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Internal Assessment Resource

Agricultural and Horticultural Science Level 2

	This resource supports assessment against:

Achievement Standard 91298

Report on the environmental impact of the production of a locally produced primary product

	Resource title: Impacts and issues

	4 credits

	This resource:

· Clarifies the requirements of the standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	November 2011

To support internal assessment from 2012

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number: A-A-11-2011-91298-01-5235

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.


Internal Assessment Resource

Achievement standard Agricultural and Horticultural Science 91298: Report on the environmental impact of the production of a locally produced primary product 

Resource reference: Agricultural and Horticultural Science 2.10B
Resource title: Impacts and issues
Credits: 4
Teacher guidelines

The following guidelines are designed to ensure that teachers can carry out valid and consistent assessment using this internal assessment resource. 

Teachers need to be very familiar with the outcome being assessed by the Achievement Standard Agricultural and Horticultural Science 91298. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.

Context/setting

In this assessment activity, students are required to:

· gather information about the environmental impact of a locally produced primary product. 

· use this information to write a report about the environmental impact. 

The context for this activity is a commercial dairy farmer. You could choose a producer from your local community (for example, apple producer, market gardener, flower grower) and adapt this activity as required. It may be appropriate for individual students to focus on a context of their choice. 

Gathering information could involve: 

· interviewing the farmer/grower (this could be a field trip or an interview by phone or video conference)

· library or Internet research to access articles, video clips, television programmes, for example, Rural Delivery, Country Calendar.

You may wish to provide students with a series of questions to support them when they are gathering information, for example:

· How is the environment being changed or modified by the normal operations of the production system?

· What is happening on the farm to cause the change?

· Why is it happening? Why is it necessary?

· Is it a problem? YES? NO? Explain your answer.

· If it is a problem, can the farmer do anything to reduce or minimise the environmental impact?

The emphasis of Achievement Standard 91298 is on the quality of the report, for example, content, structure, and delivery. It may be appropriate to present findings as an oral presentation to the class. Provide an opportunity for the class to ask the presenter 2–3 questions about their findings. 

Conditions

Students are responsible for gathering their own information.

This is an individual assessment task. Students have 4 weeks of in and out-of-class time to complete it.

Resource requirements

Students may require:

· support for planning and taking part in a field trip to a suitable local production system

· recording equipment and a digital camera

· presentation software and a projector.

Additional information

None.

Internal Assessment Resource

Achievement standard Agricultural and Horticultural Science 91298: Report on the environmental impact of the production of a locally produced primary product 

Resource reference: Agricultural and Horticultural Science 2.10B
Resource title: Impacts and issues
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Report on the environmental impact of the production of a locally produced primary product. 
	Report effectively on the environmental impact of the production of a locally produced primary product.
	Report comprehensively on the environmental impact of the production of a locally produced primary product.


Student instructions
Introduction

The production of agricultural and horticultural products in New Zealand has impacts on the local environment—soil, water, air, and living organisms.

Over time, these impacts may cause a decline in the level of production. They can also affect ecosystems and communities, causing problems for growers selling New Zealand products in overseas markets.

This assessment activity requires you to research a commercial dairy farmer and write a report that outlines the typical environmental impacts of milk production.

This is an individual task. You have 4 weeks of in and out-of-class time to complete it.

Preparatory activity

Gather detailed, accurate, and relevant information about the systems and practices used by a commercial dairy farmer in your community. You may wish to: 

· interview the farmer (this could be a field trip or an interview by phone or video conference)

· use the library or Internet to access articles, video clips and television programmes, for example, Rural Delivery, Country Calendar.

Make notes about:

· the systems and practices used by commercial dairy farmers that could impact on the environment… ie. Effluent, irrigation, fertilization, stock management, pasture management
· the specific impact on the soil, air, water, and living organisms

· any responses by the farmer or other relevant person to these impacts, for example; Can they be prevented or minimised? Are they worth worrying about?

· possible modifications to the production process that will reduce or minimise the identified environmental impacts.

If you have access to a digital camera, take photographs to include in your report.

Task

Use the information you gathered 

· on the field trip

· from the NOIC (North Otago Irrigation Co.) website

· from the University of Otago research paper on the Waiareka Creek

· any other relevant websites… ie. DairyNZ, Otago Regional Council, ECAN etc.

to write a report. 
Your report needs to include:

· a description of how EACH aspect of the environment (soil, air, water, and living organisms) is being changed or modified by the normal operations of the production system

· explain how the production process used is causing changes to, or modifying the environment

· evaluate the overall impact of the production process on the environment. This will require an accurate, concise and coherent summary that assesses the impacts of production on the environment and explain whether the grower can do anything to minimise any negative environmental impact. The overall impact should represent a balanced view of both the negative and positive impacts on the environment. 
Note: You are being assessed on the quality of your report, for example, content, structure, conciseness, coherence, and accuracy.

Resources

Websites:

· Rural Delivery (http://tvnz.co.nz/rural-delivery)

· Country Calendar (http://tvnz.co.nz/country-calendar) 
· Ministry for the Environment (http://mfe.govt.nz)
· Environment Canterbury Regional Council (http://ecan.govt.nz)

· Rural News (http://ruralnews.co.nz)

· Ravensdown (http://ravensdown.co.nz)

· Ballance Agri-nutrients (http://ballance.co.nz)

· NIWA (http://niwa.co.nz)

· Environment Waikato Regional Council (http://ew.govt.nz)

· DairyNZ (http://dairynz.co.nz)

· Altum Nutrition (http://www.altum.co.nz/) 
· Parliamentary Commissioner for the Environment (http://www.pce.parliament.nz)

Assessment schedule: Agricultural and Horticultural Science 91298 Impacts and issues

	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student’s report covers all aspects of the environment — soil, air, water, living organisms. 

The student correctly identifies the significant environmental impacts (impacts that are obvious and/or observable) that result from the observed farming operation and explains how the production process causes them. 

The explanations are mostly correct and the information contained is mainly relevant.

For example:  Milk production 
Soil impacts - Breakdown of soil structure due to high levels of cultivation by power harrows, rotary hoes, and soil compaction through the overuse of machinery or pugging from cows been left too long in an area. Over time the soil aggregates breakdown, especially if cultivated when the soil is too wet/dry. Good soil structure is necessary to provide the growing pasture with a deep, friable, well-aerated soil.  Soil compaction inhibits root growth and reduces fertiliser uptake.
Air impacts – There are an increased number of emissions of greenhouse gases due to the increase in the number of cows per hectare. A high stocking rate increases the greenhouse gases methane and nitrous oxide to be emitted. Methane is produced by a cow’s ruminant stomach, so the more cows the more methane produced. Nitrous oxide is emitted when high levels of nitrogenous fertilisers are utilised or are present in the soil. Greenhouse gases increase the air temperature and plant growth, and contribute to rising sea levels, coastal erosion, and extreme weather events. 
Water impacts – Soil erosion from cultivation, leaching of fertilisers such as nitrates and other agrichemicals, surface runoff containing fertilisers and animal effluent, can enter waterways reducing the quality. If too much fertiliser is applied or applied at the wrong time, leaching into waterways can occur.  Water quality in rivers is degraded by effluent. Effluent entering streams following the washing of cow dung and urine off dairy yards into open drains, or through poorly functioning oxidation ponds, can cause pollution of the water and excessive plant and algae growth.  Both these can cause nutrification, allowing algae to grow, which reduces the amount of oxygen in the water and the algae growth can block light for other organisms in the water, causing them to die.

Living organism impacts – Agrichemicals have reduced the diverse level of living organisms present and some species have developed a resistance to them.  Many agrichemicals used in dairying including fertiliser, are poisonous or toxic to people and other living organisms. Indiscriminate use of agrichemicals can cause poisoning of non-targeted plant and animal species such as when using non-selective herbicides like Roundup to remove thistles from pasture killing the clover.    


	The student’s report covers all aspects of the environment — soil, air, water, living organisms. 

The student correctly identifies the significant environmental impacts (impacts that are obvious and/or observable) that result from the observed farming operation and explains how the production process causes them.

The explanations are correct and contain relevant information that has been extracted/ processed from the wider pool of information that has been collected over the course of the unit.

For example:  Milk production
Soil impacts – Breakdown of soil structure due to high levels of cultivation by power harrows, rotary hoes, and soil compaction through the overuse of machinery or pugging from cows been left too long in an area. Over time the soil aggregates breakdown, especially if cultivated when the soil is too wet/dry and results in soil that is prone to wind erosion, has reduced aeration and drainage and is at risk of compaction. Loss of topsoil through wind erosion reduces the fertility of the soil making it less suitable for plant growth. Cultivation is necessary to provide good pasture growth, with a deep, friable, well-aerated soil that will maximise the growth and development of the plants in the ground. Soil compaction inhibits root growth and reduces fertiliser uptake thus reducing the overall growth of the pasture plant. 
Air impacts – There are an increased number of emissions of greenhouse gases due to the increase in the number of cows per hectare, to capitalise on the high price for milk. A high stocking rate increases the greenhouse gases methane and nitrous oxide to be emitted. Methane is produced by a cow’s ruminant stomach, so the more cows the more methane produced.   Nitrous oxide is emitted when high levels of nitrogenous fertilisers are utilised or are present in the soil. Greenhouse gases increase the air temperature and plant growth, and are thought to contribute to rising sea levels, coastal erosion, and extreme weather events. 

Soil erosion due to wind can reduce the air quality.  Soil that has been recently cultivated or is being cultivated during windy conditions can be uplifted.  This causes pollution of the air with fine soil particles blown long distances and settling on other crops, waterways, houses, etc.

Spray drift from agrichemicals can also reduce the air quality and can cause the destruction of insect homes, plant species, and endanger the lives of both native and domestic animals.
Water impacts – Soil erosion from cultivation, leaching of fertilisers such as nitrates and other agrichemicals, surface runoff containing fertilisers and animal effluent, can enter waterways reducing the quality. If too much fertiliser is applied or applied at the wrong time, leaching into waterways can occur.  Water quality in rivers is degraded by effluent. Effluent entering streams following the washing of cow dung and urine off dairy yards into open drains, or through poorly functioning oxidation ponds, can cause pollution of the water and excessive plant and algae growth.  This can cause eutrophication, allowing algae bloom to occur, which reduces the amount of oxygen in the water and the algae growth can block light for other organisms in the water such as fish, causing them to die. There is also an increased growth of bacteria that take up the dissolved oxygen in the water, preventing fish and other living things from absorbing it. The effluent can also carry pathogenic diseases. 
Dairy farming uses a large amount of water, to produce grass, for stock drinking water, in the dairy shed to clean the machinery and to remove effluent. This can put pressure on water supplies, both artesian and surface, reducing the quantity of water in waterways and therefore affecting the water organisms, limiting the amount of area that they have to live and thus causing them to struggle to survive.
Living organism impacts – Agrichemicals have reduced the diverse level of living organisms present and some species have developed a resistance to them.  Many agrichemicals used in dairying including fertiliser, are poisonous or toxic to people and other living organisms. Indiscriminate use of agrichemicals can cause poisoning of non-targeted plant and animal species such as when using non-selective herbicides like Roundup to remove thistles from pasture, killing the clover. 
Many target species have developed a resistance to certain agrichemicals, resulting in the need to select / develop new or different products, e.g. some internal parasites of cows have developed a resistance to some drench families. 

Spray drift can cause the destruction of insect homes and plant species, and endangering the lives of both native and domestic animals. 
Agrichemicals can remain in the soil for a very long time and can affect the growth of plants and of soil organisms, such as earthworms. They could prevent a neighbour from selling produce as organic or may affect the health of the neighbour’s family.
	The student’s report covers all aspects of the environment — soil, air, water, living organisms. 

The student correctly identifies the significant environmental impacts (impacts that are obvious and/or observable) that result from the observed farming operation and explains how the production process causes them.

The explanations are correct and contain relevant information that has been extracted/ processed from the wider pool of information that has been collected over the course of the unit.

The report evaluates, in a concise, coherent and accurate manner, the overall impact on the environment that the production of the product causes. The report considers both the negative and positive impacts on the environment.
For example:  Milk production 

Soil impacts - The health of the soil is of huge importance. The need to provide a fine tilth seedbed when renewing pasture requires the use of ‘high impact’ cultivation equipment. This causes the breakdown of soil structure and with this comes an increased risk of water and wind erosion, reduced drainage and aeration and potentially greater disease risk to the pasture plants.  However, with careful selection of the area being used for pasture, the soil type and the timing of cultivation, the risk of structural breakdown and its associated environmental impacts are minimised. The rotation of paddocks being cultivated also helps minimise the long-term structural damage, and allows earthworms numbers to increase. Soils with good structure have better drainage, aeration, and earthworm numbers, and better retention of nutrients because the soil pores have not been damaged or destroyed.
Air impacts – Due to increased number of cows per hectare, more greenhouse gases of methane and nitrous oxide are being emitted. Methane is produced by a cow’s ruminant stomach, so the more cows, the more methane produced. Limiting the intensification of the farm and having fewer cows will result in less methane being produced but this has significant economic consequences for the farmer. Reducing the nitrous oxide emissions is easier, and can be achieved by limiting the farm’s soil nitrogen levels, lowering the fertiliser application rates and applying at the correct time.   Soil erosion due to wind can reduce the air quality.  This can be reduced by cultivating in still conditions and reducing the amount of cultivation that takes place.  Spray drift from agrichemicals can also reduce the air quality and can cause the destruction of insect homes, plant species, and endanger the lives of both native and domestic animals.  This can be minimised by spraying in calm conditions and using species-specific chemicals. 
Water Impacts - Another key environmental impact that results from commercial milk production is the potential risk from the use of high levels of fertiliser. This agrichemical has huge potential to contaminate waterways and cause algal blooms (due to fertiliser runoff and leaching) and to harm other living things – including humans.  Pasture for dairying requires high levels of fertiliser (e.g. up to 65kg P/ha) to be applied to achieve commercial yields of milk of 290kg milk solids per cow.  However, with careful management of the application of this fertiliser, such as the correct timing, matching application to soil testing and soil type, the risk of large scale leaching occurring is minimised.

Living organism impacts – Agrichemicals have reduced the diverse level of living organisms present and some species have developed a resistance to them.  Many agrichemicals used in dairying including herbicides, are poisonous or toxic to people and other living organisms. However, with careful management of the application of herbicides, such as using the correct spraying techniques at the correct time and matching application to plant species, the risk of poisoning non-targeted plant species is minimised or prevented from negatively affecting other living things in the environment.  The overuse of many agrichemicals such as drenches to reduce internal parasites in cows, has caused many target species to develop a resistance to them, resulting in the need to select / develop new or different products. By only drenching the cows when it is required with the correct dosage ensures that parasites do not become drench resistant.
Milk production is a high input, intensive production process that requires large inputs (fertiliser, cultivation time and energy) in order to achieve a commercially viable product. The risks to soil, water, air and other living things are considerable but with good management, these risks can be overcome and the environment remain largely unaffected in the long term. 


Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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