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Expansion of Bullsbrook Turf Farm, Lot 8 Raphael Road Bullsbrook 
Consultative Environmental Review 

Invitation to make a submission 

The Environmental Protection Authority (EPA) invites people to make a submission on this proposal. If you arc abic 
to, electronic submissions emailcd to the EPA Project Assessment Officer would be most welcome. 

Bullsbrook Turf proposes to expand the existing turf farm at Lot 8 Raphael Road Bullsbrook from 12 hectarcs to 
26 hectares. In accordance with the Environmental Protection Act, a Consultative Environmental Review (CER) has 
been prepared which describes this proposal and its likely effects on the environment. The CER is available for a 
public review period of 4 weeks from Monday 18 March 2002 closing on Monday 15 April 2002. 

Comments from government agencies and from the public will help the EPA to prepare an assessment report in 
which it will make recommendations to government. 

Why write a submission? 

A submission is a way to provide information, express your opinion and put forward your suggested course of action 
- including any alternative approach. It is useful if you indicate any suggestions you have to improve the proposal. 

All submissions received by the EPA will be acknowledged. Submissions will be treated as public documents unless 
provided and received in confidence subject to the requirements of the Freedom of Information Act, and may be 
quoted in full or in part in the EPA's report. 

Why not join a group? 

If you prefer not to write your own comments, it may be worthwhile joining with a group interested in making a 
submission on similar issues. Joint submissions may help to reduce the workload for an tndividual or group, as well as 
increase the pool of ideas and information. If you form a small group (up to 10 people) please indicate all the names 
of the participants. If your group is larger, please indicate how many people your submission represents. 

Developing a submission 

You may agree or disagree with, or comment on, the general issues discussed in the CER or the specific proposals. It 
helps if you give reasons for your conclusions, supported by rclevnt data. You may make an important contribution 
by suggesting ways to make the proposal more environmentally acceptable. 

When making comments on specific elements of the CER: 
clearly state your point of view; 
indicate the source of your information or argument if this is applicable; 
suggest recommendations, safeguards or alternatives. 

Points to keep in mind 

By keeping the following points in mind, you will make it easier for your submission to be analysed: 
attempt to list points so that issues raised are clear. A summary of your submission is helpful; 
refer each point to the appropriate section, chapter or recommendation in the CER; 
if you discuss different sections of the CER, keep them disnnct and separate, so there is no confusion as to 
which section you are considering; 
attach any factual information you may wish to provide and give details of the source. Make sure your 
information is accurate. 

Remember to include: 
your name; 
address; 
date; and 
whether you want your submission to be confidential. 

The closing date for submissions is: Monday 15 April 2002 

Submissions should ideally be emailed to 	OR addressed to: 	The Environmental Protection Authority 
meIinda.macIeodenviron.wa.gov.au 	 P0 Box K822 

PERTH WA 6842 
Attention: Melinda Macleod 

Invitation to make a submission 
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Bullsbrook Turf Farm 

Summary 

Bullsbrook Turf Farm proposes to increase the area of turf production from 12 hectares 
a) to 26 ha. The proponent currently has 8 ha of turf under pivot 1 and 4 ha of turf 

under pivot 2 (Figure 1). The proposed additional 14 ha of turf will be grown under 
pivot 2. The area proposed for expansion of the turf farm was cleared for cattle grazing 
and general agriculture at least 20 years ago. No clearing is required for this proposal. 

The key environmental concern is the potential for export of nutrients to Ellen Brook. 
With regard to this, the proponent has carried out fertiliser trials over a period of 
18 months to develop a nutrient management plan that meets the EPA objective of 
maintaining or improving water quality. This is discussed in the Draft Nutrient and 
Irrigation Management Plan (NIMP) (Appendix B) and will be achieved by: 

elimination of poultry manure from the fertihiser program; 

using the existing nutrients in irrigation water to provide all of the phosphorus for 
8 ha of turf under pivot I, reducing fertiliser phosphorus inputs to this area from the 
previous level of 112 kg/ha/year to nil; 

use of a controlled-release phosphorus fertiliser (MagPhos) for establishment and 
maintenance of the new turf area, with phosphorus applied at 50 kg/ha/year to two 
crops; and 

export in turf rolls of nearly all of applied phosphorus, at the rate of at least 
40 kg/ha/year. 

Changes to the fertiliser phosphorus program will actually result in the nett removal 
from groundwater of 5 kg/ha/year of phosphorus that could otherwise eventually 
report to Ellen Brook. 

It is estimated that nitrogen export to the environment will be 9 kg/ha/year. This 
will be achieved by: 

elimination of poultry manure from the fertiliser program, which will reduce the 
average application of fertiliser nitrogen by 380 kg/ha/year, from the previous 
level of 990 kg/ha/year; 

using the nutrients in irrigation water to provide about one-sixth of the nitrogen 
for 8 ha of turf under pivot 1; 

an average of at least 90% nitrogen-use efficiency by use of fertigation (foliar 
sprays) to apply fertiliser nitrogen on a fortnightly basis; 	 - 

irrigation with center-pivot irrigators that deliver water accurately and uniformly; 
and 

export of nitrogen in turf rolls at a rate of 600 kg/ha/year. 

Ongoing management and monitoring will occur through a Nutrient and Irrigation 
Management Plan (NIMP) that will involve a combination of fertiliser audits, nutrient 
budgets, grass clippings analysis and soil analysis. Groundwater monitoring is not 
recommended as a key monitoring tool due to complications from land use on 
neighbouring properties, historical nutrient enrichment of regional groundwater and 
localized changes in groundwater flow. 



Bullsbrook Turf Farm 

1. The Proposal 

Description and Location 

Bullsbrook Turf (Mr John Maas) intends to expand the existing turf farm at Lot 8 
Raphael Road Bullsbrook from 12 ha to 26 ha. 

Lot 8 Raphael Road has a total area of 58 ha with a creek line in the northern part of the 
property which flows once every 3-4 years when winter rainfall is high. The area 
proposed for expansion of the turf farm was cleared for cattle grazing and general 
agriculture at least 20 years ago. No clearing is required for this proposal. 

The proponent currently has two centre pivot irrigators on the property with a combined 
area of 26 ha. Centre pivot irrigators are very efficient systems that can accurately and 
uniformly distribute water. They also enable nutrients to be evenly applied by foliar 
treatment. At present, there is 8 ha of turf under pivot I and 4 ha under pivot 2 
(Figure 1). The proposed additional 14 ha of turf will be grown under pivot 2. 

The proposal was originally referred to the Environmental Protection Authority (EPA) 
in 1996, but since then the property has changed hands. The EPA set a level of 
assessment of Consultative Environmental Review (CER). Bullsbrook Turf confirmed 
its intention to proceed with the CER in November 2000 and EPA Guidelines were 
reissued in February 2001 (Appendix A). 

The Bullsbrook Turf farm was established on the current property in 1989 after 5 years 
of operation on the adjacent property on Cooper Road. The original owner had been 
directed to the Bullsbrook area by the Water Authority of WA which promoted the 
availability of good quality water for turf. 

The property lies to the east of the Gnangara Mound. Adjacent properties to the north, 
south and east have stock grazing, and another turf farm shares the western boundary. 
Movement of groundwater is to the east. Depth to the watertable is about 3 metres in 
summer, and 2 metres in winter. The dominant soil is grey deep (Bassendean) sand. 

Decision Making Framework 

- 	The EPA management program for Ellen Brook has included the preparation of the 
Environmental Protection (Swan and Canning  Rivers) PoIiy 1998. This policy is intended to 
protect the environmental values of Swan and Canning Rivers. To reach the policy 

- 	objective, a substantial reduction across the catchment in current phosphorus loads is 
required. 

The Department of Environmental Protection (DEP) formulated the Interim Ellen Brook 
Horticulture StrateD  (Draft 1994) to help achieve these reductions. Under the strategy, 
horticultural proposals which potentially have a high risk of nutrient export from the 
horticultural site to surface and/or groundwater were formally assessed. Hence the EPA 
set the level of environmental assessment for the proposal at CER in 1996. This 
Strategy suggested that intensive horticulture such as turf farms should be located such 
that the activity should not be within the Ellen Brook Catchment, or its tributaries, 
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Bullsbrook Turf Farm 

unless it could be conclusively demonstrated that phosphorus export could be contained 
to 1 kg/ha/year. The Strategy was never formally adopted by Government and has been 
superceded by other policy in the Swan Canning Catchment area. 

The Water and Rivers Commission (WRC) is responsible for the management of all 
Western Australia's surface and groundwater resources. The proposal will require a 
groundwater licence from WRC for an annual 418,000 kilolitres (kL), which would be an 
increase from the current licence which allows an annual 193,000 kL. 

The Bullsbrook Turf farm is in the Shire of Swan. The land is zoned General Rural in 
the Shire of Swan Town Planning Scheme No. 9. The purpose and intent of the General 
Rural Zone is to retain the rural character of the area, encourage a range of rural pursuits 
and ensure that land uses are sustainable and compatible with the capability of land, and 
the interests of orderly and proper planning and preservation of amenity. The proposed 
turf farm expansion is consistent with this zoning. 

Bush Forever (Government of Western Australia, 2000) was prepared in response to the 
State's commitment to The National Stratev for the Conservation of Australia c Biological 
Diversity which seeks to establish a representative system of protected areas by protecting 
a target figure of at least IO% of the original extent of each vegetation complex on the 
Swan Coastal Plain. A Bush Forever site is located approximately 250 metres from the 
western boundary of Lot 8, however no impacts to this site are expected from the 
proposal. 

The Swan Canning Cleanup Programme (SCCP) Action Plan was released by the Swan River 
Trust in 1999 and primarily focuses on improving the water quality of the Swan-Canning 
system and therefore reducing the intensity and dccurrence of algal blooms. The SCCP 
Action Plan recommends water quality targets for Ellen Brook and recommends 
strategies to achieve the Cleanup Programmes goals. The SCCP Action Plan recognises 
that a reduction of algae in the Swan-Canning system needs to include reducing the level 
of nutrients entering the rivers from the catchment. 

The Draft Ellen Brook Catchment Management Plan (Ellen Brook Integrated Catchment 
Group, 2000) represents the early stages of a long process of Integrated Catchment 
Management within the Ellen Brook. It identifies stakeholders and participants and 
outlines broadly the process required to address the issues. 

To facilitate the development and implementation of improved land management 
practices, the Ellen Brook Catchment was divided into a number of smaller units called 
Environmental Management Units (EMUs). The EMUs were defined in terms of 
drainage subcatchments, wetland associations, geomorphology, soil types, land uses and 
land management practices. 

In addition to a land capability audit, the EMUs were also characterised by land 
management indicators, which are based on the particular EMUs susceptibility to land 
degradational processes such as phosphorus export, water erosion, wind erosion, salinity, 
waterlogging and flooding. Finally, for each EMU a list of best practice land 
management guidelines were presented in terms of activities that should be encouraged 
and discouraged within the EMU, and the soil-land units on which restorative activities 
should be focused. 
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This proposal falls within the EMU of 'SCI South' and is consistent with the Land 
Management Guidelines presented, which includes addressing phosphorus export 
through the following practices: 

improved fertiliser management programs incorporating soil and tissue nutrient 
analysis and application on demand; and 
retention or establishment of vegetated buffer zones (nutrient filters) along drainage 
channels and tributaries of Ellen Brook. 

The DEP and WRC issued the Environmental Guidelines for the Establishment and Maintenance 
of Turf and Grassed Areas in December 2001. The Guidelines provide information on 
environmental issues associated with the establishment and maintenance of turf and 
grassed areas. They suggest a minimum separation distance between the banks of water 
courses which flow intermittently and turf of 50 metres. The Guidelines also provide 
recommended nutrient application rates. 

The key characteristics of this proposal are presented in Table 1. 

Table 1: Key Characteristics 

Element Description 
Turf production area: 

existing . 12ha 
proposed total • 26 ha 

Groundwater licence: 
existing • .193,500 k.L 
proposed total • 418,000 kL 
Clearing no remnant vegetation will be cleared 
Use of poultry manure uncomposed manures will not be used 
Fertiliser nutrient inputs to 26 ha (2 crops) 

nitrogen - pivot I • 540 kg/ha/year 
nitrogen - pivot 2 • 640 kg/ha/year 
phosphorus - pivot I • nil 
phosphorus - pivot 2 • 50 kg/ha/year 

Nutrients removed in turf rolls (2 crops) 
nitrogen • 600kg/ha/year 
phosphorus • 40 kg/ha/year 

Nutrients to environment from 26 ha 
nitrogen • 9 kg/ha/year 
phosphorus • 5 kg/ha/year removed from g/water 
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2. The Environment 

The Ellen Brook Catchment is situated approximately 20 kilometres (km) north-east of 
Perth, extending south of the town of Gingin to the Swan River at Henley Brook. Ellen 
Brook begins 60 km upstream of where the Brook meets the Swan River. 

The Ellen Brook catchment contains areas of very high conservation value, home to rare 
and endangered flora and fauna, including the last remaining natural habitat of the 
Western Swamp Tortoise Pseudem1d;a'ra umbrina. 

The main land uses within Ellen Brook Catchment include grazing, forestry, annual and 
perennial horticulture, mining and expanding residential development. 

The Ellen Brook Catchment is the largest coastal subcatchment of the Swan-Canning 
River System, with an area of 720 km2  contributing an average of 37 miUion cubic metres 
of runoff into the river annually. Whilst this is only 6% of water input into the Swan 
River, 36% of total phosphorus in the Swan River comes from Ellen Brook, more than 
any other catchment in the Swan-Canning River system. The Brook also contributes 
about 7% of the Swan's total nitrogen load. 

In addition to being a major contributor to nutrient enrichment of the Swan-Canning 
system, Ellen Brook catchment is also faced with other land degradation issues: 

soil salinity; 
wind erosion; 
water erosion; 
water logging; 
phosphorus and nitrogen export; and 
flooding. 

3. Environmental Factors 

Terrestrial Vegetation 

The EPA objective for this factor is to maintain the abundance, species diversity, 
geographic distribution and productivity of vegetation communities. 

Lot 8 Raphael Road was cleared for cattle grazing and general agriculture at least 20 years 
ago. The additional 14 ha required for the expanded turf area under pivot 2 was cleared 	 - 
prior to the current proponent taking over the property, therefore no clearing is required 
for this proposal. 

The proponent has already undertaken some revegetadon of the property with deep 
rooted species (in 1999 and 2001) and proposes to replant locally occurring species along 
the watercourse (see Figure 1). As a result of this proposal, the property will contain 
more deep rooted vegetation which is expected to assist the salinity problem in this 
catchment. 
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Wetlands and Watercourses 

The EPA objective for this factor is to maintain the integrity, functions and 
environmental values of wetlands and watercourses. 

A watercourse runs through northern end of the property which flows once every 3-4 
years when winter rainfall is high. Potential impacts to the watercourse could be direct 
impact to watercourse vegetation from turf farming activities, or indirect from nutrients 
entering the watercourse. 

To avoid and mitigate any impacts, it is proposed that turf farming operations will be set 
back at least 50 metres from the edge of the banks of the watercourse and the buffer 
area will be revegetated with locally occurring species (Figure 1). 

The issue of potential impacts from nutrients is further discussed below and in the Draft 
NIMP (Appendix B). 

The outcome of the proposal for this factor is an environmental benefit from 
revegetation of the watercourse buffer. 

Surface Water and Groundwater Quality 

The EPA objective is to maintain, and in the long term, improve the quality of surface 
water and groundwater to ensure that existing and potential uses, including ecosystem 
maintenance, are protected, in accordance with the objectives of the SCCP Action Plan, 
the Swan Canning EPP and the principles of the Australian and New Zealand Water 
Quality Guidelines (ANZWQG). 

Surface water and groundwater in the vicinity of Lot 8 is currently high in phosphorus 
and there is a risk of increased nutrient and pesticide export into surface water, 
groundwater and the Ellen Brook Catchment from operation of the turf farm. 
However, the Draft NIMP (Appendix B) demonstrates how the EPA's objective of 
maintaining or improving water quality will be met. 

In summary, it will be achieved by: 
elimination of poultry manure from the fertiliser program; 
using the existing nutrients in irrigation water to provide all of the phosphorus for 
8 ha of turf under pivot 1, reducing fertiliser phosphorus inputs to this area from the 
previous level of 112 kg/ha/year to nil; 
use of a controlled-release phosphorus fertiliser (MagPhos) for establishment and 
maintenance of the new turf area, with phosphorus applied at 50 kg/ha/year to two 
crops; and 
export in turf rolls of nearly all of applied phosphorus, at the rate of at least 
40 kg/ha/year. 

Changes to the fertiliser phosphorus program will actually result in the nett removal 
from groundwater of 5 kg/ha/year of phosphorus that could otherwise eventually 
report to Ellen Brook. 
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It is estimated that nitrogen export to the environment will be 9 kg/ha/year. This 
will be achieved by: 

elimination of poultry manure from the fertiliser program, which will reduce the 
average application of fertiliser nitrogen by 380 kg/ha/year, from the previous 
level of 990 kg/ha/year; 
using the nutrients in irrigation water to provide about one-sixth of the nitrogen 
for 8 ha of turf under pivot 1; 
an average of at least 90% nitrogen-use efficiency by use of fertigation (foliar 
sprays) to apply fertiliser nitrogen on a fortnightly basis; 
irrigation with center-pivot irrigators that deliver water accurately and uniformly; 
and 
export of nitrogen in turf rolls at a rate of 600 kg/ha/year. 

Special storrnwater management strategies will not be necessary for the new turf area 	 - 
because there is little or no runoff even after extreme rainfall events. Bassendean sands 
have extremely high rates of water infiltration which are maintained by the regular use of 
wetting agents especially on the gently sloping parts of the turf farm. 

The implementation of the NIMP will ensure that the EPA objectives will be met. 

Groundwater Quality - Water Abstraction 

The EPA objective is to ensure that the beneficial uses of groundwater, including 
ecosystem maintenance, are protected. 

The proponent currently holds a groundwater licence for 193,000 kL from the 
superficial aquifer, which allows for ecosystem maintenance. There is the potential that 
an increased water abstraction to 418,000 kL may have a negative impact on the 
environment, however that would be determined by the WRC at the time of granting the 
additional water licence. 

The WRC is responsible for the management of all Western Australia's surface and 
groundwater resources and have indicated that groundwater is available for the 
additional turf area. It is anticipated that the licence application will be finalised 
following the EPA assessment of the proposal and if the Minister for the Environment 
subsequently sets environmental conditions that would allow the proposal to be 
implemented. 
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Table 2: Environmental Factors and Management 

Environmeni;7 EPA Objective Existing Potential Environmental Predicted 
Factor environment impact management outcome 

BIOPHYSICAL 
Terrestrial Maintain the abundance, Property, has No impact as Proposal Property will 
vegetation species diversity, geographic been no clearing of includes contain more 

distribution and productivity previously remnant replanting of deep rooted 
of vegetation communities. cleared, vegetation is locally occurring vegetation as a 

required. species along result of the 
watercourse. proposal which 

will assist the 
salinity problem 
in this 
catcbment. 

\Vetlands and Maintain the integrity, Watercourse Potential Turf farming Environmental 
watercourses functions and environmental runs through direct impact operations will benefit from 

values of wetlands and northern end to be set back at revegetation of 
watercourses. of property. watercourse least 50m and watercourse 

vegetation dryland buffer buffer. 
from turf will be 
farrrung revegetated. 
activities. Management of 
Nutrients nutrients 
could enter discussed below. 
watercourse. 

POLLUTION MANAGENT 
Surface water Maintain, and in the long term, Surface water. Potential for NIMP will be EPA objectives 
quality improve the quality of surface in the vicinity increased implemented. will be met. 

water to ensure that existing of Lot 8 is nutrient and 
and potential uses, including currently high pesticide 
ecosystem maintenance, are in export into 
protected, in accordance with phosphorus. surface water 
the objectives of the SCCP, from 
the Swan Canning EPP and operation of 
the principles of the the turf farm. 
ANZWQG.  

Groundwater Maintain, and in the long term, Groundwater Potential for NIMP will be EPA objective 
quality - improve the quality of in the vicinity increased implemented. will be met. 
nutrients and groundwater to ensure that of Lot 8 is nutrient and Proposal will 
pesticides existing and potential uses, currently high pesticide result in a nett 

including ecosystem in export into removal of 
maintenance, are protected, in phosphorus. groundwater approximately 
accordance with the objectives and the Ellen 5 kg/ha/year of 
of the SCCP, the Swan Brook phosphorus 
Canning EPP and the Catchment. from 
principles of the ANZWQG.  groundwater. 

Groundwater Ensure that the beneficial uses Current Potential that The WRC has EPA objective 
quality - water of groundwater, including groundwater increased indicated that will be met. 
abstraction ecosystem maintenance, are licence for water groundwater is 

protected. 193,000 kL abstraction available for the 
allows for will have additional turf 
ecosystem negative area. 
maintenance, impact on 

environment. 

P. 8 



Bullsbrook Turf Farm 

4. Environmental Management 

Ongoing management and monitoring  will occur through a NIMP that will involve a 
combination of fertiliser audits, nutrient budgets, grass clippings analysis and soil 
analysis. Groundwater monitoring is not recommended as a key monitoring tool due 
to complications from land use on neighbouring properties, historical nutrient 
enrichment of regional groundwater and localized changes in groundwater flow. This 
is discussed further in Section 6 of the Draft NIi'1P (Appendix B). 

The proposal to expand the area of turf at Lot 8 Raphael Road, Bullsbrook from 12 ha 
to 26 ha will meet the EPA's objectives for all environmental factors and will result in 
the nett removal from groundwater of 5 kg/ha/year of phosphorus - approximately 	 - 
130 kg per year. 

Table 3 provides a consolidated list of the proponents commitments for implementation 
of the proposal. 

Table 3: Proponent Commitments 

No. Topic Actions Objectives Timing 

Nutrient & Prepare a Nutrient & Ensure turf farm operations Prior to the 
irrigation Irrigation Management Plan do not increase nutrient establishment of 
management for the turf farm which and pesticide export into new turf on pivot 2. 

addresses: surface water, groundwater 
nutrient management; or the Ellen Brook 
irrigation; Catchment. 
water resource protection; 
pesticide use and storage; 
monitoring and reporting; 
and 
contingency plans.  

2. Revegetation Revegetate dryland buffer Increase the amount of Prior to 
adjacent to watercourse with deep rooted vegetation establishment of 
locally occurring species as in the catchment; and turf within 50 m of 
detailed in the Nutrient & Provide a buffer the watercourse 
Irrigation Management Plan. between turf farming area. 

operations and the 
watercourse. 

3. Nutrient & Implement the approved Achieve the objectives of Commencing prior 
irrigation Nutrient & Irrigation commitment 1. to the establishment 
management Management Plan referred to of new turf on pivot 

in commitment 1. 2. 
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Environmental Protection Authority 
Guidelines 

EXPANSION OF AN EXISTING TURF FARM ON LOT 8 RAPHAEL 
ROAD, BULLSBROOK, SHIRE OF SWAN 

(Assessment Number 1067) 

Part A 	 Specific Guidelines for the preparation of the Consultative 
Environmental Review (reissued) 

Part B 	 Generic Guidelines forthe preparation of an 
environmental review document 

Attachment 1 	Example of the invitation to make a submission 

Attachment 2 	Advertising the environmental review 

Attachment 3 	Example of the newspaper advertisement 

These guidelines are provided for the preparation of the proponent's environmental review 
document. The specific environmental factors to be addressed are identified in Part A. The 
generic guidelines for the format of an environmental review document are provided in Part 
B. 

The environmental review document must address all elements of Part 'A' 
and Part 'B' of these guidelines prior to approval being given to commence 
the public review. 

1 



Part A - Specific Guidelines 

Part A: Specific Guidelines for the preparation of the 
Consultative Environmental Review 

1. The proposal 

Bullsbrook Turf (the proponent) intends to expand turf farm operations at an existing turf 
farm at Lot 8, Raphael Road, Bullsbrook. The proposal was originally referred to the 
Environmental Protection Authority (EPA) in 1996 and Guidelines were issued on the 27th 
February 1997 to assist the proponent in the preparation of the review documentation, which 
was to address issues associated with expanding turf operations from 12 hectares to 24 
hectares. 

After a period of inaction, the Department of Environmental Protection (DEP) wrote to the 
proponent on the 30th  October 2000 to confirm an intent to complete the environmental 
review and allow the EPA to finalise its assessment of the proposal. At this time it was 
considered that it would be necessary to reissue guidelines to ensure that they reflected current 
policy direction and most recent Government initiatives if the proponent wished to proceed 
with the formal assessment. 

Bullsbrook Turf confirmed its intent to proceed with the Consultative Environmental Review 
and as such, the EPA has reissued Guidelines, reflecting the most current developments 
applicable to the proposal. 

It is noted that the proponent now wishes to expand turf farm operations to 26 hectares. This 
minor change in the proposal detail is not considered to affect the level of assessment and is 
encompassed within the intent of the Guidelines issued. 
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Part A - Specific Guidelines 

2. Environmental factors relevant to this proposal 

At this preliminary stage, the Environmental Protection Authority (EPA) believes the relevant environmental factors, objectives and work 
required is as detailed in the table below: 

CONTENT SCOPE OF WORK 
Factor Site specific factor EPA objective Work required for the environmental review 

BIOPHYSICAL  

Terrestrial Clearing of remnant Maintain the abundance, species diversity, Map and describe any remnant native vegetation likely to be 
vegetation vegetation as a result geographic distribution and productivity of affected by the farm expansion. 

of farm expansion vegetation communities 
Di 	 in any loss n the context of regional significance and 
describe how impacts can be avoided, minimised or mitigated to 
meet the EPA objective, including options for rehabilitation of 
non-production areas. 

Wetlands Set back of farm Maintain the integrity, functions and Map water bodies and watercourses in relation to the proposed turf 
operations to protect environmental values of wetlands farm production areas and design farm layout to ensure that 
water courses and recommended setbacks are maintained (minimum of at least 
water bodies lOOm), consistent with the interim Ellenbrook Strategy. 

Identify the potential for nutrient export through leaching and 
describe management measures to mitigate impacts. 



Part A - Specific Guidelines 

POLLUTION MANAGEMENT  

Surface water Management of farm Maintain, and in the long term, improve the Undertake studies that demonstrate that the expansion of the turf 

quality operations, with quality of surface water to ensure that farm will not result in increased nutrient/pesticide export into the 
particular regard to existing and potential uses, including Ellen Brook Catchment from operation of the site. 
nutrient and pesticide ecosystem maintenance, are protected'in Furthermore, the studies will need to demonstrate a long term 
management accordance with the objectives of the Swan reduction in off-site nutrient export (though surface runoff), 

Canning Cleanup Program (SCCP) and achieved through design and/or technology as well as on-going 
Swan Canning Environmental Protection management. 

 Policy (Swan Canning EPP), and in 
accordance with the principles of the As a minimum, it will need to be demonstrated that phosphorus 
Australian and New Zealand Water Quality export can be managed not to exceed I kg/halyr. 

Guidelines (ANZWQG) The proponent is encouraged to consider the recommendations in 
the Draft Ellen Brook Catchment Management Plan (EBCMP) for 
horticulture development and long term management objectives in 
this area, and to demonstrate how the proposal can be managed to 
meet these objectives. 

Groundwater Management of farm Maintain, and in the long term, improve the Undertake studies that demonstrate that the expansion of the turf 
quality operations, with quality of ground water to ensure that farm will not result in increased nutrient/pesticide export into the 

particular regard to existing and potential uses, including Ellen Brook Catchnient from the site operation. 
nutrient and pesticide ecosystem maintenance, are protected, in Furthermore, the studies will need to demonstrate a long term 
management accordance with the objectives of the SCCP, reduction in off-site nutrient export (though leaching), achieved 

Swan Canning EPP and principles of through design and/or technology as well as on-going 
ANZWQG. management. 

As a minimum, it will need to be demonstrated that phosphorus 
export can be managed not to exceed I kg/halyr. 

The proponent is encouraged to consider the recommendations in 
the Draft Ellen Brook Catchment Management Plan (EBCMP) for 
horticulture development and long term management objectives in 
this area, and to demonstrate how the proposal can be managed to 
meet these objectives. 
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Groundwater Water abstraction Ensure that the beneficial uses of Secure an intent for water abstraction from the Water and Rivers 
quality groundwater, including ecosystem Commission, addressing issues of potential impacts of that 

maintenance, are protected. abstraction on environmental values. 

These factors should be addressed within the environmental review document for the public to consider and make comment to the EPA. The 
EPA expects to address these factors in its report to the Minister for the Environment. 

The EPA expects the proponent to fully consult with interested members of the public and take due care in ensuing any other relevant 
environmental factors, which may be of interest to the public, are addressed. 
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3. Availability of the environmental review 

3.1 Copies for distribution free of charge 

Supplied to DEP: 

Library/Information Centre...........................................9 
EPA members ...............................................................6 
Officers of the DEP (Perth)...........................................6 

Distributed by the proponent to: 

Government departments 	. Water and Rivers Commission .....................................1 
Agriculture WA .......... ..... ....................................... 1 

Local government authorities 	• 	Shire of Swan ................................................................ 1 

Libraries 	 • 	J S Battye Library..........................................................3 
The Environment Centre...............................................2 
Midland Public Library.................................................2 

Other 	 • 	Conservation Council of WA........................................1 
Ellen Brook Integrated Catchment 
Management Group......................................................2 
Bullsbrook Ratepayers Association .............................1 
North Swan Land Conservation 
District Committee ....................................................... 1 

3.2 Available for public viewing 

J S Battye Library; 
Midland Public Library; 
Department of Environmental Protection Library. 

Could you please supply the project officer with an electronic copy of the document for use on 
Microsoft Word 98, and any scanned figures. Where possible, figures should be reproducible 
in a black and white format. 

1 
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SUMMARY of NIMP 

This Draft Nutrient and Irrigation Management Plan (NIIMP) is presented as the 
technical appendix for the Consultative Environmental Review (CER) on the proposal 
to expand the Bullsbrook Turf farm at Lot 8 Raphael Road, Bullsbrook. It has been 
prepared on behalf of Mr John Maas of Bullsbrook Turf in support of a proposal to 
increase the allocated annual water licence from 193000 kilolitres (kL) to 418000kL. 
This would allow the area of turf production to be increased from 12 hectares (ha) to 
26ha. 

The Environmental Protection Authority set the level of assessment for the proposed 
turf farm expansion at CER. It was indicated by the Department of Environmental 
Protection (DEP) that the proposal will need to demonstrate very low levels of nutrient 
export from the property, consistent with the Interim Ellen Brook Horticulture Strategy, 
by clearly identifying nutrient budgets, by effective nutrient monitoring and by careful 
design and management of the proposed expansion. 

The property lies to the east of the Gnangara Mound. Adjacent properties to the north, 
south and east have stock grazing, and another turf farm shares the western boundary. 
Movement of groundwater is to the east. Depth to the watertable is about 3 metres in 
summer, and 2 metres in winter. The dominant soil is grey deep (Bassendean) sand. 

In the period of time that Soil Management Consultants has been assisting Bullsbrook 
Turf to improve nutrient management, several fertiliser trials have been carried Out both 
for existing and new turf areas. Use of uncomposted poultry manure has been 
discontinued without any detrimental effects on turf quality, but with considerable 
improvement to nutrient use efficiency. The' importance of eliminating poultry 
manure from the program can not be overstated. For example, application of 
poultry manure can lead to accumulation of extremely high concentrations of 
phosphorus (P) in soil, much of which would be leached from Bassendean sands over 
winter. 

It has been shown through several turf production cycles that P in irrigation water 
obviates the need for any fertiliser P for 8ha of turf under pivot 1. Fertiliser P 
applications to this area will be reduced from the previous level of 112 kg/ha per year 
to Nil. 

The proposed new turf area will be under pivot 2, which draws groundwater that is not 
enriched with nutrients. A pot trial has been carried out under controlled conditions to 
assess the potential of 'MagPhos' (fused magnesium phosphate) as a controlled-release 
P fertiliser for establishment and maintenance of turf under pivot 2. MagPhos is 
insoluble in water but release of P can be controlled to match turf growth 
requirements. For turf under pivot 2, fertiliser P applications will be reduced from the 
previous level of 112 to 50 kg/ha. 

Where the use of poultry manure has been discontinued and fertiliser P has been applied 
to turf either as a slow-release fertiliser (such as MagPhos) or by fortnightly 
applications of soluble inorganic fertilisers (by broadcast or fertigation), trials at several 
turf farms have demonstrated total recovery of fertiliser P in exported turf rolls. 
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Taken over the total proposed turf area of 26ha, improvements to the fertiliser P 
program will result in nett removal from groundwater of about 5 kg/ha (130kg in 
total) per year of P that could eventually report to Ellen Brook. 

Research is continuing with fertiliser N trials. The previous efficient strategy will 
continue of applying all fertiliser N and K by fertigation each fortnight for summer 
crops. Given the withdrawal of poultry manure, it is estimated that this will reduce 
fertiliser N application by 350 kg/ha per year for turf under pivot 2, from the 
previous level of 990 kgP/ha to about 640 kg/ha per year. It is expected that N use 
efficiency for the summer crop will be close to 100%. 

For turf under pivot 1, an even greater reduction in fertiliser N is anticipated because N 
in irrigation water should provide the equivalent of 100 kg/ha of N per year, or 
about one-sixth of crop requirements. 

Soil Management Consultants recommends that the monitoring program at Bullsbrook 
Turf should use a combination of fertiliser audits, accurate nutrient budgets for each 
grass species, grass clippings analysis to assess the level of supply of nutrients and soil 
analysis to check that excessive levels of leachable P have not accumulated or been 
applied. 

There are problems associated with groundwater monitoring due to various aspects 
such as land use on neighbouring properties, depth of sampling, historical nutrient 
enrichment of regional groundwater and localised changes in groundwater flow. 
Properties adjacent to Bullsbrook Turf to the north, south and east have stock grazing, 
and another turf farm shares the western boundary. It was considered likely that 
groundwater monitoring would have similar problems to those experienced at other 
rural subdivisions. 

Irrigation is applied by centre pivot irrigators which are very efficient systems that 
accurately and uniformly distribute water, and enable nutrients to be evenly 
applied by foliar treatment. The quantity and frequency of water applications to turf 
are based on recommendations of the Water Corporation and those in the 
Environmental Guidelines for the Establishment and Maintenance of Turf and Grassed 
Areas (Water and Rivers Commission & DEP, 2001). Recent research has shown that 
the planned new grass varieties may have lower water requirements than Wintergreen 
couch. 

The proposed new turf area under pivot 2 has a creek line immediately to the north, 
which reports to a wetland on a neighbouring property. Suitable native trees will be 
planted between the northern edge of the new turf block and the creek. Trees have 
already been planted along the border of pivot 1 adjacent to Cooper Road. 

Pesticide and herbicide chemicals are stored and used in accordance with the 
Environmental Guidelines for the Establishment and Maintenance of Turf and Grassed 
Areas. All are approved chemicals for turf management. Bullsbrook Turf has given a 
commitment to construct a containment cell for fuel and chemicals storage in order to 
prevent liquid escape should an accidental spillage occur. 
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1. SITE DETAILS, SOIL CONDITIONS and BORE WATER QUALITY 

The property lies to the east of the Gnangara Mound. Adjacent properties to the north, 
south and east have stock grazing, and another turf farm shares the western boundary. 
Movement of groundwater is to the east. Depth to the watertable is about 3 metres in 
summer, and 2 metres in winter. 

The property has a total area of 58ha. The area proposed for expansion of the turf farm 
was cleared for cattle grazing prior to establishment of Bullsbrook Turf in 1989. There 
are two centre-pivot irrigators with a combined area of 26ha, 8ha under pivot 1 for 
existing turf and 18ha under pivot 2. There is currently only 4ha of turf under pivot 2 
given the current water licence of 193000kL per year for 12ha of turf. An increase in 
turf production to 26ha would require an annual water allocation of 418000kL. 

The dominant soil is grey deep (Bassendean) sand. On the existing turf area some 
sections of soil have been amended by additions of Corisolaro's sand (a clayey sand 
mined locally) or fly ash (a byproduct of power generation). 

Soil Samples July 2000 

When Soil Management Consultants was engaged by Bullsbrook Turf in July 2000, the 
first step was to determine soil nutrient levels. Five samples were taken from existing 
turf under pivot 1 including several areas that had been amended with Consolaro's sand 
or fly ash, and two samples were taken from the cleared area under pivot 2. 

Table 1. Soil sample results for July 2000 
Soil sample no. 1 2 3 4 5 6 7 

Existing turf under pivot 1 New land pivot 2 

pH 	ter 6.5 6.7 6.7 6.9 6.8 6.0 6.2 

Available N mg/kg 16 6 20 5 7 5 5 

PR! 0.5 0.4 0.1 2.6 0.4 0.5 1.4 
Available P mg/kg 10 19 39 55 19 5 4 

Target P mg/kg 5 7 13 20 7 4 4 
- 	 Available N = Ammonium-N + Nitrate-N 	FRI = Phosphorus retention index 

Available P = Bicarbonate extractable P (Colwell method) 
Target P = Upper level of the optimum range of available P for turf growth 

Available Nitrogen 

Available N consists of ammonium-N plus nitrate-N. Fertiliser N is rapidly taken up by 
active turf especially when foliar applied. Concentrations in topsoil of existing turf 
varied from 5 to 20 (mean 11) mg/kg equivalent to 7-30 kg/ha of available N. The 
current levels would have depended on the period since the last application of inorganic 
fertiliser (urea), whether residues of poultry manure were contributing to the pooi of 
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available N and leaching due to winter rainfall. Note that samples 2, 4 and 5 from 
existing turf had similar concentrations to the new land samples. 

Available Phosphorus and PRI 

Table 1 gives the target concentration of available P for each soil sample. The target P 
is at the upper level of the optimum range of soil P for turf and depends on the P-
retention capacity (PRI) of the soil. Unamended Bassendean sands have an extremely 
low PRI (<1) and therefore the target levels of available P are also very low (generally 
3-5mg/kg). 

For existing turf, PRIs were less than 1 for all but one sample and hence the soils were 
saturated with P and unable to retain further applications of soluble P. 	The 
concentrations of available P (10-55mg/kg) were much higher than the target 
concentrations (5-20mg/kg) for turf, indicating that there was considerable potential to 
reduce fertiliser P inputs. At sites 3 and 4 soil amendment had the effect of increasing 
the level of available P by about 30-40mg/kg compared with unamended soil. However 
soil amendment is only effective so long as soil testing is used in the management of 
fertiliser P. This had not been the case at Bullsbrook Tuif, primarily because poultry 
manure was used frequently and this is known to supply excessive amounts of P. 

Bore Water Analyses 

There was some historical evidence that irrigation water for pivot 1 was enriched with 
nutrients. Consequently regular sampling was carried out between August 2000 and 
April 2001. Thirteen samples from bore 1 (near Cooper Road) were analysed for pH, 
electrical conductivity (EC), nitrate-N, ammonium-N, P, K and S (one sample only was 
analysed for K and S). One sample from bore 2 was also analysed. 

'fable 2. liore water analysis results, August 2UUU - April ZUUI 

Bore 1 (13 samples) 	Bore 2 (1 sample) 
Range 	Mean 

pH 5.0 - 5.6 	5.4 4.8 
Electrical Conductivity mS/rn 57 - 73 	65 38 

------------------- ------------------- 

Nitrate-N 5.2 - 7.9 	6.6 less than 0.1 
Ammonium-N all less than 0.1 0.23 
Phosphorus 1.9-3.0 	2.5 less than 0.1 
Potassium 14 2.5 

Sulphur 27 7 

Water from bore 1 contains significant concentrations of nutrients. These are most 
likely to have accumulated in the superficial aquifer due to leaching of inorganic 
fertiliser and poultry manure components. Based on a typical annual application rate of 
about 1600mm of irrigation water, the nutrient levels in bore 1 water would provide 
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the equivalent of 106kg/ha of N and 40kg/ha of P per year. With regard to the P 
component this was likely to be sufficient for turf growth without additional fertiliser P, 
so this was investigated in a trial set up within the existing turf area. It was intended to 
assess the value of the N component in water from bore 1 at a later date. 

Irrigation water for pivot 2 has very low concentrations of nutrients. This bore is deeper 
than bore 1 and may not be drawing from the top of the superficial aquifer. 

2. PREVIOUS FERTILISER PROGRAM 

The previous fertiliser program for summer couch was based on applications of 1 x 
poultry manure at 10m3/ha, 2 x Horticulture Special at 300kg/ha, 7.5 x urea at 80kg/ha 
plus KCI at 50kg/ha (fortnightly) and 5 x urea at 20kg/ha (foliar applications with trace 
elements). On average two harvests of couch are made per year, with growth periods of 
4-5 months and 7-8 months respectively for the summer and winter crops. The winter 
crop has a dormant growth period when very little fertiliser is applied. 

The nutrients supplied by each fertiliser are shown in Table 3. The estimated 
contribution of poultry manure is based on data of Agriculture WA (Best Crop 
Production Practices for Managing Fly Breeding and for Using Manure, Agriculture 
WA Miscellaneous Publication 7/97). 

iauie . rievious LUFLUINUF  IJ uaui auu UUUiWIL 1HULS tOt SUH1II1f COUCH 

Nutrient Source 	 Nitrogen Phosphorus Potassium 
--------- kg per haofnutrient-------- 

Poultry manure 10 m3/ha 	 100 	35 	40 
Horticulture Special 600 kg/ha 	 73 	21 	61 
Urea main program 600 kg/ha 	 276 

Urea foliar 100 kg/ha 	 46 
Potassium chloride 375 kg/ha 	 187 

Fertiliser nutrients applied for summer couch 	495 	56 	288 

Nutrients exported in couch rolls ## 	1 230-480 I 20-140 1 160-230 
## Determination of these values is explained in the next section 

Note that nutrient totals in table 3 do not include contributions from irrigation water 
which for bore 1 are equivalent to about 53 kg/ha of N and 20 kg/ha of P per crop. 

The previous application rate of poultry manure at Bullsbrook Turf was relatively low. 
For example as recently as 1997 Agriculture WA was recommending up to 100 m3/ha 
per year for new land and 30-75 m3/ha per year for old land or established turf. Where 
a turf farmer applies 25 m3/ha of poultry manure per crop immediately after harvest, as 
much as two-thirds of fertiliser N and K and all (an excess) of fertiliser P can be 
provided by the manure, provided nutrient leaching is not significant. 
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The low ratio of N to P in manures invariably results in an oversupply of P compared 
with crop requirements, and in soils of very low PRI this leads to a rapid build up of 
available P and an increased potential for P leaching. Concentrations of available P as 
high as 160mg/kg (equivalent to at least 240kg/ha) have been recorded in grey sands 
following poultry manure application. Elimination of poultry manure from the fertiliser 
program was the first essential step towards more efficient fertiliser use. 

3. NUTRIENTS EXPORTED IN TURF ROLLS 

An estimate of the amount of N, P and K exported in the organic matter component of 
Wintergreen couch turf from Bullsbrook Turf was made by analysis of samples from 
freshly cut rolls. Representative portions were taken and the combined areas measured. 
Adhering soil was removed, the dry weight was determined and subsamples were 
analysed for N, P and K. Samples were taken from three successive harvests in the 
trial area under pivot 1. Results are presented in Table 4. 

Table 4. Measurements of dry matter yield, nutrient composition of dry matter 
and the amounts of nutrients exported in rolls of Wintergreen couch from the trial 

area under nivot 1. 
Sample DMY N P K N P K 

t/ha % in dry matter kg/ha exported in rolls 

W/G Couch 9/00 19 2.53 0.73 0.91 481 139 173 

W/G Couch 1/01 16 1.44 0.1 1.08 230 24 173 
W/G Couch 1/01 14 1.85 0.26 1.64 259 36 230 
W/G Couch 5/01 18 1.78 0.16 1.06 320 29 191 
W/G Couch 5/01 16 1.68 0.13 1.00 269 21 160 

DMY = Dry matter yield of organic material in rolls 

The weights of organic material were equivalent to between 14 and 19 t/ha of dry 
matter. The amounts of N, P and K in Wintergreen couch rolls were estimated to be 
equivalent to 230-480, 21-139 and 160-230 kg/ha per crop respectively. Research 
canied out at other turf farms has demonstrated dry matter yields of 14-26 t/ha per crop 
and rates of nutrient export of 260-350kg/ha of N, 39-71kg/ha of P and 150-220kg/ha of 	 - 
K per crop (Chemistry Centre WA report to Agriculture WA, June 1994 and Soil 
Management Consultants unpublished reports). 

4 

Nitrogen 

The level of N in turf rolls from the first trial harvest was considerably higher than for 
subsequent harvests, and this was probably due to the presence of residual poultry 
manure in samples plus the luxury total amount of fertiliser N applied to this crop 
(495kg/ha). The following trial crops received approximately 320kg/ha of fertiliser N, 
the much lower rate due to withdrawal of both poultry manure and Horticulture Special. 
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The proportion of fertiliser N recovered in rolls was high, ranging from 97% for 
harvest 1 to a mean of 84% for harvests 2 and 3. One management strategy that 
accounts for this is that all inorganic fertiliser N (urea) is foliar applied, resulting in 
very effective uptake of nutrients and optimum conditions for turf growth. It is also 
customary to delay post-harvest fertiliser applications until significant regrowth has 
occurred. However these results do not include the input of N from bore water, and 
therefore further improvements to the fertiliser N program are possible. 

Phosphorus 

For harvest 1 it was estimated that 139kg/ha of P was removed in turf rolls compared 
with 56kg/ha of fertiliser P, or that 2.5 times the amount of fertiliser P was exported 
in rolls. A combination of factors would have contributed to this including the presence 
of residual poultry manure in turf roll samples, the contribution of P from bore water 
(20 kg/ha per crop) and the significant concentration of residual P in soil. At the time 
of harvest 1 there was the equivalent of 30kg/ha of available P in topsoil, and there 
would have been a lower but significant level of available P in the subsoil. Given that 
soil P levels would have been even higher at the start of the turf cycle, then these extra 
sources of P would have increased the total pool of available P to more than 110kg/ha, 
compared with only 56kg/ha of fertiliser P. 

In subsequent harvests from the trial area an average of 28kg/ha of P (range 21-
36kg/ha) was recovered in turf rolls. The only sources of P for these two crops were 
bore water (20kg/ha) and residual soil P, because both poultry manure and Horticulture 
Special had been withdrawn. The gradual depletion of the soil reserves of available P 
over three crop cycles is shown in the following $ection. 

4. FERTILISER PHOSPHORUS TRIALS 

Trials were carried out on existing turf under pivot 1 where bore water was predicted to 
provide all the necessary P for turf growth, and with a potential controlled-release 
fertiliser (MagPhos) for the new area of turf under pivot 2. 

Fertiliser P Omission Trial on Existing Turf Under Pivot 1 (Bays 1-2 South End) 

It was estimated that bore water for pivot 1 would provide the equivalent of about 
20kg/ha of P per crop. After the use of poultry manure was discontinued from 
September 2000, this trial assessed over two successive crop cycles whether any 
fertiliser P was likely to be needed in the future for the 8ha of turf under pivot 1, 
provided that nutrient levels in the bore water did not decrease significantly. It was 
expected to take several harvests to determine this because soil reserves of P would 
provide initially a supplementary source of P. 

Bays 1 and 2 on the south side of pivot 1 were selected for the trial. Soil (0-10cm) and 
grass clippings samples were taken at the three crop harvests in September 2000, 
January 2001 and May 2001, with an extra soil sampling in November 2000. Soil 
samples were analysed for phosphorus retention index (PRI) and bicarbonate 
extractable P (Bic P), and grass clippings for total P. Results are shown in Table 5. 
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Table 5. Soil analysis and grass clippings results over three crop cycles in the area 
of the fertiliser P omission trial on existing turf under pivot 1 

Sampling site PR! 9/00 Bic P 9/00 Bic P 11/00 Bic P 1/01 Bic P 5/01 

Soil mg/kg mg/kg 	mg/kg mg/kg 

East 40 metres 1.3 11 10 	6 5 
East 20 metres 0.2 90 

West 20-40 metres 0.8 12 4 	16 6 

Unfertilised soil 6 

Grass clippings %Pj 0.51, 0.56 0.40 0.44, 0.37 

Soil: Soil samples taken at the start of the trial had variable concentrations of Bic P 
(11-90mg/kg), with one site obviously 'contaminated' with P, possibly due to fly ash 
applied as an amendment. At the January 2001 harvest there was still some variability. 
However by the May harvest which was the second after withdrawal of poultry manure, 
concentrations of Bic P had stabilised at 5-6mg/kg, the same as that for a sample of 
unfertilised soil from under pivot 2. 

Grass Clippings: Concentrations of P in grass clippings were initially very high (0.5 1- 
0.56%) due to the super-luxury levels of P inputs. Grass P was lower for subsequent 
harvests (0.37-0.44%P) but was still at a relatively high level compared with the 
critical (minimum) value for couch of about 0.25%P. 

Results demonstrated that for turf under pivot 1 fertiliser P was not needed to 
maintain an optimum to high level of P nutrition. 

Pot Trial to Assess a Controlled-Release P Fertiliser (MagPhos) for Turf at Pivot 2 

'MagPhos' (fused magnesium phosphate) contains about 8% total P but less than 0.1% 
P is water soluble. Over the past 10-15 years it has undergone spasmotic trials on 
Bassendean sands with vegetable crops, pastures and turf, but possibly not on virgin 
soils. Encouraging trial results may have been complicated by residual soil P from 
previous fertiliser applications, especially where poultry manure had been used. 

The design, fertiliser treatments and results from the pot trial are summarised here. 

Trial Design 

The pot trial was commenced in July to impose conditions of minimum turf growth and 
maximum nutrient leaching. Circular sections of recently harvested turf (26-27cm in 
diameter) were cut from the trial area under pivot 1 at Bullsbrook Turf where no poultry 
manure or fertiliser P had been applied for at least 10 months. These were trimmed to a 
depth of 2-3cm and placed at the top of pots (28cm in diameter, surface area 450cm2) 
that contained 5.6kg of Bassendean sand (Bic P 6mg/kg, PRI 0.2) that had been treated 
with MagPhos to provide duplicated rates of P equivalent to 30, 60 and 90 kgPfha. 

4 
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Other nutrients were applied weeldy at rates equivalent to 20kg/ha of N (as ammonium 
sulphate), 12.5 kg/ha of K (as potassium chloride) and as a complete trace element mix. 

Towards the end of the trial, application of ammonium sulphate (AS) was stopped to 
selected pots in sequence in order to test the effect of pH on MagPhos dissolution. 

The trial was conducted in the open for 15 weeks with all leachate collected in plastic 
buckets. Rainfall plus supplementary irrigation was applied such that leachate was 
collected at an average rate of 40mm per week to a total of 600mm. The volume, pH, 
EC and P concentration of leachate were measured on 10 occasions. 

At harvest the organic matt of turf was separated from soil, dried, weighed and analysed 
for total nutrient content. Samples of organic matter in the initial turf sections were 
analysed to provide data on baseline nutrient levels. 

Concentration of P in Leachate 

The concentration of P in leachate over the duration of the trial varied from 0.1 to 11 
mg/i. During the period of minimum turf growth when AS was applied on a weekly 
basis, P concentration in leachate was generally greater than 4mg/i. 

P concentration in leachate from turf treated with MagPhos 
at P rates of 30, 60 and 90 kg/ha 
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This effect was due to the dissolution of MagPhos by acid from AS (see later) at a rate 
greater than the released P could be taken up by grass growth. Under the severe 
leaching conditions excess P was washed rapidly from the shallow root zone of turf. 
When AS was withdrawn towards the end of the trial and turf growth rate increased, the 
P concentration fell gradually to 0.1mg/I for all pots. 

Recovery of MagPhos P 

The amounts of MagPhos P (in kg/ha) recovered in harvested turf and leachates are 
given in Table 6. Total P recovery was very consistent across all pots (35.4-39.7 
kg/ha). However there were differences in the amounts found in turf (13.0-19.3 kg/ha) 
or in leachates (16.7-25.4 kg/ha). These were due to the withdrawal of nitrogen supply 
(AS) from pots 2, 3 and 5 after day 54, which reduced grass growth (P uptake) in those 
pots and left a greater proportion of released P available for leaching. 

Table 6. Recovery of MaPhos P in harvested turf and leachate 
PotI 1 2 3 4 5 6 

P rate kg/ha 30 30 60 60 90 90 

Baseline P organic -------------------- 9.5 kg(ha -------------------- 
Baseline P soil 	---------------- 14 kg/ha -------------------- 

Pin harvested turf kg/ha 36.6 42.2 42.8 37.8 39.9 36.5 

Ne tt turf P uptake kg/ha 13.1 18.7 19.3 14.3 16.4 13.0 
P leached kg/ha 24.6 16.7 18.8 25.4 20.9 23.3 

MagPhos P recovered 37.7 35.4 38.1 39.7 37.3 36.3 

% recovery of applied P 126% 118% 64% 66% 41% 40% 

The fact that very similar amounts of P were recovered from all pots, irrespective of the 
rate of applied P, confirms that MagPhos is not water soluble and that P release was 
uniform across treatments, dependent only on the amount of acid provided by AS. 

pH of Leachate 

The pH of leachates ranged from 4.6 to 6.6 and depended on the timing of sampling 	 10 

relative to applications of AS. AS is the most acidifying of the nitrogenous fertilisers 
(Soil Guide, Agriculture WA Bulletin 4343), especially under leaching conditions when 
it can produce double the amount of acid compared with urea or ammonium nitrate. 

All pots received AS up to day 49. From day 54 to day 69 pots 2, 3 and 5 received no 
AS and leachate pH remained above 6.0, while the pH of leachate from pots 1, 4 and 6 
fell to as low as 5.3. Treatments were reversed at day 84 and the pH effect due to AS 
was the same. 
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Effect of ammonium sulphate addition on pH of leachates 
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Effect of pH on Leachate P Concentration is demonstrated in the graph below. 

The relatively high concentrations of leachate P recorded in the first half of the pot trial 
were the result of dissolution of MagPhos by acid from AS which maintained pH at less 
than 5.5. When AS was withheld the pH increased to above 6.0 and very low 
concentrations of leachate P were recorded. 

During the last 30 days of the trial, the leachate P concentration from all pots was 
between 0.06 and 0.16 mgll, with a mean of 0.11mg/I. If this P concentration had been 
maintained for the whole trial period the total P leached would have been 0.66kg/ha 
instead of the average 22kg/ha leached under the acidic conditions produced by AS. 

Pot Trial Conclusions 

Pot trial results highlight important management strategies that must be considered in 
a' 	order for MagPhos to be used as an effective source of P for turf growth on Bassendean 

sands without risk to the environment. 

MagPhos is not water soluble but is reported to release P by reaction with organic 
acids exuded from plant roots. For this reason there is no need to add acidifying 
fertilisers such as ammonium sulphate to accelerate the release of P. 

MagPhos is a liming (alkaline) material which will maintain pH at 6.0 or above 
unless excess acid is applied. Under these conditions the concentration of P in soil 
solution should not exceed about 0.lmgll. 
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Effect of pH on leachate P concentration (MagPhos dissolution) 
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If ammonium sulphate must be used in the nitrogen program it should be applied 
only during the spring-summer period when maximum turf growth occurs, and at 
low rates comensurate with grass N and P requirements. 

It is preferable that less acidifying N fertilisers are used, to minimise the risk of 
excess release of MagPhos P. 

During winter application of N fertiliser should be minimised and non acid forming 
fertilisers such as potassium nitrate or calcium nitrate should be used. 

5. FUTURE FERTILISER PROGRAM 

The future fertiliser program will differ for turf under pivots 1 and 2, although about the 
same amount of available N and P will be needed for the same grass species. Existing 
turf under pivot 1 is irrigated with nutrient-enriched water which has sufficient P for 
turf growth and about 20% of N requirements. Water from bore 2 has very low nutrient 
concentrations. Turf establishment in the new area will rely on a combination of 
controlled-release P from MagPhos plus regular foliar applications (mainly N and K). 

Comparison of Previous and Future Fertiliser Programs 

The previous and future nutrient inputs and outputs per ha per crop and per year for 
Wintergreen couch are presented in Table 7 for turf under pivots 1 and 2. Annual data 
are based on two crops of turf per year. 
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Table 7. Comparison of previous and future nutrient inputs from all sources and 
nutrient outputs per crop ana per year ror vvintergreen coucn 

NITROGEN I PHOSPHORUS 

NUTRIENTS per CROP Fert-i-PM Water Total Fert+PM Water Total 
kg/ha per crop 	 kg/ha per crop 

Pivot 1 (8ha) 
Previous 	 495 	50 1 545 	56 	20 	76 
Future 	 (270) 	50 1 (320) 	Nil 	20 1 20 

Reduction in fertiliser input 	(225) 	 56 

Pivot 2 (18ha) 
Future 
	

(320) 	Nil 	(320) I 25 ** 	Nil 	25 

Exported in turf rolls  300  20 

NUTRIENTS per YEAR Fert 	Water Total Fert 	Water Total 
kg/ha per year kg/ha per year 

Previous Pivot 1 990 	100 1090 112 	40 	152 

Future Pivot 1 (540) 	100 (640) Nil 	40 	40 
Future Pivot 2 (640) 	Nil (640) 50 ** 	Nil 	50 

Average fertiliser inputs (609) 35 

Exported in turf rolls 600 40 

Estimated impact off-site of Nett export of 9 kg/ha Nett removal of 5 kg/ha 
future program on 26ha of Nitrogen per year # of Phosphorus per year 

from gmundsiter 
( 	) values in brackets are to be confirmed in N trials 

** P supplied as slow-release (non water-soluble) fertiliser plus foliar applications 
# Assumes an average of 94% fertiliser N uptake for two crops 

The amounts of nutrients exported in rolls are for turf grown without applications of 
poultry manure. The estimated reductions in fertiliser N, based on an average N-use 
efficiency of better than 90%, have still to be fully demonstrated in trials at Bullsbrook 
Tuif but are considered to be realistic given experience elsewhere. The nominated 
reductions in fertiliser P use have been confirmed by trials. 

Nitrogen 

Efficient use of fertiliser N is achieved by foliar applications of urea on a fortnightly 
basis. The rate of inorganic fertiliser N (urea) for the future program will not differ 
greatly from the previous program because it has already been demonstrated that a high 
percentage of applied N is taken up by turf when fertiliser is applied 'little and often'. 
Based on evidence from trials and investigations at other turf farms, close to 100% N- 
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use efficiency can be expected for summer couch now that poultry manure has been 
eliminated from the program. 

A common sense approach has always been taken at Bullsbrook Turf to the timing of 
fertiliser N applications during spring and autumn so as to minimise the potential for 
leaching of N by rainfall. In mid-winter when growth rates slow considerably, fertiliser 
N applications are suspended altogether until the onset of warmer weather, apart from 
occasional foliar applications to 'finish' turf prior to harvest. 

Phosphorus 

Fertiliser P inputs for the future program are estimated to decrease by 100% under 
pivot 1 and by 50% under pivot 2 compared with the previous program. These 
reductions are achieved by elimination of poultry manure combined with either use of 
'free' nutrients in irrigation water or use of a controlled-release P fertiliser. 

If 

The importance of eliminating poultry manure from the program can not be 
overstated. Application of poultry manure can lead to accumulation of extremely high 
concentrations of available P in soil (150-200mg/kg), much of which would be leached 
from Bassendean sands over winter. There is ample evidence of this (eg. Phosphorus 
and Nitrate Loss From Horticulture on the Swan Coastal Plain, Neil Lantzke AgWA 
16/97 and Soil Management Consultants unpublished reports). 

For the future fertiliser program it is predicted that there will be no nett export of P off-
site, in fact there will be nett removal of at least 5kg/ha per year of P from 
groundwater. This is calculated for the total turf area of 26ha, with no fertiliser P 
required for turf under pivot 1, and assuming 'one-fifth of MagPhos P (10kg/ha) is 
leached from turf under pivot 2. 

Fertiliser Programs for Other Grass Species 

Two other grass species, namely Palmetto (soft Buffalo) and Zoysia grass are planned 
for the area under pivot 2. These will have different growth rates and nutrient 
requirements to Wintergreen couch and will require additional investigations in order to 
properly define their annual nutrient input requirements. 

6. MONITORING 

Relying on Groundwater Monitoring is Not Recommended 

While accepting the logic for groundwater monitoring the experience of Soil 
Management Consultants is that consideration must be given to aspects such as 
activities on neighbouring properties, depth of sampling, historical nutrient enrichment 
of regional groundwater and localised changes in groundwater flow which complicate 
the interpretation of groundwater monitoring data and make it difficult to accurately 
pinpoint the sources of nutrients. 

For example at a proposed agistment centre in Wandi, baseline data for groundwater 
monitoring bores were not consistent with the pattern of horse accommodation or 
fertiliser application. The highest level of total N (28mg/L) in groundwater samples 
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was recorded after a period of more than 6 months when there were no horses in 
paddocks adjacent to the monitoring bore. It was believed that developments on a 
neighbouring property which held horses and carried outland clearing and application 
of fertilisers for pasture establishment may have largely contributed to elevated 
nutrient levels in groundwater on the subject property. 

Large variations over a short distance in the nutrient concentrations of shallow 
groundwater samples were experienced by Soil Management Consultants at another site 
in West Swan. Samples taken at three locations along a boundary fence separating a 
turf farm and a horse agistment property had concentrations of nitrate-N between 1 
and 51mg/i, and concentrations of P between 0.1 and 3.8mg/I. 

Properties adjacent to Bullsbrook Turf to the north, south and east have stock grazing, 
and another turf farm shares the western boundary. It was considered likely that 
groundwater monitoring would have similar problems to those described above for 
other rural subdivisions. Therefore a one-off sampling exercise was conducted for 
spring and drain water samples in surrounding properties. Sampling sites were: 

a spring-fed pool near the northern boundary of the adjcacent turf farm 

water in a man-made excavation to the south of site 1 

a spring-fed pool on the property opposite the entrance to Bullsbrook Turf 

water flowing in a drain at the corner of Stock and Raphael Roads 

Table 8. Nutrients in spring and drain water samples taken in November 2000 
from nrooerties surrounding Bullsbrook Turf 

Site pH EC Soluble P Ammonium-N Nitrate-N 
mS/m mgfL mg/L mg/L 

1 4.7 21 0.45 0.76 0.13 
2 3.9 59 <0.1 <0.1 0.11 
3 5.3 41 0.94 <0.1 0.13 
4 6.7 48 0.46 <0.1 0.17 

Three of the four samples show P enrichment. The results are not surprising given the 
extensive amount of agricultural development and generally poor soils of the Ellen 
Brook catchment, which provides about half of the total phosphorus pollution load to 
the Swan River. The nutrient concentrations in these spring and drain water samples are 
very similar to the average flow-weighted concentrations of nutrients in Ellen Brook for 
the period 1987-1991, which were 0.43mg/L for soluble P, 0.l7mgfL for ammonium-N 
and 0.15mg/L for nitrate-N (Swan River Trust, 1993). 

Given potential problems associated with groundwater monitoring, Soil Management 
Consultants recommends that the monitoring program at Bullsbrook Turf should use a 
combination of fertiliser audits, accurate nutrient budgets for each grass species, 
grass clippings analysis to assess the level of supply of nutrients and soil analysis to 
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confirm that excessive levels of leachable P have not accumulated prior to winter. 

Nutrient Budgets 

Research so far has concentrated on couch varieties and fairly accurate nutrient budgets 
have been developed. Several new grass varieties are planned under pivot 2, so it will 
be necessary to measure the quantities of nutrients exported in rolls of each new grass 
type in order to modify the fortnightly and total application rates of nutrients. There is 
already some evidence that the new grass varieties have slower growth rates than couch 
and lower nutrient requirements, which together would present opportunities for very 
effective nutrient management. 

Grass Clippings Analysis 

Grass clippings analysis will be an essential tool for assessing the level of supply of 
nutrients. Turf under pivot 1 will not receive any fertiliser P so long as irrigation water 
continues to provide all the necessary P, as assessed by clippings analysis. About one-
sixth of N requirement will be applied in irrigation water from pivot 1 so a future trial 
will reduce fertiliser N by a corresponding amount, with results of clippings analysis 
used as the major monitoring tool. 

There is some evidence that withdrawal of poultry manure has resulted in a lowering of 
grass N levels from about 5.2% to 4.4% without a lowering of turf quality. This is 
informatiom from the trial area of pivot 1 which is complicated by N in the bore water, 
but would be consistent with an oversupply of N when poultry manure was used. 

Grass clippings analysis will be important for assessing the level of supply of P from 
soils treated with MagPhos. There may be a need for supplementary foliar applications 
of P if the P release rate is less than optimum. 

New grass varieties planted under pivot 2 will have different nutrient levels in clippings 
compared with couch, and monitoring at different stages through the crop cycle will be 
necessary to establish normal concentrations. These measurements will complement 
data for the nutrient budgets which will initially determine the fortnightly and total 
application rates of nutrients that are needed to match crop demands. 

Bullsbrook Turf has a reputation for high quality turf. Regular monitoring of nutrient 
concentrations is as important to the maintenance of turf quality as it is to ensuring that 
nutrients are not being over supplied. 

Soil Analysis 

The value of soil analysis is limited on Bassendean sands, but it can be used to check 
that excessive levels of leachable P have not accumulated. In the trial area under pivot 
1 soil Bic P has stabilised at 5-6 mg/kg, compared with much higher concentrations 
when poultry manure was used. Similar levels should be maintained in the new turf 
areas treated with MagPhos. Higher concentrations of Bic P will indicate that excess 
fertiliser P has been applied. 

There are some areas of soil under pivot 1 that have been amended. These will have 
both a higher PRI and a higher optimum concentration of Bic P. They may prove to be 
useful alternative monitoring sites for soil and grass clippings analysis. 
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IRRIGATION 

Bullsbrook Turf currently has a licence to draw an annual total of 193000kL of 
groundwater which is sufficient for 12ha of turf, given WRC's allocation of 16000kL 
per ha for turf production. It is estimated that actual water use is about 14000kL per ha. 
The proposed expansion from 12ha to 26ha will necessitate an increase in groundwater 
allocation to 418000kL per year. 

Centre pivot irrigators are very efficient systems that can accurately and uniformly 
distribute water. They also enable nutrients to be evenly applied by foliar treatment. 
These are several reasons why Bullsbrook Turf has a reputation for very high quality 
turf. They also explain to a large degree, in the absence of poultry manure, why it is 
feasible to aim for 100% of nutrient uptake, especially for the summer crop. 

The quantity and frequency of water application to turf depends on crop and seasonal 
variations but are based on recommendations of the Water Corporation (Turf 
Management in Perth., Water Resources Planning Branch Report WP88, January 1990) 
and DEP/WRC (Environmental Guidelines for the Establishment and Maintenance of 
Turf and Grassed Areas, 2001). It is recommended that a crop factor of at least 0.7 of 
daily pan evaporation should be used to calculate the irrigation rate for production turf. 
Currently Bullsbrook Turf applies a crop factor of close to 1.0 for couch to achieve the 
desired very high quality turf. Given the mean annual nett evaporation of 1385mm for 
the Upper Swan region, this explains the actual water use of about 14000kL per ha per 
year. Recent research has shown that the planned new grass varieties have lower water 
requirements than Wintergreen couch. 

TREE PLANTINGS FOR GROUNDWATER INTERCEPTION 

The proposed new turf area under pivot 2 has a creek line immediately to the north. 
The creek flows once every 3-4 years when winter rainfall is high and reports to a 
wetland on a neighbouring property. Suitable native trees will be planted between the 
northern edge of the new turf block and the creek to intercept groundwater and further 
minimise nutrient export from the site. 

Trees have already been planted along the border of pivot 1 adjacent to Cooper Road. 

Special stormwater management strategies will not be necessary for the new turf area 
because there is little or no runoff even after extreme rainfall events. Bassendean sands 
have extremely high rates of water infiltration which are maintained by the regular use 
of wetting agents especially on the gently sloping parts of the turf farm. 

I,  

CHEMICALS USE 

Pesticide and herbicide chemicals are stored and used in accordance with the guidelines 
of the DEP/WRC (Environmental Guidelines for the Establishment and Maintenance of 
Turf and Grassed Areas, 2001). Chemicals are stored in a cool dry area of the farm 
shed which has a concrete floor. Bullsbrook Turf has given a commitment to construct 
a containment cell for fuel and chemicals storage in order to prevent liquid escape 
should an accidental spillage occur. 
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Chemicals are applied directly to the growing surface via a boom spray, and are applied 
in suitable weather conditions to minimise drift. 

The pesticides Baythroid or Confidor are used for control of black lawn beetle control. 
These are applied once per year. Herbicides used for weed control include Roundup, 
Kerb and Barrel. All of these are approved chemicals for turf management. 

R C Jeffery 
Soil Management Consultants Pty Ltd 
7 March 2002 

The information contained in this Draft NJ.MP  remains the sole property of Soil 
Management Consultants and Bullsbrook Turf. It may not be reproduced or transmitted 
in any form or by any means without prior permission from Soil Management 
Consultants. 
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