range 2,000 to 20,000 Ha). Generally water 
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entitlements are again 972 Mt, with a range of 400 to 8,000 ML Irrigation is an 
important adjunct to this farm type, being particularly important in dry periods. With this 
emphasis on reliability rather than use, average water use is about 50% of entitlement. 
The farm requires two family labour units, as well as two full time employees. Irrigation 
is primarily used for pastures, which might be an important part of a stud enterprise. 

Zone 4 - Cotton and summer crops. - This type of farm represents the industry that 
has been providing the largest growth in the Lachlan Valley over the last decade. Due to 
the climatic requirements of current cotton varieties, it is located west of Lake Cargelligo, 
mostly based around Hiliston. It is estimated to represent about 30 farms to date, and is 
the only type in this study to include groundwater as a significant part of irrigation. Farm 
size averages 7,500 Ha, with a range of 2,000 to 50,000 Ha, reflecting the historically 
large grazing properties on which irrigation has been developed. 	Surface water 
entitlements average 4,000 ML, with 2,000 ML base plus 2,000 ML conjunctive 
groundwater licences. To represent the variation in irrigation systems of the area, this 
farm has 100 Ha under spray irrigation, with 1,000 Ha landformed for flood irrigation, 
and a further 200 Ha being developed. Whilst cotton is the main irrigation crop, maize, 
cereals and lucerne based pasture are important part of irrigation rotations. There is 
potential for other summer crops. A merino based 3,000 sheep flock and a 50 cow cattle 
enterprise make up the stocking component, mostly run on the dryland area. Labour units 
include two family members and a full time employee. 

Zone 5 - Summer crops (maize). - This type of farm is seen as the main intensive 
irrigation type of the Jemalong Irrigation District (Zone 5), although it also represents 
farms outside the district, but generally between Forbes and Lake Cargelligo. It is 
estimated to represent about 30 farms. Maize has been the most common summer crop, 
but the search is on for profitable enterprises, which might complement this. Because of 
the fixed costs of Irrigation District, the cost per ML of water increases with lower use. 
This provides an additional incentive for the search for profitable summer crops, which 
remains elusive. Wheat, canola and pastures (lucerne, medic and sub clover) are part of 
the irrigation rotation. Dryland cereals and pasture also make a major contribution. From 
the grazing perspective, there is a strong emphasis on cattle combined with a traditional 
merino flock. Farm size averages 2,000 Ha (range 600 to 5,000 Ha) with 1,400 ML water 
entitlement (range 800 to 2,600 ML). Average water use is about 95% of entitlement. 
Labour units include the owner/manager, a full time employee, and some casual labour at 
the busy times. 
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4.3.2 	DLWC Hydrology Model 

The DLWC IQQM model simulates the operation of the Lachlan system by calculating the 
monthly announced allocation percentages and total allocation diversions for each year of a 97 
year simulation period from 1901 to 1997. The model is set to represent, as closely as possible, all 
the factors affecting water use as they were in 1993-94. These factors include dams and water 
storages then in place, the water allocation rules, amount of land being irrigated, the year by year 
planting decisions made by farmers etc. The model is simulated with the actual rainfall, 
evaporation and water inflow for the period 1901 to 1997 to obtain the simulated hydrology 
output. This hydrology simulation approach has been used in other issues including the analysis 
of river flow objectives (EPA, 1996; NSW Agriculture, 1996 & 1998; DLWC, 1998) and the 
Snowy Water Inquiry, 1998. 

Hydrology simulation information from DLWC's IQQM model was used to represent the 
allocations that irrigators were expected to receive under different environmental flow scenarios 
through time (see Appendix 3). The economic modelling uses this hydrology data as input into 
the extent of irrigated crops grown in each of the representative farms. However, the historically 
conservative nature of allocation announcements by DLWC (as discussed in Section 2) suggests 
that farmers would be unlikely to base their farm plans solely on announced allocations at the 
beginning of the season (August). The extent that irrigators would upwardly revise allocation 
announcements depends on irrigators' attitude to risk, which is likely to be individual specific. 
For the purposes of the analyses, it was assumed that irrigators would plan to receive an 
allocation, which approximated that of the January announcement in each year of the simulation 
period. As a consequence, the study is assuming that irrigators are well informed about the usual 
increase in allocation announcements and that they base their crop planting decisions on higher 
water availability than that is actually announced at the start of the irrigation season". 

	

4.3.3 	Historical weather data 

The irrigation requirements of different crops for each representative farms is simulated over a 97 
year period based on historical weather data in the Lachlan Catchment. Depending on the location 
of the representative farm, the monthly rainfall is obtained from four different rainfall stations in 
the catchment namely Cowra, Forbes, Lake Cargelligo and Hiliston. The effectiveness of rainfall 
data provides information on the contribution that rainfall makes to meet crop evapo-transpiration 
requirements. The data is provided on a monthly basis. The crop evapo-transpiration data was 
sourced from Jemalong Land and Water Management Planning evaluations and other NSW 
Agriculture reports (NSW Agriculture, 1996 and 1998). These are provided by crop and by 
month and are fixed during the simulation. 

Most farmers would be well aware of the tendency for actual announced allocations to increase through the year. 
For example, according to historical announced allocations (see Figure 4), the average increase in allocations over the 
season between 1982 and 2001 was 41 per cent (excluding two dry years and years when the maximum of 120% 
allocation was announced at the start of the irrigation season). The simulated hydrology for the base case C71A (see 
Appendix 3) shows a 29 per cent increase from August to January on average across the full simulation period. 
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4.3.4 	Adjustment responses considered 

The types of adjustment responses taken by farmers in response to lower water availability will 
have a significant bearing on the magnitude of effects. Some responses can be undertaken in the 
short term (temporary trade in water, change enterprise mix) while other responses require a 
longer-term time frame (investment in irrigation infrastructure to improve irrigation efficiency). 
The focus of this study is on the shorter-term responses that farmers can make to lower water 
availability. The responses considered are described below. 

Adjustment response 1: Buy/sell water in the temporary market 

The purchase of surface water was supported by the LCD groups who indicated that a number of 
irrigators trade in the temporary water market. The purchase of water can be assessed within the 
modelling framework through the simulation of annual water demands based on climatic 
conditions. When water demand exceeds availability in a particular year, the model purchases the 
deficit on the temporary transfer market and maintains the original enterprise levels. The price at 
which the model purchases surface water is determined by an aggregate surface water demand 
function for the Lachlan Valley". The price of water varies annually depending on the announced 
allocations for the surface water users. The price ranged from $15 to $80 with an average of $23 
per ML across the 97-year period. These prices are consistent with the views of members of the 
LCD group who discussed the possibility of buying surface water for around $20I1\4L. The model 
also assumes that any surplus water could be sold at the same price as determined above. For the 
Zone 4 representative farm, in addition to the above, supplementation with groundwater is 
possible too. 

Adjustment response 2: Change enterprise mix 

The purchase of additional surface water to offset reductions in water supplies may not be the 
most feasible adjustment response for some irrigators. Only some water users access temporary 
traded water, and there are also restrictions in place for the transfer of water between license 
holders. An alternative response for some irrigators may involve making changes to enterprise 
mix and crop rotations to accommodate water shortages resulting from environmental flow 
policies. This adjustment response is incorporated into the analysis by progressively reducing low 
priority irrigated enterprises, as identified by the LCD group, and replacing sacrificed irrigated 
enterprises with dryland alternatives to partially offset the loss of income. The priority of the farm 
enterprises is determined on the basis of the gross margin per ML of water use. For all 
representative farms, dryland barley is included as a replacement crop. 

Consideration of both responses together 

Sometimes it is not rational to buy water under adjustment response 1, when the marginal value 
of water (the value of agricultural production with an additional ML of water) is lower than the 

12  The funclion is derived through the application of NSW Agriculture's regional linear programming models, which 
attempt to represent surface irrigated agriculture across the same five irrigation zones in the Lachian Valley. An 
existing economic model of the Jemalong area was initially compiled by Randall Jones and Anthea M'cClintock, 
formerly of the Economic Services Unit of NSW Agriculture. The larger LP model of the Lachian was extended by 
Randall Jones, Jason Crean and Margot Fagan and has been further revised by Rohan Jayasuriya and Jason Crean. Ian 
Smith, Irrigation Officer, Forbes has provided substantial technical input. 
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market price of water. Under such circumstances it becomes more profitable to cut back low 
value enterprises as under the adjustment response 2. Similarly, sometimes it is not rational to cut 
back enterprises under adjustment response 2, when the marginal value of water is higher than the 
market price of water and when additional water is available to the farm on the temporary transfer 
market. This problem is unavoidable in an approach where the two adjustment responses are 
considered as two mutually exclusive events in a simulation period. 

To avoid these problems, this study adopts an approach to choose between the two adjustment 
options based on their relative financial merits. The model makes a rational decision (whether to 
buy water or cut back enterprises) based on an overall goal of maximising farm returns. Under 
this approach, the marginal value of water is the driving force that determines which adjustment 
response should be adopted. Consequently, each year the model determines whether the farm 
should purchase temporary trade water, use groundwater if available, or change enterprise mix to 
make the best use of the available water. The model is based on linear programming techniques 
and attempts to maximise farm gross margin (M) according to the objective: 

M 	(c1 — au.x j .p j ), 	(j = 1.............ii) 

Where: 
c1 	denotes all the revenue from activities j; 
xj 	is the magnitude ofactivityj; 
aj 	is the amount of resource i used per unit of activity j; 
P1 	is the cost of resource i; and 
n 	is the number ofj activities. 

subjectto: 	I a,.x3 :!~a, 	(1=1  .......... m) 

The model attempts to maximise farm returns from irrigated agriculture in the light of land and 
water resource constraints and enterprise costs (part of which are directly associated with the cost 
of water) and returns. Consequently, the models are useful in looking at optimal responses to 
changes in variables such as water availability and price. 
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5. Assessment of environmental flow rules 

NSW Agriculture was requested to evaluate a range of environmental flow management options 
developed by the LRMC. The initial request was to analyse five options and the results of this 
analysis were previously presented to the Committee and are discussed in section 5.3. The LRMC 
also requested the evaluation of a further two options (E73A and E131). The following discussion 
focuses on the evaluation of these two management options against base case conditions. The 
evaluation of the environmental flow rules is undertaken as an ex-ante analysis. A simulation 
approach is taken to evaluate the impact of flow rules over a range of climatic years from 1900/01 
to 1996/97. 

5.1 Evaluation of E73A and E131 environmental flow rules 

The base case, E73A and E13 I environmental flow rules are described in the form of hydrology 
data which specifics the availability of water to irrigators across different climatic years. Water 
availability is represented in the form of allocation announcements, which express the quantity of 
water available as a proportion of entitlement. For the purposes of this analysis, any access to off 
allocation flows is incorporated within the allocation data provided for each option. Simulated 
January announced allocations are used in this analysis, so any off allocation flows made 
available between August and January are reflected in the hydrology data (see Appendix 3). 

The environmental flow rules E73A and E13 1 reflect specific cases of the flow rule categories 
outlined in Section 3 which included translucent releases, environmental contingency allowances 
and off allocation. One of the key differences between the environmental flow rules and the base 
case examined here is access to off allocation flows. Under the base case, off allocation access 
represents around 7 per cent of total water availability, while under the flow rules this falls to 3 
and 0 per cent under E73A and E131, respectively. The hydrology data gave an average January 
announced allocation of 97.0 per cent under the base case and 73.1 and 68.3 per cent for E73A 
and E131 rules, respectively. The hydrology data also indicated that there was lower variability in 
terms of allocation availability for the two management options with lower standard deviations 
compared to the base case. 

On the basis of the hydrology data provided, the agricultural impacts associated with the 
introduction of environmental flow rules are estimated across the six representative farms. The 
results of the analysis are reported in Table 3 and the impacts are shown graphically in Figure 6. 

The results show that the introduction of LRMC's E73A environmental flow rules resulted in a 
decrease in whole farm gross margin of between 1 and 4 per cent and a decrease in net farm 
income of between 4 and 22 per cent across the six representative farms. In comparison, the 
introduction of El 31 environmental flow rules resulted in a decrease in whole farm gross margin 
of between 2 and 6 per cent and a decrease in net farm income of between 5 and 32 per cent 
across all farms. Consequently, we can conclude that the introduction of El 31 environmental 
flow rules will have marginally higher impacts on farms in the Lachlan catchment than E73A 
environmental flow rules. 
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Table 3: Results of LRIvIC 's E73A andEl3lfiow rules analysis 

C 71A Base Case E 73A Rules E 131 Rules 
average January Average January allocation 73,1 % average January allocation 68.3% 

allocation 97.0 % 

Mean (5) SD (5) Mean (5) SD ($) Impact(S) 	Impact % Mean(5) SD (5) Impact ($) 	Impact % 
Zone 1 Farm 

Gross Margin 88,021 12,753 85,039 14,462 -2,983 -3.4 83,779 15,349 -4,242 -4.8 
Net Farm income 33,576 12,753 30,593 14,462 -2,983 -8.9 29,334 15,349 -4,242 -12.6 
Zone 2 Farm 

Gross Margin 159,854 15,281 154,336 14,407 -5,518 -3.5 152,736 15,113 -7,119 -4.5 
Net Farm income 60,702 15,281 55,183 14,407 -5,518 -9.1 53,583 15,113 -7,119 -11.7 
Zone 3 Small Farm 

Gross Margin 110,921 8,369 107,669 6,891 -3,252 -2.9 106,577 7,439 -4,344 -3.9 
Net Farm income 50,668 8,369 47,416 6,891 -3,252 -6.4 46,324 7,439 -4,344 -8.6 
Zone 3 Large Farm 

Gross Margin 230,119 9,985 226,873 9,983 -3,246 -1.4 225,788 10,944 -4,331 -1.9 
Net Farm income 89,490 9,985 86,244 9,983 -3,246 -3.6 85,159 10,944 -4,331 -4.8 
Zone 4 Farm 

Gross Margin 431,923 25,232 422,974 28,344 -8,949 -2.1 420,166 31,785 -11,756 -2.7 
Net Farm income 226,977 25,232 218,028 28,344 -8,949 -3.9 215,221 31,785 -11,756 -5.2 
Zone 5 Farm 

Gross Margin 149,233 23,748 142,787 27,730 -6,446 -4.3 140,068 30,189 -9,164 -6.1 
Net Farm income 29,036 23,748 22,590 27,730 -6,446 -22.2 19,872 30,189 -9,164 -31.6 
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Figure 6: LRIv!C 's E73A and EI31flow rules Impact on Farm Gross Margin 

7% 

6% 

- 

____ 0E73ARules IEl3lRules 

5%  
a 

F 

40 c 

2% - 

00/0 

Zone I Farm Zone 2 lami lone 	Small Faim 	/.one 3 Large Farm 	Zone 4 Farm 	Zone 5 Farm 

Further analysis was undertaken to determine whether the agricultural impacts of environmental 
flows were statistically significant. The analysis found that the impacts of E13 1 environmental 
flow rules across the 97 year simulation period were found to be statistically significant at a 95 
per cent confidence level for all the representative farms (all t-statistics above the critical value of 
1.65). That means agricultural returns under situations of E131 environmental flows are 
consistently lower than without such flows for all farms. Impacts of E73A flow rules were found 
to be significant at a 95 per cent confidence level for five out of the six farms. The Zone 1 
representative farm impacts became significant at 90 per cent confidence level. This is due to the 
relative high variation in farm returns for this representative farm. 

The whole farm gross margin impacts from the LRMC rules (over the full range of climatic 
years) can be compared to the indicative flow rules developed by government agencies. NSW 
Agriculture conducted a regional analysis of the agricultural impacts on indicative flow rules in 
1998. The impacts of indicative flow rules on regional gross margin were found to be between 4-
5 per cent. The analysis of LRMC's E73A environmental flow rules shows lower impacts than the 
indicative flow rules for all the representative farms. The analysis of E13 1 environmental flow 
rules shows equal or lower impacts than the indicative flow rules for all but one of the 
representative farms (the farm in Zone 5 - Jemalong that has a high level of license activation). 
This suggests some progress in option development in reducing the negative effects of 
environmental flows on farm incomes. 
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The results also show that environmental flows are unlikely to have uniform impacts across farms 
in the catchment. This is due to a variety of farm specific factors including the current level of 
license activation, the profitability of existing land uses and the current financial position of the 
farm. 

5.2 Impact of E73A and E131 environmental flow rules in Dry Years 

The LRMC expressed interest in finding out the nature of agricultural impacts of environmental 
flow rules in dry years. This issue was addressed in this study by drawing on information already 
available from the main analysis which provides a time series of results for the base case and 
environmental flows over 97 climatic years. Given the availability of these results, essentially all 
that is required is a set of criteria to define dry years. 

In some studies, dry years are defined through reference to historical rainfall conditions. A 
potential problem with this approach to irrigation issues in large inland catchments is the 
geographical separation of the main irrigated regions from the actual storages from which 
irrigation supplies are released. Using historical rainfall availability as an indicator of a dry year 
could indicate those years where dry seasonal conditions exist in the region but may also coincide 
with relatively abundant irrigation supplies. To overcome this problem, other approaches were 
considered. 

A dry year from an irrigation perspective is probably best viewed in terms of the availability of 
irrigation supplies. A dry year was defined as any year, which reported a January allocation of 
less than 70 per cent for the base case. This definition yielded 26 dry years out of the total 
simulation period. The hydrology data alone illustrates that the proportional reductions to 
allocation resulting from environmental flow policies are larger in drier years relative to average 
years. The average January announced allocation is 35.0 per cent under the base case and 23.1 
and 18.3 per cent respectively under E73A and E131 rules for the 26 dry years assessed. The 
impacts of E73A and E131 environmental flow rules in dry years are reported in Table 4. 

The impact of E73A and E131 environmental flow rules was found to be much more significant 
in dry years. The impact of environmental flows on farm returns increased from between $3,000-
$ 11,800 in an average year to between $7,000-$23,300 in a dry year. The representative farm in 
Zone 4 had access to groundwater and was the least affected in both absolute and percentage 
terms. As expected, the groundwater supplementation acted to offset the impact of reduced 
surface water access in dry years. 

The higher impacts of environmental flows in dry years felt by most of the farms is a product of 
both a larger reduction in allocations during dry years and the higher marginal value of water 
derived from irrigated agriculture during periods of resource scarcity. The agricultural impacts of 
environmental flows are further increased in dry years because of the higher marginal value of 
water derived from irrigated agriculture during periods of resource scarcity. That is, the allocation 
of water away from irrigated agriculture will have a higher per unit cost during times of resource 
scarcity as higher returning enterprises are sacrificed from production. These impacts may have 
been even higher in the absence of measures implemented by the LRMC specifically to mitigate 
the effects of environmental flows in drier years. 
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Table 4: Results of LRIvIC 's E73A and El3lflow rules analysis in Dry Years 

C 71A Base Case E 73A Rules E 131 Rules 
average January average January allocation 23.1 % average January allocation 18.3% 

allocation 35.0 % 

Mean ($) Mean (5) Impact (5) Impact % Mean (5) Impact ($) Impact % 
Zone 1 Farm 

Gross Margin 73,824 66,780 -7,044 -9.5 63,589 -10,235 -13.9 
Net Farm Income 19,378 12,334 -7,044 -36.4 9,144 -10,235 -52.8 
Zone 2 Farm 

Gross Margin 147,866 136,376 -11,490 -7.8 132,339 -15,527 -10.5 
Net Farm Income 48,713 37,223 -11,490 -23.6 33,186 -15,527 -31.9 
Zone 3 Small Farm 

Gross Margin 105,419 99,947 -5,472 -5.2 97,069 -8,350 -7.9 
Net Farm Income 45,167 39,694 -5,472 -12.1 36,816 -8,350 -18.5 
Zone 3 Large Farm 

Gross Margin 220,993 215,167 -5,826 -2.6 212,471 -8,521 -3.9 
Net Farm Income 80,364 74,538 -5,826 -7.2 71,843 -8,521 -10.6 
Zone 4 Farm 

Gross Margin 406,688 393,937 -12,752 -3.1 386,226 -20,462 -5.0 
Net Farm Income 201,742 188,991 -12,752 -6.3 181,281 -20,462 -10.1 
Zone 5 Farm 

Gross Margin 120,299 104,303 -15,996 -13.3 97,018 -23,280 -19.4 
Net Farm Income 102 -15,894 -15,996 NA* -23,178 -23,280 NA* 

Percentages are large because initial Net Farm Income for base case is very low. It is reasonable to expect some farms make a loss in dry years. 
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5.3 Assessment of previous options 

NSW Agriculture was previously requested to evaluate five options and the results of this analysis 
are shown in Appendix 4. The hydrology data provided by DLWC (see Appendix 3) for this 
analysis showed only a marginal difference between the options in terms of average allocation 
availability. The average January allocations ranged from 68.3 to 69.6 per cent across the options. 
The hydrology data also indicated that there was no significant difference between the options in 
terms of allocation variability with standard deviations found to be the same across the options. 
Consequently, for the purposes of the analysis only the management options reporting the highest 
average value (E98) and the lowest average value (El 16) were assessed. 

It is important to note that the results of this analysis are not directly comparable with that of the 
main analysis. This is due to the change in the IQQM model as it was being periodically updated. 
As a consequence the hydrology received for the base case (C71) was different than for the 
current situation. 
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Summary 

6. Summaiy 

The extent of trade-offs associated with establishing environmental allocations is a significant 
issue in the Lachlan Catchment. There are important river health issues in the catchment as well 
as a large irrigation industry dependent upon secure irrigation supplies. The agricultural trade-offs 
incurred through the introduction of environmental flows requires analysis at two levels. First, at 
a broader regional scale, to determine the overall economic efficiency of options. Second, at a 
more disaggregated level to provide WMCs with distributional information on how subsets of the 
population might be affected. The on-farm impacts provide this distributional information and are 
the focus of this study. 

A representative farm approach was used to assess the financial impacts on agriculture from the 
implementation of the environmental flows proposed by the LRMC. Six representative farms 
were developed for the analysis to reflect the typical farming systems in 5 principal production 
zones moving from east to west in the catchment. The impacts have been determined by 
quantifying the difference in farm returns between a base case (without environmental flows) and 
environmental flow scenarios. The evaluation of the impact of environmental flows was 
undertaken with climatic and hydrology simulation data to reflect the impacts over a range of 
climatic years from 1900/01 to 1996/97. 

The results from the analysis show that the introduction of LRMC's E73A environmental flow 
rules resulted in a decrease in whole farm gross margin of between I and 4 per cent and a 
decrease in net farm income of between 4 and 22 per cent across the six representative farms. In 
comparison, the introduction of E131 environmental flow rules resulted in a decrease in whole 
farm gross margin of between 2 and 6 per cent and a decrease in net farm income of between 5 
and 32 per cent across all farms. Consequently, we can conclude that the introduction of E131 
environmental flow rules will have marginally higher impacts on farms in the Lachlan catchment 
than E73A environmental flow rules. 

The agricultural returns under situations of E131 environmental flows are consistently lower than 
without such flows for all farms, while the same under E73A flow rules could be inferred for the 
case of most of the representative farms. 

The whole farm gross margin impacts from the LRMC rules (over the full range of climatic 
years) were also compared to the indicative flow rules developed by government agencies (impact 
of indicative rules on average regional gross margin was previously found to be 4.2 per cent). 
This analysis showed that the rules developed by LRMC generated lower impacts for most of the 
farms. 

The impact of E73A and E131 environmental flow rules was found to be much more significant 
in dry years. The impact of environmental flows on farm returns increased from between $3,000-
$11,800 in an average year to between $7,000-$23,300 in a dry year. The higher impacts of 
environmental flows in dry years is a product of both a larger reduction in allocations during dry 
years and the higher marginal value of water derived from irrigated agriculture during periods of 
resource scarcity. These impacts may have been even higher in the absence of measures 
implemented by the LRMC specifically to mitigate the effects of environmental flows in drier 
years. 
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Summary 

The representative farms used in this study provide a representation of the predominant broadacre 
irrigation farming systems relying on surface water in the catchment. In this context, the study 
provides the LRMC with some indication as to how environmental flows may affect typical 
broadacre farms within the central irrigation areas of the Lachian Valley. Obviously these 
representative farms do not represent the full diversity of farms in the region so some care should 
be exercised in generalising the results of this study. Ultimately, the impacts of environmental 
flows on any one farm will reflect a variety of farm specific factors including the current level of 
license activation, the productivity of existing land uses, the adjustment responses adopted to 
reduced water availability and the current financial position of the farm. Nevertheless, the results 
of this study should provide the LRMC with some indications on the likely impacts to be felt by 
broadcare farms in the catchment from the implementation of environmental flow policies. 
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As in zone 2 but smaller tarmo 

Farm •plan 	shouong 	rotation 
Irrigated 152 ha Dy)5l52 ha 
PP-Li Canola - 19 ha 
PP-L2 W 

4750 PP-L3 W 
PP-L4 PP-L 
PP-L8 PP-L 

513C PP-N 
405W PP-N 

W-i9ha- PP-N 
5668 Total water use 

Appendices 

Appendix 1: Representative farm data 

1.1 - Zone 1 Farm 

Lucerne! Grazing! Winter Crops 	120 Farmers 
1. Physical farm characteristics 

Farm areas 
Total farm area Ha 304 range 150-603 
Area set up for irrigation Ha 152 
Area normally irrigated Ha 110 range 30-130 
Dryland area Ha 194 
Beef cattle number no 
Sheep number no 713.3 

Water supplies 
Regulated water 

irrigation entitlement ML 6130 range 1511100] 
- access to og allocation ML 

Unregulated water 
- licenced area Ha 

Groundwater supplies 
- irrigation entitlement ML 

Closest rainfall site location Cowra - SCS 
or 2 	APS / AirPort / PostOffice 

Farm labour 
- owner/manager no of weebs 513 
- family no of weeks 
- pernameni labuur no of weeks 
- casual no of weeks 25 

a irrigation characteristics 
/Izea 	Irrigation eff 

Irrigation by layout and rrrethod Ha 	 % 

- lund formed - flood (LFF) 
- land formed - spray (LFS) 
- nun landloemed - flerod (NLFF) 

run lundformed - spray (NLFS) 152 	 80 
- clhor 

Irrigation infrastructure 
Prier pump details 

- capacity MI/hour 
- running cost S/hour 

Gruund water pump details 
- capacity MI/hour 
- running cost S/hour - 

Cs-farm storage 
- surface area square metres 
- depth metres 

On-jams recycling sysfem YIN 
Scheme details 

- usage charge $/ML 
-!rned charge S - 	- 

Water resource cost usage 	pumping cost fond cost 	 - l - 

- regulated supplies S/ML 4720 	380 	43.413 3.07 
- unreguluted supplies $/ML 
- groundwater supplies S/tAL 

Note r Water Use from model given below is for 97 year average monthly rainfall data and therefore all Gross Margin figures here are bawd on these average data. 

3. Irrigated enterprises Azea 	eopected wutelwutnr use from PumplDolreery 	Yield Price V.Cosis Gross Margin Total GM 

Ha 	use MI/lea 	model MI/Ira Cost 	SflnlI 	tonons/ha 5/tonne 5/Ira $/ha 

Winter crops 
- Short Falfow - Wheat 50 
- Long FaIInw- Wheat 15 	270 	1.48 47.20 	5 $14550 530322 $341 78 05.127 
- Barley 93 
-Oats $1) 
-Canola 19 	270 	150 4720 	2 $320133 $43303 $20302 $3,914 
- Chickpeas $13 
- Fababeans so 
- Lupins $13 

$13 
Summer crops $0 

- Cotton $0 
- Sorghum $0 
-Rice - $0 
- Soybeans $0 
- Maize $0 
- Sunflowers $10 

$13 
Pasture (LSM's/ha or an rndicaf ion of sfockrng rate) 90 

Lucerne hay 76 	625 	553 4720 	12.511 1411 $1,184 18 $56582 $43,6132 
-Summer pasture )perennial base 

- Spring $ 
- Summer 50 
- Autumn SID 
-Winter 

-Winter pasf 	n (sobclouer base $3 
.Spring $0 
- Summer 	 - 

- Autumn $0 
- Winter 50 

- Other crops - $0 

Total Water Use CMQ 1113 Ha 	5038 ML 	471 2 ML 

Irrigated Gross Margin 052.04-4 
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Administr alion cx pens en 

acc Os sting 
- bank charges 
- insurance )tarm 8. Vehicles) 
- super & workers compensation 
- telephone 

- stationary 
Labour )permanent & casual) 
Fuel and orl (farm uehicles) 

Electricity )not including pumping costs) 
Repairs and maiotonanne 
- plant and equipment 

structures 
Depreciation 

- plant and equipment 

Rates 
- Stocking charges )PPH) 
- Land 
- Water 

Other uperattng overheads )Rego & License) 
Total operating overheads 

1401) 

1800 
2103 
2100 

800 
500 

14000 
2800 
1200 

28(8) 
1203 

17524 

300 
1230 
1842 

2803 

$ 	54,4.456 

15% 
of wages 

RATE 

6 8% 

6. Profit and Financial analysis 

ASSETS 
	

Age 	Current Value Expected Lite 

Farm 
PLANT 
Tractor- 1511 hp 
Tractor- 100 hp 
Tractor. 75 hp 

Tractor MF 36 
Tractor w,th Loader-60 hp 
Header 

Monet / Conditioner 
Rake 
Rake 

Baler 

Sprayer 
Sale Loader or Wagon 
Augers 
Field Bins 
Plough 

Sc a rib or 

Combine 

Harrows- Two 
Motor Bike 
Truck 

Gte 
Travelling Irrigator Plant 

STRUCTURES 
Sundnes 

Livestock 	Number ValuuThd 

Rams- 	 20 $100 

Ewes- 	 700 $35 
Bulls - $t .0133 
Cows- $450 

Lrqrxid assets such as 

Bank Deposrts - Off fatm investment 

Shares I Equity 

2101 

21000 

25,110 super 

10110 

Appendices 

1.1 - Zone 1 Farm Continued 

Dryland enterprises 

Winter crops Area 	Yield V Costs Gross Margin Total GM 

- Shod F allow 	Wheat $3 

- Long Fallow. lYTheat 61 	2.60 $165.38 $197.12 $12024 

- Barley $0 

-Oats $0 

- Canola 19 	1 513 135014 112996 12.467 

- Chickpeas $0 

- Fababeans $0 

- Lopins $0 
$0 

Summer crops $0 

-Cotton $0 

- Sorghuen $0 

- Soybeans 10 

- Maize 10 

- Sunflowers 00 

$0 

Pasture 	 )LSM's/ha or an indication of stocking rate) $0 

- Lucerne hay -establishment 19 	400 $16604 131460 16.604 

- lneprooed pasture 96 link Si 120974 121378 $20,300 

- Spnng 
- Summer $0 

- Autumn $1) 

- Winter $1) 

- Unimproved pasture )natrve) $13 

- Spring 5) 

- Summer 50 

- Aotume $3 

- Winter 5) 

- Other crops $3 

I)ryland Gross Margin 
	

194 Ha 	 $40,760 

Overhead cost structure 

OTHER FARM INCOME )eg timber) $ - 

TOTAL FARM DROSS MARGIN $ 92,828 

TOTAL OPERATING OVERHEADS $ 54,446 

NET FARM INCOME $ 38,383 
Less operators labour $ 24,000 

OPERATING RETURN (A) $ 14,003 

Less P component 

- GD interest paid $1,060 
-HP / Lease interest paid $4,760 	$3,272 

- Term Loan interest $12,768 	$6,313 

BUSINESS RETURN 0) $ )4,167) 

TOTAL ASSETS (C) 

- liquid assets 	 $ 	35,8(10 

- value of land and imorovements 	 $ 1000000 
value 	f plant and equipment $ 	257 .700 LIABILITIES Rate 	In m 

- value of sheep $ 	23,0100 GD Bank , 33033 	106% 

- value of cattle $ 	 - HP / Lease 01)1(1 	96% 	 5 

Sub Total $ 	1.316,700 Mortgage 1011803 	8.6% 	 15 

TOTAL LIABILITIES $ 	233.000 Bank lending equity . 	82% 

EQUIrr'(D) $ 	1085700 

EQUIIYRATIOD/CXIOO 62.6% . . 

RETURN ON TOTAL ASSETS (A)/(qolOO 1.1% , 

RETURN ON EQUITY (0)1 )D( o 100 -0.4% . 

OFF-FARM INCOME $ 	15,000 , 

Approx Taxable Farm Profit or Loss $ 	19.833 . . 

NET CASH RESULT (aler tao) $ 	34,806 . 	 . 

DECISION TREES 
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Appendices 

1.2— Zone 2 Farm 

Lucerne I Grazing I Winter Crops 	150 Farmers 	 As in zone t but larger farms 

1. Physical farm characteristics 

Farm areas 
Total farm area 	 Ha 8613 

Area set up for irngatron 	 Ha 320 
Area normally irrigated 	 Ha 1613 range 160-1613 

Dryland area 	 Ha 640 

Beef cattle number 	 no 11345 Vealers 

Sheep number 	 no 15133 Lambs 15113 
Farm 	plan 	shuwrrfg_jof48ion 

Water supplies Irrigated 16/3 setup 1601h0rytand 4613 ha 

Regulated water 60.0 5P-S ,AP-S 

- irrigation entitlement 	 ML 1010 range 1111-15193 PP-L2 PP-Li 	_JPP-L 2183 ha 

- access to of allocation 	 ML 6600 PP-1_3 

Unregulated water PP-L4 

- licenced area 	 Ha PP-L5 

Groundwater supplies 840 C W or C 	3213 ha 

- irrigation entitlement 	 ML 1600 W 

Closest rainfall Site 	 location Forbes-Camp St W - 37 ha ____________ 

or 2 	Bethany Parh/Arpurt Aws/Muddy Water/3 0320 Total water use 

Farm labour 
- owner/manager 	 no of weeks 513 
- family 	 no of weeks 
- pernament labour 	 no of weeks 48 

- casual 	 no of weeks 25 

Irrigation characteristics 
Area Irrigation eff 

Irrigation by layout and method Ha 
- land furmed - food (LFF) 1613 75 

land formed - spray (LFS( 
- non landformed - food (111FF) 
- non landformed - spray (NLFS) 
- other 

Irrigation Infrastructure 
Rieer pump details 

- capacity MI/hour 

- running cost S/hour 
Ground water pump details 

- capacity MI/hour 
- running cost S/hour 

On-farm storage 
- surface area square metres 
- depth metres 

On-farm recycling system YIN 
Scheme details 

name - name 
- usage charge S/ML 
-fred charge $ 

Water resource cost usage psmplog cost fond cost 
- regulated supplies S/falL 1496 36] 11 	16 307 

- unregulated supplies S/foiL 
- groundwater supplies 5/iniL 

Note 	Water Use from model given below is far 97 year average monthly rainfall data and therefore all Gross Margin figures here are based on these average data. 

Irrigated enterprises Area eiipecled wate water use from Pump/Delreer-Yield 	Price V Costs Gross Margrr Intut GM 

Ha use MI/ha model MI/ha Cost 	5/toll 	- 	tonnes/ha 	5/bone S/ha S/ha 

Winter crops 
- Short Fallow .  - Vrfheat $o 
- Long Fallow- Wheat 40 27 170 1460 	 5 	$145161 $338.85 M 15 $15,446 

- Barley $0 

- Oats $0 

Ca ofa 20 4 2 163 14 96 	 2 	$3211 CU $607 78 5252 22 $5344 

-Chickpeas $O 

- Fababeans $0 

- Lopins $0 

Summer crops 50 

-Cotton $0 

- Sorghum - $13 

- Rice $0 
-Soybeans - 

- Maize $0 

- Sunflowers - 	$0 
So 

Pasture )LSMs/ba or an indication of stocking rate) $0 

- Lucerne hay CU ftS 486 1486 	9 6 	$148 67' $991 85 $44892 $35,114 

- Perennial pasture (Lucerne) $O 

- Spring SO 

- Summer $0 

-Autumn $0 

-Winter SO 

- Mnual pasture (sub clover) 20 3' 212 14.60 	link CaftIe Budgets $33496 $62760 $12,568 

- Spnng So 

- Summer Gross Margin $0 

- Autumn S/DOE So 
-Winter $0 

- Other crops $0 

Total Water Use (ML) 160 Ha 932 0 ML 6313 ML - 

Irrigated Grosn Margin $68,162 
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)LSM'si3ra or an indication of stocking rate) 

$4443 
Gross Margin 

S/USE 

Area 	Yield V Cools Cross Margin 	Tolol GM 

SD 

160 	22 $16003 $15897 $25436 

$0 

$0 

160 	15 $35014 $12985 $25770 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$O 

35 	40) $16504 $31485 $6.299 

2193 link Sheep2X $16050 $14781 $41997 

$0 

$0 

$0 

SO 

$0 

$0 

$0 

$0 

$11 

20 $0 

640 Ha 	 693 .850 

Winter crops 
- Short Fallow - WEnut 

- Lang Fallow - Wheat 

- Sarley 

- Oats 

- Canola 

- Chickpeas 

- Fababeans 

- Lupins 

Summer crops 

- Cotlon 

Sorghsrnr 

- Soybeans 

Maize 

- Sunflowers 

Pasture 

Lucerne hay -establishment 

- Perennial pasture (Lucerne) 

- Spring 

- Summer 

- Aulumn 

- Winter 

- Aurnual pasture (sub clover) 

Spring 

- Summer 

- Autumn 

- Winter 

- Olher craps )Fallow) 

Dryland Grrrve Martin 

ASSETS 

Farm 

PL'5J'JT 

Tractor. 1513 kp 

Tractor- 199 hp 
Tractor- 75 hp 

Tractor - MF 35 

Tractor with Loader - 50 hp 

Header 

Mover / Conditioner Two 

Rake- Two 

Rake- Two 

Baler 

Sprayer 

Bale Loader or Wagon 

Augers 
Field Bins - Two 

Plough 

Scarifier 

Combine 

Harrows - Two 

Molor Bike 

Truck 

Ole - Two 
Travelling Irriqator Plant 

STRUCTURES 

Sundries 

Age 	urreol Valur Enpocled Life 

Linestock Number Value/ltd 

Rams - 45 $1110 4511) 

Ewes- 1503 630 450:80 

Bulls. 1 $1.168) 15600 

Cows - SO $450 22500 

Liquid assers such as 

Bask Deposits - OfT farm irreestment 25,050 super 

Shares / Equity 35110 

lrqcid assets $ 45.160 

- ealue of land and improvements $ 1.750,10 

- oatue of plant and equipment $ 417,5812 

-oolue of sheep $ 49,10 

- oalue of cattle $ 23,5883 

Sob Total $ 2.285,503 

TOTAL LIABILFEIES $ 411310 

EQUITY )D) 	 - 	- $ 1.885.5(1] 

EQUITY RATIO 0/C X 100 825% 

RETURN ON TOTAL ASSETS (A) / (C) o 180 1 7% 

RETURN ON EQUITY (B) / (0) o 100 0.4% 

OFF-FARM INCOME $ 25,1130 

Appror Tarable Farm Proht or Loss $ - - 	32,203 

NET CASH RESULT (Wet las) $ 58,721 

DECIStON TREES 

LIABILITIES 
	

Rate 	Term 

00 Sunk 
	

16103 	105% 	- 1 

HP / Lease 
	

7[60) 	9.5% 	 5 

Mortgage 
	

2511133 	05% 	 15 

Appendices 

1.2 - Zone 2 Farm Continued 

4. Dryland enterprises 

Overhead cost structure 

Administration enpenses 

- accounring 
	

101 

- bank charges 
	

110 

- insurance )farm & Vehicles) 
	

3183 

- super & workers compensation 
	

5497 	15% 

- telephone 
	

10 	of wages 

stationary 
	

5513 

Labour (yerm0000l C casual) 
	

1046 	Station Hand Gd 3 

Fuel and oil )farm uehicles) 
	

52(1] 

Eleclncily )not including pumping costs) 
	

1203 

Repairs and maintenance 

- plant and equipnrent 
	

5000 

- Structures 
	

21835 

Depreciation 
	

RATE 

planr and equipment 
	

283133 	68% 

- structures 

Rates 

- Stocking charges (PRO) 
	

33] 

- Lurid 
	

2503 

- Warer 
	

3370 

Other operating ouerheads )Rego & Lic enso) 
	

110 

Joint opereIirrg onerireark 
	

$ 	99153 

Profit and Financial analysis 

OTHER FARM INCOME (eg  rimber) 	 $ 

TOTAL FARM GROSS N/Mt GIN 	 $ 	102,0132 

TOTAL OPERATING OVERHEADS 	 $ 	99,153 

NET FARM INCOME $ 62,1339 

Less operators labour $ 24,1933 

OPERATING RETURN (A) $ 38,909 

Less P component 

ODiriterest paid 2,10 

- HP / Lease interest paid $ 6,650 	$11551 

- Term Loan interest $ 21250 	$8,855 

BUSINESS RETURN (B) $ 8,203 

TOTAL ASSETS (C) 
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Appendices 

1.3 - Zone 3 Small Farm 

Grazing! Winter Crops- 130 Farmers 	Type 1 	Small (50% of Farmers) Zone 3 140 farmers 

1. Physical farm characteristics Zone 5 - 40 farmers 

Farm areas 
Total farm area 	 He ILIL range 400-5037 

Ama ret up for rngatioo 	 Ha 2512 range 40-2010 

Azea normally irrigated 	 He 200 one watenng on some pasture 

Dryland area 	 He 800 

Beef cattle number 	 no 40 cores 

Sheep number 	 no 12(0 First X ewes 

Water supplies Fares 	olan 	showing rotation (clockwise) 

Regulated water 50%LF & 50%Graded 

- irnoatron entitlement 	 ML 972 range dOJ-(040 lrngated 213) f(')ryf and (10 ha 

- access to oft allocation ML - 0 -25 ha unit Fallow-tB) ha W 

Unregulated water 750 W (C 2) 

- licenced area - Ha 425.0 W PP-Legunirs W 

Groundwater supplies W (undersosnnr2T 
- inigation entitlement ML 2250 L eotablishnn PP-Legume Canola 	U undensswnr 

Closest rainfall site location Condobolin 	rain 1 5-t6 inches or 8-25 cm L (3 yrs)  
1500 AP-S (4 	is PP-Legume PP-Legume 

Farm labour iSP-S (4 yrs)  

- owner/manager no of weeks 40 8150 Total water use 

- family no of weeks 
- pernament labour no of weeks 48 

- casual no of weeks  
2 people Merino - lambing March / Apnl U 0 

22-23 Micron 	225 Micron - 6 Kg 	yield 65% 

2. Irrigation characteristics Age 	# Ewes 

Area 	Irrigation eff 25 	I 	2% morTality 

Irrigation by laynor and method Ha 	 % 35 	) 	15 % foining 

- land formed - flood (LFF) 00 	 80 45 	) 	tB) % selling 

- land formed - spray (LFS) 55 	I 
- non landfornned - flood (NLFF) tiii 	60 Total 	1251) 

- non landformed - sptay (NLFS) Sheer J010 [Aug 

other 

Irrigation inlraserrrrclure 
Riser pomp details 

capacity MI/hour 05 	ZMLiday 

- running cost S/hour 6 $121 tilL 

Ground water pump details 
- capacity MI/hour 
- running cost S/hour 

Os-farm storage 
- surface area square metres 
- depth metres 

On-farm recycling system YIN N 	 high cost of rocyc/rig 

Scheme details 
- name name JIG 
- usage charge $IML 
-fined charge - $ 10 to 20 

Water resource cost usage 	pumping cost feed cost 
- regulated supplies $/ML 13111 	38) 	920 307 
- unregulated supplies $/ML 
- groundwater supplies S/telL 

Note: Water Use from model given below is for 97 year average mourlbly rainfall data and therefore all Gross Margin figures here are based on these average data, 

3. irrigated enterprises Area 	eapected wateiwater use from Pump/Delivery Yield 	Pnce 	V Costs 	Gross Margin 	Total GM 

Ha 	 use MLibra 	model MIIIra Cost I/MI 	bones/ha 	$/tonne 	S/ha 	5/Ira 

Winter crops 
- ShorT Fallow - Wheat 
- Long Fallow- Wheat 75 300 
-Badey - 

- Oats undersowing co 25 30) 
- Canofa to cattle 
- Chickpeas 25 DSE/ha for 3 months 
- Fababeans Autumn lambing 
-Lupins 

Summer crops 
- Cotton 
- Sorghum 

--Rice 
- Soybeans - 

- Maize 

- - Sunflowers 

Pasture (LSM's/hra or an indication of stocking rate) 
-Lucerne hay 511 850' 
- Perennial pasture (Lucerne) 3 DSE per Ac 

- - 	Spring 7.5 DSE/Ira 
- Summer 
- Autumn 
- Winter 

- iSutnual pasture (sub clover) 4 DOE per Ac 
- 

511 300 
Spring Spring lambing 

- Summer flat lambs sold 
- Autumn Sept/Oct 18-251<9 
-Winter - 

- Other crops 

Total Water Use (ML) 200 Ha 8750 ML 

Irrigated Gross Margin 

$1) 

292 13 tO 	 If $145.0) 	$43435 $145.65 510.924 
$0 

292 1310 	2511' $1250) 	$17294 512105 65,177 

$0 
$0 
$0 
90 
$43 
$0 
$0 
$4) 
$42 
$0 
92 
$0 
$0 
$1) 

45 13.10 	1140 $125.40 	$1,103.12 $40420 $25244 
$13 

$1) 
$12 
$43 
$0 

2.55 13,10 	link Cvtllo Budgets $14001 $10) 37 $5,318 
$12 
$1) 
$13 
$0 
$0 

7426 ML 

$40,503 
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Winter crops 
S/heat after pasture (Roar Block) 

- Wheat into stubble )Rraer Block) 
Barley 
Oats 

- Canvlu 
Chickpeas 

- Fababeans 
- Lupins 

Summer crops 
- Colton 
- Sorghum 
- Soybeans 
- Maize 
- Sunflowers 

Posture 
- Lucerne hay 
- Perennial pasture (Lucerne) 

- Spring 
Surn- 

- Autumn 
- Winter 

- Samuel pasture )sub clover) 
- Spnng 

Summer 
- Autumn 
- Winter 
Other crops (Fallow) 

(LSM'silre or an indication of stockrng rate) 

4 DSEIHa 
1603 owes equrealent all up 
12- 16DSbtor40cows 

andersong cost to sheep 

Area 	Yield VCosts 	Gross Margin Total GM 
1713 	 2' $231tt $5869 $5,669 
183 	 2' $tW 49 $141 51 $14151 

$12 
$13 

LI) 	 t 2 $20132 $6268 $8268 
$13 
$0 
$13 
$1] 
$1) 
$1) 
$0 
$0 
$13 
$13 
$0 
$13 
$0 

47$0 link Skeep2X Bu $7356 (tUB 74 $43,897 
$13 
$71 
$0 
$0 
$0 
$13 
$0 
$0 
$0 

100 $0 

[tnyfund Grew Margin El]) H. 	 $72,266 

Appendices 

1.3 - Zone 3 Small Farm Continued 

4. Dryland enterprises 

5. Overhead cost structure 

2511 Layout 
141)) 	

r25O 
) dry 

1866 	impr000ement 
2100 
3397 	tS% 	 ASSETS 	 Age 	Current Value Eepected Lite 

8133 	olwaqvs 
55)3 Farm 

22648 Station Hand Gd 3 PLANT 
2866 Tractor - tR) hp -JD 
1283 Tip truck 	Bedtord 

Slasher 
2866 Fergie 
1258 83 hp MF 65 C front loader 

RATE Header - NHtSSO 
14246 	6 8 % Grnup 

Workshop Equipment 
Pump 6' Whp - Perkins 

3(l) 
1239$ 139/Ac Vehicle - Falcon CiLa 
2984 Boom Sprayer 
883 Harrows 

$ 	66,253 Augers 	 2 
Field Bins 	3 @18 tons 
Plough 

6. Profit and Financial analysis Scaniher - 211 Inter 

Combine - 28mm Sheaner 
OTHER FARM INCOME )eg timber) $ Motor Bike 	4WtJ 

Motor Oibe 	2W- Yamaha 21$0 
TOTAL FARM GROSS MARGIN $ 	111, Truck - Inter 

Me - Hilur 280 45/71 
TOTAL OPERATING OVERHEADS $ 	58.253 -- 	OlEsets 28 plate - 3 5 Inter 

NET FARM INCOME $ 	St 615 STRUCTURES 
Less operators labour $ 	243113 to 31139 Sundrres 

Il-I 

l•l 1,1 

"III 
u l•l  

III 

IlI 

I I 

II 

:u 

-I- 

-- I-,.l 
_II 
_il_ 

--I,  
-'--II  

Administration expenses 
- accounting 
- hank charges 
- insurance (farm & Vehicles) 
- super & workers compensation 

telephone 
- stationary 

Labour (permanent & casuaD 
Fuel and oil (farm vehicles) 
Electricity (not including pumping costs) 
Repairs and maintenance 
- plant and equipment 
- structures 

Depreciation 
- plant and equipment 

R at en 
- Stocking charges )PPB) 
- Land 

Water 
Other operating overheads (Rags & License) 
Total operating overheads 

OPERATiNG RETURN (A) $ 27.616 Livestocb Number Vvlueutrd 
209500 

Less - P component Rams - 20 $183 200 
- $ 3.500 - ODrnterestpaid Ewes- 1268 $39 25000 

$ 3,8:13 - HP/Lease rnlerentpaid $8,017 - Bulls- 1 (1(113 t[$]) 

- Term Loan interest $ B, $2,534 Cows - 40 $4743 18700 	 - 	- -- 	- 

BUSINESS RETURN (B) $ 13518 Liquid assets such as 
Bank Deposits - Ott farm ineestment 25,7110 	super 

TOTAL ASSETS (C) Shares / Equity - 

- liquid assets $ 25,833 
- value of land and improvements $ 1.2133.118 - -- 
- value of plant and equipment $ 219503 LIABILITIES Rate Terra 

$ 39,110 - valueofsheep 00 Back 100000 	105% 
-value ofuattle $ 19,166 HP / Lease - 4011)) 	96% 	 5 

SubTotal 	 - $ 1,541,500 Mortguge - R]CO) 	85% 	 15 

TOTAL LIABILITIES $ 220,000 

EQUITY (0) $ 1321 5)3) 

EOUITIr RATIO 0/C 6 1(1) 887% 8) - 

RETURN ON TOTAL ASSETS (A) / (C) 01W 16% 
RETURN ONEOUITY)B)/(D)e1181 10% - ------------------------------------------------------------------------ 

i 

OFF-FARM INCOME $ 18,7139 
Approe Tunable Farm Proftt or Loss $ 37,515 - 

NET CASH RESULT (after tee) $ 52,667 

DECISION TREES 
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Appendices 

1.4 - Zone 3 Large Farm 

Grazing I Winter Crops - 130 Farmers - Type 2 	Large (50% of Farmers) 	Zone 3 - 191 farmers 

1. Ploys/cal farm characteristics ZoneS - 30 farmers 

barrrr areas 
Totaltarm area Ha FILE range200.2011011 

Area set up for irrigation Ha 200 range 40-20DO - 	- 	-- 

.Ouea normally rrngated Ha 201 one watering on some pasture 

Dryland area Ha 4313 

beef cattle number no cows - range lOW 1201, mostly on dryland (fnished an irrigation) 

Sheep number no 2003 M ewes on drytond 
1201 13 ewes on rrrrgated 	 Farm "olan 	shuwrrig 	rotution (clockxnnse) 

Water supplies 50%LF &FJJ%Graded 

Regulated water Irrigated 201 Drylarrd 31] ha 

rrsgation entitlement ML 972 range 4113-9103 	 60.0W -20 ha Fallow -100 ha 

access to off allocation ML 60.0 0 (yoiyis000rn  

Unregulated water 930 riP-S PP-Legume 	 W 

- licenced area Ha 3910 41°-S  

Groundwater supplies riP-S 	- PP-Legume 	 Ca 

- irrigation entitlement ML riP-S 

Closest rainfall site location Coedobolin 	rain 15-16 inches or 8-30cm riP-S 
41°-S 

P1°-Legume 	 PP 

Farm labour riP-S 

- owner/manager no of weeks 60 riP-S 

- family no of weeks 60 	 6030 Total water 

pernament labour no of weeks 46  

- casual no of weeks 48 	 106.13 ha 

4 people 	 Drylsed 

2. Irrigation characteristics 
Nea 	Irrigation eff 

irrigation by layout and method 	 Ha 

- land farmed - flood (1FF) 	 1001 

- land formed - sorax (LFS) 
- non land/armed - 	eod (1-ILFF) 1 cis 	60 203 Cows& 2101] Ewes 

- non landforrned- spray )NLFS) 
- other 

Meririo 	- lanrrbing 	March / April 	S D 	1 
Irrigation infrastructure 22-23 Micron 	22.5 Micron - 6 Kg 	yield 65% 

Rreer pomp details Age 	# Ewes 

- capacity MI/hoar 0,5 12MUday 15 	I 	2% morTality 

- running cost 5-hour 6 112 / ML 15 	I 	15 % bring 

Ground water pump details 45 	I 	191% selling 

- capacity MI/hoar 55 	I 

- running cost S/hour Total 	12001 

On-farm storage Sheer July / Aajg 

- surface area square metres 

- depth metres 

On-farm recycling system V/N N 	 high cost of recycling 

Scheme details 
- name name JfD 

- usage charge S/ML 

-Sued charge S 
Water resource cost usage 	pumping cost Seed cost 

- regulated supplies 6441 13.10 	380 	930 307 

- unregulated supplies S/talL 
- groundwater supplies S/TalL 

Note 	Water Use from model given below is for 97 year average monthly rainfall data and Iheretore all Gross Margin flguren here are based on these average data. 

3. irrigated enterprises 4100 	expected wateiwater use from Pump/Delrnery Yield 	Price 	V Costs 	Gross Margin 	Total GM 

Ha 	 use MI/ha 	model MI/Ira Cost 	1/left 	tunnes/ha 	S/f onne 	5/Ira 	S/ira 

Wider crops 
- Short Fallow,  - Wheat so 
- Lang Fallow- Wheat 30 	330 	292 13.10 	 4' 	118591 	543430 	$14666 $2913 

-Barley so 
- Oats i 30 	3.91 	2.92 1310 	2 Sd' 	$130.91 	$172.94 	$127.91 $2,541 

- Canola 53 

Chicbpvas so 
- Fababeans 
- Lupres 50  

10 

Semmercrops $0 

- Cotton - 	-- 60 

-Sorghum . $0 

-Rice - SO 

- Soybeans $0 

- Maize 60 

- Sunflowers $O 
so 

Pasture (LSM's/tra or an indicalion of stocking rate) - 10 

- Lucerne hay $0 

- Perennial pasture i $0 

- Spring 10 

-Summer $O 

-Autumn $0 

-Winter $O 

Annual pasture (sub ctoeer) 30 	300 	 2.55 1310 link Cattle Budgets 	$49594 	12.03314 160.994 

- aurnual pasture (sub cloaer( 131 	3.00 	265 13.10 link Sheep2X Budgets 	$22923 	$26881 $23645 

-Summer 60 

-Autumn so 
-Winter 60 

-Othercrops - so  

Total Water Use(ML) 21]] Ha 	600.0 ML 	524.5 ML 

Irrigated Gross Margin $100,003 

F-433ha W W C-2fItha 
a odors own 

0-2010 ha Home 

undorsown Timber 

PP - Legume PP - Legurnr PP - Legume PP - Legume Natree cog 
Hill 
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undersowrng cost to sheepM 
urdersosvng cost to sheep2X 
undersousing cost to sheepM 

)LSM'stlra or an indicatron of stocking rate( 

4. Dryland enterprises 

Winter crops 
- Wheat after pasture (155cr Block) 

V/heat orb stubble (River Block) 
- Wheat after pasture (Dry Block) 
- Wheat into stubble (Dry Block) 
- Dais 

Canola )Rroer Block) 
Canola (Dry Block) 

- Lupins 

Summer crops 
- Cotton 
- Sorghum 

Soft be a n 5 
- Maize 
- Sunflowers 

Pasture 
- Lucerne hay 
- Perennial pasture egume Mix) 

- Spring 
Summer 

- Autumn 
- Winter 

- Annual pasture (sub clover) 
- Spnng 
- Summer 
-Autumn 
- Winter 

- Other crops (Fallow) 
Home. Timber, Naive Veg, Hill 

Dryland Geos Margin 

Area 	Yield V.Costs 	Gross Margrn Total GM 
103 2 $23111 $5689 $5099 
118 f $13349 $141.51 $14,151 
4193 1 q $14976 $1024 $4,094 
4090 I $13584 $8332 $34,832 
200 18 $7882 $137.18 $27,435 
tLO 1.2 $321 32 182.18 $6,218 
2(9) 10 $23369 $81.31 $16,263 

03 
$0 
DO 
$0 
DO 
$O 
03 
03 
So 
$o 
$0 

25(9) Itch SheepM 11918 $1014 $20,271 
$0 
$0 
$0 
00 
DO 
00 
03 
$0 
$3 

6593 	 $0 
603  

410 Ha 	 $131,033 

Appendices 

1.4 - Zone 3 Large Farm Continued 

5. Overhead cost structure 
350 a- 2/50 Layout 
4113 dry 
250 impr000ement 
$ 1 m 0 250K improovements 

ASSETS 	 Age 	Current Value Expected Life 

Farm 
PL,844T 
Tractor - I]) hp - IWO Case  
Tip truck - Bedford 
Slasher 
F ergie 
80 hp MF 65 C front loader 
Header- 30 Case 2180 
Group  
Workshop Equipment  
Pump 6 55 hp - Perkins 

Vehicle - Landcrurser 
Compu Sprayer  

Harrows 
Augers 	 2  
Field Bins 	5 @33  tons 
Chisel Plough 

ScariHer - 21 tInter 

Combiee - 26mm Sheaner 
OTHER FARM INCOME (eg timber) $ - Motor Bike 	4WD 

Motor Bike 	2W- Yamaha 203 
TOTAL FARM GROSS MARGIN $ 231,127 Truck - Inter 

Ute - Nissan 4 20 
TOTAL OPERATING OVERHEADS 0 140,629 Oft-sets 60 plate -35 Inter 

M5rSeeder - Fleuicod 
NET FARM INCOME $ 93,496 STRUCTJRES 
Less operators labour $ 48,000 Sundries 

7426(0 
OPERATING RETURN (A) $ 42,496 Linonlocb Number Value/ltd 
Less P component Rams - 75 $1153 751]) 
- 00 interest paid $ 7,10 Ewes - 3200 $33 98140 
- HP / Lease interest paid $ 19,030 $33,587 Bulls . 4 $1.83) 41190 
- Term Loan interest 6,500 $3,542 Cows- 200 $450 0011 

BUSINESS RETURN (B) $ 7.998 Liquid assets such as . 
Bank Deposits - Off farm irn,estment 50)130 super 

TOTAL ASSETS ( Shares / Equity . . 
- ltquid assets B SOLOS 
- eatue of land and improvements $ 2,5010,030  
- vatue of plant and equipment $ 742,6921 LIABILITIES Rate 	Term 
-uafoe of sheep $ 103,5013 00 Bank 2050100 	105%i 

$ 94(03] - vulueofcattle HP/Lease 20010 	95% 	 5 
Sub Total $ 3,493,1192 Mortgage 1000100 	65% 	 iS 

TOTAL LIABILITIES $ 518030 

EQUITY (B) $ 2993,10 

EQUITY RA11O B/CO 160 95.7% US 

RETURN ON TOTAL ASSETS (A)/(qa 100 12% 
RETURN ON EQUITY )B)/(D(elIO 03% . ........................................................................................ 
OFF-FARM INCOME B 18110 
Appror Taaable Farm Profit or Loss $ 55.998 - 
NET CASH RESULT (after tan) $ 76,669 

DECISION TREES 
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Administration erpenses 
- accounting 
	

2500 
- hank charges 
	

1833 
- insurance (farm & Vehicles) 

	
2100 

- super & work cr5 compensation 
	

7429 	15% 
telephone 
	

900 	of wages 
- stationary 
	

550 
Labour (permanent & casuut) 

	
49526 Station Hand Gd 3 

Fuel and nil (farm uehicles) 
	

25(0 
Electnnup (not including pumping costs) 

	
12592 

Repairs and maintenance 
- plant and equipment 
	

210 
structures 
	 1200 

Depreciatron 
	

RATE 
-plant and equipment 
	

50493 	60% 

Rates 
- Stocking charges (PPB) 
	

193 
- Land 
	

13250 $103/Ac 
- Water 
	

2984 
Other operating oeerheads (Rego & License) 

	
8]] 

Total operating overheads 
	

$ 	140,629 

6. Profit and Financial analysis 
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75093 range 2000-50190 
1300 600 ha Flood, 502 ha Spray, 352 ha to deselop 
550 450 ha Flood, tOt] ha Spray 

6950 
5050 cows & t bull 

3075 3113 sheep & 75 rams 
1000 Self replacing menrro 
1050 merinu to tX (hum m fuck) 

40012 wrth 20120 ML cungusctrse with GW 

Farm 	ptan 	showing 	rotation 

1300 ha set up 	 5200 ha Irylaric 
floodirrigated 	450 ha 

18] 0 - Long Fallow' Wheat 
15006 Cotton - Currxvntional 

374 9 Cotton 	GM -spray irrigated 
15W0 'Maize - Flood 
36001. Perennial pasture (Lucerne) 

Appendices 

1.5— Zone 4 Farm 

Cotton I Maize + Summer Crops -30 Farmers 
1. Physical farm characteristics 

Farm areas 
Total farm area Ha 

#roea set up for irrigation Ha 

Area normally irrigated Ha 

Dryland area Ha 

Beef cattle number no 

Sheep number no 

Water supplies 
Regulated water 
- irrigation entitlement ML 

- access to off allocation ML 

Unregulated water - licencod area Ha 
Groundwater supplies 

conjunctive use entitlement ML 25012 

base entitlement ML 20193 

Total Water availablity 	ML 60(13 150 ha 310) sheep 	DIII] Menins Sri 

Closest rainfall site location Hillston  ( tIEM & 10013 BL) 
spray rmgatvd 	012 ha Farm labour 25% rums 

- owner/manager no of weeks 50 53 crows - 350 kg 0$ 110 

family noof weeks 50 - 85% replacement 

- pernamest labour no of weeks 48 01 boll 

- casual no of weeks 

2. Irrigation characteristics 4013 ha 

Area 	Irrigation elf 

Irrigation by layoul and method Ha 
land formed 	food (LFF) 80 

land formed 	spray (LOS) To develop 2003 ha 

non landforrnrd - flood (NLFF) 65  
non larrdforrr,ed. spray (NLFS( 90 

- other 42185 ML Total water use 

Irrigation infra-strucnrrre Sheep --s 23 Micron Wool .6Kg 

River pump details Lambing -' a 50% M 

capacity MI/hour 1 875 45ML/day . 30 pump and a backup 12 pump unwell 180% -- Griffith Sale Yard - $60 

- running cost S/hour 1450 	$750 	per ML 2% mortality 

Ground water pump details Maize stubble -> Wished on Lucerne 

capacity MI/hour 9635 15MLJday 
running cost Sutrour $137 	$2780 	per ML Oats - 23 ha every? years 

On-farm storage water if necessary 

- surface area square metres 
depth metres 

On-farm recycling system V/N 525% re-cycle possibility 9  

Scheme details 
usage charge SJML 

fred charge $ 

Water resource cost usage 	pumping cost fixed cost 

- regulatod supplies SJML 11.24 	383 	744 307 

unregulated supplies S/IlL 
groundwater supplies U/ML 22.30 	0 30 	2200 DOt 

- spray irrigation costs (eelra( $JML 21.110 	 2100 

Note : Water Use from model given below is for 97 year average monthly rainfall data and therefore all Gross Margin figures here are based on these average data. 

3_irrigated enterprises Area 	expected watewater use IromPump/Delrvery Yield 	Price 	VCusts 	Gross Margin Total GM 

Ha 	 use Mlitra 	model Mlrlra Cool 	S/lull 	tonnes/ha 	SrI zone 	5/ha 	S/ha 

Winter crops 
- Short Fallow- Wheat $I] 

'Long Fallow- 'Mreal 1230 	3.0 	31 1124 	3 fl 	14500 	$42475 	$8275 $4,005 

- Barley $0 

-Oats . $0 

Canola - $0 

.Chickpeas 
Fababrans so 

.Luprns 	 - - $0 
$0 

Summer crops $0 

-Cotton- Conventional 1875 	80 	11.3 1124 	6.80 Lint 	480.012 	52.28757 	$945.75 $177,328 

238Seed 	11000 $0 

Cotton- GM 'spray irrigated - 625 	6.0 	10.0 32.24 	6.60 Lint 	450.50 	$2,2W 43 	$92350 $57,743 
238Seed 	1100110 50 

Maize 	Flood 1850 	10.0 	Be 1124 	10010 	18)01] 	$859 91 	$74000 $133,216 

- Maize 	spray $O 

$8 

Paslore (LSMs/tna or an indication of stocking rate) 

- Lucerne hay so 
- Perenrsat pasture (Lucerne) 500 11.013 On farm Use - cost transferred to livestock' $0 

Self replacing Merino 21-22 Micron 15 	60 	96 11 24 link SheepM Budgets 	$1 154 Sd 	$85595 $12,828 

First X Lambs - - 33 	6.0 	9.6 1124 link SheeplX Budgets 	$66428 	$1,076 37 $35,520 

Cattle 12 	6.0 	96 1124 link Cattle Budgets 	 $ 	50 	5 31 $8224 
$I) 

- ,Vnrnual pasture (sub clover) -  $O 

-Spring $8 
- Summer -- 	$8 
-Autumn - - $] 

- Winter --  $) 

- Other crops 	 - - $) 

Total Water Use (ML) 550 I-la 	42155 ML 	49306 ML 

Irrigated Gross Margin $439835 
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75(33 

01103 

1083 

23500 

193,1030 plus super 	 - 	- 

51115 

Appendices 

1.5 - Zone 4 Farm Continued 

4. Oryland enterprises 

dana 	Yield 	V Costs 	Gross Margin Total GM 

$0 

150 	f E7 	$21558 0164 $246 

150 	1 (2 	0127 84 $8966 $13,448 

$0 

$0 

$13 

$0 

$0 

$0 

$5 

$1] 

$0 

$0 

$0 

$0 

$0 

$o 
$0 

5833 for cattle & sheep 51] 

$o 
$0 

$0 

513 

$o 
$0 

so 
$0 

$0 

750 	 $0 

6950 H. 	 $13,694 

Blot ha laid out flood 200 lasered @ 011 = 41331333 	I 
4113 	 40)/Ar = 403.110 

100 ha spray = 3120.103 

3103 ML iruer = TO] (It] 

31135110W I 
EXIJ deylund = 620.100 

lmproouements = 230.000 

Mother = 9111,1113 

ASSETS Age 	Current Value Expected Life 

- stationary 3000 Farm 

Labour (permanent 8 casual) 24825 Rural Tradesperson P5184) 

F onl and oil )frm vehicles) 12000 Tractor - Case MO 270 

Electricity (nut including pumping costs) 51110 Tractor 	Case 7 tO / bucket 

Repairs and mainteeance Fuednon 51183 

- plant and equipment 018050% GM 7 Fiat 1033 

- structures 110008- 145< Header NHTR 87 

Dryland maintenance 111930 	RATE Bins - Venningn 

Depreciation - plant and equipment 48797 	68% Augers-9 33' 

Landforming -50 ha @ $750 37500 Augers -4) 44 

Rates Chaser Bin - 0t 

- Stocking charges )PP8) 830 

- Land $11101 raIns 104< PPB 14< Truck - Inter Accu 1030 

-Water (both surface and 055) 135193 Grouper 

Other operating onerheads - (Rego & License) 2500 Aol Sender - Commnr Shea 

mlxi eperurirrq unerheuds 204,946 Chiesel plough - Shearer 25 

45512 Motor Bike 

Motor Bike 

6. Profit and Financial analysis Musher- Meheay 

Ripper - Agro plough 19 type 

OTHER FARM INCOME (eq limber) $ 	- Discs - grizzly 21 

)agistment from good seasons included in of! farm income) Listot / fertiliser 	- Twrn Rruers 

TOTAL FARM GROSS MARGIN $ 	443.529 Tanks 

Cultreator - toolbar- Ore 

TOTAL OPERATING OVERHEADS $ 	204.945 Boom Spray - Hardr 

Planter- 8 row JO 

NET FARM INCOME $ 	283,504 8ed Shaper 

Less operators labour $ 	48,1133 Culfreator - Rolling 8 row 

Rotabuck 

OPERATING RETURN (A) 5 	190,%4 Syphons (2830) 

Less P componnnf Grader Board - KB 

- CD interest paid $ 	9,750 	includes 00 * Crop terms Ute - Cruiuer 

- HP/Lease inlerent paid 24,11830 	$51137 H/on 

- Term Loan intetest 29.103 	$9669 Hilua 

- Commodore 

BUSINESS RETURN (B) $ 	150234 STRUCTURES 

Workshop Sundries 

TOTAL ASSETS (C) 

- liquid usnets $ 203.1183 Livestock Number Value/hd 

- nalue of land and improvements $ 3,.1383 Rums - 75 $tIlT 

- nalun of plant and equipment $ 717,513] Ewes - 3183 530 

- value of sheep $ 97.100 Hulls - t $11130 

- value of cattle $ 20.11512 Cows - SO $450 

Sub Total $ 4.038,606 
Liquid ausnts such as 

TOTAL LIAI31LITIES $ 7513,1101 Hank Deposits - Off fan-rr house 

Sharon / Equity 

EQUITY (U) $ 3,200,530 

EQUITY RATIO D/C I 100 01 4% LIABILITIES 

OD Hank 

RETURN ON TOTAL ASSETS (0)3(C) rr 100 47% HP / Lease 

RETURN ON EQUITY (B) / (D) a 100 110% Mortgage 

Crop Terms 

OFF-FARM INCOME (including agiutment) $ 25.1183 

Appror Taxable Farm Prolit or Loss $ 213,234 

- 	... 	

9.5% 

NET CASH PFITIII T laBor that $ 146078 

Winter crops 
- Short Fallow - Wheat 

- Long Fallow - Wheat Afier Pasture 

- Long Fallow - Wheat Me, Stubble 

- Outs 

- Cunola 

Chickpeas 

- Fababeans 

- Lupins 

Summer crops 

- Cotton 

Sorghum 

- Soybeans 
- Maize 

- Sunflowers 

Posture 

- Lucerne hay 

- Perennial (raIse) pasture 

- Spnng 

- Summer 

- Autumn 

- Winter 

- Annual pasture (sub cloner) 

- Spring 

Summer 

- Autumn 

- Winter 

- Other crops (Fallow a to deoelop) 

Drylund Grrws Murgh, 

5. Overhead cost structure 

Administration eopensrn 

- accounting 

- banb charges 

- insurance (form & Vehicles) 

super & workers compensation 

- telephone 

undersocsing cost to cattle 

(LSMslha or an indication of stucbing rate) 

maintennance costs to overheads-Weed con 

511120 

1580 

111330 

3724 	15% 

3330 	of wages 

Rate 	Term  

15(1113 	1160% 

311310] 	8% 

3C1311J 	970% 	 iS 

2113310 	8% - 

10.5% 

85% 

DECISION TREES 	

Drowings -2 famifres- $ dS K 

Dneeluping - 51113-450K 	 - 
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Zone 5 - 15 farmers 

Zone 3 - 10 farmers 

2003 range 6LSI5000 

760 range 320-1900 / deneloping on average 10 ha/pa 

350 plus Pasture if water aoailable 

750 

160 150 Angus Cows 04 Bulls 

1710 fink to LSM 9  M Ewes gEt) ha (including rron-arable 3)3) 

Farm plan shossong rotation 

Jemalong Weir 

or' 	Condobolrn 

50 

48 

10 

404] range 8002600 

0 	0% 

16330 Total water usiDrytand Rotation 

C0Jha)-W(110ha)- B(l01Jbe) and W(20Oha) undersown to AP)3 yrs) 

AP 	luceme with annual pasture 

oats not undersown - more likely wheat - more likeS] Ha specialty p4k 

835( 

270 

1601 

210 

2001 

normally nigal setup for irrigation 

350 ha 410 ha dryland 1200 ha 

W-60ha W-50ha O - tWha W 

C W 

At' )seed.hay,  C C 0 C 

04 PP-Luc/fdedic  

M PP-LuciO4edia 	A? At' F 

PP-Lucjlrledic OP-Sub Spray OP 

A? .6? PP-Lucftrfedic PP-Sub 	 ft.? 

deft 

ion arable 

43 ha 

Appendices 

1.6— Zone 5 Farm 

Summer Crops -25 Farmers 
1. Physical farm characteristics 

Farm areas 

Total farm area He 

Ajea set up for irrigation Ha 

lava normally irrigated He 

Dryland area Ha 

Beet cattle number no 

Sheep number no 

Water supplies 

Regulated water 

irngatiorr entitlement ML 

- access to off allocation ML 

Unregulated water 

licenced area Ha 

Groundwaler supplies 

- irngation entillement ML 

Closest rainfall site location 

Farm labour 

- owner/manager no of weeks 

family no of weeks 

pernament labour no. of weeks 

- casual no. of weeks 

2. Irrigation characteristics grazed & stripped 

Area lrngation eff 

Irrigation by layout and method Ha % 

- land formed - ffood (LEE) 0130 90 

- land formed - spray (LFS) 

non landformed - y00d )('ILFF) 250 65 

- non landformed - spray (NLFS) 

- other 

Irrigation infrastructure 

Rreer pump details 

- capacity Mtrfrour 

- running cost $Urour 

Ground water pump details 

- capacity MVtrour 

- running cost $tfrour 

On-farm storage 

- surface area square metres 

- depth metres 

On-farm recycling system f/N 

Scheme details 

- name name 	JID 

- usage charge $ftxIL 

- Saed charge $ 

Water resource cost Goal usage 	JIL useage Gout Fioded 	JIL Fixed 

- regulated supplies S/IlL 10.51 310 	5 77 307 	 650 

- unregulated supplies SuTeIL 4 62 	595 314] 	 6041 from JIL Feb 20111 

- groundwater supplies 5/NIL 

Note 	Water Use from model given below is for 91 year average monthly rainfall data and therefore all Gross Margin figures here are based on these average data. 

3_Irrigated enterprises Area expected wateeooter use from PumplDelrxery Yield Price 	 V Costs 	Gross Margin Total GM 

Ha use MVha 	model MVho Cost 5/MI 	tonneslha 5/tonne 	S/ba 	SAra 

Winter crops 

- Short Fallow- Wheat so 
- Long Fallow- VVheat £43 30 	29 1057 	 50 140.W' 	0435.40 5250.50 $13,533 

- Bariny $5 

-Oats $0 

- Canofa 00 42 	29 1057 	 2.4 30001T 	539-4.49 032551 $16275 

.Chickpeas so 
- - Fababeans $0 

-Lopins . 00 
SI] 

Summer crops $I] 

-CoOon 03 

- Sorghum $0 

-Rice 00 

-Soybeans 00 

- Maize 110 80 	 70 10.57 	 100 160.006 	009562 0704.35 $70,435 

- Sunflowers 00 
00 

Pasture 	 - )LSM'sAra or an indication of stocking rate) . $0 

- Lucerne hay 	 - 

- Lucerne / Medic Pasture PP - L/ M 1003 27 	1.0 1057 fink Cattle & sheep budgets - 612% cad 	$695 17 $99 lB $9,910 

- Spring 24 tOna hay $0 

-Summer 3 doe/fl months $0 

-Autumn $O 

- Winter SO 

- ,Vrnuaf pasture (sub closer) OP - hOW 50 40 	25 1657 link Cattle Budgets $473.81 $10399 $5,2(0) 

Spnng Ffft/-500kglna@$320 $10 

- Summer L- 500-750 kgflra $O 

- Autumn . Feb Aug Sdseflna $0 

-Winter $5 

- Other crops 	 . 50 

Total Water Use (ML) - 	 350 Ha 163)0 ML 	13726 ML 

Irrigated Gross Margin $114,101 
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Appendix 2: Data used in the hydrology calculations 

Hy&ology- Lachlais VJIey 

taco 4-3 	43Islve SvIqaOaaoW4300 Req rool000k By Coop and L oolocd 	41o) 
Ro5435 Rve45o Frnrno43e9 	04 	95001441ivW3023.1.000 2ono Moe 2% /01.3 2 o o 51.,e 51.ve loovol 94, 

coo AuoScbie lb /9.1997 roe, 1 oo p0/leo peatep coo, 	3411tcck IM, 1000934 :1 . 
JLay 	 13 0 0 0 5824 3 0 0 3 0 3 0 3 
#479443 	is . 0129 0820 3 8 0 0 0 G 0 

. . . 

Ssplso'o 	263 5835 3537 5 5 0 0 5042 0 0 
5 	8 0 5608 1186 0157 0341 5 0 0614 3398 5045 

4.151 	313 0 	595 3320 5594 52% 7300 3804 5838 0760 0547 218D 0280 0 
C43301*43 	is 0245 	992 1382 0 3 0410 0392 0134 1897 1147 3949 5084 0 

304015 	313 0984 	001 1931 0 0 280? 01903 0939 2595 1152 3932 0094 0 
0922 	300 7299 0 0 3495 0259 0061 1430 0471 481 0840 0888 i 
0595 	0 8 0 8 405 3323 54 .034 	313 0 8 3185 3.032 0480 9796 ..... . .... - . 	....... i 

4o6 	OIl 8 	0 5 0 0 0333 3273 0 5 5 0 5 8030 
............... 

4495 	oio 8 	6 0 0 0 0 0 0 5 0 0 5 0 
Lope 	 300  9 	0 8 5 8 0 0 3 0 0 0 0 0 

1179 	5004 4334 2345 III? 17253 23017 7933 7884 5158 5531 1094 1354 5 9 3 

3398r05o95o.odel iaB .34054 	40oo U3oe 54915.310101590 Ol3Oth 	033,304 dole ood 8387314004554754095 003510 oco a. los page ve Mood on Moo. 3)003909)1 

502.343 

Joe 	3/09393. Dooc05aoo 	1L) C.a01a 4,9 	Feabee Aug take Caoge?140, 
all, 	O000 I 	03.2 2,103 04004 	05rndoo; 	Lao 13 M: #9 5447 132 14 945 lop 342 Iou Dec Lao SoS Mc 4l  Ma7 Jo obc Lao Feb Mar 4o 5447 140 51 ki 	$np Ool 4loo Do: /30 Feb %oa Mpr 5441 An aix Lao 	Feb 

140773)5)11596% 	2W 	31274 95393 97345 	64243 	353 444 455 543 494 429 423 509 477  577 678 972 599 54.1 590 537 497 613 593% 319 435 455 959 433 431 55.3 431 	433 532 521 439 374 433 450 953 433 439 693% 957 	343 

RaIn?. I? NUhl  

Ellectwe 	9513.7300% Pe,e54, 	Eftoive [qeded R5416a1 	 664350, 40340? RothiI 
44004 	,ord44 	Coo,a 	Po*oo Lake C 464pe 	lye I 	Zoo.? lone) 0ye S Jovdq Zone? ly. 1 boo) bed 4 30114511  

51y 	80% 	2526 	32 	345 	33 	0170 	0159 	0116 	0334 	0315 	0.418 	0953 	32% 	031 	32% 

198 333 3524 	3956 	0224 3795 0722 0359 0.537 0345 0280 0254 03 I Ir#gado.093o4.noy . .. 	. . 
S4embov 	70% 	24 	115 23 7019 	0352 	0322 0306 2243 3324 0.952 02% 3237 0 lBS 3311 993 #1177 
Oclobir 	70% 	29 	0019 I) 3395 	02% 	0142 3219 3.953 3395 02% 0951 3957 333 3957 413 70% 34% 
34o.eka, 	70% 	22 	1395 9 6 	0154 	0240 012% 0042 32% 0.183 0244 0731 0386 0233 LI 55% 53% 
03)001441 	757% 	II 	1595 II 8 	0195 	0019 0955 0043 39% 0.2% 3229 0166 0352 0386 Spay 80% 73% 
1304115 	NO, 	2526 	19 9 7 	0124 	0732 0043 0006 2348 0295 02% 3299 3155 0199 baSin 92% 53% 
1053441) 	34250 	II 	II 6 3 	32% 	00% 0395 0035 20% 0224 0234 III? 0131 3372  
SlayS 	70% 	II 	73 524 3 	2330 	0957 3033 02% 00% 0043 02% 02% 0339 02% 
APH 	70% 	35 	74 93 3 	32% 	02% 0956 0043 32% 00% 0275 0232 0380 313 

i 	10% 	00 	38 7495 72 	0791 	0795 3395 0954 0132 3341 02% 0253 0139 0320 
,Scne 	61% 	23 	24 1324 3324 	30% 	3732 0324 1106 0119 0400 0343 32% 0193 0000 
Inal 	 7802 	3501 	3950 	2171 	2832 	4143 	32% 	02% 	1545 	1951 

CrapEwpo 

tone I Zoo.) looe0 lanes 1 00,8 5 .Jernalong 
134r45u400114bo 	IvenI 0331 F/oe' 	91948 	Ca64a 44:0 Lucerne Lucerne Lxomo Fonn,od 043/ 4pbs *9e47 Cieo?a Mace L,rorne 	.17 0110 LJcOrr.0 Fnrenn:al 0,3/ I/lear 	20104 94:10 /1:010 Lao/re Pereroral Sus Weoat Cards .',ion Ma::. 	3ar931n 	Lucerne 14:0,00 Pornexa OuS 4/lear Csra:a Marco Lucorre 1,14010 I_4//r4  °ereo.i 	U. 

440144 corn peo 5no3 bef pusIure pao?ure cimf leeS 314100 pasture cir 443 pasl.se pa/le cinrvr - 117 past,) 443240 :3/or seeS ne t  p,otare 3411010 	CIII! 
05 029 	02 323 02 021 002 327 222 000 022 

#5919 057 052 	054 031 054 056 353 058 333 35E 343 
S4ernbov 08 075 	009 044 032 033 0245 079 079 052 032 03 0953 300 483 035 0(9 02% 099 095 255 249 02% 099 399 243 043 043 0246 
CRiobar 04 042 	091 	304 093 39 09 0615 054 091 204 105 206 303 0773 II 224 239 337 024 12 224 02% 2429132 22% II 195 119 739 301 3024 
Mnen1.r 068 	3252 05 379 	043 	025 032 332 08 09 00% 727 043 395 3% 147 797 ON 3550 350 026 052 234 310 0535 357 095 2% 080 	Ill 0') 11) 0855 342 395 oso od od I?? 2543 
Ornornbor 080 	193 	II 243 312 702 0378 211 69 176 176 349 3338 2 4  '55 353 354 7224 2332 7% 	III :33 744 30% 7% 133 730 264 7024 
1aoy 724 	39 	380 329 362 349 III 314 00% 2% 123 181 781 32 3355 249 203 77 7223 2398 059 	70' 22 I 3275 249 203 200 37 7273 
Fo5oy 097 	338 	324 0% 395 II 092 353 09% 042 227 763 731 363 119 0803 0% '78 3% 30 0975 059 3295 379 	744 59 13 0973 0% 179 759 224 70 0975 	0% 
44a,ch 074 074 III 059 059 0724 . 	0% 139 16 7% 125 0343 23 759 303 09% 124 1410 '59 131 02% 319 749 359 300 02% 
44 042 002 2% 0 95 333 04190 395 CIS  

OIl 038 	004 	034 034 004 304 004 004 004 006 004 
A. 095 CII 	073 011 073 077 373 3'1 013 371 013 
TIed 1 	369 	537 	51 364 564 	304 	250 57 844 639 639 47925 192 1095 304 250 403 lOIS lOIS 772 39275 2sF 113 164 1 1132 3% 672 299 373 364 103 7 	663 7751 596 972 279 11,  134 7 1182 1182 6% 672 	269 



Appendices 

Appendix 3: Hydrology Data from DLWC's IQQM Model 

August and January Simulated Allocation Percentages (* indicates where total off-

allocations from August to January added) 

C 71 But Case 891 Rules 8113 Rules 8112 Rules 891 Rules 8116 Rules C liABase Case E73A Rules 8131 Rules 

Augt Janary August Jaseual7 August Jajeuai7 August Jaituai August ia'aasy August January August January August January August Januazy 

abc abc abc abc abc abc afl ulioc abc abc abc abc abc aflc. abc abc abc abc 

Year (14) (14) (14) (14) (14) (14) (14) (14) (14) (14) (14) ( (14) (14) ( ( ( (1 

1901 120 119 190 ICC 100 100 190 100 iCC 100 100 100 120 121 100 104 100 100 

1902 63 115 70 00 64 16 64 77 60 70 61 76 67 120 57 80 59 68 
1903 5 4 0 0 0 0 0 0 0 0 0 0 5 7 0 2 0 0 
1904 5 53 6 27 7 29 12 33 2 25 0 21 7 59 I 25 2 25 
1905 24 29 18 18 18 18 21 21 17 17 10 18 26 31 18 19 17 17 

1906 35 50 25 29 26 29 24 27 25 29 25 21 40 61 25 31 33 37 
1907 13 190 6 61 5 51 6 62 4 61 4 61 13 106 5 64 6 63 
1908 29 35 22 21 22 21 21 21 23 22 23 22 20 30 25 28 22 22 
1909 4 35 1 22 10 25 10 25 0 22 10 25 4 38 10 26 6 21 
1911 35 70 22 34 20 31 22 34 21 33 22 34 33 72 21 35 24 38 
1911 41 66 32 36 31 35 30 34 29 33 28 33 42 73 28 35 30 34 

1912 58 103 47 59 46 56 46 56 47 58 47 59 60 106 46 62 41 69 
1913 41 118 34 57 33 55 33 55 33 57 33 57 49 115 35 59 31 56 
1914 58 50 18 18 18 18 17 17 18 10 17 Il 55 58 16 10 16 16 

1915 20 19 23 22 22 21 22 21 23 22 23 22 20 22 24 26 23 23 
1916 45 85 31 51 32 53 32 52 32 52 32 52 45 99 31 56 34 54 
1917 90 119 55 ICC 54 100 55 100 56 iCC 55 100 92 136 54 105 57 100 
1918 120 119 107 100 ICC 107 190 190 100 100 iCC 100 120 124 100 104 100 100 
1919 109 119 100 100 100 109 98 100 100 iCC 98 100 lii 126 100 100 100 100 
1920 20 19 0 7 2 1 0 0 6 5 0 0 20 23 7 10 0 0 
1921 2 50 2 33 2 31 1 30 2 33 I 30 3 60 2 31 2 33 
1922 68 103 64 06 61 83 60 00 64 85 59 80 72 113 66 92 65 05 
1923 66 98 40 55 49 57 49 55 49 55 46 53 70 118 49 60 44 53 
1924 77 119 50 100 58 ICC 56 100 57 100 55 100 82 124 54 103 54 100 
1925 65 119 78 67 73 93 69 93 75 88 60 93 10 126 70 98 68 79 
1926 120 119 190 100 100 100 190 100 100 100 100 100 120 132 100 104 100 100 
1927 120 119 100 100 100 100 100 iCC 190 100 100 100 120 125 100 103 lOU 100 

1928 40 45 50 50 45 45 45 45 50 50 42 42 45 49 49 52 45 45 
1929 120 119 100 100 ICC 100 100 100 100 100 ICC 100 120 125 100 102 100 100 
1930 30 29 15 14 12 11 12 11 13 12 11 10 30 32 9 11 6 6 
1931 1 53 0 25 0 28 2 31 0 18 0 27 0 66 0 31 0 21 
1932 120 119 100 100 ICC 100 100 100 190 190 ICC 100 120 124 100 103 103 IOU 

1933 114 119 190 ICC iCC 100 ICC 190 iCC ICC 100 100 115 127 100 103 100 100 

1934 48 78 31 35 28 31 22 25 31 35 20 22 53 93 32 39 27 31 
1935 50 119 39 190 39 100 38 100 39 190 38 100 55 127 37 104 38 100 
1936 100 119 91 93 92 93 00 90 82 85 88 90 110 125 91 98 79 02 
1937 Ill 119 73 82 74 80 73 79 60 74 72 77 118 126 76 80 64 74 

1930 30 39 0 0 0 0 0 0 0 0 0 0 35 42 0 2 0 0 
1939 1 35 0 22 0 21 0 23 0 21 0 21 1 39 1 24 0 10 
1940 Il 70 13 42 13 42 14 42 13 42 13 42 13 81 14 46 12 43 

1941 5 4 4 3 5 4 5 4 5 4 7 6 5 12 10 11 6 6 
1942 0 0 0 7 0 1 9 9 9 9 12 11 0 3 13 16 8 8 
1943 5 63 II 42 19 45 17 43 10 40 18 45 6 83 20 51 23 48 
1944 120 119 190 190 109 100 103 100 100 188 190 100 120 128 100 103 10) IOU 
1945 50 50 53 52 50 50 49 48 51 50 45 45 55 50 55 57 52 52 
1946 4 20 0 0 0 0 0 0 0 1 0 I 2 24 0 3 0 0 
1947 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 0 0 
1948 0 41 0 42 0 45 0 44 0 42 0 47 0 43 0 47 0 42 
1949 77 113 96 100 93 118 94 190 93 ICC 93 97 76 119 97 103 95 100 
1950 50 119 45 100 43 100 43 11.10 45 97 41 99 	- 50 131 50 104 44 98 
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Appendices 

Appendix 3- Hydrology Data Continued 

C 71 Bie Cut E88Ri1es Iii) Rules 1112 Rule, E1 Rule, 1116 Rule, C 71Afle Case E73ARuIes 1131 Rulu 

Aust January August January August January August January August January August January August January August January August January 

alice alice alice slice alice alice alice alice alice alice abc alice alice alice alice alice slice alice 

Year (%) (%) (%) (%) (14) (14) (14) (14) (14) (14) (14) N. (14) (hO) (hO) N. (hO) (hO) 
1951 120 119 100 110 100 100 138 110 510 110 100 100 120 136 100 105 lOU IOU 

1952 520 119 100 110 100 110 100 100 100 180 100 180 120 138 100 105 100 100 

1953 138 119 188 100 100 110 110 138 110 100 100 100 120 126 110 103 100 100 

1954 104 119 110 500 100 100 110 100 188 110 110 10) 104 124 100 101 100 100 

1955 50 70 54 53 49 46 47 46 49 48 45 45 55 05 57 60 48 48 

1956 81 119 61 188 66 188 61 110 56 100 65 108 82 132 66 104 56 100 

1957 120 119 180 110 100 138 180 110 110 110 103 100 120 121 108 103 180 100 

1958 10 70 85 85 78 71 73 12 81 80 13 72 15 79 82 85 76 76 

1959 13 113 12 59 9 62 8 62 13 61 7 62 12 127 12 71 7 57 

1960 120 119 100 i 00 103 138 110 188 100 138 100 108 120 140 100 105 100 100 

1961 110 119 100 100 100 100 110 100 100 110 188 100 118 132 100 184 110 110 

1962 116 119 110 110 110 100 110 100 100 100 100 100 116 131 100 104 100 100 

1963 116 119 100 100 538 188 180 100 138 138 110 100 120 135 100 104 100 100 

1964 120 119 138 188 100 100 180 110 100 100 100 100 128 131 100 104 100 IOU 

1965 120 119 110 138 100 100 188 100 100 110 138 180 120 125 138 102 188 100 

1966 45 54 54 53 47 46 40 47 50 50 45 45 45 60 52 55 47 41 

1967 8 110 I 76 0 15 I 79 0 65 0 74 0 115 0 79 0 64 

1968 49 10 52 59 50 57 52 61 43 52 47 55 54 15 52 62 44 53 

1969 59 188 50 68 50 69 49 68 49 68 51 69 64 126 48 70 57 74 

1970 120 119 100 188 110 110 138 138 110 100 98 100 128 133 93 104 100 100 

1971 103 119 138 110 100 180 91 110 110 102 97 100 100 126 100 102 100 100 

1972 109 119 110 138 138 138 180 100 100 138 110 100 109 120 100 103 100 100 

1973 105 108 110 110 138 100 110 138 100 100 100 100 lOS III 100 104 100 100 

1974 49 119 52 100 47 100 44 100 49 100 44 180 54 127 52 104 48 100 

1975 128 119 188 100 110 188 188 110 110 110 180 100 120 130 108 104 100 IOU 

1976 128 119 100 100 100 100 100 110 110 100 100 100 128 128 100 103 100 100 

1977 120 119 110 180 180 100 110 110 100 110 188 100 120 127 100 104 100 100 

1978 138 119 118 110 100 118 110 100 138 110 100 100 112 130 108 104 103 110 

1979 120 119 110 110 110 138 100 188 110 100 110 100 120 126 100 103 108 100 

1980 10 70 00 79 74 74 70 70 80 79 10 10 75 81 19 80 73 13 

1981 8 0 0 0 0 0 0 0 0 0 0 0 0 1 0 I 0 0 

1982 2 30 6 23 4 21 4 21 6 23 4 21 3 43 7 26 6 21 

1983 0 0 2 I 3 2 3 2 2 1 2 1 0 2 4 6 0 0 

1964 0 26 0 22 0 31 0 31 0 18 0 32 0 36 0 34 0 15 

1985 138 119 138 100 100 100 100 188 100 100 110 100 109 125 100 104 100 100 

1986 56 119 65 93 60 91 60 84 66 93 51 85 61 130 65 91 50 85 

1987 53 119 36 100 35 138 31 138 36 188 32 100 55 126 33 104 29 108 

1988 09 119 69 79 64 74 61 77 65 75 63 14 92 129 68 65 70 63 

1989 81 119 31 88 30 86 32 81 32 89 31 66 88 125 32 09 32 88 

1990 120 119 110 110 100 118 138 138 110 110 110 100 128 128 100 104 108 IOU 

1991 120 119 100 138 100 100 III) 110 110 100 110 100 128 131 100 104 100 100 

1992 06 119 67 100 81 138 61 100 84 138 19 100 06 138 83 104 76 100 

1993 113 119 93 180 84 138 83 138 88 188 62 100 113 129 65 104 19 100 

1994 118 119 100 100 11€ 100 118 10] 100 100 110 lOU 118 121 100 103 100 100 

1995 00 79 91 91 84 84 81 80 89 88 81 80 60 89 (0 93 85 85 

1996 52 119 41 99 31 95 36 95 39 98 36 93 55 134 40 103 38 99 

1997 101 119 71 110 67 110 68 100 69 188 64 100 108 125 74 103 74 180 

Near 614% 81.3% 57.8% 69.6% 56.6% 68.9% 56.3% 68.8% 56.9% 68,1% 55.7% 60,3% 68.8% 91.0% 57.6% 13.1% 56.1% 08.3% 

SMdev45% 40% 39% 36% 39% 36% 39% 36% 39% 36% 39% 36% 45% 42% 39% 38% 39% 36% 
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em Appendix 4: Results of LRMC's E98 and E116 (previous) flow rules analysis 

C 71 Base Case E 98 Rules E 116 Rules 
average January average January allocation 69.6 % average January allocation 68.3% 

allocation 88.3 % 

Mean (8) SD ($) Mean ($) SD (8) Impact (8) Impact % Mean ($) SD (8) Impact (8) Impact % 
Zone 1 Farm 

Gross Margin 86,890 13,355 83,946 15,257 -2,944 -3.4 83,589 15,480 -3,301 -3.8 
Net Farm Income 32,445 13,355 29,501 15,257 -2,944 -9.1 29,143 15,480 -3,301 -10.2 
Zone 2 Farm 

Gross Margin 158,070 15,092 152,786 14,731 -5,284 -3.3 152,302 14,772 -5,768 -3.6 
Net Farm Income 58,917 15,092 53,633 14,731 -5,284 -9.0 53,149 14,772 -5,768 -9.8 
Zone 3 Small Farm 

Gross Margin 109,854 8,127 106,895 7,155 -2,959 -2.7 106,580 7,232 -3,274 -3.0 
Net Farm Income 49,601 8,127 46,642 7,155 -2,959 -6.0 46,327 7,232 -3,274 -6.6 
Zone 3 Large Farm 

Gross Margin 228,794 10,242 225,915 10,580 -2,879 -1.3 225,901 10,772 -2,893 -1.3 
Net Farm Income 88,165 10,242 85,286 10,580 -2,879 -3.3 85,272 10,772 -2,893 -3.3 
Zone 4 Farm 

Gross Margin 429,397 27,751 421,298 30,824 -8,098 -1.9 421,036 31,407 -8,361 -1.9 
Net Farm Income 224,451 27,751 216,353 30,824 -8,098 -3.6 216,090 31,407 -8,361 -3.7 
Zone 5 Farm 

Gross Margin 147,009 25,319 140,568 29,766 -6,440 -4.4 139,734 29,865 -7,274 -4.9 
Net Farm Income 26,812 25,319 20,372 29,766 -6,440 -24.0 19,538 29,865 -7,274 -27.1 
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