The Administration of Norfolk Island
Calculation of Stocking Rates on Public Lands
GHD Report
18 February 2016

Executive summary
This report has been prepared by GHD Pty Ltd for the Norfolk Island Administration with the
main purpose of developing a proposal to determine a suitable cattle stocking rate for public
lands on Norfolk Island.
Cattle grazing on public lands, including roads and reserves, is a long term tradition on the
Island and thus has cultural significance for the cattle owners and inhabitants in general. The
activity also has tourism appeal as well as providing a “mowing service” on the common lands
that reduces the maintenance costs that would otherwise be required.
The area of public land available for grazing is finite and as such there is a limit on the number
of cattle that can sustainably graze without causing land degradation. Grazing limits are set
each year as pasturage rights, with each pasturage right being for a cow plus a calf of that cow
up to 6 months, and eligible persons are allowed up to a maximum of 10 pasturage rights. The
current total of pasturage rights is 240 and has been as high as 285 in 2009.
The method for determining total pasturage rights is subjective, although a number of criteria
are considered in the determination, including:
•

the total area of common grazing land

•

the sustainable carrying capacity of the common grazing land, considering in particular:
o

the number of head depastured during the previous 36 months

o

seasonal conditions

o

herd condition

o

state of the pasture

o

impact of stock on erosion and water quality.

There is no documentation on past determinations, and as such any decision lacks
transparency and is open to challenge as a result.
Public lands have a number of competing uses and objectives and these must also be
considered when determining pasturage rights, thereby balancing each objective to achieve
agreed outcomes. The major competing interests to cattle grazing on public land are the
heritage considerations of the Kingston and Arthur’s Vale Heritage Area (KAVHA) and the
natural resource management of the Islands reserves, including the avoidance of land
degradation and soil erosion. Coexistence of the competing uses can occur, but requires active,
adaptive management based on consultation between the relevant parties.
There is evidence that current management of grazing on public land is not sustainable, in
particular the Public Reserves Plans of Management Implementation Review (February 2011)
which stated for the Ball Bay Reserve that “subsequent invasion of previously fenced areas by
cattle has damaged rehabilitation plantings and prevented further plantings and also that
clearing woody weeds on the steep hillside to the south will result in slope degradation unless
stock are excluded.” Soil erosion on sections of reserves was also evident during site
inspections for this consultancy.
The causes of the degradation are complex and likely to be a combination of overall stocking
rate, grazing management (the ability to control grazing to allow cattle exclusion at vulnerable
times) and other management including weed control. Rehabilitation requires a dynamic
approach of balancing each of these variables through an adaptive management and
monitoring regime that is expected to take several years to achieve desirable outcomes.
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This consultancy is able to report only on the average annual stocking rate that will contribute to
natural resource management on the understanding that an adaptive management approach
will then need to be implemented for fine tuning. In determining a suitable stocking rate, a
number of variables were considered and values adopted for each variable based on
information available. The variables used and the values adopted were:
•

Effective area of common grazing land

183.5 hectares

•

Carrying capacity of the land

15 Dry Sheep Equivalents (DSE) per hectare

•

DSE rating of a cow and calf unit

13.1 DSEs

Proposed stocking rate: 211 cows with calves up to 6 months.
This calculation is sensitive to all of the assumptions adopted for the calculation. As a result, the
estimated stocking rate could increase or decrease if further investigations or measurements
reveal more accurate values. However, the formula for calculating stocking rate will not change,
and a revised stocking rate can readily be calculated using updated values. The degree of
confidence (High, Medium or Low) of each of the above variables is “high” except for the
carrying capacity of the land where the degree of confidence is “medium”.
In addition, the calculation provides an average stocking rate across the whole of the public
grazing land area. There are some locations where carrying capacity could be higher (e.g. on
the Kingston Reserve) but would be lower on steeper land with less fertile soil. There could also
be a reduction in the area of land available for grazing if options for fencing off areas on the
Kingston Reserve are implemented. Also, the average stocking rate is calculated for an average
season (i.e. average rainfall and minimal armyworm infestation). It will be important to
continually monitor pasture growth and the impacts of grazing to reduce the risks of overgrazing
and consequent land degradation. It is recommended that this stocking rate calculation be
reviewed in three years to assess if the assumptions need to be amended and the rate changed
accordingly.
If the proposed stocking rate of 211 is adopted (compared to the current 240), two processes
should be considered to minimise disruption to the cattle industry:
1.

Announce the reduction in pasturage rights to cattle owners as soon as a formal decision
is made; and

2.

Consider adopting a transition period whereby the rights are reduced over a two year
period. An acceptable transition could be a reduction of 10 rights to 230 commencing on
1 April 2016, and then a further reduction of 19 rights to 211 commencing on 1 April
2017.

The report also discusses aspects of the future management of grazing on public land,
including:
•

Self-management of grazing pressure by the Norfolk Island Cattle Association (NICA)

•

Ongoing monitoring of performance

•

Special consideration of the KAVHA site

•

Processes for the prioritisation of scarce resources and funding management actions.

In addition, the report briefly considers the legislation and policies that impact on pasturage
rights and management of public land, and provides recommendations on changes to improve
transparency, equity and accountability. In summary, these changes are to:
•

Update the instruments to reflect changes to the upcoming Norfolk Island administration,
including references to the relevant consent authorities

•

Ensure that each of the instruments associated with the determination and allocation of
pasturage rights are consistent, and that the rights and responsibilities of the parties are
clear and supported by the legislation with appropriate sanctions for transgression. This
includes recognition of the primacy of the Environmental Protection and Biodiversity
Conservation Act (Cth), especially for the KAVHA site

•

Ensure that policies are evidence-based, and where evidence is lacking, institute research
and monitoring programs to supply appropriate data.

The primary purpose of this report is to establish a stocking rate commencing from 1 April 2016.
Due to the relatively short time available and lack of objective data to support the findings, a
second stage analysis should be considered. This would be based on the outcomes of the
monitoring and evaluation process recommended in this report as well as information from other
stakeholders. This will then form the basis of the review of the recommended stocking rate
within three years as recommended earlier.
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1.

Introduction
Joe Lane of GHD Pty Ltd was contracted by The Administration of Norfolk Island (the
Administration) to provide the following services (Terms of Reference):
•

Developing a proposal to determine suitable cattle stocking rate for public lands on Norfolk
Island

•

It is expected this will involve meeting with relevant stakeholders, debrief with a
representative group and provide an exit interview with the Administrator prior to finalising a
Draft Report

•

Following review by Executive Director a final report will be issued. It is expected the
recommendation will be based on valid and verifiable science.

Joe Lane’s CV is provided in Appendix E.

1.1

Methodology

The methodology used to complete the services included the following:
•

Travel to Norfolk Island from 25 to 29 January 2016 to complete site inspections and
conduct meetings with a range of stakeholders. The itinerary and schedule of meetings is
included in Appendix A. Selected photos of various sites are included in Appendix C

•

Desk top review of a range of documents and plans of management for reserves

•

Analysis of available public lands grazing area (hectares) using data supplied by the
Administration (see Appendix B)

•

Calculation of a suitable stocking rate based on an analysis of data, information obtained
from meetings with stakeholders and interpretation of the information by the consultant.

For some of the meetings, summary notes were provided by the consultant to attendees thus
providing an opportunity to correct any misunderstanding.

1.2

Purpose of this report

The purpose of this report is to provide details of the processes used to recommend a suitable
stocking rate, and includes a brief description of the Norfolk Island cattle industry and its historic
and current role in grazing on public lands. The final report incorporates feedback on the initial
draft report that was submitted on 4 February 2016 by a number of stakeholders.

1.3

Scope and limitations

This report has been prepared by GHD for The Administration of Norfolk Island and may only be
used and relied on by The Administration of Norfolk Island for the purpose agreed between
GHD and the The Administration of Norfolk Island as set out in the Terms of Reference above.
GHD otherwise disclaims responsibility to any person other than The Administration of Norfolk
Island arising in connection with this report. GHD also excludes implied warranties and
conditions, to the extent legally permissible.
The services undertaken by GHD in connection with preparing this report were limited to those
specifically detailed in the report and are subject to the scope limitations set out in the report.
The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report. GHD has no
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responsibility or obligation to update this report to account for events or changes occurring
subsequent to the date that the report was prepared.
The opinions, conclusions and any recommendations in this report are based on assumptions
made by GHD described in this report. GHD disclaims liability arising from any of the
assumptions being incorrect.
It should be noted that the determination of a sustainable cattle stocking rate is complex and
subject to a range of variables, many of which are outside of the control of the Administration
and cattle owners, for example yearly and seasonal rainfall as well as pest invasions that impact
on pasture availability. In addition, public lands on Norfolk Island are managed for a range of
purposes and at times these purposes may conflict. Determining a suitable balance between
competing uses and co-existence of cattle grazing will be an ongoing challenge.
This report concentrates mainly on determining a sustainable stocking rate to be applied from 1
April 2016 based on the assumptions adopted, including for the area of public land available for
grazing. While guidance for the ongoing management of the pasturage rights is provided, more
detailed management arrangements, including monitoring and evaluation of performance
outcomes, will need to be implemented.

1.4

Acknowledgements

The information obtained during the visit to Norfolk Island would not have been possible without
the inputs from all stakeholders who provided detailed responses to questions and, in many
instances, evidence in support of the claims being made. In addition, staff of the Administration
provided assistance with the provision of records and data on land use which has been
essential to completing the analysis. In addition, the hospitality provided by all was very
welcome.
To all concerned I would like to acknowledge the assistance provided.

2.

Norfolk Island
Norfolk Island is a comparatively small South Pacific Island, some thirty five square kilometres
in area, and home to approximately 1,900 people. It incorporates the smaller, uninhabited
islands of Phillip Island and Nepean Island. Many of today’s residents are descendants of the
first Pitcairn inhabitants, with the native language ‘Norf’k’ still existing today. Norfolk Island’s
unique history, including Polynesians, English convicts and Pitcairners, along with its beautiful
scenery, make Norfolk Island a distinctive destination for more than 40,000 visitors annually
(Parsons Brinckerhoff 2009, Norfolk Island Natural Resource Management Plan).
This report considers aspects of Norfolk Island that impact on cattle grazing on public land from
a technical perspective, but this perspective is also influenced by the cultural and heritage
aspects that also have an influence on cattle grazing. The Kingston and Arthur’s Vale Historic
Area (KAVHA) Heritage Management Plan (GML Heritage 2015) provides a comprehensive
report of the history of Norfolk Island which includes some references to the role of cattle
grazing. For example, the report states that “from the beginning, the Pitcairn customs of sharing
were evident (with) the designation of common grazing lands at the KAVHA site and elsewhere
on the island indicating the communities’ continued sharing of resources as an important
cultural tradition. The free-roaming chickens and cattle appear to be an expression of this
custom” (p. 42). In 2010, the KAVHA site was added to the World Heritage List as one of 11
places that comprise the Australian Convict Sites World Heritage Property.
At the same time, the Norfolk Island Public Reserves: Plans of Management Part A (2003)
states that Norfolk Island’s public reserves are small and thus particularly susceptible to
disturbance from processes that could directly or indirectly threaten the continued viability of
native flora and fauna. Some processes, such as erosion resulting from land clearing and
grazing, may be internal to the reserve, however many are closely related to the management
practices on surrounding land, such as invasion by woody weeds or predators such as cats and
rats (p. 19).
The determination of a suitable stocking rate on public land needs to consider the competing
requirements of a wide range of factors that are implicit in the above three reports and the
impacts that poorly managed grazing will have on soils, water quality and heritage.
Following are brief summaries of the natural environment taken largely from the Public
Reserves Plans of Management Part A (2003) document.

2.1

Location and land area

Norfolk Island is a remote offshore Territory of Australia in the South Pacific Ocean, located
between Australia, New Zealand and New Caledonia, approximately 1,676 kilometres north east
of Sydney at 29º02’S, 167º57’E (see Figure 1). The Territory is comprised of Norfolk, Phillip and
2
Nepean Islands, with an overall area of 36km . This report will focus only on Norfolk Island. The
latitude is similar to that of Evans Head in northern NSW on the Australian mainland.
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Figure 1: Location of Norfolk Island

Source: http://www.discovernorfolkisland.com/maps/norfolk-island-australia-map.html

The total land area of approximately 3,529 hectares is comprised of the following land title
categories (N.I. Plans of Management: Part A, p.2), with the location and land area of the
reserves and crown land shown in Figure 2 :
Freehold

1,700 Ha

Crown Leasehold

1,006 Ha

Public Reserve

224.4 Ha (excluding Nepean Island)

National Park and Botanic Garden

465.5 Ha (excluding Phillip Island)

Public Roads, vacant Crown lands

133 Ha

Grazing on public lands is restricted to certain reserves, public roads and small areas of other
land titles. Further analysis of the available public grazing land area is provided in section 3.2.

Figure 2 Norfolk Island Reserves and Crown Land

Source: The Administration of Norfolk Island

2.2

Topography, geology and soils

Norfolk’s steep but relatively stable hillsides reflect an equilibrium between rainfall, surface and
subsurface soil porosity and structure, and natural vegetative cover. The Island’s soils are
relatively fertile, but highly erodible aggregated clay loams or ferrosols. Slopes steeper than 32°
are highly susceptible to slumping and soil creep once deep-rooted vegetation has been
removed. Without roots binding the soil and extracting water through transpiration, saturated
surface soils are more likely to slip downslope and be susceptible to sheet and gully erosion.
Terracettes are common on steep hillsides that are grazed by cattle.
Clearing native vegetation on steeper slopes together with grazing increases the risk of
landslides and slumping, when larger blocks of saturated soil become unstable and move
rapidly downslope

2.3

Climate

The climate in Norfolk Island is classified as maritime subtropical, due to the steady mild
temperatures throughout the year that are moderated by the surrounding ocean. There is little
variability between daytime and night time temperatures or throughout the year, with the
average summer temperature ranging from 19-25 ºC and average winter temperature ranging
between 13 - 19 ºC as shown in Figure 3.
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Figure 3 Mean monthly minimum and maximum temperatures, Norfolk Island
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Source: Bureau of Meteorology Norfolk Island Aero Station Number 200288

The mean annual rainfall is approximately 1,324 mm and is generally higher in the winter
months (see Figure 4). There is considerable variability of both annual and monthly rainfall, with
the occurrence of high summer rainfall associated with cyclonic storms and prolonged periods
of low rainfall coinciding with El-Niño events. Figure 4 demonstrates the variability in rainfall with
the total for the year being 30% less than average and with the January total being more than
twice the long term monthly average for that month. The highest monthly rainfall recorded (473
mm) was in December 1989, while the lowest (2.8 mm) was in February 1926.
Figure 4 Average monthly rainfall and 2015 rainfall, Norfolk Island
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The effectiveness of rainfall in promoting pasture growth is also influenced by the monthly
evaporation rates shown in Figure 5. In general, higher evaporation will limit the effectiveness of

summer rain, however open pan evaporation does not take into effect the interactions between
vegetative cover, soil type and water infiltration so that the data in Figure 5 is likely to
overestimate the impact of evaporation on pasture growth. Measurement of the
evapotranspiration rate for pastures is preferred but this data is not available for Norfolk Island.
Figure 5 Comparison of mean monthly rainfall and pan evaporation
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Climate change: It is expected that Norfolk Island will experience a rise in air and sea
temperatures, as well as variations to the traditional annual rainfall patterns, with an increase in
the frequency and intensity of extreme weather events such as tropical storms and droughts. It
is expected that there will be an increase in storm intensity and frequency particularly over the
summer months; already the number of category 4 and 5 storms in the southwest pacific has
doubled between the periods 1975-1989 to 1990-2004 (Source: Director of National Parks 2011. Norfolk
Island National Park and Botanic Garden Climate Change Strategy 2011-2016. Department of Sustainability,
Environment, Water, Population and Communities, Canberra, Australia).

The impacts of climate change will need to be considered in the future management of cattle on
public lands. This will include monitoring of seasonal conditions and implementing appropriate
adaptive management in response.

2.4

Pasture growth

A search of the literature did not uncover information on the quantity of pasture growth on
Norfolk Island (i.e. kilograms of dry matter per hectare) from which cattle stocking rates could be
established. Pasture growth will vary throughout the year in response to the seasonal climatic
conditions described above as well as other factors including pasture species, soil type,
topography, grazing history and pests.
Observation and comments from stakeholders revealed that the major pasture species is kikuyu
in association with others species including Rhodes grass, paspalum and clovers. Pasture
growth is suppressed in winter as a result of lower temperatures, with growth rates higher in
summer depending on rainfall.
Armyworms are a major pest of kikuyu pastures and an infestation was evidenced during the
consultancy (see photo 10 in Appendix C). Some landholders use chemicals for control and, in
the past, electronic moth attractant and killing lamps were said to have been successful,
although research evidence in support of this anecdotal evidence was not provided. The
unknown impact of the use of pesticides on beneficial species is a concern for residents. A
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reference on the control of armyworms is available at the following website
(https://www.daf.qld.gov.au/plants/field-crops-and-pastures/broadacre-field-crops/integratedpest-management/a-z-insect-pest-list/armyworm-overview/lawn-armyworm).
Because of the lack of data on pasture growth and consequent calculation of cattle stocking
rates, use of data from similar agroecological sites on the mainland has been used (see section
4.2.2). The major reference is “Beef stocking rates and farm size – Hunter Region” first
published by the NSW Department of Primary Industries in 2006 (accessed from
http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0014/70610/Beef-stocking-rates-and-farmsize---Hunter-region.pdf). This region includes the area around Kempsey with an average
annual rainfall of 1,216 mm and latitude of 31.0833° S. A copy of the publication is included in
Appendix D.
While references from other agroecological zones could also be utilised, the use of the NSW
DPI publication is considered to be the best fit for the purpose of the consultancy in establishing
an average stocking rate. Other references may also indicate higher stocking rates in similar
zones, but the higher stocking rates are generally associated with more intensive operations
that include supplementary feeding to fill seasonal feed gaps as well as the application of
fertilisers to boost soil nutrients, and these practices do not occur on Norfolk Island public land.

3.

Cattle on Norfolk Island
There is little documented detailed information on the contemporary cattle industry on Norfolk
Island. Many reports, including those cited earlier in section 2, refer to the history of cattle
grazing but do not describe the husbandry and management components of the industry and
nor do they quantify outputs.
Following is a brief description of the industry based on information received from stakeholders
during this consultancy. The description is mainly of the management of privately owned cattle
on public lands and is based on the “rights of pasturage” under the Pasturage and Enclosure
Act 1949 and various accompanying policy documents prepared by The Administration. The
current (until 31 March 2016) stocking rate is 240 “tagged” cows and a calf of that cow up to the
age of 6 months.
While other legislation such as the Environmental Protection and Biodiversity Conservation
(EPBC) Act (Cth) will also influence the management of cattle, its influence is not fully explored
because the scope of this report is predominantly to determine a stocking rate given the range
of assumptions adopted in later sections.

3.1

Cattle management

The information presented in section 3.1 is largely taken from discussions with NICA and
observations by the consultant. There are limited references available to independently verify
the information, although the Norfolk Island Quarantine Survey 2012-2014 (Australian
Government Department of Agriculture, 2014) provides some commentary on livestock
diseases.
3.1.1

General management of cattle

The 240 tagged cows and calves collectively graze as five main mobs with the locations
generally matching the corresponding public reserves (the percentage in each mob was not
ascertained but would be an important component for future management) :
•

Kingston (largest mob)

•

Headstone (smallest)

•

Anson Bay

•

Cascade

•

Steele’s Point

Application for pasturage rights each year are made by 31 December for rights commencing 1
April the following year. Officers of the Administration advise the executive member of the total
number of pasturage rights (tags) and the process of allocating rights to applicants is included in
the Pasturage Rights Policy.
Musters of all tagged cows and calves occurs in April and September each year at which time
calves greater than 6 months old are removed or tagged. Bulls are introduced to the herds at
each muster to allow mating on common land enclosures although this policy has been
restricted in recent years. An alternative is for cows to be returned to private lands for mating
and later returned to the commons. Pregnancy testing is practised by some owners to assist
with cow management.
Bulls include island bred and imported breeds. Owners share the use of bulls without payment
of a service fee. In the past, there were two government owned bulls that were trailered to
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different sections of the island on a rotational basis for mating with cows. Artificial insemination
(AI) has sometimes been used but is comparatively expensive and has lower conception rates.
At the April muster, cows are tagged with a colour-coded, sequentially numbered tag and
ownership is recorded in a register. The tag has a reflector on the reverse side to enable easier
detection at night for vehicle drivers. The opposite ear may also contain a separate private
management tag at the discretion of the owner. Calves are generally ear-marked (registered ear
mark) around birth as further proof of ownership which also allows recognition of ownership
without the need to consult the register. Tag losses are small and are estimated to be about 10
per year, with losses considered to have increased slightly in recent years as a result of
reflective backing on the reverse side compared to the previous smaller button backing.
The current fee for pasturage is $125/cow/year and this includes the cost of internal and
external parasite treatment.
While each owner may have a different business model, the aim is generally for each beef cow
to produce and rear a calf over a 12 month period. Some milking cows also occur and are used
for the supply of milk.
It is estimated there are 1,200 – 1,500 total cattle (including calves) on the island with
approximately 70% of all cattle owners having pasturage rights.
There may be some supplementary feeding of cattle on reserves for example with sweet potato
vines, corn or mown kikuyu. Supplements of woody material are not permitted on reserves but
may be used on private land (e.g. African olive trimmings). There are also issues around the
transport of Argentine Ant populations on the island. Currently no green waste can be taken to
waste disposal, to prevent the spread of this highly invasive and ecologically damaging pest.
Unrestricted use of the reserves for the dumping of green waste, even for cattle feed would go
against the need to ensure maximum vigilance against potential spread of the Argentine Ant.
Advice on this issue should be sought from the CSIRO expert currently advising The
Administration.
On public land, livestock drinking water supply is mainly from permanent creeks and dams,
although a few bores equipped with submersible pumps supply water to troughs. There are also
some additional water troughs located on public land with water supply from adjoining private
land. The potential contamination of water as a result of direct access by cattle needs
consideration ( see URS, 2013).
Cattle owners with pasturage rights require access to non-public land available (freehold, leased
or agisted) so that weaners (after 6 months) can be moved from the reserves to be fattened, or
removal during adverse conditions (e.g. drought or armyworm infestation. Also, cows are often
walked or transported to non-public land for mating.
3.1.2

Animal health and welfare

At each muster (April and September) cattle are treated with a backline (Cydectin) for the
control of internal and external parasites, and also a copper injection once a year to treat a
marginal copper deficiency. The backline has a nil days withholding period which is beneficial as
different stock owners are not required to monitor permissible dates for slaughter or milk supply.
While the pasturage fee includes the cost of parasite treatment, the local veterinarian pays for
the copper injection.
Animal health and welfare issues on public lands used to be the responsibility of the
Administration’s Livestock Inspector but this position has been abolished. Now
issues/complaints are shared by the Administration’s Conservator and two contracted entities,
the Island’s Police and the local veterinarian.

There are few animal health or welfare issues, especially given the drench regime at mustering.
Issues include cattle straying onto private properties and cattle injuries caused by fencing
mishaps and car accidents. Occasionally assistance is required due to calving difficulties.
Tuberculosis and Brucellosis have been eradicated. Bovine viral diarrhoea virus (BVDV) is
thought to have been eradicated, although there was a recent reactor to a blood test that is
thought to be a false positive as there have been no abortion storms in recent years. There is
some evidence of Infectious Bovine Rhinotracheitis (IBR). Clostridial diseases are not an issue
in cattle but are prevalent in the small population of sheep on the island (note that sheep do not
graze on public lands).
Kikuyu poisoning of cattle as a result of fungal growth on the kikuyu can be a seasonal problem,
particularly with pasture regrowth following an armyworm outbreak.
Animal welfare issues associated with low body condition of cattle are rare and may occur
during drought periods (only two cases have been recorded in the last 10 years). Both cases
occurred on private land and were resolved via the imposition of orders on the owner to follow a
feeding plan.
3.1.3

Cattle slaughter

Suitable slaughter cattle (weight, age, finish) are generally available throughout the year – i.e.
there is no seasonal pattern to supply.
Slaughter animals are generally identified via negotiation between buyers and sellers based on
demand and supply. Demand for Island bred cattle is usually high (for retail sale and restaurant
trade) with demand generally outstripping supply. Shortfall in demand is filled by imported beef
from the mainland, but this is expensive compared to local due to import costs.
Both steers and heifers not required for breeding replacements are slaughtered for meat
consumption at over-the-hook (OTH) weights ranging from 150-240 kg. Weights are a factor of
many functions, including breed, age, season and demand by buyers. Age is generally in the 915 month range with younger age weaners more available in good seasons.
Older animals (cows not suitable for breeding due to age, temperament, non-productive) are
sometimes slaughtered for lower quality meat products (e.g. sausages and mince).
Meat quality is considered to be high because of young age, pasture feeding and minimal stress
of the slaughter process. Breed may have some role and there is a long history of
crossbreeding to target suitable traits, including appropriate meat colour, fat cover and marbling.
Following slaughter, cattle are dressed in one of the four registered slaughter houses. Hygiene
inspection and recording of numbers slaughtered is the responsibility of the Administration via
the Slaughter Inspector.

3.2

Grazing on public lands

Members of the Norfolk Island Cattle Association (NICA) consider that the grazing on public
lands has worked efficiently and is sustainable, although there are challenges that need to be
managed, including climatic variability, armyworm infestations and a decline in the availability of
non-public land as more residences have been constructed and sections of reserves have been
excluded from grazing. In future, this claim will need to be supported through monitoring.
NICA acknowledges that it is in cattle owners’ interests to ensure the viability and sustainability
of the industry, and this includes protection and enhancement of reserves and roadsides to
avoid degradation and soil erosion. Cattle roaming on public land are thought to be a valued
tourist attraction (unverified), but at the same time overgrazing leading to land degradation,
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including weed invasion and soil erosion, needs to be avoided to ensure protection of natural
resources thereby also ensuring retention of the island’s appeal to tourists.
NICA considers that reports of soil erosion being a direct result of overgrazing are not
completely accurate with other causes being road construction/maintenance and close planting
of Norfolk Island pines in groves. Excluding stock from reserves without follow-up weed control
management has led to woody weed invasion and decline in environmental outcomes (see for
example photo 7 in Appendix C).
With respect to weed invasion, the Norfolk Island Public Reserves: Plans of Management Part A
document states that “many of these weed species, particularly the invasive woody weeds such
as African Olive, Porpieh or Red Guava, Hawaiian Holly and Hakea often grow in dense,
virtually impenetrable stands, excluding other plants. These stands provide a source of seed,
which are then widely dispersed by both native and introduced birds, rats and cattle making
their control difficult and expensive. Much of the land invaded by woody weeds is too steep for
agriculture and is difficult to manage” (p. 19). Managed grazing may assist weed control.
NICA recognises that there may need to be rotational grazing of areas to allow pasture recovery
and that controlled grazing could be a solution to natural resource management rather than
being seen as a problem. The consultant accompanied NICA on an inspection of land where
past exclusion of grazing to remediate degradation but without follow-up weed control has
resulted in poor outcomes. NICA understands that monitoring and adaptive management is
required for remediation and stated that it is willing to work with authorities to achieve desired
outcomes. Photos 1 and 7 in Appendix C are examples of weed incursions following exclusion
of cattle grazing. The costs of infrastructure required to enable rotational grazing (fencing,
water) will need to be considered, including costs sharing by cattle owners and The
Administration.
NICA is also of the view that “pallet planting” of trees (individual seedlings protected from
grazing by tree guards constructed of disused wooden pallets) has been successful for
remediation. This allows the co-existence of grazing and remediation and is a preferred
approach to the planting of tree groves where weed control is more difficult, particularly when
resources are scarce.
The Norfolk Island Public Reserves: Plans of Management Part A document states that “it is
conservatively estimated that the Norfolk Island Parks and Forestry Service, Parks Australia and
the community together expend in the order of $450,000 each year on weed control” (p.19).
Although not itemised, NICA considers that cattle grazing contributes to weed control and
estimates that cattle grazing benefits are $500,000 per year due to avoided grass slashing and
other avoided land management costs, including weed control. In addition, the cattle industry
has flow-on benefits to the Island’s economy through the goods and services associated with
the industry, including input costs of fencing materials and cattle grids as well as services
associated with the beef trade.
3.2.1

Negative impacts from grazing

Despite the above, many reports implicate cattle grazing as a threatening process that can
impact on natural resource management as well as heritage management, particularly in the
KAVHA precinct.
Each of the reserves on Norfolk Island has a Plan of Management (PoM) that was approved by
the Norfolk Island Legislative Assembly in 2003 that describes the condition of the land and
includes details on erosion and other areas, including riparian, that require rehabilitation.
For example, the PoM for Ball Bay Reserve states that about two-thirds of the reserve is
moderately to heavily infested with woody weeds and that cattle have been excluded from two-

thirds of the reserve, significantly increasing the prospects for natural regeneration of native
forest species. With respect to stock management, the PoM states the following:
•

A majority of land owners along the south-western and southern boundaries of the reserve
have complained about stock wandering from the reserve into their properties

•

Fencing of these boundaries is difficult and expensive due to the steep terrain

•

The slopes of the reserve to the west of March Road are heavily infested with woody weeds
and provide little grazing

•

This part of the reserve is not suitable for grazing and it would be difficult to establish and
maintain pasture on these slopes

•

This part of the reserve will remain in a severely degraded state while it remains open to
cattle

•

Establish a new watering point in the top section.

NICA disputes some of the above findings and considers that the wholesale exclusion of cattle
is not the solution, with its preference being to adopt a more pro-active approach of mechanical
and chemical weed control, pasture planting and controlled grazing.
In February 2011, a Public Reserves Plans of Management Implementation Review was
completed for each of the 2003 PoMs. For the Ball Bay Reserve, the review noted that a key
action included for a fence to be erected and cattlestop installed. It stated that subsequent
invasion of previously fenced areas by cattle has damaged rehabilitation plantings and
prevented further plantings and also that clearing woody weeds on the steep hillside to the
south will result in slope degradation unless stock are excluded. Examples of land that has
signs of soil erosion and would be sensitive to uncontrolled grazing, refer to photos 4, 5 and 6 in
Appendix C.
It is unknown if the experience at Ball Bay is similar in other reserves, however other reports
contain similar recommendations involving the partial or complete exclusion of stock from
sensitive areas including:
•

Norfolk Island Natural Resource Management Plan, Parsons Brinckerhoff 2009

•

Norfolk Island Region Threatened Species Recovery Plan, Director of National Parks 2010

•

Norfolk Island Water Quality Study, URS 2013

•

KAVHA Heritage Management Plan, GML Heritage 2015.

This does not infer that complete exclusion of cattle from all reserves is the solution to the
control of land degradation, but that the damaging impact of uncontrolled grazing needs to be
recognised and managed accordingly. However, the Administration (2014) developed a draft
Water Quality and Sewerage Infrastructure Management Strategy in response to the URS
(2013) report. This strategy presented four options for cattle management at Kingston, all of
which included the exclusion of stock from various locations such as by fencing off waterways
and areas subject to inundation.
3.2.2

KAVHA – a special case

The Kingston and Arthur’s Vale Heritage Area (KAVHA) deserves special consideration
because of its World Heritage Listing and that fact that it is seen as a place of outstanding
herniate value to the people of Norfolk Island, the Australian community, and internationally.
The Heritage Management Plan (GML Heritage 2015) states that parts of the Kingston Common
are used for cattle grazing; a traditional activity which contributes to the local economy, but one
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which creates environmental and water quality impacts and damages sensitive heritage fabric
(p.82).
The HMP recognises that heritage protection extends beyond protecting significant buildings
and sites to the protection of cultural values. As part of the conservation and management
policies, the HMP states at sections 8.1.7, 8.1.8 and 8.2.1:
•

Cattle represent significant aspects of Pitcairner history and will be retained within the
KAVHA site; but there numbers will be managed and their access to the site may be limited
to protect other natural and cultural values, including archaeology, and to facilitate free and
comfortable visitor access to the area

•

Management of cattle will be informed by best-practice approaches

•

Measures will be implemented, where possible, to stabilise eroded slopes and roadsides
through the introduction of appropriate…grazing regimes

•

The KAVHA site’s cultural landscape will be recognised and managed as a landscape that
includes primary production, such as grazing and agricultural activities.

To ensure these recommendations are implemented, discussion on the special arrangements
for management at the KAVHA site are provided in section 5.4. The type of public land for
grazing in the KAVHA vicinity is shown in photos 2 and 12 in Appendix C.

4.

Stocking rates
Calculation of stocking rate is a function of four components:
•

Total public land area available for grazing

•

Effective grazing area

•

Area of land required per livestock unit (cow and calf up to 6 months)

•

Total stocking rate (number of cows on the public land).

Each of these elements is calculated in the following sections.

4.1

Total and effective grazing area

The total area of Norfolk Island is approximately 3,529 hectares in the following proportions:
Freehold

1,700 Ha

Crown Leasehold

1,006 Ha

Public Reserve

224.4 Ha (excluding Nepean Island)

National Park and Botanic Garden

465.5 Ha (excluding Phillip Island)

Public Roads, vacant Crown lands

133 Ha

The majority of public land available for grazing includes Public Reserves, Public Roads, vacant
Crown Land and a limited area of Crown Leasehold. A small area of Forestry Area in the
National Park (0.8 Ha) is currently available for limited grazing, but there is unlikely to be any
further grazing within the national Park once the current Licence Agreement expires in March
2017 (Craig Doolan, Manager of NI National Park, personal communication 28 January 2016).
The area of public land available for grazing, apart from public roads, was calculated by the
Administration using mapping technology of the relevant land parcels overlaying aerial imagery
of the locations. The images of each location and land areas are shown in Appendix B. The
information was collated by the consultant and an effective grazing area in hectares was
calculated by adjusting the total area by a multiplier that reflects the actual grazing area
available. The multiplier adopted for each location is based on an assessment by the consultant
based on a review of the aerial imagery and knowledge of the locations gained from the site
inspections. The calculation shows an effective grazing area of 92 hectares as summarised in
Table 1. This area includes 27 hectares of vacant Crown land with the majority of this at
Kingfisher, Kingston and Middlegate.
The area of Public Roads needs to be added to the above. The Public Roads and vacant Crown
land total is 133 hectares, however, 27 hectares of vacant crown land has been included in the
Table 1 calculation. Therefore, an estimate of the total area of public land available for grazing
is 198 hectares (i.e. 92 + 133 – 27 = 198.5) less a further adjustment for roads not available for
grazing estimated to be 15 hectares. The estimate of the net area of public land available for
grazing is therefore 183.5 hectares.
Further analysis to confirm the effective public land area for grazing should be completed to
improve the accuracy of the above estimate.
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Table 1 Total and effective grazing area on public land, excl roads
Location

Two Chimneys Reserve
Portion 110c, Admin
freehold
Portion 183, Admin
freehold
Anson Bay Reserve
Ball Bay Reserve &
Portion 48e
Quarantine & Cascade
Reserves
Cemetery Reserve
Portion 109a Gun Club
Crown leasehold
Headstone Reserve
Kingfisher vacant Crown
land
Kingston Common
Reserve and vacant
Crown land
Middleridge Reserve,
Middlegate & Portion 44a
OTC block
Selwyn Reserve
Stock Reserve
Total area

Total area (Ha)

Extent of
grazing

Area
multiplier

0.5064

Most

90%

Effective
grazing area
(Ha)
0.45576

0.8172

Most

90%

0.73548

1.977

All

100%

1.977

0.40475

Most

90%

0.364275

30.1219

Some

30%

9.03657

27.1823

Most

80%

21.74584

0.3271

Most

90%

0.29439

6.0907

Most

90%

5.48163

4.68

Most

90%

4.212

11.756

Most

90%

10.5804

31.4056

Most

80%

25.12448

9.051

Most

80%

7.2408

1.673
6.025
0.6464
133

Most
Some
Most

90%
50%
80%

1.5057
3.0125
0.51712
92

Source: Total area provided by the Administration; area multiplier and effective area calculation by the consultant based
on a subjective assessment of land capability from aerial images.

4.2

Area of land required per livestock unit

The area of land required per livestock unit (cow and calf up to 6 months) has been derived
from two sources:
•

Discussion with a limited number (three) livestock owners on Norfolk Island

•

Review of the literature on the mainland.

The stocking rates were calculated by converting the different livestock types to Dry Sheep
Equivalents (DSEs) and then expressing this as a ratio of the hectares required for production
over a 12 month period (DSEs/Ha). See the NSW DPI 2006 publication for details on DSE
ratings of different livestock.
In addition, the history of stocking rates on public lands on Norfolk Island will also be examined.
4.2.1

Estimates of Norfolk Island DSE/Ha (private land)

Three landholders with livestock grazing on private land provided information on the type and
number of livestock grazing on their land and the total land area used for grazing. In order to
protect the privacy and confidentiality of the landholders, a summary only of the information is
provided in Table 2. The average stocking rate is 14.13 DSEs per hectare. While it is
recognised that this is a small sample size, the calculation is considered to be valid, especially
given the lack of other verifiable information.

Table 2 Norfolk Island stocking rate estimation - private land
Landholder

Total livestock
(DSEs)

Land area (Ha)

DSEs/Ha

1

175

14.16

7.4

2

45

2.02

22.3

3

150

10

15

Totals

370

26.18

14.13

Source: Calculations by consultant from discussions with NI livestock owners

4.2.2

Estimates of mainland stocking rates

The NSW DPI (2006) publication on stocking rates in the Hunter Region of NSW includes a
wide ranging discussion on the elements that determine stocking rates, including climate, soils,
and pasture types. Table 3 of the publication includes estimated carrying capacities for different
pasture types in the region. For improved pasture with high fertility (perennial grasses, clover
and regular fertiliser) the carrying capacity range is 10 – 20 DSE/Ha, and this is considered to
be the likely range on the public lands on Norfolk Island.
The above carrying capacities are for regularly fertilised pastures, fertilising of pasture does not
generally occur on Norfolk Island due to the high cost of importing fertiliser. Anecdotal evidence
is that pastures respond to fertiliser application but applications are not cost effective. However,
the volcanic soils are naturally fertile and as such are productive without the addition of fertiliser.
The range of livestock carrying capacities are also likely to occur in different locations on the
public land on Norfolk Island. The higher capacity (20 DSE/Ha) is more likely to be achieved on
flatter, deeper soil areas such as on the Kingston Common Reserve. The lower capacity (10
DSE/Ha, and perhaps lower than this) would be more likely in locations with steep slopes,
skeletal soils and low pasture ground cover such as some areas on Cascade Reserve.
4.2.3

Norfolk Island stocking rates on public land

The information in this section has been obtained from a report prepared by the Administration’s
Registrar of Brands and Marks (The Administration, 2015).
The number of pasturage rights (cow with a calf up to 6 months) on public land is shown in
Table 3. The maximum number of 285 was in 2009 and the minimum of 240 is the current
allocation for 2015, although lower allocations also occurred from 1995 to 1999.
Table 3 History of pasturage rights Norfolk Island
Year
No. of
rights

‘93

‘94

‘95

‘96

‘97

‘98

‘99

‘00

‘01

‘02

‘03

‘04

253

250

243

242

243

248

246

251

264

272

252

259

Year
No. of
rights

‘05

‘06

‘07

‘08

‘09

‘10

‘11

‘12

‘13

‘14

‘15

275

274

253

276

285

282

282

277

277

261

240

Source: The Administration (2015)

The Pasturage and Enclosure Act 1949 states in Clause 6 (1) that “the Minister may grant to
any person a right of pasturage for such number of horses or head of cattle as he determines”
but the Act does not include the basis for determining the number of rights.
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However, the Pasturage Rights Policy (revised as at December 2011) (see Appendix E) states
that Officers of the Administration will advise the executive member on the total number of
pasturage rights to be allocated, taking account of:
•

the total area of common grazing land; and

•

the sustainable carrying capacity of the common grazing land, considering in particular:
o

the number of head depastured during the previous 36 months

o

seasonal conditions

o

herd condition

o

state of the pasture

o

impact of stock on erosion and water quality.

The process of calculating the yearly sustainable carrying capacity based on criteria has not
been documented and it appears that the number of rights has been determined using
subjective judgement.
“Seasonal conditions”, at least in the form of rainfall, do not appear to have had a significant
impact on the determination of the number of pasturage rights granted. In fact, the number of
pasturage rights generally increased from the early 1990’s, while rainfall was more often than
not below average: only 7 of the 21 years 1993 – 2002 recorded average or above average
rainfall (see Figure 6).
Figure 6 Pasturage rights versus rainfall

Number of Pasturage Rights Granted Each Year vs Rainfall
290

2500.0

280

260

1500.0

250
1000.0

240
230

Rainfall
Pasturage Rights
Granted
Linear (Rainfall)
Linear (Pasturage
Rights Granted)

500.0
220
0.0

210

19
9
19 3
94
19
9
19 5
9
19 6
97
19
9
19 8
9
20 9
0
20 0
0
20 1
0
20 2
0
20 3
0
20 4
0
20 5
06
20
0
20 7
0
20 8
0
20 9
1
20 0
1
20 1
1
20 2
1
20 3
1
20 4
15

Annual Rainfall (mm)

270

No. of Pasturage Rights

2000.0

Year

Source: The Administration (2015)

The total area of common grazing land available in each year was not documented although it is
assumed that the area has been relatively constant over time. Note that the analysis completed
in section 4.1 of this report estimates a public land grazing area of 183.5 hectares.

4.2.4

DSE rating of a cow and calf to 6 months

Analysis of the information in sections 4.2.1 and 4.2.2 indicates that a reasonable stocking rate
to adopt for the public land is 15 DSEs per hectare.
The DSE requirement of a cow and calf up to 6 months can be assessed using standard ratios
of DSE equivalents for different classes of animals as described in NSW DPI 2006. Table 4
provides a calculation of a cow and calf unit based on assumptions of the number of months
that the cows are in a particular physiological condition (i.e. pregnancy, lactation etc.). This
shows that a breeding cow and calf up to 6 months is equivalent to 13.1 DSEs over a 12 month
period, including an allowance that for some cows there will be a delay in conception after
calving.
Table 4 DSE rating of a cow and calf unit
Livestock Description
Cattle - Dry stock 450 kg
450 kg cow last 3rd of pregnancy
450 kg cow early lactation
450 kg cow last 3rd mid lactation
450 kg cow last 3rd late lactation

DSE rating
6
7.3
13.2
12.4
11.3

Months
5
1
2
2
2

3.8

3

Calf of above grazing pasture (3-6 mths)
Total annual DSEs for cow and calf to 6
months

DSEs
1.5
1.8
2.2
2.1
1.9
9.5
3.8
13.1

Source: NSW DPI (2006) for DSE rating (Appendix D); other calculations by consultant.

4.2.5

Suitable stocking rate on public land

Application of the combination of the area of land available, the carrying capacity of the land
(DSEs/Ha) and the DSE rating of a cow and calf unit enables a stocking rate to be established.
This calculation is shown below:
A. Area of land

183.5 Ha

B. Carrying capacity of land

15 DSEs/Ha

C. DSEs available

2,753 (A X B)

D. DSE rating of cow and calf

13.1 DSEs

E. Stocking rate (average)

211 cows (C ÷ D)

The calculation indicates that a sustainable average stocking rate is 211 pasturage rights. It
should be noted that this calculation is sensitive to all of the assumptions adopted for the
calculation. As a result, the estimated stocking rate could increase or decrease if further
investigations or measurements reveal more accurate values. However, the formula for
calculating stocking rate will not change, and a revised stocking rate can readily be calculated
using updated values. The degree of confidence (High, Medium or Low) of each of the major
components of the above equation is considered to be as follows:
Area of available public grazing land

Medium - High

Carrying capacity per hectare

Medium

DSE rating of a cow and calf

High

In addition, the calculation provides an average carrying capacity across the whole of the public
grazing land area. There are some locations where carrying capacity could be higher (e.g. on
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the Kingston Reserve) while the carrying capacity would be lower on steeper land with less
fertile soil.
Also, the carrying capacity is calculated for an average season (i.e. average rainfall and minimal
armyworm infestation) whereas in reality seasonal conditions and cattle production responses
will vary over time. For example, during the site visit, the Condition Score of cattle grazing on
public lands was excellent, and this was a result of the good rainfall received in December 2015
and January 2016. Prior to that time the Condition Score was low in response to poor pasture
growth as a result of lower than average rainfall for much of 2015 (see Figure 4). It will be
important to continually monitor pasture growth and the impacts of grazing to reduce the risks of
overgrazing and consequent land degradation.
It is recommended that this stocking rate calculation be reviewed in three years to assess if the
assumptions need to be amended and the rate changed accordingly. In recognition of the
uncertainty of the major components of the above calculation, a sensitivity analysis was
completed with outputs shown in Table 5. This shows the variation in cow numbers with
changes in land area (-/+ 10%), the DSE rating of a cow and calf unit (-/+ 10%) and the carrying
capacity of the public land (13.5 and 17.5 DSEs/ha) compared to the base case. The stocking
rate varies from 182 to 246 cows depending on the variable selected.
Table 5 Sensitivity analysis of cow numbers
Variable

-10%

Base case

+10%

Land area (hectares)

190

211

246

DSEs per cow and calf (inverse)

182

211

234

Variable

13.5

Base case

17.5

Carrying capacity (DSEs/ha)

190

211

246

The process of monitoring and evaluating the impacts of grazing and making modifications to
stocking rate in response to seasonal conditions is beyond the scope of this report, but such a
plan needs to be implemented. The plan should be based on a number of measurable, objective
criteria such as percentage ground cover, pasture mass (kg dry matter per hectare) and
proportion of weeds present.

5.

Management considerations
If the Administration sets the future pasturage rights at 211 cows and calves up to 6 months,
this should be on the basis of a number of resulting impacts that will need to be managed.
These impacts are briefly discussed below, however ongoing consultation between NICA and
the Administration will be essential to ensure that any unforeseen consequences can be quickly
identified and resolutions adopted to the satisfaction of both parties. The Australian Government
and other stakeholder groups (e.g. land care, flora and fauna groups and the tourism sector)
could also be included.

5.1

Transition period

A reduction in pasturage rights from 240 to 211 commencing on 1 April 2016 will require owners
to reduce cattle numbers in a short period of time and without sufficient opportunity to plan the
relocation or disposal of surplus cattle. This would potentially place cattle owners at a severe
disadvantage if alternative private grazing land or orderly marketing opportunities for slaughter
cattle are not available.
To minimise any disruption, two important decisions could be made:
1. Announce the reduction in pasturage rights to cattle owners as soon as a formal decision is
made; and
2. Consider adopting a transition period whereby the rights are reduced over a two year
period.
For “2”, an acceptable transition could be a reduction of 10 rights to 230 commencing on 1 April
2016, and then a further reduction of 19 rights to 211 commencing on 1 April 2017.

5.2

Self-management of grazing pressure by NICA

Members of NICA have a vested interest in ensuring that degradation of grazing lands does not
occur or that rehabilitation of currently degraded lands occurs as productive pastures mean a
more productive and profitable cattle enterprise. NICA members are likely to be monitoring
pastures and cattle condition on a regular basis and can identify when conditions are
deteriorating and alternative grazing options are required.
For these purposes, some form of rotational grazing system could be adopted whereby selected
areas are prevented from grazing to allow surplus pasture to accumulate and be available at
some later, pre-determined stage.
At the same time, the Administration needs to be assured that the self-management practices
are producing the required outcomes on public land. For this to occur, some type of monitoring
will be required with agreed criteria on which grazing decisions can be based. Without such
limits, the result is likely to be akin to outcomes expressed in the treatise titled “The Tragedy of
the Commons”. An apt excerpt from this publication is as follows:
Each man is locked into a system that compels him to increase his herd without limit--in a
world that is limited. Ruin is the destination toward which all men rush, each pursuing his
own best interest in a society that believes in the freedom of the commons. Freedom in a
commons brings ruin to all (Hardin, 1968).
At the same time it should be acknowledged that public land, including Reserves, are also used
for purposes other than grazing and the rights of the users need to be respected. For example,
photo 11 shows an area in Selwyn Reserve where there is a permit for the cutting of pasture for
non-grazing uses.
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5.3

Monitoring of performance

Members of NICA expressed the view that many of the past attempts to rehabilitate degraded
land had been unsuccessful because of the use of the blunt instrument of total exclusion of
grazing from the selected locations which they consider has promoted woody weed growth
without improvements in the natural resource conditions (see for example photos 1 and 7 in
Appendix C). NICA members are of the view that controlled grazing will result in improved
outcomes, with cattle assisting to control woody weeds, and that costs of rehabilitation will be
reduced. This is especially important at a time when staff resources required for the mechanical
and/or chemical treatments required are limited.
While the above approach is good in theory, measurements of progress will need to be made to
ensure outcomes are being achieved. For example, monitoring of improvement in sites such as
those shown in photos 4, 5 and 6 in Appendix C will be required.
Precedents for the inclusion of controlled grazing in the rehabilitation of degraded sites exists on
the mainland. See for example the publication “Saving Soil: A landholder’s guide to preventing
and repairing soil erosion” (Alt et al 2009) and “Stock and waterways: a manager’s guide”
(Staton and O’Sullivan, 2006).
The scope of this report does not allow an appropriate monitoring program to be constructed but
such programs could be included in future plans of management for the Reserves and adapted
for other land areas. As discussed earlier, the monitoring plans should be based on a number of
measurable, objective criteria such as percentage ground cover, pasture mass (kg dry matter
per hectare) and proportion of weeds present.

5.4

KAVHA site

Management in the KAVHA area will need special consideration, although co-existence of
grazing and heritage protection should be pursued, and such an approach is supported within
the Heritage Management Plan (GML Heritage, 2015).
The KAVHA area has a range of competing uses, including ceremonial use for certain
occasions and as an office area for the Island’s administration. As such, in order to reduce
incompatibility of grazing with other uses, consideration could be given to the following:
•

Restriction of grazing for short periods to enable ceremonial activities to proceed without
disruption from grazing animals

•

Relocation of the cattle pound and cattle yards within the Kingston area at a distance from
the administration buildings to minimise the impact of noise that occurs during cattle
musters.

Both of these considerations would have minimal impact on cattle production, although the
funding of construction costs for relocating the pound and yards would need to be determined.
Should any proposal for relocation of yards be made, the work would need to be under the
oversight of heritage specialists to ensure no impact occurs.
Other competing uses for the KAVHA area include peak tourism activity periods, sporting
events, biodiversity conservation, water quality and public health. Managing these uses within
the KAVHA area will need consideration, including the protection of heritage and archaeological
structures and waterways and whether such protection will remove currently available public
land for grazing. This was discussed previously in section 3.2.2.
In addition, the cattle management options presented in the draft Water Quality and Sewerage
Infrastructure Management Strategy (The Administration, 2014) will need to be considered.

5.5

Prioritising resources

Each of the various plans of management for the reserves include a section titled “Management
Strategies and Actions” that refer to the processes required for habitat rehabilitation, pest
species management and livestock management. In addition, there is a section titled “Research
and Monitoring” that refers to the establishment of photopoints for monitoring progress and the
trialling of alternative techniques to assess outcomes.
Given the large scope of activities required and the declining resources available, it will be
necessary to prioritise activities to ensure efficiency of effort. In such circumstances, it may be
more efficient to concentrate resources on selected areas to achieve measurable outcomes.
The alternative of spreading resources thinly over multiple sites may be less efficient.
Consultation between the Administration, NICA and other stakeholders including the Australian
Government in setting priorities and measuring progress will be important, with each having
defined responsibilities and accountabilities for performance.
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6.

Legislation and policies
This section considers the major legislation and policies that directly impact on the calculation of
stocking rates. Other important legislation that is important with respect to managing public land
but which is not analysed in this report includes: in relation to Kingston and other Crown Land
with Commonwealth values (i.e. Longridge) the EPBC Act which governs the management of
impact and activities on those lands. Where local legislation and the EPBC Act are inconsistent,
the EPBC Act prevails. Other instruments such as the NI Heritage Act, NI Plan, NI Public
Reserves Act and NI Crown Lands Act will also influence future management of public land.

6.1

Stocking rate legislation

The legislation and policies that direct the determination and allocation of pasturage rights are
dated and convoluted. The outcome of this means there is uncertainty in the rules that apply
and this has the potential of reducing the transparency of access rights and responsibilities with
respect to cattle grazing on public land. Following is a brief comment on selected documents to
be considered during the current review of the Island’s legislation. The Acts and Regulations are
available for reference on the following website - https://www.comlaw.gov.au. The policies are
attached in Appendix E.
Pasturage and Enclosure Act 1949 (consolidated as at January 2013)
In general, the Act provides for the following:
•

conditions upon which a right of pasturage for horses and cattle may be granted by the
Minister

•

the application process by the owner, including that the application needs to be made
during the last 14 days of December in any year for a right commencing on the next
succeeding 1 April and not extending beyond 31 March

•

the issue of assigning separate identifying numbers each head of livestock with
corresponding tags to be fitted to each head

•

the rights of the Minister to prohibit particular animals being depastured, including bulls

•

Provisions on the sufficient enclosure of stock, including sheep, and actions against straying
stock

•

Penalties in contravention of the Act

•

Provision for the Administrator to make Regulations not inconsistent with the Act, in
particular for:
o

prescribing the charges for rights of pasturage;

o

regulating the mustering of stock depastured under this Act;

o

providing for the keeping of books required in connection with the administration of
this Act;

o

prescribing the method to be adopted in attaching tags bearing identifying numbers
to depastured animals;

o

prescribing the fee to be paid upon the issue of a tag bearing an identifying number;
and

o

prescribing penalties not exceeding 1 penalty unit for any contravention of the
regulations.

Issues for consideration when redrafting the Act include:
a. Consistency in determining the consent authority, i.e. the Minister or the Administrator
b. Clarification of the livestock to which the Act applies, i.e. cattle, horse, sheep or others
c.

Reference to other Acts and associated Regulations such as the Brands and Marks Act
1949, Fencing Act 1913 and Public Reserves Act 1997.

d. Nominating a date for determining the allocation of pasturage rights as soon as possible
after applications have been received to allow the orderly marketing and disposal of cattle in
advance of 1 April of each year
e. Provide in the definitions that a pasturage right is for a cow and the calf of a tagged cow up
to a maximum of 6 months.
Pasturage and Enclosure Regulations (consolidated as at August 2013)
The Regulations are very brief and contain directions on: the charges for rights of pasturage;
mode of attaching tags; power to muster stock by an Inspector defined as the inspector of
Brands and Marks appointed under the Brands and Marks Act 1949; and offences not
exceeding 1 penalty point.
Issues for consideration when redrafting the Regulations include:
a. Consistency in determining the consent authority
b. Review of the cap on penalty units for offences
c.

Consideration of including more comprehensive provisions that cover the intentions of the
Act, including the need to consider stocking rates and avoidance of impacts on public land
such as erosion and damage to heritage sites.

Pasturage Rights Policy (Revised at December 2011)
This policy sets out eligibility of applicants for pasturage rights, limits the rights to 10 for each
eligible person, enables lending transfer of rights following permission from the Stock Inspector,
the method for determining the total annual number of pasturage rights (as discussed in section
4.2.3 above), and the process for allocating rights between existing and new applicants.
With respect to the final point, the allocation policy has comprehensive rules for allocating spare
pasturage rights but is silent on the process if the application numbers exceed the total number
of rights available which is the case in 2016. The policy will need to be amended to take this into
account and will need to ensure there is equity in the allocation of rights to the use of public
land.
The eligibility provisions may need to be redrafted to be consistent with changes under the
Norfolk Island Legislation Amendment Act 2015 and establishment of an elected Norfolk Island
Regional Council from 1 July 2016.
Depasturing Stock on Public Lands: Rights and Responsibilities (April 2015)
This document contains a number of points that clarify the rights and responsibilities of
pasturage rights holders, including that permission to depasture may be withdrawn if the
livestock owner does not meet his/her responsibilities as set out in the document. While the
document refers to the Pasturage and Enclosure Act 1949, the legal status of the various rights
and responsibilities is uncertain.
For example, there is a statement that a calf of a “tagged” cow must be evidenced by
notification to the Registrar of Brands and Marks within 7 days of birth. Section 14 (c) of the
Brands and Marks Act 1949 states that a calf must be branded before it attains the age of 6
months.
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The consultant considers that the information included in the Rights and Responsibilities
document is valid and needs to be given appropriate legal status to ensure that grazing on
public land is being conducted as intended by the legislation and regulation. This includes the
registering and branding or ear marking of calves within 7 days of birth to ensure compliance
with the Pasturage and Enclosure Act 1949 definition of a cow and a calf of a tagged cow up to
6 months of age.
Applications for Rights of Pasture (Application Form)
The application form is for applicants applying for the rights of pasturage for the year
commencing 1 April. The application form includes a requirement for applicants to provide the
areas of land they control (freehold and leasehold) and the total number of cattle owned
(including those for which a pasturage right is sought).
It is uncertain whether the information on the area of land controlled or cattle ownership can be
verified by supporting evidence or within any register held by the Administration. In the interest
of equity of access to grazing on public land it may be appropriate to cross check the
information provide on the application form.
Brands and Marks Act 1949 (consolidated as at 28 February 2013) and Brands and Marks
Regulations (consolidated as at 28 February 2013)
These instruments provide for the registration of specific brands and marks applying to livestock
to determine ownership. Section 14 requires the compulsory branding of cattle, including of
calves before the age of 6 months. The Register of Brands and marks is kept by the Registrar of
Brands and Marks, and upon application an “owner’s brand” is allocated. Schedule 2 in the
Regulations is a list of the name, shape and size of sheep ear-marks.
The legislation and regulations refers only to branding of cattle and does not include the
possibility that ear-marks or tags could be an acceptable form of identification. Alternative
means of identification of cattle, other than brands, could be appropriate, in particular for calves
of tagged cows grazing on public land. Provision for the compulsory registration and earmarking of calves within 7 days of birth should also be considered.
It should be noted that on the mainland, the National Livestock Identification System (NLIS)
requires the use of electronic Radio Frequency Identification Devices (RFID) for cattle, including
a requirement to register cattle on a database and inform the database of cattle movements.
Investigation of the use of the system on Norfolk Island may be worth consideration, although
the small herd size may mean its introduction will not be cost effective.
Fencing Act 1913 (consolidated as at 28 January 2014)
This Act requires proponents to register a fence and registration details will be retained by the
Registrar of Lands. The Act places the onus on landholders of registering and maintaining
fences to a prescribed standard to restrict trespass by quiet cattle.
The Act does not appear to apply to subdivision or exclusion fences on public land, but
extension to public land could be considered if this was seen to be beneficial in the
management of cattle on reserves, including the erection of temporary fencing necessary for
rehabilitating degraded land.
Public Reserves Act 1997 (consolidated as at 16 August 2013)
The objects of this Act are to protect and conserve public reserves so as to:
a. promote the conservation of the natural environment and landscape beauty of Norfolk Island;
b. promote the conservation of the heritage of Norfolk Island; and
c. preserve the way of life and the quality of life of the people of Norfolk Island.

The Act includes provision for the establishment of a plan of management for each reserve and
established the role of Conservator or Acting Conservator to manage the reserves in
accordance with the plans of management. The Act also provides for the approval of permits for
controlled activities.
The consultant considers that the Public Reserves Act 1997 should be referenced in the acts,
regulations and policies relating to pasturage rights on public lands to ensure that the competing
land uses are recognised but that co-existence can occur based on agreed outcomes.

6.2

Summary of legislation and policies consideration

The relevant acts and associated regulations and policies need to be reviewed with the
following in mind:
•

Update the instruments to reflect changes to the upcoming Norfolk Island administration,
including references to the relevant consent authorities

•

Ensure that each of the instruments associated with the determination and allocation of
pasturage rights are consistent, and that the rights and responsibilities of the parties are
clear and supported by the legislation with appropriate sanctions for transgression. This
includes recognition of the primacy of the Environmental Protection and Biodiversity
Conservation Act (Cth), especially for the KAVHA site

•

Ensure that policies are evidence-based, and where evidence is lacking, institute research
and monitoring programs to supply appropriate data.
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Appendix A Itinerary
Date

Time

Item

Monday 25 January 2016

12.25pm

Arrive N.I. Met by Dean Fitzpatrick and/or
Executive Director Peter Gesling

2.00pm

Meeting with Administrator (Gary Hardgrave)
and Executive Director

8.30am to
12.30pm

Meetings - Tourist Bureau Office:
9.00am Butchers – Joel Reeves, Greg Oliver,
Daniel Williams, Aaron Graham
10.00am Cattle Association – PJ Wilson &
Cattle Association Committee
11.00am Vet – Candice Snell & Slaughter
Inspector Darren Christian

1.30pm

Site Visits with Cattle Association

8.00am

Matt Alexander
Manager)

9.00am

Police - Catherine Tye

10.30am

Ron Nobbs – N.I. cattle owner and past Chief
Minister

11.30

Advisory Council

2.30pm

Meet with Allen Bataille (Registrar) & Geoff
Atkinson (Deputy Crown Council) re legislation

4.00pm

Meet with David Evans, N.I. cattle owner and
member of KAVHA Advisory Committee

9.00am

Robyn Menghetti – 100 acre Farm

Tuesday 26 January 2016
(Australia Day)

Wednesday 27 January 2016

Thursday 28 January 2016

(Commonwealth

Heritage

Site inspection of premises and Reserves with
Dean Fitzpatrick, acting Conservator
Meet with Craig Doolan, Manager N.I. National
Park and Botanic Garden re Forestry Zone

Friday 29 January 2016

2.00 pm

Meeting with David Magri, KAVHA Operations
Manager

9.00am

Phone call with Darren Nicolai on permit to cut
grass in reserve

10.00am

Wrap-up meeting with Cattle Association and
other invitees

11.00am

Exit interview with the Administrator

1.30pm

Depart N.I.

Appendix B Maps of grazing areas
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Maps of grazing areas
A. Two Chimneys Reserve

B. Portion 110c

C. Portion 183 (near airport)

D. Anson Bay Reserve

E. Ball Bay Reserve

F. Quarantine and Cascade Reserves

G. Cemetery Reserve

H. Portion 109a Gun Club

I.

Headstone Reserve

J. Kingfisher vacant Crown land

K. Kingston Common Reserve and additional Crown land

L. Middleridge Reserve and Middlegate Crown land

M. OTC Block

N. Selwyn Reserve

O. Stock Reserve
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Appendix C Photos
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Photo 1. Cascade Reserve. Grazed area in foreground, with fenced excluded area in
background

Photo 2. KAVHA Reserve

Photo 3. Cattle grazing on public land – Kingfisher vacant Crown land

Photo 4. Erosion on roadside land

Photo 5. Erosion on steep land Cascade Reserve

Photo 6. Sensitive land Cascade Reserve

Photo 7. Land excluded from grazing showing woody weed invasion

Photo 8. NICA members discussing National Park grazing

Photo 9. Cattle yards on public land Cascade Reserve

Photo 10. Initial stages of armyworm infestation on kikuyu

Photo 11. Selwyn Reserve – permitted uses other than grazing

Photo 12. Site of previous grazing trial on creek at KAVHA
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Introduction
This publication seeks to help aspiring farmers in the Hunter Region to identify:
• The important features of grazing properties and more profitable cattle enterprises,
• Sustainable carrying capacities, and
• Realistic sized properties for efficient, sustainable beef cattle enterprises, based on the
concept of a function cattle unit and capacity to cover operating costs.
It also provides a guide for retaining the capacity for efficient, sustainable cattle enterprises
when considering the subdivision of rural grazing lands.
Although focused on the Hunter Valley and Gloucester areas, the methodology and background
information would also apply to the wider Hunter Central Rivers CMA region and the Mid
North Coast.

Definitions
In this publication, you will find the following terms used:
DSE

Dry sheep equivalent (DSE) is a measure used to compare the feed requirements of different
animals. 1 DSE is the average amount of pasture feed consumed by a 50kg wether (an adult
but non-lactating sheep) on a monthly basis.
As cattle are much bigger than sheep and need more feed, they have a higher DSE rating.
DSE also depends on lifecycle, pregnancy stage and growth rate. For more information, see
Appendix 1 at the end of this publication.

DSE / ha

DSE per hectare expresses the average amount of feed available within a paddock (or
property) and is useful when calculating suitable stocking rates.

Stocking rate or
Carrying Capacity

The number of cattle carried in a paddock or on a property - usually expressed as the number
of cattle or breeding units per hectare.
A sustainable stocking rate is one which does not degrade the natural resources or
permanently reduce pasture productivity as a result of overgrazing, species loss and weed
growth.

Breeding Unit
(Cow & followers)

A breeding unit is a cow and her offspring; that is dependant calves plus weaned cattle
(followers) from the previous year, which are not yet ready for sale or use as breeders. The
average (monthly) DSE requirement for a breeding unit varies for different beef enterprises in
different regions because of the differing feed needs and periods over which calves are
retained. Hence it is important to know the type of breeding enterprise (or DSE / breeding unit)
when calculating carrying capacity, property size and future returns.

Functional Cattle
Unit

A breeding herd of 40 cows was upheld in the Archibald vs. Scone Council Land &
Environment Court [NSW LEC proceedings No. 10180, 1987] as a reasonable and typical unit
for efficient, sustainable beef cattle enterprises.

Weaner, Vealer,
Yearling, Bullock

Growth stages of calves. Weaners are recently weaned and typically 8 – 9 mths old. Vealers
are heavier calves of around the same age. Yearlings refer to calves around 13 – 15 mths old.
Bullocks are larger cattle over 2 years old.

Store Cattle

Cattle requiring further fattening (i.e. storing) before being suitable for slaughter

Hunter region

For the purpose of this guideline includes the local government areas of Upper Hunter,
Muswellbrook, Singleton, Cessnock, Maitland, Lake Macquarie, Newcastle, Port Stephens,
Dungog, Great Lakes and Gloucester.
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Beef cattle outlook
Beef cattle are an established and dominant agricultural industry in the Hunter region (and Mid
North Coast). The industry defines the rural character of the region, contributes significantly to
the economy and facilitates the ongoing management of rural resource lands.
The Australian Bureau of Statistics 2001 survey identified that within the Hunter Central
Rivers CMA region (central coast, Hunter region and Taree):
• Cleared pasture represents 64% of the available 1.7 million hectares of agricultural land.
• 2,800 rural holdings or 70% of all surveyed properties held beef cattle.
• the estimated value of beef cattle is 9% of the statewide value. The conservatively estimated
value of cattle slaughtered in 2001 was $127 million.
Across much of the Hunter region the typically shallow soil depths, erodable sub soils, low soil
phosphorous levels and naturally moderate to high acidity. Those soils are best suited for
permanent pastures and hence grazing enterprises.
Factors in favour of cattle grazing and the region’s beef industry (HEDC 2003) include the:
•
•
•
•
•

Suitability of the climate, pasture types and landscape.
Available service suppliers (eg, produce merchants, contractors).
Proximity to infrastructure (abattoirs, saleyards, transport etc) and a range of markets.
Potential for higher returns from group marketing activities.
Increasing adoption of Industry standards, such as Meat Standards Australia (MSA)
grading, which provide a tool for producers to identify and differentiate their products.
• Good international and domestic market prospects and the opportunity for professional beef
producers to increase productivity and become more competitive.
Most beef cattle holdings in the Hunter (and mid north coast) region, however, tend to be of
relatively modest size. Contributing factors are the extended period of rural subdivision, the
high cost of land and the popularity of cattle for owners of small, rural lifestyle lots. Smallscale beef enterprises (with less than 40 head of cattle) are disadvantaged by:
• The higher unit cost of buying relatively small quantities of items such as fertiliser,
drenches, farm equipment and yards.
• Increased costs per head for small scale pasture improvement, cattle management and
mustering operations.
• Limited ability to negotiate prices, or to access profitable cattle markets.
• Reduced eligibility for taxation offsets and primary producer assistance.
• Limited capacity to adapt to changing market requirements, or climates, or to cover the cost
of rising overheads.
• Higher levels of dependency on off-farm income and the associated lack of available time
and focus on pastures and cattle enterprise.
Stark contrast exists in the sustainability of Australian cattle enterprises linked to enterprise
scale and the level of management (ABARE 2002). Whereas the top 25% of cattle producers
generated an average 7.5% return on investment (excluding capital appreciation), the lowest
25% had significantly smaller scale enterprises on average and generated an average loss of
around $66,000/yr with a return of minus 7.5%. The bottom 25% of beef enterprises also had a
cattle death rate twice that of the top grouping of producers, indicating poorer, less sustainable
management practices.
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Sustainable beef cattle
With an established industry and so much of the Hunter (and mid north coast) region better
suited to grazing than other forms of agriculture, beef cattle will remain a dominant rural land
use. The challenge is to retain or enhance the potential for reasonably efficient beef enterprises
that are at least capable of covering direct operating costs and maintaining the resource base.
Options to improve the profitability and sustainability of cattle enterprises that are particularly
relevant where land prices are high include:
• Increased productivity from better management of pastures and herds.
• Increased returns per head by producing cattle for higher value markets, or by direct sale to
retailers.
• Increased operating efficiency and reduced unit costs through economies of scale (larger
herds), smarter purchasing and professional management.
• Running the enterprise over more than one holding and using the complementary features of
each property to reduce risks such as feed shortages and increase productivity.
• Leasing rather than buying farmland and equipment.
• Using increased land prices over time to realise returns on the capital invested in buying
land, rather than unrealistically relying on cattle sales, or reducing future productive options
through subdivision.
• Diversifying. Timber sales traditionally provided an important source of supplementary
income for cattle properties in the Hunter region. Other options include managing other
properties, contract farm work, eco tourism, value added farm enterprises and income from
work not related to farming.
The majority of NSW farming families have more than one income source to cover living
expenses and/or the cost of major property improvements. This is not regionally or industry
specific. It also reflects an established pattern for most urban Australian families. Research into
farm income sources additionally found that a high proportion of farmers selected for their
innovative farm practices were members of farm households with multiple income streams
(Gleeson, Turner, Douglas 2002).
Off-farm income is poorly correlated with the productivity of a holding or sustainable land use
and is consequently an invalid rationale for subdivision. It is similarly inappropriate to decide
future land-use options based on subjective consideration of the economic viability of an
individual lot and its’ capacity to cover highly variable living costs.
The most relevant base level indicator of whether the productive use of Hunter region grazing
lands can be sustained is whether it can support a functional cattle unit i.e. a breeding herd of
40 cows. A functional cattle unit was upheld in the Archibald vs. Scone Council Land &
Environment Court [NSW LEC proceedings No. 10180, 1987] as a reasonable and typical unit
for efficient, sustainable beef cattle enterprises. Key concepts are the ability to maintain the
natural resource base and at least cover direct operating costs of that enterprise.
The section Calculating carrying capacity and area sets out a six-step process for calculating
the area reasonably required to sustain beef cattle grazing. This process can also indicate the
sustainable carrying capacity of a particular lot or holding.
The starting point is an understanding of the site’s productive potential and the most suitable
(or likely) cattle enterprise.
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Climate
The Hunter (and Mid North Coast) is in the sub-tropical / temperate climatic zone and
temperatures are generally mild. The region can also experience considerable variation
including floods and droughts (NSW Agriculture 2002). Topography, elevation and proximity
to the ocean create climatic variation and contribute to soil and production differences. Hence,
an understanding of local climatic features is useful when assessing the potential of a property
for sustainable cattle grazing enterprises.

Rainfall
The average annual rainfall for most of the Hunter and Mid North Coast is between 500mm to
1100mm, with a summer/autumn maximum, but there is considerable variation. The western
extremities receive around 600mm, whilst the south and northeast regions with higher elevation
or closer to the coast receive over 1,000mm on average (see Figure 1 below).
Figure 1 – Average Annual Rainfall patterns

Average annual rainfall figures can be deceptive - what actually falls varies considerably from
year to year, and from month to month. This variability and unreliability can be just as
important as the total average rainfall for defining agricultural potential and management
needs. Inland, valley floor areas typically have higher climatic variability than coastal or
mountainous areas.
The average number of rain days per year also decreases from east to west up the Hunter
Valley, in a similar pattern to average rainfall. Coastal areas and the northern parts of the
Page 7

region, however, are more likely to experience summer thunderstorms with high intensity
rainfall. In such areas, lower stocking rates over summer can help retain effective groundcover
and avoid erosion, especially on steeper sites and higher risk soils.

Temperatures
Summer maximum temperatures are warm to hot (average 30° C) throughout most of the
Hunter region. Winter temperatures are cool to mild, with moderate frosting in some areas. In
the Upper Hunter, lower temperatures over the winter months and more extreme summer
temperatures can limit plant growth, resulting in lower average productivity than that for
similar soils nearer the coast.
A frost-free period of seven months is usual for most of the Valley with the first frosts
occurring in early May and continuing until late September. As height above sea-level
increases, frosts become more numerous and severe and the frost-free period decreases with a
resulting decrease in annual productivity.
The climate of the Lower Hunter generally supports higher volumes of pasture growth over a
longer period, but the increased leaching of nutrients due to rainfall and the increased moisture
content of the available feed can reduce the actual feed value of each kg of pasture, unless soil
fertility levels are also high.
Rainfall also affects the leaching of free lime bases, so that soils in higher rainfall areas tend to
be more acid. All coastal soils are naturally somewhat acid, but high levels of soil acidity can
limit nutrient availability and increase the risk of aluminium toxicity, thus restricting plant
growth rates (NSW Agriculture 1995).

Soils
The huge diversity in soil types and productivity across the Hunter region results in diverse
productive capacity and stocking rates. Soils are also a key determinant of cattle enterprise
options and the area required for a sustainable grazing enterprise.
The more favourable soils for grazing enterprises have a soil depth of at least 60cm, a balanced
composition of clay, silt and sand, at least 2% organic matter, and a pH (CaCl2) of between 4.5
and 7.5. There should also be no significant deficiencies of phosphorus, sulfur, nitrogen,
potassium, zinc or molybdenum.
Many soils in the Hunter region fall into this category, but many soils also have natural or
induced deficiencies that require correction before pastures can support sustainable grazing
enterprises.
The mineral composition of underlying parent rock types (as indicated in Table 1) and the
influence of climatic conditions during soil formation over many millions of years largely
determines local soil types.
Soils in the valley range from fertile alluvium and deep, fertile basaltic clay loams, through
many intermediate soils, to shallow, light textured, stony and impoverished sandy granites. The
transition from one soil type to another can also be gradual or very dramatic, sometimes within
short distances.
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Table 1. Characteristics of soils based on rock type
Rock Type

Characteristic

Basalt

High natural fertility and productive potential
Can be rocky and not suited to cultivation
Sulfur deficient

Granite

Low to moderate fertility and productive potential
Erosion prone
Low water holding capacity
Responds well to fertilisers

Slate/Shale

Low to moderate fertility and productive potential
Hard setting surface
Mostly acid and shallow

(Trap soils)
Sandstone

Low fertility, highly acidic
Low water holding capacity
Erosion prone
Generally low to moderate productive potential

Alluvial

Good natural fertility and productive potential
Usually good soil depth
Often quite small areas
Some flood / stream bank erosion risks

The following is a basic guide to the broad soil types encountered in the region. Additional
information on soils and soil management is available from www.agric.nsw.gov.au/reader/soilhealth-fertility and www.naturalresources.nsw.gov.au/care/soil/index.html.

Heavy textured (basalt) soils
Black earths, red/brown and other heavy-textured soils common around Merriwa, Cassilis and
in elevated parts of the Upper Hunter developed from tertiary basalt and subsequent alluvium.
These are usually highly fertile in their natural state, but often respond initially to sulfur.
Including nitrogen-fixing legumes in the pasture mix can further increase productivity.
Zinc deficiency is relatively common in crops grown in these soils, especially if alkaline.
Molybdenum deficiency is also a possible problem. Red-brown earths around Scone and
Murrurundi formed from sedimentary rock; however, pockets of basaltic and alluvial soils also
occur. Similar red brown earths of basalt origin also occur in more elevated parts of the Lower
Hunter for instance around Gloucester or Dungog.

Medium to light textured soils (granite or sedimentary rock
origins)
These soils are developed from various shale, sandstone or granite parent rock types and are
more widespread in the mid to Lower Hunter and Gloucester areas.
Soils derived from granite and sandstone are usually naturally low in fertility and require
fertilising with phosphorus, sulfur, nitrogen, molybdenum and sometimes zinc and potassium
to sustain productive pastures and hence reasonable stocking rates. They are also typically quite
acidic, which can reduce pasture productivity unless carefully managed. In acid soils, the
availability of nutrients may be lower and aluminium toxicity may occur. Liming may be
justified in some situations. These soils often have shallow topsoils that expose pastures to
moisture stress.
Soils derived from shales, slates (traps), and some sandstones, are usually low to moderate in
fertility and require consistent fertilising to sustain productive pastures and support profitable
grazing enterprises. Such soils can have reasonable clay content (which can help retain
moisture), but are often very shallow, stony (or skeletal) and can be quite acidic.
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Alluvial soils
Alluvial soils adjoining rivers and creeks are usually highly fertile in their natural state and
ideal for both pastures and crops. They originate from various parent rock types further up the
catchment (including basalt, granite and sedimentary), but usually have considerable organic
material in their make-up and excellent depth of topsoil. Having alluvial soils within a grazing
property is of particular value as the production of fodder crops and improved pastures can
supplement the more seasonal / lower levels of pasture growth in the remainder of the property
and increase overall carrying capacity. Retaining the connectivity between flood prone alluvial
areas and adjoining flood free lands is also important.

Pastures
Native and naturalised pastures
Detailed descriptions of the region’s grassland as they appeared to the first settlers do not exist,
but tall summer growing perennial grasses probably dominated, similar to that found on the
northern slopes and tablelands (Lodge & Whalley 1989). The dominant species was probably
kangaroo grass (Themeda australis) with subsidiary grasses such as red grass (Bothriochloa
macra), wiregrass (Aristida ramosa), bluegrass (Dicanthium sericeum), wallaby grass
(Danthonia spp) and weeping grass (Microleanna stipoides).
Native and naturalised species still comprise about 70% of the grasslands in the Hunter region
areas. They are consequently a major determinant of potential grazing options and capacity,
particularly in steeper and less well developed areas.
Most native pastures are complex plant communities that contain a large number of species
with varying drought tolerance, feed values and persistence when grazed. Up to 100 different
plant species often occur in a single paddock. However, 5 to 20 common grasses usually
dominate and determine the overall productive potential.
The dominant species within native pastures, however, can change from season to season and
even from year to year depending on; rainfall, temperature, fertiliser application and grazing
management. Native and naturalised grasses also vary widely in their forage value,
acceptability to stock and ability to produce feed.
Native grasses with the highest grazing value are typically those that retain green leaf for most
of the year such as Wallaby grass (Danthonia spp) (also known as white-top) or weeping grass
(Microleanna stipoides). Other native grasses provide useful feed during their narrow growing
season. Summer growing perennial grasses such as kangaroo grass (Themeda australis)
produces reasonable spring and early summer feed...
Local native grasses of least grazing value include; wiregrass (Aristida ramosa), blady grass
(Imperata cylindrica) and barbwire grass (Cymbopogon refractus). These species are
composed mainly of coarse stems or leaves that are unpalatable and indigestible. Pastures
considered as ‘native’ often also include introduced species that also have low palatability or
feed value, such as carpet grass (Axonopus affinis), which is now widespread in the region.
Features of the main native and naturalised grasses are shown in Appendix 2. Table 3 shows
estimated carrying capacities for both native and introduced pastures. For further information
on Wallaby grass, also see www.agric.nsw.gov.au/reader/past-varieties/p2539.htm.
Most native pastures are drought resistant and do not require fertiliser to survive on poorer
soils. Species diversity within native pastures can also provide adaptability to climatic
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variability and grazing, hence they can be useful for erosion control and biodiversity. However,
native pastures in the Hunter region usually support low stocking rates and will rarely fatten
growing stock. The biggest limitation is their poor feed quality and lack of growth during the
winter. When reliant on native pastures, cattle commonly stop growing or even lose weight
during the cooler months.
Legumes, especially subterranean clover (Trifolium subterranean) or white clover (Trifolium
repens) are often sown into native pastures to increase winter pasture growth. Applying a sulfur
and phosphorus fertiliser (eg. single superphosphate) with the inoculated legume seed further
increases pasture production and quality. This allows more consistent growth and improves
cattle fertility and calving success. The diversity of native pastures can also be retained or
increased with appropriate management.
Stocking rates need adjusting to use the additional productivity effectively. A more profitable
type of beef enterprises may also become suitable. Further information on managing native
pastures is available from DPI publications. See also www.agric.nsw.gov.au/reader/pastvarieties/native-grasses.

Introduced pasture species
Introduced grasses in the Hunter region area include both cool season (temperate) and warm
season (tropical) species. At the same stage of development, cool season grasses are generally
more digestible (higher quality) than warm season grasses, produce higher animal growth rates
and suit relatively intensive / specialist grazing enterprises. Cool season grasses prefer
moderate temperatures and consistent soil moisture levels, and hence are only sustainable in
more elevated areas of the region or irrigated paddocks.
Summer growing grasses are generally better suited to the Lower Hunter and have a significant
role where cool season grasses cannot be grown reliably, or there is a need for warm season
ground cover. Grazing management is important with warm season grasses to control rank
growth, to maintain legume content and provide good livestock growth rates.

Pasture carrying capacity
Different grazing animals have different feed needs. Feed requirements also vary with different
growth phases. Hence a standard basis of comparison is required; traditionally this is a dry
sheep. A Dry Sheep Equivalent (DSE) is the amount of feed consumed in a month by a 50 kg
mature sheep that is not lactating or breeding (commonly known as a whether). Common DSE
ratings for different cattle growth phases are shown in Table 2 below. Appendix 1 contains a
more comprehensive list of DSE ratings.
Table 2 Typical DSE equivalents
Cattle Enterprises
3 to 6 month old calf, not yet weaned.

3.8 DSE

450 kg dry stock (non lactating, non pregnant cow)

6.0 DSE

Average for a 450 kg cow and weaner calf

13.5 DSE

350kg yearling maintaining weight

5.3 DSE

350 kg yearling gaining 1 kg/day

10.4 DSE

540 kg (EU) bullock gaining 1 kg/day

12.1 DSE
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Because of the variable DSE ratings for different growth phases, annual production cycles need
to be identified in order to calculate the average monthly DSE for different cattle enterprises.
Referring to pasture carrying capacities in terms of the equivalent number of dry sheep that can
be sustained on a hectare of pasture (DSE per hectare) allows ready comparison of available
feed for various enterprises. Typical carrying capacity for various pasture types across the
Hunter region is shown in Table 3 below.
Appendix 2 and Appendix 3 provide further information on common pasture varieties and
growth rates. Additional information on managing pastures for livestock production is available
from the DPI website (www.agric.nsw.gov.au/reader/past-management ). Several DPI
publications are also relevant, in particular Agnote DPI 139 and DPI 500 ‘Matching pasture
production to livestock enterprises’. Follow the links from www.agric.nsw.gov.au/reader/pubseries/pub-agnotes.htm and www.agric.nsw.gov.au/reader/pub-series/pub-agfacts.htm .

Table 3 - Estimated carrying capacities for pasture types in the Hunter region
Pasture Types

Range
(DSE/ha)

Average
DSE/ha

2-4

3

Top dressed pasture with some clover

7 – 10

8

Improved pasture;
paspalum, kikuyu & clover on good fertility soils + regular fertiliser

14 – 24

15

Native unimproved – low fertility
(eg. dominated by Parramatta grass, barbwire grass, wiregrass, red grass)

1.0 – 2.5

1.8

Native unimproved – moderate fertility (no seed or fertiliser added)

1.5 – 4.0

2.8

Native semi-improved - high fertility (clover + fertiliser added)

3.5 – 8.0

5.8

Improved pasture – moderate fertility
(perennial temperate grasses, clover + fertiliser)

5.0 – 12.0

8.5

Improved pasture – moderate fertility (tropical grasses, clover + fertiliser)

7.0 – 10.0

8.5

Improved pasture – high fertility (perennial grasses, clover + regular fertiliser)

10.0 – 20.0

15

Lucerne – moderate to high fertility (extensively grazed)

7.0 – 12.0

9.5

Lucerne – moderate to high fertility (rotationally grazed)

10.0 – 15.0

12.5

Coastal Areas & Lower Hunter
Unimproved pasture, carpet grass, blady grass

Upper Hunter / Gloucester

Soil P is the key
Whilst the dominant pasture types can indicate the typical productive potential of a site, the
level of phosphate (P) in the soil is the key determinant of pasture productivity across most of
the Hunter region. It also provides insight on the potential to increase productivity.
Identifying the soil phosphate (P) level is consequently a useful measure for identifying cattle
carrying capacity. Checking sulfur levels at the same time can help identify whether a sulfur
fortified fertiliser or single superphosphate fertiliser would be the most appropriate.
Soil phosphate originates from the parent rocks and is depleted or leached over time. Hence,
most soils within the Hunter region are typically phosphate deficient. However, basalt derived
soils in the Upper Hunter may be constrained by sulfur rather than phosphate.
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The traditional and most efficient way to increase the productivity of grazing lands (and hence
carrying capacity, production options and returns) is by adding superphosphate to increase soil
phosphate levels. In the Hunter region, constraints posed by other major nutrients such as
nitrogen can be reduced by including nitrogen-fixing legumes in the pasture mix, or by
selecting the type of fertiliser.
Since 1990 most of the region has only been fertilised spasmodically, partly due to drought
(1990-1991, 1994 and 2001-05) and low cattle prices. Short-term cash flows and taxation
provisions, rather than a planned approach to maintaining productivity and economic returns
also influenced phosphate applications for many landholders. Irregular phosphate applications
result in sub-optimal productivity and poor overall returns on investment. The absence of
effective pasture and grazing management, has also contributed to a progressive decline of
pastures across much of the region.
With good pasture, grazing and livestock management the sustainable carrying capacity of beef
properties in the Hunter region can usually be lifted above historically reported rates (eg from 3
or 4 DSE/ha to 8 DSE/ha). Denser pasture cover can also provide environmental benefits via
reduced run off and erosion. Ensuring positive economic returns from pasture improvement,
however, requires additional livestock management and marketing. The cost per hectare is also
highly dependant on the scale of works undertaken. Significant pasture improvement is
unlikely to be economically justified for many smaller holdings (<60ha).
The first step for identifying carrying capacity and estimating the area required for a
sustainable cattle operation is to identify the relative level of soil phosphorus using soil test
results and Table 4. In the absence of soil tests, classify phosphorus levels for light to medium
textured soils as low.
Alternative indicators of pasture productivity are the pasture type, or dominant agricultural
suitability class of the property, though neither are as accurate. Agricultural Suitability
Assessment is most relevant when assessing the potential of a locality or region. Appendix 4:
Land Classification provides further information on Agricultural Suitability Classes.
Table 4 Interpreting soil fertility tests
Phosphorus

Sulfur
Bray Test

Colwell Test
(Light-Medium Soils)

Colwell Test
(Heavy Soils)

(ppm)

(ppm)

(ppm)

less than 10

less than 20

10-20

greater than 20

Phosphorus
Level

Low

Medium

High

40

Sulfur level

KCL test
(ppm)

less than 30

Low

less than 5

20-35

30 -60

Medium

5 -10

greater than 35

60 -120

High

greater than
10

General notes
• ppm is equivalent to mg/kg
• Low = very responsive to subsequent fertiliser application.
• Medium = moderately responsive to subsequent fertiliser application.
• High = marginally responsive to subsequent fertiliser application.
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• Knowledge of soil texture improves the interpretation of Colwell test response for P
Notes on using test results to determine fertiliser requirements
• Soil testing laboratories can use different methods to analyse nutrient concentration (eg the
Bray or Colwell test for Phosphorous). These methods can give slightly different results so
it is important to identify the method used and to compare like with like.
• In NSW the standard test for soil Sulphur levels is the KCl40 test.
• Review soil test results in conjunction with animal enterprise intensity, the responsiveness
of dominant pasture species and history of fertiliser applications when deciding fertiliser
needs.
• Higher sulfur values are required for optimum production on light textured soils with low
organic matter content, particularly where leaching below the plant root zone is likely.
• Lower sulfur values are required for optimum production where deep-rooted perennials are
growing and sulfur reserves exist below sampling depth.
• Irrigation water may increase sulfur levels, depending on the source.
• Because the KCl40 test does not determine elemental sulfur, it may over-predict the pasture
response to sulfur if a high analysis product containing elemental sulfur has been used in the
previous few years.
• The KCl40 test may also over predict a response to sulfur where pastures do not have an
adequate legume component, are in drought or hampered by other nutrient deficiencies.
• Areas close to the coast or with nearby gypsum deposits may not respond as well to sulphur
applications as the KCl40 test suggests.
The DPI booklet ‘Fertiliser for Pastures’ provides recommendations on fertiliser use in the
higher rainfall areas of eastern NSW, outlines environmental impacts and helps readers to
interpret soil test results (see Fertilisers for pastures). Further information on soil phosphate and
fertilisers is also available from http://www.agric.nsw.gov.au/reader/soil-fertilisers.

Common beef cattle enterprises
The diverse climate, property sizes and market options in the Hunter region suits a range of
possible beef cattle operations (production systems) with varying feed requirements and profit
potential. Differing property sizes (and pasture types) may be required to sustain a functional
cattle unit due to the varying annual feed requirements of each production option. Different
beef enterprises also require differing levels of management; personal factors (such as interest
in more intensive management of pastures or herds) also need to be considered.
The follow sections briefly describe the key features distinguishing the five most widely
adopted beef cattle enterprises in the Hunter region.

Weaner production system
Producing weaner cattle is a common, basic beef enterprise in the region. Cows are joined
annually (usually between October – January) with calves born in the following spring. This
means that the peak feed demand of 18 DSE per breeding unit (cow and calf) coincides with
maximum production from native pastures in the Hunter region during early summer. The
calves are sold just after weaning at the start of winter when feed supplies become limited.
Feed requirements over winter typically average only 8.8 DSE per breeding unit (breeding cow
and replacement heifers). About 20% of the calves are typically retained on farm to provide
future replacement breeders.
Calving success and growth rates are limited by the available feed quality and herd
management. Calves of around 8 – 9 months of age typically average only 160 – 200 kg and
are suitable for sale for further fattening on other more productive properties. They are
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eventually sold for slaughter at around 15 – 18mths of age when they reach a finished live
weight of around 300 – 400 kg.
In the Hunter region the average monthly feed requirements of such an enterprise is
approximately 14.5 DSE per breeding unit and the most relevant DPI gross margin budget is
North Coast Weaners – improved land (see www.agric.nsw.gov.au/reader/beefbud ).

Vealer production system
This follows a similar production cycle as for weaners, with cows joined annually in early
summer and calves born the following spring. However, sites that are slightly more productive
are required to allow calves to fatten better post weaning. Better performing calves with a live
weight of 260kg -360kg at around 8 - 10 months can be sold for slaughter as “vealers”. Lighter
calves in the mix are sold as store cattle, usually to inland areas for rapid finishing with
supplementary feed, or are grown out for subsequently sale as yearlings (see below).
Higher levels of soil phosphorus and better pastures also support higher pregnancy and survival
rates. Peak feed requirements are higher than for weaners, but calves are again sold prior to
winter when feed reserves on unimproved or partly improved properties are limited. About
20% of the calves are typically retained on farm to provide future replacement breeders.
In the Hunter region the average feed requirements of such an enterprise is 15.3 DSE per
breeding unit. The relevant published DPI gross margin budget is Local Trade / Feeders (see
www.agric.nsw.gov.au/reader/beefbud).

Yearling production system
Yearly production systems raise calves (usually steers) until 13 – 15 months of age. ‘Yearling’
cattle reaching a live weight of 360 - 460kg are sold for slaughter into the domestic market.
Alternatively, in poor seasons the yearling cattle can be sold at 340-380kg liveweight to
domestic feedlots as store steers for a further 60-100 days feeding.
Weaned calves may be bought-in as store cattle during autumn / winter. When bred on site a
peak feed demand of over 20 DSE per breeding unit occurs in spring when the yearlings are
being finished and a cow, the current calf and last years follower all need to be fed. Improved
pastures, winter forage crops or supplementary grain feeding are needed to provide high quality
feed over an extended growth period. Hence, this system requires additional pasture and herd
management and suits properties that are more productive.
In Hunter region the average feed requirements of such an enterprise is 18.6 DSE per breeding
unit. The relevant published DPI gross margin budget is Yearling Production (Central NSW)
(see www.agric.nsw.gov.au/reader/beefbud )

European Union production system
Growing cattle for European Union (EU) markets is a specialised beef production enterprise,
requiring a focused and professional approach to both herd and pasture management. It also
provides the highest returns.
Cattle need to meet strict export standards and attain live weights of 550kg to 580kg within
approximately 2½ years of age (no more than 4 permanent teeth). Achieving the required meat
quality and weight gain requires consistent, professional management and moderate to highly
productive pastures, or grain supplements. The peak feed demand occurs from spring to
summer, but the need for around 23 DSE per breeding unit during winter is also very high
compared to other production systems.
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Suitable pastures contain clover and average more than 8 DSE/ha. Light-medium textured soils
require regular top-dressing with single superphosphate to maintain soil phosphate levels of at
least 35ppm (as measured by Colwell P tests) or 15ppm (as measured by Bray P tests).
The production system must be traceable and audited to meet market certification
requirements. To justify the longer transport distances to slaughter for this specialist product
and the higher management levels, a herd size of over 80 breeders is recommended. Hence,
even on highly productive country, a relatively large holding is required to sustainable operate
this higher value enterprise.
In the Hunter region the average feed requirements of such an enterprise is 29.5 DSE per
breeding unit. The relevant published DPI gross margin budget is European Union (see
www.agric.nsw.gov.au/reader/beefbud )

Feeder steer production system
This is a specialised higher value enterprise, which raises weaned cattle for sale to feedlots or
bullock growers. Calves may be raised on the property or brought in as weaners and
subsequently fattened to around 400 kg at around 18 mths of age. In the feedlot, they fatten for
a further 150 days or more for the Japanese market.
Cattle need to have a consistent liveweight and moderate post weaning growth rates
(0.7kg/day) are required to achieve the target live weights. Hence, this enterprise suits
properties with semi-improved pasture, or with areas of highly improved pasture. To realise
optimum prices consistent batches of cattle need to be produced in the required numbers, hence
relatively large herds and properties are required.
In the Hunter region the average feed requirements of such an enterprise is 21.3 DSE per
breeding unit. The relevant published DPI gross margin budget is Heavy Feeder Steers (see
www.agric.nsw.gov.au/reader/beefbud )
Two other options for the Hunter region are; Japanese Ox production systems (export market)
and organic beef production systems (briefly outlined below). The publication The Beef
Business - Breeding and Marketing for Success provides additional information on selecting a
beef cattle enterprise.

Japanese Ox production systems (export markets)
Grass-fed Japanese export markets require steers to reach a required target dressed weight of
300 – 400kg (approx 530 - 700kg live weight) at around 2 years of age. This was a common
enterprise in the region and provides good returns from poorer quality lands, but requires a
higher level of management and larger landholdings than basic weaner operations. A suitable
balance of native and improved pasture is also required to sustain the breeding herd and two
lots of progeny.

Organic beef production systems
Organic beef production is gaining interest and may provide alternative marketing options.
However, its suitability is limited by; the high risk of clostridial diseases and internal parasites
in high rainfall areas, and the relatively low growth rates of native pastures and low phosphate
soils. The additional effort required to control weeds and maintain feed quality may also be
unsuitable for smaller scale properties where the owners spend considerable time off-farm.
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Marginal Weaner and Vealer breeding enterprises have been largely unprofitable over the last
decade due to a steady decline in real returns. On smallholdings, buying store cattle to fatten
and re-sell may be more profitable. Stocking rates can also be more readily adjusted to use (or
preserve) the available pastures.
Breeding enterprises, however, remain popular on modest to smallholdings across the Hunter
region. Possible factors include the suitability of Weaner and Vealer production for holdings
dominated by unimproved pastures, and for managers with less capacity for more intense
management of pastures and livestock, or marketing. The annual breeding cycle may also
contribute to the continued popularity of Weaner and Vealer enterprises. Buy, fatten and sell
operations may also be more risky due to their dependence on the relative prices of cattle.
Additional information on cattle management skills practices and options are also available via
DPI training courses and publications such as NSW Agriculture (2005).

Gross margin budgets
The gross margin for an enterprise is the difference between the gross income derived and the
variable costs directly attributable to an enterprise. Such costs vary in proportion to the size of
an enterprise. For example, if the number of breeding cows is doubled, then the variable costs
associated with carrying the additional stock, such as drench and vaccination costs, will also
roughly double.
Calculating gross margins allows the economic returns and sustainability of different
production systems to be compared. It also helps identify the funds potentially available to
cover fixed or overhead costs which have to be met regardless of enterprise size (such as
depreciation, interest payments, rates and permanent labour). For more information, follow the
link to Gross margin information on DPI’s web site.
DPI also publishes a series of regularly updated Gross Margin Budgets for a range of typical
beef enterprises, which set out gross margin returns for a range of enterprises on:
• A per head basis, which indicates the potential return per head of livestock and can be
readily adjusted to reflect differing average weight at time of sale. It also allows adjustment
for lower or higher prices per head.
• A per DSE basis, which allows comparison based on productive capacity.
• A per hectare basis, which allows comparison based on property size. These assume 4 DSE
per hectare for largely unimproved pastures and 8 DSE per hectare for improved country
The aim of these budgets is to provide producers with an additional planning tool to help
evaluate enterprise options. They can be used to compare the relative returns of various
systems or as a template for calculating property specific gross margins. The notes attached to
the published gross margin budgets (see Livestock gross margins) also provide useful
descriptions of the selected cattle grazing system and herd management assumptions including
the average feed requirements (DSE/ha).
The DSE ratings for equivalent enterprises in the Hunter region vary slightly from the standard
published budgets because of local production differences. For instance, the more uniform
rainfall pattern in the region can extend the productivity of unimproved pastures. Hence the
DSE requirements of a basic Weaner production on unimproved pastures in the Hunter region
Page 17

is closer to that published for North Coast Weaners – Improved, than to North Coast Weaners Unimproved.
Table 5 below shows the relevant Gross Margin Budget for the five typical beef enterprises in
the Hunter region. To find the relevant published budgets and additional explanatory notes go
to www.agric.nsw.gov.au/reader/beefbud and following the relevant links.
Table 5 Relevant Gross Margin Budgets for the Hunter region
Production System

Relevant Gross Margin Budget published by DPI

Weaner Production:

North Coast Weaners - Improved

Vealer Production :

Local trade / feeders

Yearling Production:

Yearling

24-30 month E.U. Production :

E.U. Cattle (0-4th tooth)

Feeder Steer Production :

Heavy Feeder Steers

Calculating carrying capacity and area
Deciding how much land is required to provide for sustainable grazing enterprises depends on
productive potential or carrying capacity. Land values may not accurately reflect productivity
(especially in areas such as the Hunter). Productivity also varies considerably across a property,
so an understanding of the key environmental and resource features of a locality (or specific
site) is essential. Soil phosphate levels are the primary indicator of productivity. More generic
and less accurate alternatives are Agricultural Suitability Classification and pasture types.
Follow the steps set out below to calculate the average carrying capacity of a property (or
locality) and identify how much area is reasonably and typically required for an efficient,
sustainable beef cattle enterprise. In the Hunter region, 40 breeding cows is recommended as
the minimum number of cattle needed to cover the direct costs and justify the effort of running
a grazing operation. This is defined as a functional cattle unit.

Step 1.

Use soil tests and table 4 to identify the average soil P range for the
property in question. See ‘Soil P is the key’ for more details. Assume low
soil P in the absence of soil tests or knowledge of fertiliser history.
Example: Soil tests identify less than 20ppm (colwell test) = low soil P

Alternately

Check the dominant Agricultural Suitability Class for the area / property.
This is particularly useful if you want to get an idea of how much area you
might need for a particular enterprise and do not have a specific property in
mind. See Appendix 2: Land classification for more information.
Example: Class 3 Agricultural Suitability = Moderately productive grazing
lands well suited for pasture improvement.

Step 2.

Use Table 6 to identify the relevant average DSE rating/ha for the property
Example 1: Soil P level is Low with moderately productive pastures but
irregular super application = 4 DSE/ha.
(Dominant Agricultural Suitability = Class 3)

Step 3.

Select the relevant grazing enterprise (production system) for the property.
The section on Common beef cattle enterprises provides an overview.
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The default enterprise for smaller, less productive Hunter region holdings is
to turn off cattle as 8 to 9 month old stores (Weaner Production).
Step 4.

Identify the relevant feed requirements for that enterprise
Example 1: Weaner Production = 14.5 DSE/ breeding unit, or
Example 2: Yearling Production =18.6 DSE / breeding unit.

Page 19

Step 5.

Identify the area (hectares) required for each breeding unit (cow and
follower) by dividing the average DSE /breeding unit by the average DSE /
ha for that property.
Example 1: Weaner stores on 4 DSE / ha pasture= 3.6 ha / breeding unit,
Example 2: Yearling stores on 4 DSE /ha pasture = 4.6 ha / breeding unit.

Step 6.

Divide the area of the property by the number of hectares required per
cattle breeding unit to calculate sustainable carrying capacity.
Example 1: A typical 40 ha property with low soil P and unimproved
pastures would be capable of sustaining 11 cows producing
lightweight weaner (store) cattle (even fewer if pastures are
less productive eg 2 DSE/ha).
Example 2: The same property could alternatively carry only 9 cows
producing 13 – 15 month old finished cattle.

Alternatively Identify the minimum area required to sustain a functional cattle unit by
multiplying the required area per breeding unit by 40.
Example 1: Producing 8-9 month old stores = minimum of 144 ha.
Example 2: 13 - 15 month old stores = minimum of 186 ha.

Native / naturalised pastures that have received limited recent fertiliser application and fall into
the 3 - 6 DSE/ha range typically dominate grazing lands in the Hunter region. On such country,
relatively large holdings are typically required for efficient, sustainable cattle grazing
enterprises. Table 6 below shows that a property of at least 150ha (370 acres) is required to
sustain a functional breeding unit on typical grazing lands in the Hunter region with a modest
to low level of productivity and management.
A small holding of 40 hectares (100 acres) with an average productivity of 4 DSE/ ha (as used
in the above example) could only sustain 11 breeding units and produce less than 9 weaner
calves for sale each year. Such low levels of are highly unlikely to justify pasture improvement,
or to cover basic operating costs.
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Table 6. Estimated carrying capacity and area for grazing lands in the Hunter region
Soil P level
Typical Fertiliser History

High

Medium

Med --Low

Low

125 kg/ha

125 kg/ha

Single Super

Single Super

Irregular super
application

every year +

every 2nd year +
Mo Super every 8
years

Irregular or no
super application
& low quality
pasture

Mo Super every 4
years
Dominant Agricultural
Suitability Class

2&3

3

3

4

Pasture Productivity

10 DSE/ha

8 DSE/ha

4 DSE/ha

2 DSE/ha

Hectares per Breeding Cow (and follower(s))
8 – 9 months turn-off
Store (Weaner)
Vealer

1.4

1.8

3.6

7.3

1.5

1.9

not applic

not applic

not applic

not applic

4.6

9.2

1.9

2.3

not applic

not applic

2.1

2.7

5.9

not applic

2.9

3.6

not applic

not applic

13 - 15 months turn-off
Store
Finished Yearling
18 month old Feeder steers
24 – 30 months turn-off
EU Market finished

Minimum area required for a functional cattle unit (40 cows plus followers)
8 – 9 months turn-off
Store
Vealer (finished)

56 ha

72 ha

144 ha

292 ha

60 ha

76 ha

not applic

not applic

not applic

not applic

184 ha

368 ha

80 ha

92 ha

not applic

not applic

84 ha

108 ha

236 ha

not applic

116 ha

144 ha

not applic

not applic

13 - 14 months turn-off
Store
Finished
18 month old Feeder steers
24 - 30 months turn-off
EU Market finished

Footnotes:
One hectare = 2.471 acres, One acre = 0.406 ha.
An average of 8 DSE/ha is typical of Hunter region beef cattle properties with a basic, but professional focus on
pasture management. With increased fertiliser use, the growth of clovers and sub-clover is more vigorous. The
resultant increased pasture quality and mass and the availability of higher quality feed over a longer period, allows
better liveweight gain and increased stocking rates. Site features (eg soil type & depth, drainage and risk of
environmental degradation), however, ultimately limit the scope for increased production, and the cost / benefit of the
response gained.
Further subdivision of rural properties not capable of sustaining a functional breeding unit and the creation of additional
dwelling entitlements is not justified based on current productivity levels alone. Strategic assessment of the key
features and desired outcome for specific localities is required.
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Land Use Planning Implications
Properties with high productive potential are of particular value for agricultural use, but low
current productivity does not mean that further subdivision is necessarily appropriate.
On the contrary, larger holdings are required to allow the sustainable productive use of the
typically moderate to low productivity grazing lands that dominant in the region. Optimal use
of low productivity pastures is also more likely, where properties comprise an appropriate mix
of low, moderate and highly productive grazing (or cropping) lands.
The total holding need not comprise a single parcel of land in the same locality or even region.
Grazing properties also commonly include both leasehold and purchased land. The chance to
combine sufficiently large areas of land and to retain an appropriate resource balance, however,
decrease as lot sizes become smaller and the emphasis on residential use increases. Problems
include; increased operating costs and increased difficulty in shifting stock from one property
to another, increased property prices and rates, reduced interest in productive agricultural land
use and increased risk of land use conflict.
Low current productivity may also be improved by appropriate soil and pasture management.
When farmland prices are high, the most cost effective means to increase returns is to improve
soil fertility. However, the capacity to sustainably improve pastures is ultimately limited by
such factors as the risk of erosion or nutrient run off, the need to protect biodiversity and the
relative difference between costs and benefits (see Fertilisers for coastal pastures for further
advice).
With decreasing property size, the proportion of that farm not suitable for pasture improvement
increases also tends to increase significantly along with the per head costs of pasture
improvement and herd management. Making effectively use of the extra pasture volume and
quality also requires additional herd management and marketing. Pasture improvement and
maintaining increased productivity may consequently be inappropriate for smaller rural
lifestyle properties, especially those with other production constraints (such as poor soils or
limited growing seasons).
Subdivision and closer settlement can also result in landscape changes, loss of rural character,
cumulative impacts on biodiversity and catchment values, the loss of farm forestry potential or
the alienation of mining resources. Cumulative impacts and Ecologically Sustainable
Development also need to be considered when deciding future land use options.
Retaining the capacity for sustainable primary production and creating further smallholdings
and residential opportunities needs to be separately provided for within the context of local and
regional planning policies and related conservation and development strategies. Key planning
tools include the appropriate identification of zones and minimum lot sizes.
Property size, dwelling entitlement and the risk of land use conflict are key constraints for
retaining or improving agricultural productivity. Retaining the capacity for sustainable cattle
grazing can also help retain other productive land use options, and protect environmental and
landscape values.
In coastal areas such as the Hunter region, the area typically needed to sustain a functional
cattle unit provides a practical guide when considering buying or subdividing rural (resource)
lands best suited for cattle grazing.
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Appendix 1: Average feed requirements
Livestock Description

Energy Required
(megajoules/day)

Ratio compared
with 50kg wether
(DSE rating)

Sheep - 50kg dry wether

9.0

1.0

Cattle - Dry stock 450 kg

54

6.0

450 kg cow last 3rd of pregnancy

66

7.3

450 kg cow early lactation

119

13.2

450 kg cow last 3rd mid lactation

112

12.4

450 kg cow last 3rd late lactation

102

11.3

Calf of above grazing pasture (3-6 mths)

34

3.8

Calf of above grazing pasture (6-9 mths)

56

6.2

380 kg heifer early lactation gaining 0.5 kg/day

150

16.7

350 kg yearling maintaining weight

48

5.3

350 kg yearling gaining 0.5 g/day

71

7.9

350 kg yearling gaining 1.0 kg/day

94

10.4

350 kg yearling gaining 1.5 kg/day

116

13.0

540 kg yearling gaining 0 kg/day

57

6.3

540 kg yearling gaining 0.5 kg/day

83

9.2

540 kg yearling gaining 1.0 kg/day

109

12.1

540 kg yearling gaining 1.5 kg/day

135

15.0

Bulls 800 kg

90

10.0

Return to main text
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Appendix 2: Common native and naturalised
grasses - Hunter region
Species & Group

Common Name

Forage
Value

Drought
Resilience

Response

Response

to Grazing

to Fertility

Warm season perennials
Andropogen virginicus *

whiskey grass

low

moderate

decrease

-

Aristida ramosa

wiregrass

low

high

decrease

decrease

Axonopus affinis*

carpet grass

low

moderate

increase

increase

Bothriochloa macra

red grass

moderate

high

increase

increase

Chloris truncata

windmill grass

moderate

moderate

increase

increase

Cymbopogon refractus

barbed-wire grass

low

high

decrease

decrease

Cynodon dactylon *

couch grass

low / mod

high

increase

increase

Dichanthium sericeum

Qld blue grass

moderate

high

increase

increase

Eragrostis leptostachya

paddock lovegrass

moderate

moderate

increase

increase

Eragrostis curvula *

African lovegrass

low

high

increase

increase

Hyparrhaenia hirta *

Coolatai grass

low / mod

high

increase

increase

Panicum effusum

hairy panic

high

moderate

increase

increase

Paspalum dilatatum *

paspalum

high

moderate

increase

increase

Sporobolus creber

slender rat's tail

moderate

moderate

increase

increase

Themeda australis

kangaroo grass

low / mod

high

decrease

decrease

Dichelachne micrantha

plume grass

moderate

moderate

increase

increase

Elymus scaber

wheat grass

high

moderate

increase

increase

Austrostipa aristiglumis

plains grass

moderate

moderate

decrease

-

Austrodanthonia bipartita

wallaby grass

Austrostipa setacea

corkscrew grass

Eriochloa pseudoacrotricha

Cool season perennials

Year long green perennial

high

high

increase

increase

moderate

high

increase

-

early spring grass

high

mod

increase

increase

Microleanna stipoides

weeping grass

high

high

increase

increase

Nasella neesiana *

Chilean
grass

low / mod

high

-

-

Poa sieberana

tussock grass

low

high

increase

-

Echinochloa crus-galli *

barnyard grass

mod / high

low

decrease

increase

Urochloa panicoides *

liver seed grass

mod / high

moderate

increase

-

Avena fatua *

wild oats

mod / high

low

decrease

-

Bromus molliformis *

soft brome

high

low

increase

increase

Hordeum leporinum *

barley grass

high

low

increase

increase

Lolium rigidum *

Wimmera ryegrass

high

low

increase

increase

Phalaris paradoxa *

paradoxa grass

moderate

low

-

-

Vulpia myuros *

rat's tail fescue

low

moderate

increase

increase

needle

Warm seasonal annuals

Cool season annuals

Note;

* = Introduced/naturalised

Return to main text

- = Information not available
(Adapted from Lodge et al. 1990).
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Appendix 3: Common introduced perennial
grasses - Hunter region
Introduced cool season perennial grasses
The four perennial cool season grasses most commonly sown in the Hunter region are phalaris,
cocksfoot, perennial ryegrass and tall fescue. The preferred sowing time is autumn.
Phalaris (Phalaris aquatica)
Phalaris is a winter growing perennial, which performs best in areas with at least 500 mm
annual rainfall. Phalaris requires medium to high soil fertility and whilst it is sensitive to highly
acid, high exchangeable aluminium soils, it tolerates wet and/or moderately saline soils.
Its growth period is mainly from autumn to late spring with summer dormancy. Late spring
grazing management is a critical factor for persistence of some of the more erect vigorous
types. Allowing plants are occasionally “run to head” will enhance persistence. Phalaris shows
good drought tolerance when established.
Phalaris litter contains toxins that can inhibit the establishment of sub clover. Excess litter build
up (dry matter above 2000 kg/ha) should therefore be avoided as autumn approaches. All
phalaris varieties contain alkaloids that can at times cause stock poisoning. Seek veterinary
advice on stock and paddock management to overcome this occasional problem.
To ensure persistence phalaris is only recommended for sowing in favourable aspects
(generally the Upper Hunter).
Cocksfoot (Dactylis glomerata)
Cocksfoot is a perennial suited to low and high fertility soils but on low fertility acid soils, has
an advantage over other introduced grasses. It is well suited to areas of not less than 600 mm
annual rainfall. In the Hunter it has better summer growth and is more drought tolerant than
perennial ryegrass and fescue, but is not a good as phalaris.
Cocksfoot is relatively easy to establish and once established its main growth period is from
autumn to late spring, with some varieties depending on climate responding to summer rain.
Cocksfoot can have a lower nutritive value than phalaris, fescue and perennial ryegrass, but
good nutrition and grazing management will allow it to perform as well as most other grasses.
It is an important worthwhile grass for inclusion in mixes where soil variations occur. Selecting
varieties with good summer dormancy may enhance persistence.
Tall Fescue (Festuca arundinacea)
Tall fescue is a long-lived perennial grass that requires good summer rainfall or irrigation for
persistence (not less than 800 mm annual rainfall). Tall fescue is the best of the temperate
grasses for supplying nutritious feed in late spring and early summer.
Tall fescue is adapted to a wide range of soil types (medium to heavy texture), soil fertility and
pH, but like perennial ryegrass and white clover, it is most productive when soil fertility is
high. It is quite tolerant of soils with high aluminium content and those, which are moderately
saline. It is also the most tolerant perennial grass for flooded and severely waterlogged areas.
Tall fescue is slow to establish compared to perennial ryegrass and phalaris. Once established,
grazing should be close but carefully monitored for the first two years to ensure persistence.
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Perennial Ryegrass (Lolium perenne)
Perennial ryegrass is particularly suited to medium to heavy textured soils with good fertility
and an annual rainfall of not less than 800 mm. Perennial ryegrass will also persist on lower
fertility soils and is tolerant of acid soils (but less so than cocksfoot or tall fescue).
Perennial ryegrass is easy to establish, produces high quality forage during winter to late
spring, and is quick to recover after grazing. In the Hunter, perennial ryegrass does not persist
on sandier soils (due to its poor drought tolerance) or in coastal areas (due to high levels of
competition from other grasses).
Take additional care when perennial ryegrass is included in pasture mixes. As the rate of
perennial rye increases, so does the risk of competition to other sown species. High rates often
result in failure of the slower establishing species.
Varieties that are early maturing have been the most persistent. Later maturing varieties can
produce more feed if irrigation is available.

Introduced warm season perennial grasses
Paspalum (Paspalum dilatatum)
Paspalum is a spring/summer growing perennial, which if well managed also, provides grazing
through into autumn. Paspalum has moderate frost tolerance, and is suited to a wide range of
environments, including; salinity, water logging, acidity and variable soil fertility.
It is very tolerant to overgrazing. Paspalum often colonises valley floors providing valuable
green feed over the summer period. During the summer, paspalum requires heavy grazing or
slashing to prevent rank growth. Seed heads can be infected with ergot (a cause of a stock
health disorder), which can poison livestock.
Kikuyu (Pennisetum clandestinum)
Kikuyu is a prostrate spring/summer/autumn growing perennial that requires high fertility and
well-drained soils for optimum production. Under favourable conditions kikuyu runners spread
rapidly, making it a very suitable species for erosion control and stabilising earthworks.
Keeping Kikuyu short during summer helps to maintain feed quality and high feed volumes. In
mixed pastures, close grazing is also necessary to avoid suppressing clovers. Nitrogenous
fertiliser will increase production levels during the summer growing season. Annual ryegrass
and oats are often drilled into kikuyu pastures to provide feed during colder times of the year.
Rhodes Grass (Chloris gayana)
Rhodes grass is another spring/summer/autumn growing perennial. Rhodes grass is suited to a
range of soils from light textured sandy loams to medium clay soils, has some degree of salt
tolerance, and is moderately drought tolerant.
It is also relatively easy to establish and extremely useful for erosion control and stabilising
earthworks. Hence, it is widely used in mine rehabilitation. Rhodes grass can also be used in
pastures as an alternative to paspalum, subject to careful management. It must be kept short to
maintain feed quality and palatability, but may not persist under heavy grassing. The variety
Callide has higher feed value and is preferred for grazing.

Introduced legumes
Lucerne (Medicago sativa)
Lucerne is the most productive legume for arable, fertile areas of the Hunter Valley, especially
in cropping rotations. Lucerne suits deep, fertile soils with a pH (CaCl2) level of between 6 and
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7.5. Lucerne is a true perennial, that is relatively easy to establish and will persist for several
years, with careful grazing management and reasonable seasonal conditions.
Select varieties based on winter growth rating, insect and disease resistance characteristics. The
most successful varieties are those with resistance to spotted alfalfa aphid and blue green aphid.
Good resistance to Phytophthora root rot and at least moderate resistance to anthracnose are
essential, particularly on poorly drained soils.
Winter dormant lucerne varieties have not performed well in grazing systems, in part because
of inferior seedling vigour, but they have performed well for irrigated hay production. Semidormant and winter-active varieties are very adaptable as all purpose varieties. Highly winter
active varieties are very useful for short-term pastures between cereal crops. However, under
extensive grazing management and moderate to high stock pressure, winter active varieties are
less persistent than semi-dormant varieties.
Return to main text
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Appendix 4: Land classification
Two classification systems are used in NSW to assess land for agricultural and other rural uses.
As each system fulfils a distinct purpose, the resultant classifications and maps are not directly
comparable.
The eight-class Rural Land Capability system defines land based on the capacity for a site to be
used for agriculture, urban or other purposes without permanently damaging soil resources.
Hence, it focuses on the physical (or biological) constraints imposed by geology, soils, slope,
climate, drainage and groundcover. Land Capability is generally used in soil conservation and
property plans to identify constraints to urban development or areas requiring different soil
management practices.
The five-class Agricultural Suitability system was developed to support land use planning and
focuses on the potential agricultural productivity of the site and its suitability for grazing or
cultivation. Agricultural Suitability Class I land has few if any constraints, can sustain high
levels of agricultural production and a wide range of crops. In the Hunter region, this typically
corresponds with alluvial river flats used for vegetable, lucerne or turf growing. At the other
end of the scale Class 5, land has severe production constraints (eg steep slopes, forest cover)
and is generally unsuited to agriculture. Agricultural Suitability Classes associated with grazing
enterprises are described further in Table 7.

Table 7. Agricultural land suitability classes for grazing enterprises
Class

Principal Features

2

Prime crop lands of superior quality and limited extent. They are suitable for regular, but not continuous
cultivation such as intensive horticulture or crops. Constraints to sustained levels of agricultural production
are minor to moderate. The economic loss from floods is low in the longer term. In the Hunter region,
these are typically well-drained alluvial flats with moderate to deeper soils.

3

Prime grazing land well suited to pasture improvement, extensive horticulture (eg viticulture, orchards) or
for periodic cultivation. Constraints to production are moderate and can be managed by conservation or
drainage works such as a pasture phase, conservation tillage or fallow. The overall level of production is
moderate. In the Hunter region these are typically undulating cleared pasture areas that have been
pasture improved or used for occasional crops in the past.

4

Land suited for grazing, but not cultivation. Agriculture is based on native pastures or improved pastures
established using minimum tillage techniques. Production may be high seasonally but the overall level of
production is low because of a number of major constraints. In the Hunter region, these are typically areas
with steeper slopes and / or shallower soils (10 – 40 cm) with native or naturalised, summer dominant
pastures. Such lands can be prone to erosion if poorly managed.

Properties that comprise mostly Class 4 Agricultural Suitability have relatively low levels of
pasture productivity and a larger area is required to sustain the year round feed requirements of
each animal or breeding unit. Hence, smaller properties of less than 60 ha are only capable of
supporting small numbers of cattle. Such properties, however, may require the same level of
effort and costs as a larger property and are unlikely to ever be capable of covering the costs of
running and selling the livestock.
Grazing properties that have a better balance of resources (eg a mix of Class 3 and 4 lands) are
able to balance out available feed supplies over a longer period via improved pastures, lucerne
hay or silage production, or to provide higher value feed at critical periods. Better returns are
consequently obtainable because of higher calving rates, lower mortalities and better finished
(i.e. fattened) stock. They also have the potential to sustain higher stocking rates (more head of
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cattle per hectare on average). Landholders who consistently produce higher quality cattle in
larger numbers typically secure higher prices per head by targeting premium markets.
Agricultural Suitability mapping for the Hunter and Mid Nth Coast regions was progressively
undertaken between 1983 and 2002 to help land use planners identify the productive potential
of a locality or shire. They are not suitable for identifying the agricultural suitability of
individual properties as local variations, smaller than 40ha, are not mapped. Additional
information on Agricultural Suitability Mapping and its limitations is provided in Agfact AC
25 (see www.agric.nsw.gov.au/reader/agfact-ac).
Procedures for mapping agricultural suitability are set out in The Rural Land Evaluation
Manual (Dept of Planning 1988). Knowledge of current agricultural practices and enterprise
options within a region as well as physical, social and economic constraints to agricultural
production is required. Hence, agricultural suitability mapping is usually only considered when
planning for regional land use options or major projects.
An assessment of productive carrying capacity (DSE rating) is the more usual basis for
deciding land use options for a particular site or locality. This requires an understanding of the
areas climate, soils, pastures, fertiliser history and environmental values (such as the protection
of catchment values or remnant vegetation). A broad over view of these factors is provided in
the main section of this document.

Return to main text
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For additional information on grazing enterprises in the Hunter Region, you are also encouraged
to contact Department of Primary Industries Offices at the following locations:
Tocal
Agricultural
Centre

Tocal
Paterson NSW 2421

Scone District
Office

Cnr Susan & Guernsey Streets
Scone NSW 2337

PO Box 168
Scone NSW 2337

Phone: 02 6545 1800
Fax: 02 6545 2639

Taree District
Office

1 Macquarie Street
Taree NSW 2430

PO Box 253
Taree NSW 2430

Phone: 02 6552 7299
Fax: 02 6551 2253

Tocal
Phone: 02 4939 8888
Paterson NSW 2421 Fax: 02 4938 5549
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Appendix E Pasturage Rights Policies
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ATTACHMENT B

DEPASTURING STOCK ON PUBLIC LANDS
RIGHTS AND RESPONSIBILITIES
April 2015

These rights and responsibilities apply to depasturing privately owned cattle on public
lands available for depasturing under the Pasturage and Enclosure Act 1949.
Permission to depasture may be withdrawn in respect of any or all of an owner’s
beasts if that owner does not meet his/her responsibilities as set out below.
Privately-owned stock may not be depastured on areas of public land not specified as
being available for depasturing under the Pasturage and Enclosure Act 1949 without
a commercial contract with the Administration. Such a contract shall only be entered
into following a public call for tenders from persons who may be interested in agisting
their stock on that land.
PERMISSION TO DEPASTURE


$125 fee for the year 1 April 2015 to 31 March 2016: for
permission to agist a privately owned beast (head of cattle) on
specified public lands;

STOCK THAT MAY BE DEPASTURED FOR $125 DEPASTURE FEE


A female head of cattle (cow) that is in good health (not a “useless
animal”) and




a calf of that cow, up to the age of 6 months (as evidenced by
notification to Registrar of Brands and Marks within 7 days of
birth);

PROVIDED that cow and or its calf have not previously been
declared to be a nuisance.

STOCK OWNER RESPONSIBILITIES


Pay pasturage permission fee;



Notify Administration of contact details for a person who can and
will act for the owner if the owner is not able to attend to his/her
stock;



Cooperate with and respond to all calls from members of the
public, owners of land, police and Administration officers relating to
his/her stock


the owner or agent of the depastured stock will be contacted (24/7,
as necessary) to respond to and deal with any issues relating to
his/her stock to the best of their ability, such as

2


incursions into private properties or public lands not specified
for depasture;



dealing with stock involved in motor vehicle collision; or



assisting stock in distress (such as caught in a fence or creek);



the owner of the depastured stock is responsible for all costs
incurred by other parties as a result of responding to any issues
relating to his or her stock on private or public lands. . Provided all
reasonable attempts have been made to contact the owner/agent or one
of the 6 specified contacts provided to the NIA in the case where and
owner/agent cannot be contacted.



Tag each cow and its calf: notifying Registrar of Brands and Marks
within 7 days of any change to tagged beasts



Notify Registrar of Brands and Marks within 7 days of each new
born calf and tag that calf within 1 month; Manage his/her stock
humanely and in accordance with good stock management practice to
ensure their health and wellbeing so they are at all times maintained in
good health and free of disease;



Ensure stock has sufficient water: providing water if necessary;



Ensure stock has sufficient feed: providing feed if necessary


supplementary feed may only be provided directly to stock, not
left on public lands and must not consist of any unpalatable
material, including woody material such as tree/shrub branches;



Remove head of cattle as directed by Administration;



Remove nuisance head of cattle;



Remove injured head of cattle;



Remove carcasses;



Not erect any fence or other structure on public lands without prior
written permission from the relevant Administration land manager;



Attend and participate in muster of stock, or nominate an agent to
do so;



Comply with directions given by officers of the Administration;



Reimburse the Administration for any costs incurred by the
Administration as a result of any of its officers attending to or
providing or calling upon the services of any other person to provide
any aid in any form to ensure the health and safety of any depastured
stock. Provided all reasonable attempts have been made to contact the
owner/agent or one of the 6 specified contacts provided to the NIA in
the case where and owner/agent cannot be contacted.

3

STOCK OWNER NOT RESPONSIBLE FOR


Weed control.

ADMINISTRATION POWERS/RESPONSIBILITIES


May declare and prohibit nuisance stock
 this may apply to any head of cattle (including a calf) in respect
of which a pasturage tag has been issued that has been or has
caused a nuisance, including having
(a)
entered a restricted area; or
(b)
caused damage to fences or property;
(c)
on more than one occasion; orcaused actual
harm to any person.



At any time may issue a notice either orally or in writing to the owner
prohibiting depasturing of head of cattle;



May change the areas of land available for depasturing stock;



May reduce or increase the number of stock that may be depastured in
consultation with the Cattle owners/Pasturage Right holders

ADMINISTRATION NOT RESPONSIBLE FOR


Health, wellbeing or management of depastured stock: including
supplying stock health (other than drench and copper) or veterinary
services



Providing any feed (including pasture) or water;



Attending to or providing any aid or assistance in any form to ensure
the health and safety of any depastured stock;



Removing any carcass.

Appendix F Joe Lane CV

Curriculum
Vitae
Joe Lane
Principal Consultant – Natural Resources and Agriculture
Qualified. Bachelor of Wool and Pastoral Science (Hons), 1974. Master of
Social Sciences (Welfare and Social Policy), 1994.
Relevance to project. Joe has worked professionally in agricultural
consulting and rural development for more than 40 years, and has a practical
background in agriculture having been raised on a mixed crop-livestock farm in
the Riverina region. He has a range of experience in reviewing rural research
and development corporations (RDCs), agricultural policies and programs, as
well as land use planning, including rural land use strategies and agricultural
impact assessments. He has a range of experience in providing on-farm advice
to farmers and also facilitating farmer and other stakeholder groups on a range
of agricultural and livestock issues.
His work has been at university, government and farmer levels in Australia, and
has included agriculture and natural resources consultancies for extended
periods in Indonesia (2 years), China (6 years) and India (2 years).
Joe has also had an agricultural policy development role as Senior Policy
Manager with the NSW Farmers Association, which involved negotiation at
ministerial level with Federal and State governments.
Evaluation of policies and programs:
Evaluation of impact of research and other
programs using benefit:cost analyses and
recommendations for future investment. Data for
the evaluations were a combination of stakeholder
consultation and project documents. Projects
included:

statutory reviews for a range of RDCs
including AMPC, Dairy Australia and
Australian Wool Innovation. Currently
completing review of the Livestock Biosecurity
Network Pilot

independent facilitator for the Native
Vegetation Regulation Review for the NSW
Minister for the Environment

review of the Meat Industry Strategic Plan
(MISP3) for the Red Meat Advisory Committee

benefit:cost analysis of the introduction of a
beef grading system in NSW

leader of the Concept Design Team for
Indobeef, a research program on beef cattle in
Indonesia funded by ACIAR – the Australian
Council for International Agricultural Research

economic evaluation of sustainable agriculture
systems within the Murrumbidgee Catchment

assessment of data collection and analysis in
the Australian dairy industry for the National
Herd Improvement Association

assessment of the National Johne’s Disease
Control Program for Animal Health Australia

evaluation of the red meat processing sector
to national and regional economies

Joe Lane

CV
Natural Resources & Agriculture

Rural landuse planning and agricultural
assessments:
A range of activities related to the assessment of
agricultural land and the impact of proposed
developments. Most activities included
stakeholder consultation as well as technical
appraisal of resources. Projects include:

preparation of profile and strategy reports to
local government on the future use and
development of rural lands within Local
Environmental Plans. Councils include Cowra,
Narromine, Berrigan, Inverell, Tenterfield,
Upper Lachlan, Mid-Western Regional Council
and Yass Valley Council

completion of Land Use Conflict Risk
Assessments (LUCRA) for development
proposals with a potential to impact on
continuation of agricultural production on
neighbouring farms

agricultural impact assessments for a range of
development proposals

socio-economic impact assessments of major
infrastructure upgrades (eg roads, waste
disposal) on agricultural land use. Clients
include Roads & Maritime Services and
councils

consultancy for the NSW Department of
Planning to investigate the impacts of rural
residential settlement as a result of planned
and unplanned developments

1

Curriculum
Vitae


assessing the commercial feasibility of an
agribusiness precinct for Penrith City Council
completion of a Service Area Plan on the
future location and size of horticultural farms
in the Murrumbidgee Irrigation Area (part of
the MIA Renewal Alliance)
sustainable agricultural futures project for the
Western Sydney Parklands Trust to make
informed decisions on the future of agricultural
production in peri-urban areas to inform an
appropriate agricultural procurement strategy

-

On-farm consultancies:
Provide crop and livestock production and
financial advice to farmer clients as part of whole
farm property planning and management. This
included understanding of a range of cropping and
livestock enterprises and determining approaches
to improve profitability with producers.

-





-

-

-

-

Irrigation modernisation:
Part of an Alliance that has been contracted by
Murrumbidgee Irrigation to improve the efficiency
of off-farm and on-farm irrigation water use. The
project considers a range of improved water
saving technologies and the cost benefit outcomes
to producers. It also considers the regional
impacts of modernisation.
Agricultural impact assessments:
Determine extent and impacts of flooding of
private agricultural land as a result of enhanced
environmental flows proposed by the Constraints
Management Strategy developed by the MurrayDarling Basin Authority. Complete benefit:cost
assessment of a range of mitigation options.
Senior Policy Manager, NSW Farmers’
Association (1999 – 2004):
Responsible for the development and
implementation of policies related to agricultural
production on behalf of Association members.
Review of legislation and regulations for the
agricultural sector to improve the efficiency of
production using triple bottom line indicators
(social, economic, environmental). This included
management of farmer committees for a range of
different commodities.

-

estimate of damages to 40 rural properties
from a bushfire in December 2009;
report on an integrated cattle development
and associated infrastructure in northern
NSW to assess aspects of routine agricultural
management activities;
assessment of weed control on a cattle
property to determine whether such control
was associated with increasing livestock
carrying capacity;
evaluation of standards of fencing for
livestock containment;
estimate of financial loss as a result of
delivery of sheep that did not meet market
specifications;
estimate of financial loss on a cotton property
as a result of incorrect agronomic advice;
estimate of financial loss on a pine plantation
and surrounding grazing enterprises caused
by a bushfire;
consideration of the suitability of land for
intensive horticultural enterprises; and
estimate of financial loss from an orchard
enterprise following accidental injury to the
owner.
Other related areas of interest


Agriculture production and policy



Agricultural impact assessments



Economic analysis – Benefit-Cost
Analysis



Land use planning



Farm business management



Stakeholder consultation

Expert witness reports:
A range of expert witness reports have been
prepared for court-related matters, including those
in relation to:

Joe Lane
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