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ANNUAL NUTRIENT SURVEY 2025

The Phosphorus Awareness Project (PAP), supported by the Swan Canning Waterways Branch of the Department
of Biodiversity, Conservation and Attractions (DBCA) and managed by the South East Regional Centre for Urban
Landcare (SERCUL), aims to raise awareness of nutrient issues by promoting an understanding of:

e the sources of nutrients in the environment;

o the importance of minimising nutrient inputs; and

e  practical ways to reduce nutrient loads to the Swan Canning River System and surrounding wetlands.

Local Government Authorities (LGAs) manage extensive areas of turf and gardens, waterways and drainage systems,
and make planning decisions that influence nutrient inputs across the landscape. As such, they are well placed to lead
by example in implementing best practice nutrient management. The Annual Nutrient Survey for LGAs was developed
to assess LGA practices relating to nutrient use, monitoring, management, regulation and education, and to provide
information to both LGAs and the wider community.

Each year, the thirty LGAs of the Perth Region are invited to participate in the LGA Annual Nutrient Survey. Of these,
twenty-seven have boundaries that intersect the Swan Canning Catchment (SCC) (refer to Map 1). This survey represents
the twenty-fourth iteration targeting LGAs of the Perth region and the twenty-sixth including LGAs within the Canning
Catchment. Twenty-two LGAs responded in 2025, providing information relating to the 2024/25 financial year. The LGAs
that participated were the:

e (ities of Armadale, Bayswater, Belmont, Canning, Cockburn, Fremantle, Gosnells, Kwinana, Melville, Nedlands,

Perth, South Perth, Stirling, Swan, Vincent, and Wanneroo;
e Towns of Bassendean, Cambridge, Claremont, Cottesloe, and Mosman Park; and the
e  Shire of Serpentine-Jarrahdale.

Non-participating LGAs were the Cities of Joondalup, Rockingham, Subiaco and Kalamunda; the Shires of Mundaring and
Peppermint Grove; and the Towns of East Fremantle and Victoria Park. This represents a lower participation rate than in
previous years. Annual participation is important for tracking changes in management practices over time, educating staff
about up-to-date nutrient Best Management Practices (BMPs), and assessing the cumulative impact of LGA activities on
their catchment. At a regional scale, the survey also helps estimate the potential contribution of nutrients to the Swan
Canning River System and associated wetlands.

The results of this year’s survey are not directly comparable with previous years due to the introduction of new questions
and variation in the LGAs who participate. Findings are based on information supplied by LGA staff in surveys and a table
in which they document their fertiliser use, and therefore rely on the accuracy of the responses provided. This report
presents an overview of how the LGAs performed on a regional basis and does not identify the results of individual

LGAs. Each LGA that responded has been scored on their achievements in meeting BMPs and their results published in
individual scorecards, which are available at www.sercul.org.au/fertilisewise.

Overall, LGAs excelled (achieved 81% or above) in implementing BMPs in the areas of nutrient monitoring, nutrient
management and nutrient education. Above average results (between 61 — 80%) were achieved for fertiliser applications
to foreshore areas and development controls, while an average result (between 41 — 60%) was recorded for water quality
monitoring. No LGA achieved a perfect score, indicating there remains scope for continued improvement.

Recent research estimates the annual nutrient load to the Swan Canning River System to be approximately 195 tonnes
of total nitrogen (TN) and 20.4 tonnes of total phosphorus (TP) (Paraska et al., 2022). The maximum acceptable loads for
the Swan and Canning Rivers are 130 tonnes per year of TN and 14 tonnes per year of TP (Swan River Trust, 2009). As a
rule of thumb, a 50% reduction in TN or TP loading from 2022 levels would result in a 30-40% reduction in water column
concentrations during spring and summer (Paraska et al., 2022).



The current survey indicates that LGAs that provided data and that are located partly or wholly within the SCC (therefore
excluding the City of Kwinana) applied more than 155 tonnes of TN and 13 tonnes of TP in the form of fertiliser across

2,326 hectares of turf. Not all these nutrients would have been applied within the SCC, nor would they all reach the Swan
Canning River System. However, given that six LGAs within the catchment did not provide fertiliser data, nutrient testing is
not always undertaken prior to fertiliser application, parts of the catchment lie outside the Perth Metropolitan Area, and the
amounts from other nutrient sources were not assessed, such application rates remain concerning in the context of overall
catchment nutrient loads.

It is strongly recommended that all LGA staff involved in turf management, natural area management, irrigation,

drainage, development, planning and community engagement — including Parks and Gardens, Environment, Planning

and Infrastructure teams — review the BMP Recommendations provided in each section of this report and outlined in a
separate document available at www.sercul.org.au/fertilisewise. These recommendations outline the strategies required
to achieve high-level nutrient BMPs across all areas of nutrient use and management. LGAs are encouraged to compare
their current practices with these recommendations and implement any measures not already in place. Scorecards will be
provided to all participating LGAs, clearly identifying opportunities for improvement in each management area. Scorecards,
BMP Recommendations and this report are available online at www.sercul.org.au/fertilisewise.
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SWAN CANNING RIVER SYSTEM

The Swan River (Derbarl Yerrigan), fed by waters including those from the Avon (Kep-yer) and Canning (Djarlgarro)
Rivers, traverses and divides Perth (Boorloo) before emptying into the Indian Ocean at Fremantle (Walyalup). It carries
nutrients that have shaped both the ecological and cultural landscapes of these river systems for thousands of years.
Over the past two centuries, however, excessive anthropogenic nutrient inputs from urban, agricultural and industrial
sources have accelerated eutrophication, resulting in frequent algal blooms, altered aquatic habitats, public health
risks and adverse impacts on the ecological, recreational and economic values of these waterways.

Top to bottom: Algae and rubbish in a natural creek,
stormwater drain and compensation basin

How Do Nutrients Enter
Waterways?

Nutrients enter the Swan Canning River System and
wetlands through runoff, stormwater drains, and
groundwater. The soils and waters of the Swan Canning
Catchment naturally contain low levels of nitrogen and
phosphorus, and the native flora and fauna are adapted
to these conditions. These nutrients sustain life.

European settlement has drastically changed the
landscape and in doing so, the levels of nutrients

within the environment. Introduced plant species often
require large inputs of fertiliser and water and return
significant amounts of nutrients to the environment
when they decompose. Deciduous trees, none of which
are native to Perth, drop all their leaves just prior to the
first winter rains. Because these leaves are ‘soft’, they
decompose faster than aquatic macrofauna can process
(Water and Rivers Commission, 2002).

Introduced fauna, such as farm animals (sheep, cattle)
and domesticated pets (dogs, cats), also contribute
substantial nutrients through their faeces. Even human
excreta can increase nutrient loads in rivers and
wetlands via groundwater movement from leaking
septic systems or sewerage drains, or directly through
sewage spills, such as the one that occurred in Perth’s
south in June of 2025 (Nine News, 2025).



Algal Blooms and their Ecological and Health Impacts

When excessive nutrients — particularly phosphorus and nitrogen — enter a water body, algae can grow rapidly, especially
under conditions of low water flow and warm temperatures. Algal blooms are undesirable because they:

e  block sunlight, preventing submerged aquatic plants from photosynthesising.

e consume dissolved oxygen when they die and decompose, creating hypoxic conditions that can kill fish and other
aquatic organisms, while also favouring the life cycles of pest species such as mosquitoes and midges.

e can hinder use of the waterway for recreation or commercial purposes.

e are often unsightly, produce foul odours, and some species can produce toxins harmful to humans and animals.

Non-toxic algal blooms occur more frequently than toxic blooms in the Swan Canning River System and surrounding
wetlands during the warmer months; however both types are regularly observed and monitored. Cyanobacteria, often
referred to as blue-green algae but which are bacteria rather than true algae, are the main toxic group in freshwater and
can affect humans, fish, pets and livestock. They can also be found in brackish water. Dinoflagellates, such as Alexandrium
and Karlodinium microalgae, are the main toxic group in marine and estuarine environments and can kill fish and
shellfish and bioaccumulate, making these animals unsafe for human consumption. In 2019 and 2020, two large blooms
of Alexandrium microalgae occurred in the Swan and Canning Rivers. More recently, in 2023 there was an Alexandrium
microalgae bloom in the Swan Canning estuary near Riverside Drive and in the summers of 2023 and 2024 there were
cyanobacteria blooms in the Canning River upstream of the Kent Street Weir. In April 2025, a small-scale fish kill event,
downstream of the Kent Street Weir occurred that was thought to have been caused by oxygen depleted freshwater flows
and the disruption of a Karlodinium algal bloom (River Systems Management Unit, 2025).

Alexandrium can produce Paralytic Shellfish Toxins (PSTs) that can impact mussels and crabs and be poisonous to humans if
consumed (DBCA, 2022), whilst Karlodinium can produce karlotoxins which are ichthyotoxins, meaning they are specifically
toxic to fish rather than humans. Cyanobacteria can affect human and animal health when swallowed, touched or inhaled
due to its production of cyanotoxins. Different cyanotoxin types can cause liver damage, nausea, vomiting, nerve and
muscle effects, cell and tissue damage or skin rashes and eye irritation. There is also increasing epidemiological evidence of
relationships between environmental toxins and neurodegenerative diseases (Sini et. al., 2021), with one study’s findings
suggesting that aerosolized cyanobacteria from water (those which have the potential to produce B-N-methylamino-
L-ananine (BMAA)) are an environmental risk factor for neurodegeneration and may account for the higher incidence

of Amyotrophic Lateral Sclerosis (ALS disease) in association with waterbodies (Henegan et. al, 2017). When LGAs have
waterbodies impacted by toxic algal blooms they are advised by the Department of Health to cease using aerators, sprayers
and surface bubblers immediately to prevent the aerosolization of algae and cyanotoxins and their potential respiratory and
neurological health effects (Koutsoukos, J. Pers. Comm. 2023).

As LGAs are responsible for nutrient use in turfed and garden areas, the management of drainage systems, and local
planning decisions, they can lead the community by setting examples in nutrient best practice. The following report outlines
how the LGAs that responded to the 2024/25 Annual Nutrient Survey performed and provides some understanding of how
and why all LGAs should improve their practices to help achieve the desired state of the Swan Canning River System, shown
below right, and move away from the current state, shown below left.

(B o L [ oot s

Current State of the Swan Canning River System Desired State of the Swan Canning River System
Source: Healthy Rivers Action Plan (www.dpaw.wa.gov.au)



The leaching of nitrogen- and phosphorus-containing fertilisers through the soils of the Swan Canning Catchment is a
major contributor to the eutrophication of the river system and wetlands, and negatively impacts their environmental,
economic and recreational functions. LGAs are largely responsible for the estimated 5000 — 7000 hectares of

irrigated turf in parks and public open space in the Perth metropolitan area (Ruscoe, Johnston & McKenzie, 2004).

As representatives of their ratepayers, they have an obligation to manage fertiliser use responsibly to minimise
unnecessary expenditure of time, money, and resources, while reducing potential impacts on waterbodies, the
environment, and human health associated with excessive fertiliser application and irrigation.

NUTRIENT MONITORING

Regular monitoring of the level of nutrients in soil and leaf tissue allows turf managers and gardeners to determine whether
nutrients are required and if required, the application rate and types of nutrients and fertiliser needed. The frequency

of soil testing should be determined according to various factors, such as soil type, land use, previous testing results and
changes in management practices. In sandy soils that are fertilised, testing is required every 1 — 2 years depending on

the land use. Sports fields and golf courses need to be tested yearly due to their high use and more frequent fertiliser
applications. If foreshore areas with sandy soils are to be fertilised regularly they should also be tested yearly due to their
proximity to waterbodies. Soil testing provides a guide to the availability of nutrients in the turf root zone and the soil pH
and salinity, whilst leaf tissue analysis identifies the specific nutrient requirements of the plant. Different turf types have
different efficiencies at extracting nutrients from the soil, which means that in the same soil one turf type can be nutrient
deficient whilst another is healthy (Ruscoe, Johnston & McKenzie, 2004).

The soil testing method employed should be suited to the unique characteristics of soil types found on the Swan Coastal
Plain. The standard method used in Western Australia for testing plant available phosphorus is the Colwell Test, however
other methods such as Olsen, Bray and Mehlich 3 are also used. Results can vary depending on the test used so it is
important to know which test your laboratory employs. Another test used to determine the rates of fertiliser applied to
Western Australian soils is the Phosphorus Retention Index (PRI). The PRI test measures the capacity of a soil to hold on to
phosphorus. The PRI of soil can change if the soil is fertilised and contains excessive amounts of phosphorus. Other tests
that should be performed are the soil pH which will indicate the availability of certain nutrients and soil moisture which
allows adjustments to be made to irrigation regimes and reduces the possibility of nutrients leaching into waterbodies
(Ruscoe, Johnston & McKenzie, 2004).

Respondents were asked a number of questions regarding their fertiliser and irrigation program including if their

LGA performed soil, leaf tissue and moisture testing of the sports fields, golf courses, irrigated and unirrigated parks,
streetscapes and foreshore areas within their LGA, whether analysis was performed by a laboratory affiliated with the
Australian Soil and Plant Analysis Council (ASPAC), the method used to measure plant available phosphorus in the soil, and if
rates of phosphorus were determined by soil testing and PRI results.

RESULTS OF THE SURVEY

All 22 LGAs applied fertiliser to at least one grassed/turfed area during the 2024/25 financial year and 21 conducted a soil
nutrient test, soil moisture test and/or leaf tissue analysis in at least one grassed/turfed area. Only one LGA stated that they
did not keep long-term records of the monitoring and maintenance undertaken in each of its turf areas.

Of the 21 LGAs that provided a response to the question, all but three confirmed that their soil tests and/or leaf tissue
analysis was undertaken by an Australian Soil and Plant Analysis Council (ASPAC) affiliated laboratory. Eighteen LGAs
conducted soil tests with eight measuring plant available phosphorus using only the Colwell method, six relying solely on
Minimum Level Sustainable Nutrition (MLSN) requirements using the Mehlich 3 method, and three using both methods.
Fifteen LGAs determined the rates of phosphorus by soil testing and Phosphorus Retention Index (PRI) results. Soil testing
determined that two LGAs did not need to apply phosphorus, however one applied phosphorus regardless. Another LGA
applied phosphorus based only on the soil testing results.



The most tested areas were sports fields (Figure 1), with only one of the LGAs that fertilised these areas not performing
any testing. Unirrigated parks were not fertilised by any LGA. Irrigated parks were fertilised by 18 LGAs, of which eight did
not perform any nutrient monitoring in these areas within the last two years and one basing its applications on testing
performed in the previous financial year. Only eight LGAs were responsible for golf courses and all performed at least one
type of nutrient testing, with six performing soil, leaf and moisture testing. Of the 15 LGAs who fertilised foreshore areas,
six did not perform any nutrient monitoring and one only performed moisture testing. Whilst not represented in Figure 1,
five LGAs reported that they fertilised and/or irrigated their streetscapes, with only two reporting that they conducted any
type of testing of these areas in the last financial year.

FIGURE 1: FERTILISING, IRRIGATION AND TYPES OF TESTING PERFORMED IN EACH AREA
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DISCUSSION AND RECOMMENDATIONS

Overall, the LGAs who responded to the survey excelled in implementing BMPs for nutrient monitoring. It is strongly
recommended that all LGAs regularly conduct soil tests and leaf tissue analysis before applying fertiliser using a laboratory
affiliated with the ASPAC. ASPAC laboratories are independent, run by experienced staff, offer quality assurance, and use
standard procedures. Rates of phosphorus should be determined according to the results obtained using an appropriate
soil testing method (such as the Colwell method) to determine the level of available phosphorus in the soil, PRI test results
and leaf tissue analysis. Leaf tissue analysis will allow a determination to be made as to whether phosphorus is even
required by the turf. The amount of phosphorus that can be applied prior to leaching occurring is determined by testing the
plant available phosphorus and PRI. As a minimum, these tests should be conducted every second year in sandy soils that
are fertilised, with more heavily used areas or those close to waterbodies tested yearly. Moisture testing of irrigated areas
will ensure overwatering and leaching of nutrients does not occur. Long-term records should be kept of the monitoring
and maintenance undertaken in turf areas to allow fertiliser use to be optimised, the early detection of soil issues, the
impact of land use and management practices to be understood and the prevention of nutrient leaching and runoff. Such
long-term monitoring will result in healthier turf, cost savings and less chance of negatively impacting the health of soil
and waterways.

If the Colwell method of testing is employed, Table 1 should be used to determine if phosphorus applications are necessary
and if so, how much should be applied. If MLSN guidelines are used to determine the levels of nutrients to be applied, it is
recommended that the guidelines be compared to test results obtained using the Mehlich 3 method. Mehlich 3 soil test
data (in ppm) can be directly compared to the MLSN guideline levels. Other tests can be converted to their expected values
in Mehlich 3 — or the MLSN guidelines converted to expected values in the other extractant — however this introduces an
unknown amount of error into the calculation. If soil nutrient levels are above the MLSN guidelines when measured using
the Mehlich method, which for phosphorus is 21 ppm, then those nutrients are not required at this time (Woods, 2018).
The PRI of the soil should also be taken into consideration when following MLSN guidelines.



TABLE 1: PHOSPHORUS RECOMMENDATIONS USING PRI AND P SOIL TEST RESULTS

0 or negative Do not apply P

0.1-0.5 <5 ppm Apply up to 5 kg P/ha
>5 ppm Do not apply P

0.5-2 <7 ppm Apply up to 5 kg P/ha
>7 ppm Do not apply P

3-5 <10 ppm Apply up to 10 kg P/ha
> 10 ppm Do not apply P

>5 <10 ppm Apply up to 20 kg P/ha

Source: Ruscoe, Johnston & McKenzie 2004, Turf Sustain — A Guide to Turf Management in Western Australia. Sports Turf Technology, WA.

With respect to the leaf tissue nutrient levels, the nitrogen content should be maintained between 1.5%- 2% for passive turf
and 2%- 3% for sports fields while the leaf tissue phosphorus content should be maintained between 0.2%- 0.4% (Ruscoe,
Johnston & McKenzie, 2004). Parks and Gardens Officers can attend the Fertilise Wise Fertiliser Training courses that are
hosted by the Phosphorus Awareness Project each year to gain an understanding of the results of the testing conducted in
their LGAs area.

It is recommended that all LGAs conduct soil testing, leaf tissue analysis and moisture tests on sports fields yearly as

they are high use areas requiring good quality turf where over fertilising and overwatering could occur if not monitored
appropriately. Irrigated parks should be regularly tested for nutrients, with moisture testing being essential so that irrigation
schedules can be adjusted accordingly to avoid the leaching of nutrients and wasting of water. It is noteworthy that

while these areas are fertilised and irrigated by most LGAs, nutrient and moisture testing is not consistently performed.
Phosphorus and nitrogen should not be applied within the buffer zone of foreshore reserves, which if possible should be

at least 30- 50 metres wide. Areas beyond the buffer zone should be tested before fertiliser is added due to the proximity
of the waterbody (Swan River Trust, 2014). Golf courses are another area where inappropriate fertiliser application and
watering could result in the leaching of nutrients, particularly given the large number of golf courses located near natural
and man-made waterbodies. All the LGAs who stated they had golf courses under their control conducted some form of
nutrient testing. Yearly nutrient and irrigation monitoring of golf courses is required as they are high use areas where turf is
expected to be kept to a high standard and, as such, is more likely to be irrigated and fertilised regularly.

All responding LGAs conducted soil testing and/or leaf tissue analysis in at least some of the areas they manage. This
indicates that, in those locations, decisions about fertiliser type and application rates are informed by scientific data,
reducing the likelihood of nutrient overapplication. Ideally, soil testing and leaf tissue analysis should be conducted prior
to fertiliser application across all managed areas, and fertiliser programs should be based on the results of this testing. It is
recommended that all LGAs undertake moisture testing in irrigated areas. Over-irrigation can cause nutrients to be leached
beyond the root zone of turf and plants, allowing them to enter the groundwater system. Regular moisture monitoring of
irrigated areas is therefore recommended to ensure irrigation is appropriately matched to plant demand and to minimise
nutrient leaching and runoff.



TURF TYPES AND FERTILISER APPLICATIONS

Perth’s Mediterranean climate is characterised by hot, dry summers and mild, wet winters, allowing a wide range of turf
grass species — both warm and cool-season types — to be grown successfully. Warm-season grasses such as kikuyu
(Pennisetum clandestinum), couch (Cynodon dactylon) and buffalo (Stenotaphrum secundatum) perform best during the
warmer months, with an optimum growth temperature range of approximately 25-35 °C. These species slow their growth
and become semi-dormant during the cooler winter period.

In contrast, cool-season grasses such as Bentgrass (Agrostis stolonifera) thrive in cool, moist conditions, particularly in
spring and autumn when temperatures range between 15-25 °C. Their growth is reduced during Perth’s hot summers and
under cold winter conditions. As a result, warm-season grasses are generally preferred in the Perth region, as cool-season
species typically require higher inputs of both fertiliser and irrigation water to maintain acceptable performance (Ruscoe,
Johnston & McKenzie, 2004).

Respondents were questioned in the survey about the species of grass grown in their LGA and how much personal
experience, advice from a turf consultant and laboratory results impacted the fertiliser recommendations made regarding
the type, release rate, application method and application rate. They were also provided with a table to fill in with
information about the fertiliser they had applied to turf during the 2024/25 financial year. The table was divided up
according to whether fertiliser was applied to active, passive or foreshore areas and further information was requested
about the way in which the turf was used i.e. sports fields, streetscapes, active or passive parks. They were asked to provide
the brand name (where applicable) of the fertiliser applied, along with the fertiliser type, release rate and method of
application, as well as the percentage of nitrogen and phosphorus it contained, the average application rate (in kg/ha or I/
ha (w/v)), area it was applied to and the number of applications per season. Using this information, the average annual
application rate of nitrogen and phosphorus and the total of each nutrient applied to the area was calculated.

Fertiliser type was defined as either a compost/organic, complete inorganic (contains phosphorus) or phosphorus free
inorganic fertiliser. Release rate was defined according to whether the fertiliser was quick-release, slow-release or controlled
release, with definitions of each provided (Table 2). Method of application meant whether it was applied as granules (solid),
as a liquid to foliage (foliar) or through an irrigation system (fertigation).

TABLE 2: DEFINITIONS OF THE RELEASE RATE OF FERTILISERS

Release Rate Definition

Quick-Release Water soluble and readily available for plants to take up when they are properly placed at the
right time. They can be in a solid or liquid form. Liquid fertilisers are generally considered to be
quick release, unless they contain slow-release nutrients such as polymethylene urea, which is a
nitrogen compound that breaks down gradually in soil depending on microbial activity and soil
moisture. The phosphorus in liquid fertilisers is always quick release.

Slow-Release Generally, have a slower release rate of the nutrient than conventional water-soluble fertilisers
and controlled release fertilisers. The rate, pattern and duration of release, however, are not well
controlled because they are dependent on microbial activity that is driven by soil moisture and
temperature conditions. This means that they can occasionally be released very quickly when
excessive moisture and high temperatures occur in the same period.

Controlled-Release | Contain a plant nutrient in a form that delays its availability for plant uptake and use after
application, or that extends it availability to the plant significantly longer than “rapidly available
fertilisers” such as ammonium nitrate or urea, ammonium phosphate, and potassium chloride.
Controlled-release fertilisers can dynamically release nutrients to meet the plant’s changing
nutrient demand throughout its growth cycle, maximise nutrient use efficiency, and minimise
environmental concerns.

Source: Controlled-Release and Slow-Release Fertilizers as Nutrient Management Tools’, Liu et. Al, University of Florida
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RESULTS OF THE SURVEY

The LGAs surveyed, all grew the warm season grass, kikuyu, FIGURE 2: TYPES OF TURF GROWN
with some also growing couch and/or buffalo. Two LGAs listed
the cool season grass, Bentgrass, as being grown on the greens gg

of golf courses (Figure 2).

All 22 LGAs that responded to the Annual Nutrient Survey
provided details on the amounts of fertiliser applied to turf
areas, including active turf, such as sports fields; passive
turf, such as parks; and foreshore areas, those in which turf
is adjacent to a waterway (Table 3). Two LGAs that reported 6
applying fertiliser to foreshore areas, did not provide values for 4 —

2

0

Number of LGAs
=
N

the fertiliser applied to those areas. For one LGA it is assumed T [ |
this is because they had buffer zones in which they did not Kikeyu  Couch Buffalo  Bentgrass
apply fertiliser and so included the amounts applied outside Turf Type

those areas in their passive or active turf values. The other LGA
was unable to provide fertiliser application details for their foreshore areas and some of their active areas as this work was
undertaken by contractors who failed to respond in time. Only two of the LGAs who stated that they fertilised foreshore
areas did not have a buffer zone in which fertiliser wasn’t applied.

TABLE 3: SUMMARY OF THE RESPONSES FROM 22 LGA’S TO FERTILISER QUESTIONS FOR EACH
APPLICATION AREA

Applications to active turf (e.g. Sporting ovals)
Area of active turf that is fertilised: 1592.25 ha; Cumulative area to which fertilisers applied: 2406.58 ha

34.81 ‘ 3.03 ‘ 41 ‘ 100 ‘ 68 ‘ 100 ‘ 53.19 ‘ 6.44 ‘ 110525 ‘ 9305

Applications to passive turf (e.g. Parks)
Area of passive turf that is fertilised: 652.7 ha; Cumulative area to which fertilisers applied: 806.2 ha

29.32 ‘ 1.42 ‘ 5 ‘ 73 ‘ 36 ‘ 41 ‘ 43.33 ‘ 2.69 ‘ 45170 ‘ 3964

Applications to foreshore turf
Area of foreshore turf that is fertilised: 81.04 ha; Cumulative area to which fertilisers applied: 111.67 ha

30.24 ‘ 1.31 ‘ 0 ‘ 45 ‘ 36 ‘ 23 ‘ 44.84 ‘ 1.93 4401 158

Total area that is fertilised: 2326.01 ha
Cumulative area to which fertilisers applied: 5066.80 ha

160096 13427

Note: It was requested that the nutrient values for liquid fertiliser were supplied as percentage weight by volume. The cumulative area to which fertiliser is applied is provided as the same area may have had
more than one type of fertiliser applied to it and in previous year’s reports this is how we have represented the total areas for each turf type (i.e. assumed each fertiliser was applied to a separate area due to
a lack of more detailed information). The area of turf fertilised is the actual area fertilised, regardless of how many different types of fertiliser were applied within that area.

Analysis of the data showed that some LGAs used multiple smaller applications throughout the year rather than a single
large application. Overall, nine LGAs reported applying fertiliser in winter, mostly to active turf areas but none to foreshore
areas. One LGA applied fertiliser during winter to Bent Grass, a cool-season grass present on their golf course, while all
other winter applications were to couch and kikuyu. Eighteen of the 22 LGAs that fertilised made at least one application of
fertiliser to turf during summer, most often to active turf, however, eight LGAs applied it to foreshore areas, with only one of
these applications being a liquid.

Twelve LGAs applied nitrogen at levels exceeding the maximum recommended single application rate of 40 kg/ha in one or
more turfed areas, including some in foreshore areas. Some of these LGAs, however, were using controlled release fertiliser
at these levels, which may mean that the rates of quick release nitrogen were below this value. Ten LGAs were applying
phosphorus to some turfed areas at levels higher than the maximum water-soluble phosphorus single application rate in a
low PRI soil of 5 kgs/ha, although this was the total phosphorus rather than specifically water-soluble phosphorus. The rate
can also be higher if it is applied to a higher PRI soil as confirmed by testing. Only two of the ten LGAs did not test soil in the
areas to which they were applying amounts exceeding the maximum water-soluble single application rate of phosphorus

in a low PRI soil. One of these LGAs was applying phosphorus to active turf areas (football field and cricket pitch) at rates
above that recommended for a single application to even high PRI soil (20 kg/ha).
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The majority of LGAs based their fertiliser regimes on the advice of a turf consultant, with many combining that knowledge
with their own experience or theirs or the laboratories interpretation of results (Figure 3).

FIGURE 3: WHAT DETERMINES FERTILISER APPLICATIONS?
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LGAs often used several different brands of fertiliser. When analysing the responses regarding the fertiliser used, it became
apparent that some respondents lacked understanding about the release rate of their fertilisers as they labelled them
incorrectly. Once these inconsistencies were corrected, it was determined that the fertiliser that was used at least once by
the highest number of LGAs was phosphorus-free inorganic, quick release and solid fertiliser in active turf areas; complete
inorganic, controlled-release and solid fertiliser in passive turf areas; and phosphorus-free inorganic, controlled-release and
solid fertiliser in foreshore areas. Overall, organic fertiliser use was minimal, as was the use of fertigation as a method of
application. The results shown in Figures 4a- c illustrate the fertiliser type (a), release rate (b) and method of application (c)
of fertiliser used at least once by the stated number of LGAs.

FIGURE 4A: FERTILISER TYPE
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FIGURE 4C: METHOD OF APPLICATION
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All the LGAs surveyed had foreshore reserves and parks (which includes grassed/turfed areas around rivers and wetlands),
to which only seven did not apply fertiliser. Of the 15 LGAs that did fertilise these areas, 13 had a buffer zone in which
fertiliser was not applied. Five used a fertiliser that contained phosphorus and five used a quick or slow-release fertiliser,
which is not recommended in these areas (Figure 5).

All 22 LGAs surveyed had native gardens, of which 14 fertilised them using a variety of fertilisers, of which all but one were
recommended for native plants and contained low levels of phosphorus. Baileys Energy Turf fertiliser was the complete
inorganic fertiliser applied to native gardens at one LGA. Twenty of the LGAs surveyed had non-native gardens and 13
fertilised them using a variety of fertilisers, which contained varying amounts of phosphorus from 0 up to 3.9%. Chicken
manure was applied on non-native gardens by one LGA.

FIGURE 5: FORESHORE AREAS THAT ARE FERTILISED

24

22

20 +—

18 +—

16 +—

14—

ONo Response

12 +—
ONo

@ Yes, but not in buffer zone

BEYes

Soil testing Add fertiliser to Buffer zone Did fertiliser Was it a quick or

completed foreshore contain slow release solid
reserves? phosphorus? fertiliser?

DISCUSSION AND RECOMMENDATIONS
Turf type

It is recommended that LGAs continue to use kikuyu as their preferred turf species due to its relatively low fertiliser
requirements, moderate water use, strong drought and wear tolerance, and long growing season. Using kikuyu reduces the
amount of nutrients and water required for turf management and, in turn, lowers the risk of nutrient leaching compared
with other turf types. Turf managers should, however, take care to prevent kikuyu from spreading into bushland or garden
areas, as it can be difficult to eradicate once established. Fertiliser should not be applied to warm-season grasses, such as
couch and, to a lesser extent, kikuyu and buffalo, during the winter months because these species are often dormant and
unable to effectively take up nutrients.
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Season in which to fertilise

Fertiliser was most often applied by LGAs in spring, followed by autumn; however, many LGAs also applied it during summer
and winter. It is recommended that all LGAs adopt the practice of applying smaller amounts of fertiliser multiple times
during spring and autumn, when turf and plants are actively growing and can effectively take up nutrients.

Fertilising in winter should generally be avoided, as heavy rainfall can leach nutrients from the soil. Warm-season grasses,
such as couch, and to a lesser extent kikuyu and buffalo, are dormant or semi-dormant during winter, meaning nutrients
applied at this time may not be utilised. The only exception to fertilising in winter is when planting trees, which is
recommended to allow establishment before the dry summer months.

Applying fertiliser during periods of high summer temperatures is also discouraged, as many turf types will not absorb
nutrients under these conditions. Summer applications can also encourage excessive growth and increased water use.

How to determine fertiliser regimes

It is recommended that LGAs use a range of opinions, such as those expressed by the laboratories generating testing results,
turf consultants and their own, to determine application rates of fertiliser rather than a single source. Utilising advice from
turf consultants who are specifically trained in turf management and usually have many years of on-ground experience is
highly recommended to determine appropriate fertiliser regimes. It is also strongly recommended that Parks and Gardens
Officers attend the Fertilise Wise Fertiliser Training course hosted by the Phosphorus Awareness Project and presented by
Turf Consultant John Forrest in 2026 to obtain a greater understanding of appropriate fertiliser and nutrient applications.

Fertilising turf

In turf areas it is recommended that LGAs apply fertilisers according to site-specific conditions, including location, soil type,
soil testing and leaf tissue analysis, irrigation levels and how the area is used (i.e. active versus passive). Heavily trafficked,
active areas experience greater wear and tear than passive areas and may require fertilisers that supply nutrients,
particularly nitrogen, rapidly to support recovery and growth. However, nutrient application must be balanced against the
risk of nutrient loss, particularly in Perth’s sandy soils and areas near waterways.

Quick-release fertilisers are water soluble and readily available for plant uptake and may be applied as a solid or liquid.
Liquid fertilisers, when applied to foliage, allow nutrients to be absorbed directly by leaves, minimising entry into the soil
and subsequent leaching. Fertigation involves applying low rates of fertiliser through irrigation systems on a frequent
basis to reduce nutrient losses but requires careful supervision to ensure accurate application (Ruscoe, Johnston

& McKenzie, 2004).

For a fertiliser to be marketed as slow- or controlled-release, it must contain at least one nutrient in that form, though it

can also contain quick-release forms of the same or other nutrients, and the slow- or controlled-release component does
not need to be the most abundant. Most slow- or controlled-release fertilisers refer to the nitrogen content, as nitrogen
availability is highly dependent on release rate. Turf managers should consider how much nitrogen is present in quick-, slow-
or controlled-release forms when determining application rates to ensure they are matching plant demand and reducing
environmental losses.

Slow-release fertilisers which are generally solid and can be organic (manure/compost) or inorganic, release nutrients,
particularly nitrogen, gradually in response to microbial activity that is driven by soil moisture, temperature and pH. This
provides an extended opportunity for plant uptake, although release patterns are not always well controlled and can
accelerate under warm, wet conditions. Controlled-release fertilisers release nutrients primarily through a coating or
physical barrier and are often designed to respond to soil temperature rather than moisture or microbial activity. These
products are almost always solid, with the coating regulating nutrient release to match times of peak plant growth,
maximise nutrient use efficiency and reduce loss to the environment.

The availability of phosphorus, by contrast, depends less on fertiliser release rate and more on soil chemistry and the

soil’s Phosphorus Retention Index (PRI). PRI indicates a soil’s capacity to bind phosphorus through reactions with iron,
aluminium and calcium. Soils with a low PRI, which are common in Perth’s sandy environments, have limited capacity to
retain phosphorus and are therefore more susceptible to phosphorus movement to groundwater and waterways if excess
amounts are applied. Conversely, high-PRI soils bind phosphorus strongly, reducing losses but also limiting immediate plant
availability. As a result, even water-soluble or “quick-release” phosphorus can become immobilised before plants take it up,
while in low-PRI soils surplus phosphorus can move beyond the root zone. Effective phosphorus management therefore
relies on correct application rates, placement within the root zone, and consideration of PRI, rather than on release

rate alone.

Complete inorganic fertilisers can supply high levels of nitrogen and phosphorus and should only be applied where soil
testing and leaf tissue analysis indicate these nutrients are required, as excess amounts can contribute to environmental
impacts in wetlands and rivers. Where phosphorus is not required, phosphorus-free inorganic fertilisers are recommended.
Organic fertilisers also supply nitrogen and phosphorus but release nutrients through microbial breakdown, which is
influenced by environmental factors such as temperature and moisture, making nutrient release less predictable.

14



I'|I'“|.'|i'.|': i
| I Ihia M
I (UM | !Ii !; || ! I;:_|_5-|'_! [

T S e 2 0 S g
111 3 - ! i il |

Mature composts are generally considered slow-release and may improve soil structure, but their nutrient content,
particularly soluble nitrogen and phosphorus, should be assessed prior to application (Swan River Trust, 2014).

As stated previously, soil testing, leaf tissue analysis and moisture testing should be conducted before any nutrients are
applied to ensure the nutrients are required and, if so, are applied at the correct rate to ensure turf is healthy and the risk
of nutrient loss to groundwater and receiving waters is reduced.

Fertilising foreshore areas

Overall, the LGAs who responded to the survey performed above average in implementing the BMPs for fertiliser
applications to foreshore areas. Foreshore reserves and parks are high-risk areas where nutrients can potentially enter
waterbodies more easily and rapidly. Buffer zones should be put in place around waterbodies in which no fertiliser is
applied. The size of the buffer zone will be determined by factors such as the site condition and function; however, where
possible, a width of at least 50 metres is recommended between fertilised areas and water bodies (DWER, 2022). The
appropriate buffer at each location should be based on the information provided in Section 3.2.4 of the ‘WA Guidelines
for the establishment and maintenance of turf grass areas’ (Swan River Trust, 2014). LGAs can refer to the references just
quoted for more information, and the ‘Fertiliser Application on Pasture or Turf near Sensitive Water Resources’ leaflet
(DWER, 2010).

The application of fertiliser to areas outside the buffer zone of foreshore areas should only be considered if the areas are
used frequently, expected by the public to be presented to a high standard and soil and moisture testing and leaf tissue
analysis has been undertaken and determined that fertiliser is required. Any fertiliser applied should be phosphorus-free
and a controlled release, low water-soluble fertiliser if in solid form or applied to foliage and left to dry if a liquid. This is
one of the areas in which some LGAs underperformed by applying quick or slow release solid fertiliser, including in one
LGA where no buffer zone was in place. One LGA used foliar applications of fertiliser containing phosphorus meaning the
nutrients were released quickly, however this method of application is preferred over solid, quick release fertilisers as it has
less chance of leaching into waterways if applied correctly, namely to the leaves and left to dry, than the solid form which is
applied to the soil.

Fertiliser should not be applied in the winter months to foreshore areas, as grasses may be dormant and heavy rainfall

can wash nutrients into the waterway. Irrigation always needs to be monitored to ensure overwatering does not occur.
Whilst liquid fertilisers are preferable to solid applications in foreshore areas, care needs to be taken to apply them during
dry conditions to ensure nutrients don’t get washed off leaves into soil. Fertilising with fertilisers during summer should

be avoided as without enough water the fertiliser can burn grass, but with water the risk of runoff and leaching causing
fertiliser to enter waterbodies is increased. The low water levels and still conditions in waterways during summer, combined
with the warm temperatures, favours the growth of algae.

Application of nitrogen

The maximum recommended rate for a single application of nitrogen to turfed areas containing couch and kikuyu is 40 kg/
ha (Ruscoe, Johnston & McKenzie, 2004), though 30 kg/ha is usually sufficient. Higher rates can be used if the fertiliser has
a higher proportion of controlled release nitrogen (Ruscoe, Johnston & McKenzie, 2004). Table 3 shows that the average
application rate for all LGAs was not above 40 kg/ha in any of the turfed areas. If LGAs are applying fertiliser according to
the results of soil testing and leaf tissue analysis and need high levels of nitrogen, they may need to consider applying them
at less than the maximum recommended rate on multiple occasions instead of in one application. It is recommended that
all LGAs test nitrogen levels in soil and leaf tissue and base their applications on the results, the maximum recommended
rate for a single application of nitrogen, and the intended use of the turf.

The recommended annual application rate of nitrogen is 100-200 kg/ha/yr for high use active turf, 50 — 100 kg/ha/yr for
low use active and premium passive turf, 0-50 kg/ha/yr for minor passive turf and 0 kg/ha/yr for grass buffers (Swan River
Trust, 2014). Table 3 shows the average annual rate applied to active turf for all LGAs was below the recommended annual
application rate for high use active turf and within the range for low use active turf. One LGA, however, more than doubled
the recommended annual application rate of nitrogen to their football oval and cricket pitch.
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The value for passive turf was below the range recommended for premium passive turf and within that recommended for
minor passive turf. Grass buffers within foreshore areas should not have any nitrogen applied. Two LGAs applied fertiliser in
foreshore areas and didn’t have buffer zones, meaning they exceeded the annual application rate recommended for these
areas. Another LGA applied fertiliser to the foreshore area outside their buffer zone at a rate exceeding that recommended
for minor passive turf but within the rate recommended for premium passive and high use active turf. It was not specified
by this LGA how the turf was used.

Overall, as presented in Table 3, we can see that the average annual rate of nitrogen applied to foreshore areas was greater
than the rate applied to the passive turf of LGAs. It was below the range recommended for low use active and premium
passive turf but above that recommended for minor passive turf and grass buffers. Turf outside buffer zones but within
foreshore areas should only be fertilised at a rate corresponding to its use (passive or active) and the standard of upkeep
required (minor or premium). Separation distances (buffers) vary according to their function and factors relating to site
conditions (Swan River Trust, 2014), but as mentioned previously, if possible, a width of at least 50 metres is recommended
between fertilised areas and water bodies (DWER, 2022). It is recommended that all LGAs keep a logbook of their nitrogen
applications over the year for all application areas to ensure that recommended rates are not exceeded.

It is also recommended that LGAs ensure nitrogen applied to gardens is done following manufacturers recommendations, as
excessive applications to these areas can also contribute to nitrogen leaching to waterbodies.

Application of phosphorus

The maximum water-soluble phosphorus single application rate in a low PRI soil is 5 kgs/ha (J. Forrest, pers. comm,

2021). When the PRI (Allen and Jeffery) and the soil (Colwell method) is tested the amount of fertiliser to be applied is

as recommended in Table 1, assuming the leaf tissue analysis indicates that phosphorus is needed. The average single
application rate for total phosphorus applied by those LGAs who reported their results (Table 3) was below 5 kgs/ha in all
turf areas. Of the 10 LGAs that exceeded 5 kg/ha of total phosphorus in a single application, only two had not done any

soil testing or confirmed that they measured the PRI of the soil. Without PRI, soil and moisture tests and calculations of the
amount of water-soluble phosphorus fertilisers contain, LGAs cannot be confident that the phosphorus they have applied is
not leaching into groundwater. It is recommended that all LGAs determine the PRI of the soil and the phosphorus levels in
soil and leaf tissue and base their applications of fertiliser to turf on these results and the intended use of the turf.

Some LGAs appear to have added fertilisers containing phosphorus to native gardens. Many native species do not respond
well to high levels of this nutrient. Turf fertilisers such as Baileys Energy Turf, that contain levels of phosphorus that are

toxic to many native plant species, should not be used on native gardens. Before applying organic fertiliser, such as chicken
manure, to gardens, the nutrient content should be determined or at least estimated and the fertiliser applied at volumes
that won’t exceed the PRI of the soil. Many organic fertilisers are applied in volumes that exceed soil and plant requirements
as no consideration is made of the nutrient content. All garden fertilisers should be applied according to manufacturers
recommendations (where provided), the phosphorus requirements of the plants present and the PRI of the soil.

Total nutrients applied by LGAs

Table 3 reveals that overall, 160,096 kg/yr (160 tonnes/yr) of nitrogen and 13,427 kg/yr (13 tonnes/yr) of phosphorus were
applied to an area of 2,326 ha through the fertiliser used by 22 LGAs. The Swan Canning Water Quality Improvement Plan
states that the maximum acceptable load to the Swan and Canning Rivers is 130 tonnes per year of total nitrogen (TN) and
14 tonnes per year of total phosphorus (TP) (Swan River Trust, 2009).

Of the 30 LGAs asked to participate in this survey each year, only Joondalup, Kwinana and Rockingham don’t have any

part of their LGA within the Swan Canning Catchment (SCC) (refer to Map 1). Excluding the data supplied by Kwinana (as
Rockingham and Joondalup didn’t participate), this means that 155,243 kg/year (155 tonnes) of nitrogen and 13,371 kg/
year (13 tonnes) of phosphorus were applied by the LGAs within the SCC to 2,227 ha of turf. If all of these nutrients were to
reach receiving waterbodies, the maximum acceptable load for total nitrogen (TN) would be exceeded and the load for total
phosphorus (TP) would be approached. It is important to note, however, that not all land managed by each LGA lies within
the Swan Canning Catchment (SCC) (see Map 1). Accordingly, not all nutrients reported have the potential to enter SCC
waterways — whether directly, through leaching to groundwater, or via runoff across hard surfaces into stormwater drains.

These figures, however, do not represent the full nutrient picture. Fertiliser data was not provided by six LGAs located
within the SCC, and one LGA submitted incomplete information. In addition, several LGAs indicated that nutrient or
moisture testing was not consistently undertaken prior to fertiliser application, meaning the potential for leaching was
higher. Parts of the SCC extend beyond the Perth metropolitan area, and nutrient data from these areas was not captured.
Nutrient inputs from other sources were also not included in these totals.

Given these limitations and the cumulative pressures on the catchment, LGAs are strongly encouraged to implement
the fertiliser Best Management Practices (BMPs) outlined in this report and summarised in the BMP Recommendations
available at www.sercul.org.au/fertilisewise/. Adopting these measures will help minimise the risk of applied nutrients
entering the river system and associated wetlands.
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SUMMARY OF RECOMMENDATIONS

It is difficult to assess the how well the LGAs performed overall with regards to achieving BMPs for fertiliser applications to
turfed areas due to differences in LGA areas including (but not limited to): soil type, turf type, passive vs active turf, standard
of turf expected, age of turf, location of turf, percentage of nutrients in fertiliser and whether nutrient monitoring of turf
occurred. It is recommended that LGAs implement the following strategies to ensure management practices relating to
fertiliser use approach a high level:

Determine the rate of each nutrient of the fertiliser they intend to apply before application to ensure that over
application of phosphorus and nitrogen does not occur. The formula for determining the rate of nutrient is to multiply
the amount of fertiliser to be applied per hectare by the percentage of that nutrient (either N% or P%) in the fertiliser,
divided by 100.

The maximum recommended rate for a single application of nitrogen to kikuyu or couch is 40 kg nitrogen/hectare
(Ruscoe, Johnston & McKenzie, 2004) though 30 kg nitrogen/hectare is usually sufficient.

The maximum water-soluble phosphorus single application rate in a low PRI soil is 5 kgs/ha (J. Forrest, pers. Comm,
2021). Where testing of turfed areas occurs using the Colwell method and PRI, it should be applied according to Table 1.

Applications of nitrogen should not exceed 100-200 kg/ha/yr for high use active turf, 50-100 kg/ha/yr for low use active
and premium passive turf, 0-50 kg/ha/yr for minor passive turf and 0 kg/ha/yr for grass buffers around waterbodies
(areas within approximately 50 m of natural waterbodies).

Fertiliser applied to gardens should follow manufacturers recommendations, as excessive applications to these
areas can also contribute to nutrients leaching to waterbodies. Fertilisers specific to native plants should be used on
native gardens.

Keep a log book to record details of fertiliser and nutrient applications over the year and for each application area
including details such as weather conditions and monitoring information. Ensure these records are kept long-term.

If fertiliser is required, apply in spring and/or early autumn (September, October, November, March and April)
when rapid growth occurs. Apply the fertiliser in small amounts and often over these months instead of via a single
application. This will ensure all nutrients can be utilised by the turf.

Do not fertilise in summer or winter (except for native trees that are planted in winter). Summer fertilising encourages
the overuse of water and turf may grow excessively, while fertiliser applied during winter can be washed into
stormwater drains or leached into groundwater.

Do not apply fertiliser too close to hard surfaces such as roads. Fertiliser on hard surfaces can be washed into
stormwater drains and end up in waterbodies. Also, do not apply fertiliser in the buffer zones of wetlands and rivers
where it can be washed directly into these waterbodies.

Avoid applying fertiliser before heavy rainfall and do not overwater turf as both actions could result in the leaching of
nutrients to groundwater and waterbodies.

LGA Parks and Gardens Officers should attend the Fertilise Wise Fertiliser Training, which is hosted by the Phosphorus
Awareness Project, in 2026 to learn fertiliser BMPs specific to the Perth Metropolitan Area.

LGAs should refer to the following publications (see Reference section for full publication details) to obtain more
information on fertiliser and irrigation BMPs:

* Turf Sustain — A Guide to Turf Management in Western Australia
* Western Australian Environmental Guidelines for the Establishment and Maintenance of Turf Grass Areas

* Stormwater Management Manual for Western Australia.
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While fertilisers applied to turf and gardens represent the largest and most easily quantified sources of nutrients from
LGAs to wetlands and rivers, other sources—such as lawn clippings, leaf litter and sediment—also require appropriate
management to ensure they are not contributing to the nutrient load of the Swan-Canning River System and
associated wetlands.

L MEASURES

It is important for LGAs to have structural and non-structural BMPs in place to minimise the impact of nutrients on water
quality. Structural BMPs are defined as engineered and constructed systems that allow in-situ water quality improvement
and can include infiltration, conveyance and detention systems. Infiltration systems include pervious pavement, infiltration
trenches, “dry” sumps (those that do not intersect the maximum groundwater table) and infiltration basins. Conveyance
systems include swales and buffer strips, bioretention systems and living streams. Detention systems include dry/ephemeral
detention areas and constructed wetlands.

Non- structural BMPs comprise institutional and pollution prevention strategies to preclude or minimise the transport of
pollutants in stormwater runoff and/or reduce the volume of runoff generated. The most effective stormwater quality
management programs use non-structural BMPs to complement the selected structural BMPs (Department of Water and
Environmental Regulation (DWER), 2022).

In the survey, LGAs were asked separate questions about whether they use structural and non-structural measures to
reduce nutrients making their way into waterbodies and were asked to identify the measures they have in place. They were
also asked to confirm whether they have deciduous trees in their LGAs foreshore areas or streetscapes.

RESULTS OF THE SURVEY

Twenty-one of the 22 LGAs who responded to the survey stated they had structural measures in place, with infiltration
systems being the most common (Figure 6).

All 22 LGAs stated they had deciduous trees as well as non-structural measures in place to prevent nutrients from those
tree leaves, grass clippings, and sediment from entering the river system via stormwater drains or directly, with the
measures they had in place identified in Table 4.

FIGURE 6: TYPES OF STRUCTURAL BMPS
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TABLE 4: MEASURES TAKEN BY LGAS TO PREVENT NUTRIENTS FROM GRASS CLIPPINGS, DECIDUOUS
LEAVES AND SEDIMENT ENTERING RIVER SYSTEM VIA STORMWATER DRAINS

# of LGAs Using
Measure

Measure Relating to

Grass Clippings

Regular mowing to reduce excess clippings

Street/path sweeping

Direct debris from mowing away from road/path/waterbody

All clippings left on lawn to act as natural fertiliser (in areas away from water bodies and roads)

Cleaning sumps and soakwells regularly

Drains e-ducted or cleaned regularly

Stormwater drainage system regularly inspected and maintained/cleaned

Cleaning Gross Pollutant Traps (GPTs) regularly

Informing staff of correct procedures i.e. at toolbox meetings

Turf machinery cleaned down after use and debris/runoff directed away from drains/waterbodies

Application of growth retardant

Landscaping of GPTs

Timing mowing to occur just before street sweeping

Clippings collected and removed from site

Catchers used on mowers

Deciduous Leaves

Road/park/path sweeper used regularly

Stormwater drainage system regularly inspected and maintained/cleaned

Road/park/path sweeper used in leaf drop ‘hot spots’

Cleaning sumps and soakwells regularly

Cleaning GPTs regularly

Drains e-ducted or cleaned regularly

Road/park/path sweeper used prior to first flush runoff events

Landscaping of GPTs

Not planting deciduous trees on verges or near waterbodies

Leaf drop mowed and caught in catcher
Other (options added by LGAs)

The Parks team also use a removable, ute-mounted Trillo leaf vacuum (1 m2 capacity) that is deployed to hotspots
annually in support of our Street Sweepers and use hand-held leaf vacuums and manually bag leaves too.

Extra Green Waste bin collection during leaf drop periods in high priority areas

Sediment

Road sweeper used regularly

Stormwater drainage system regularly inspected and maintained/cleaned

Maintaining vegetation buffers, swales and rain gardens

Road sweeper used in sediment ‘hot spots’ such as around construction sites

Structures designed to trap sediments, such as GPTs, stormwater infiltration units, drain inserts, soakwells,
detention basins, side entry pits and diversion drains, are cleaned regularly

Drains e-ducted regularly

Road sweeper used prior to ‘first flush” rainfall runoff events

Sandbagging or hydromulching to prevent erosion

Covering soil and imported sand piles

Sediment control fences installed and maintained where necessary
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DISCUSSION AND RECOMMENDATIONS

Overall, the LGAs who responded to the survey excelled in meeting the BMPs for structural and non-structural measures.
All bar one LGA had structural measures and all LGAs had non-structural measures in place to prevent nutrients from
deciduous tree leaves, grass clippings and sediment entering the river system and wetlands, either directly or via
stormwater drains. Structural measures designed to prevent nutrients from entering river systems and wetlands are critical
because they are permanently in place and, when combined with non-structural measures, help improve the water quality
of receiving environments.

Grass clippings and deciduous leaves are high in nitrogen and phosphorus and decompose rapidly. They can be washed into
stormwater drains and/or directly into receiving waterbodies. Prior to European settlement, deciduous trees and the turf
grass species commonly used today did not form part of the Perth landscape and therefore require nutrient inputs that do
not naturally occur in the region’s nutrient-poor soils. When deciduous trees lose their leaves in autumn, they decompose
quickly—unlike evergreen native species, which shed leaves gradually and decompose much more slowly. When these
leaves and grass clippings are mobilised by the first flush of winter rain, they can deliver a large nutrient load to stormwater
drains and the river system over a short period. Without measures to prevent their entry or to remove them before
decomposition, excess phosphorus and nitrogen are released into local rivers and wetlands.

Sediment consists of loose sand, clay, silt and other soil particles that can accumulate in waterways. Nutrients associated
with sediment originate from natural sources, such as plant and animal decomposition, and from human activities, including
fertiliser application. Sediment enters waterbodies through runoff and the stormwater system. Unless erosion is controlled,
sediment inputs are intercepted, or accumulated material is removed, sediment will continue to release excess phosphorus
and nitrogen into river systems and wetlands.

It is therefore recommended that LGAs implement both structural and non-structural measures to prevent nutrients
entering waterways via stormwater drains. As shown in Table 4, many measures adopted by LGAs address all three
sources—grass clippings, deciduous leaves and sediment—and their implementation should be prioritised. These measures
include regular street sweeping, drain cleaning or e-ducting, and the installation, maintenance and cleaning of GPTs, sumps
and soakwells. Additional measures targeted to specific nutrient sources can then be implemented as required.

SUMMARY OF RECOMMENDATIONS

It is recommended that LGAs take the following measures to prevent nutrients entering the river system and wetlands
directly and/or via stormwater drains:

e Use a combination of structural and non-structural BMPs to form a treatment train that will be most effective at reducing
the nutrient load to the river system and wetlands from sources such as grass clippings, deciduous leaves, and sediment.
e Maintain and clean structural systems regularly.

e Do not plant deciduous trees on verges or in foreshore areas. Structural measures and non-structural measures should
exist to prevent nutrients from the leaves of historical plantings of deciduous trees from ending up in the river system.

e Grass clippings, leaves and sediment should never be blown, hosed, or swept onto hard surfaces such as roads or
driveways as they can be washed or blown into stormwater drains and into the river system and wetlands.

e Grass clippings, leaves and sediment that end up on hard surfaces such as roads and driveways should be swept up and
removed (either manually or with a street sweeper), or in the case of grass clippings and sediment blown off the hard
surface back onto the area from which they originated.

e When mowing, clippings should be thrown away from hard surfaces.
e When mowing median strips and small areas near hard surfaces or waterbodies, a catcher should be used.

e |In most turfed areas, where testing determines that nutrients are lacking, LGAs should leave grass clippings on
the mowed turf as this will return the nutrients contained in the clippings back to the soil, thus reducing fertiliser
requirements. Clippings left in piles should be remowed to disperse clippings. If testing reveals that nutrients are required
in turfed foreshore areas outside the buffer zone, this practice should be adopted in favour of adding fertiliser or to
reduce fertiliser requirements. If nutrients are not required, clippings should be removed from foreshore areas.

e Clippings and leaves that are removed should be composted and then utilised as a soil amendment.

o Mowing equipment should be cleaned down before going to the next location.

e When hosing down mowing equipment, ensure that this water does not enter stormwater drains.

e Use sandbagging, hydromulching, covers or sediment control fences to prevent erosion from soil or imported sand piles.

Further information can be obtained from the Department of Water and Environmental Regulation’s ‘Stormwater
Management Manual for Western Australia’ and the Swan River Trust’s (Fertiliser Partnership Urban Users Working Group)
‘Western Australian Environmental Guidelines for the Establishment and Maintenance of Turf Grass Areas’.
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NUTRIENT AND IRRIGATION MANAGEMENT PLANS

AND LOCAL PLANTS POLICY

Public (LGA-managed) and private (developer-managed) areas within an LGA can include turf and garden landscaping.
Streetscapes—such as median strips, roundabouts, entry statements, car park landscaping, and road verges—represent
substantial areas within LGAs. When streetscapes and other landscaped areas are planted with turf and introduced plant
species, they often require higher nutrient and water inputs, both during establishment and for ongoing maintenance,
compared with native plants, which may require little to no additional inputs once established.

A Nutrient and Irrigation Management Plan (NIMP) sets out how nutrients and water should be applied to landscapes
or turf to achieve plant health while minimising environmental impacts, particularly nutrient loss to waterways and
groundwater. Amongst the factors it considers are site and soil characteristics, irrigation management, nutrient
management, landscape and plant selection, runoff and loss prevention (including of grass clippings, leaf litter and soil),
nearby water resources, monitoring and review schedules and training and responsibilities.

In the survey, LGAs were asked whether they had a NIMP for their streetscapes. The score for each LGAs scorecard, and the
overall result for this question, was determined according to if they had an NIMP in place and if not, whether they fertilised
and/or irrigated these areas and conducted soil, leaf and moisture testing. They scored 100% for having a NIMP or 25-50%
depending on whether they didn’t have a plan but either didn’t fertilise or irrigate, didn’t fertilise and managed irrigation
or fertilised but did so according to some level of soil, leaf and moisture tests undertaken. These reduced scores take into
consideration that while fertilising and irrigation is a large component of an NIMP, it is not the only factor considered. They
were also asked whether they had a Local Plants Policy implemented.

RESULTS OF THE SURVEY

Only six of the LGAs surveyed had a NIMP in place for streetscapes, however of the 16 that didn’t, 11 did not fertilise and/
or irrigate, one did not fertilise and managed irrigation, and three conducted some level of soil, leaf and/or moisture testing
(Figure 7). Fifteen of the 22 LGAs that responded had a Local Plants Policy implemented (Figure 8).

FIGURE 7: LGAS WITH A NIMP FOR FIGURE 8: LGAS WITH A LOCAL
STREETSCAPES PLANTS POLICY
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DISCUSSION AND RECOMMENDATIONS

Overall, the LGAs who responded to the survey have excelled when considering the implementation of the BMPs for NIMPs
and Local Plants policies together.

Less than a third of LGAs surveyed (six of 22) had a Nutrient and Irrigation Management Plan (NIMP) in place for their
streetscapes. Collectively, they represent large areas where nutrients and water should be carefully managed. Using local
native species, instead of introduced species of trees, plants and turf, within streetscapes can reduce the need for irrigation
and fertiliser, and the loss of deciduous leaves and grass clippings, therefore lowering the risk of nutrients leaching into
rivers and wetlands. Even those LGAs that don’t fertilise or irrigate their streetscapes require a NIMP for these areas so that
clear guidelines exist regarding landscaping and plant selection, the prevention of runoff and loss (of soil, leaves and grass
clippings), monitoring and review procedures, and the training and responsibilities of staff.

Guidance on NIMPs is available from the Department of Water and Environmental Regulation’s website, including:
e  Water Quality Protection Note 33 (June 2010): Nutrient and Irrigation Management Plans
e  Water Quality Information Sheet 04 (August 2010): Nutrient and Irrigation Management Plan Checklist

Turf consultants can also assist LGAs in the preparation of a NIMP.

It is further recommended that all LGAs adopt a preferential policy for the use of local native plants across all landscaped
areas. Native plants generally require less water and fewer nutrients than introduced species, reducing the potential for
nutrient runoff. While some LGAs cite valid reasons for maintaining a mix of native and deciduous trees along street verges,
it is important to recognise that deciduous leaves contribute substantially more nutrients to waterways than native foliage.
A Local Plants Policy would encourage reduced use of deciduous species on verges and foreshore areas.

Additional resources on native plant use include:

e Eastern Metropolitan Regional Council: Landscaping with Local Plants Policy and Guidelines in the Local
Government Natural Resources Management Policy Manual

e  Which Plant Where: www.whichplantwhere.com.au — a free database providing climate suitability of species at
post code level

e  SERCUL Phosphorus Awareness Project: Grow Local Plants leaflets for Perth’s five main soil types, available online
or in hard copy, offering species lists from groundcovers and climbers through to trees.
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Stormwater drains, compensating and retention basins, and natural wetlands are impacted by nutrients originating
from their surrounding catchments. Monitoring water quality in these areas enables LGAs to assess nutrient levels and
understand their potential effects on ecosystem health.

Stormwater drains can be open or closed (piped) and a mixture of both is used in Perth. Drains lead to basins, wetlands and
the ocean. A compensating basin is a man-made structure that is designed to compensate for the increased runoff caused
by urban development by temporarily storing excess stormwater and releasing it at a controlled rate, thereby protecting
communities and waterways from flooding and pollution. A retention basin is a man-made structure designed to hold a
permanent pool of water, with extra capacity to take in runoff. It serves the purpose of water quality treatment, habitat, and
amenity, as well as stormwater control. Both basins are common in new housing estates located on the Swan Coastal Plain
in Perth, where the sandy soils and flat terrain make stormwater management important. A natural wetland is a waterbody
formed through natural processes where water is present on a permanent or seasonal basis and the soil, plants and animals
are adapted to these conditions.

In the survey, LGAs were asked whether they regularly monitored stormwater drains, retention and compensating basins
and natural wetlands under their control for nutrient levels and, if they did, whether they reported these results to their
local community.

RESULTS OF THE SURVEY

The number of wetlands, stormwater drains and basins monitored and reported on is presented in Figure 9. Further
analysis of the results indicated that only nine LGAs conducted water quality monitoring in all locations applicable to

their area, with another LGA not having any of these areas requiring water quality monitoring. Only one of the nine LGAs
reported the results of all their monitoring to the community. Another two LGAs reported on those areas they did monitor.
Where LGAs did not have wetlands or compensating basins under their control, or had dry sumps and soakwells that didn’t
interact with the maximum groundwater table as stormwater drains, this question was marked as being not applicable to
that LGA.

FIGURE 9: WATER QUALITY MONITORING AND REPORTING
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DISCUSSION AND RECOMMENDATIONS

The results for water quality monitoring indicate an average BMP score was achieved overall by the responding LGAs. Natural
wetlands, being the most important receiving environment, are monitored the most. Fewer stormwater drains and basins are
monitored. Stormwater drains, unlined basins and wetlands are connected to the river and ocean either directly or through
ground water, and nutrients and other pollutants can have impacts in each of these areas, including causing algal blooms. It
is recommended that all LGAs monitor the wetlands, stormwater drains and basins in their area as they are all influenced by
nutrient and other pollution inputs from surrounding areas and monitoring them could help pinpoint the sources from which
pollution is entering waterbodies. SERCUL has an Environmental Monitoring team that can assist LGAs in undertaking water
quality monitoring in these areas.

Very few LGAs provide the results of monitoring to the public. It is recommended that LGAs be transparent with their reporting
as a way of reflecting their commitment to the environment and providing important information to community catchment and
environment groups, who could use this information to determine where the rehabilitation of waterbodies and education of

community members needs to occur.




Many new developments, especially subdivisions, are major sources of nutrients to waterbodies. They turn a landscape
that absorbs and filters water into one that sheds water and contaminants quickly through the disturbance of nutrient-
rich soils, creation of impervious surfaces and stormwater drainage networks, replacement of native vegetation with
landscaping and turf, and the creation of ongoing urban nutrient sources.

In Western Australia, nutrient enrichment and sedimentation are two of the main water quality issues in waterways.
Sediment transports and release nutrients into waterways and smothers aquatic habitats. Levels of nutrients from
developments could be reduced by imposing relevant environmental conditions on developments, monitoring them for
compliance and prosecuting developers who don’t comply. This would not only deter developers from not complying on
future projects but would provide funds to remediate the damage caused.

The survey asked LGAs whether their Town Planning Schemes or Planning Policies included provisions to impose
environmental conditions on development, and whether these conditions incorporated Nutrient and Irrigation
Management Plans (NIMPs). LGAs were also asked if developments were monitored for compliance with NIMP conditions
and, where monitoring occurred, whether any non-compliances were identified and enforcement action taken. In addition,
LGAs were questioned about whether they had mechanisms in place to regulate sediment management to prevent runoff
from subdivisions, public works, and residential, commercial and industrial building sites, and, if so, which mechanisms
were implemented.

RESULTS OF THE SURVEY

Twenty-one LGAs had environmental conditions on development, but only eight had NIMPs, with five of those monitoring
them for compliance. None were found to be non-compliant and no prosecutions were made (Figure 10).

Twenty of the 22 LGAs provided information about the sediment management mechanisms they had in place, with all of
those who responded utilizing more than one (Table 5).

FIGURE 10: DEVELOPMENT CONTROL
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Conditions on subdivision approvals that relate to the management of sediment runoff

Local law

Requirement for a Site Management Plan or an Erosion and Sediment Control Plan to be
submitted during approval

Bonds

Permits (e.g. verge permit)

Erosion and/or sediment control policy(s)

Erosion and/or sediment control guidelines for subdivision (land developers)

Advice notes (e.g. information for land developers and builders on how to control on-site erosion
and sediment loss)

Erosion and/or sediment control guidelines for residential building (builders and sub-contractors)

Local Government Officers completing DWERs Authorised Officers training so they can issue
infringement notices under Unauthorised Discharges Regulations 2004

Other (option added by an LGA)

No policy as it is covered under Local Law

Enforcement action taken under the Planning and Development Act 2005 for unauthorised uses
that create dust, sediment and erosion issues

The Environment team participates in the City’s Development Control Group (DCG) providing
advice on development applications, including in relation to sediment control.

DISCUSSION AND RECOMMENDATIONS

Overall, the LGAs who responded to the survey have achieved an above average result with respect to their development
control mechanisms. Environmental conditions placed on developments help ensure that developers implement BMPs. All
the LGAs that responded to this question have provisions in their Town Planning Scheme or Planning Policies to enforce
conditions on development. However, less than half (eight of 21) of these LGAs imposed NIMPs as one of those conditions.

NIMPs provide detailed guidelines for minimising water wastage and fertiliser losses in landscaped areas, provide economic
benefits as they promote cost saving through the efficient use of water and fertiliser, and if implemented correctly prevent
the leaching of nutrients to the river system and wetlands (DoW, 2010). They also define how other nutrient sources
should be managed. It is possible that conditions regarding nutrient management are being imposed but are included in
Urban Water Management Plans and are not clearly defined as a NIMP. Many new developments, especially subdivisions,
are major sources of nutrients to waterbodies and this could be reduced by monitoring for compliance with a NIMP and
prosecuting developers for their lack of compliance, not only to recoup costs for environmental damage but to deter the
developers from not complying on future projects. It is recommended that all LGAs impose environmental conditions on
development including NIMPs, monitor compliance to these conditions and prosecute for non-compliance.

Soil erosion and runoff from building, subdivision and construction sites are major sources of stormwater pollution in

local government areas. They transport nutrients from urban areas that may have previously been used for agriculture,
horticulture and/or industry to the river system and wetlands. As well as causing an influx of nutrients to these waterbodies,
sedimentation can cause other environmental and infrastructure damage, which LGAs are often responsible for fixing long
after the developer has relinquished responsibility. It is important for all LGAs to have mechanisms in place to regulate
sediment management and for employees working in areas relevant to nutrient management to be aware of what they are.
LGAs should seek to implement the measures outlined in Table 5. Further information about sediment management for
LGAs can be found on SERCULs website ( ).

26



Wastewater Systems

A large majority of the Perth urban area was connected to sewerage as part of the State Governments Infill Sewerage
Program, which commenced in 1994. Those properties not connected today were not considered to be in high priority
areas and were generally on larger blocks away from water resources. Septic tanks can pose a threat to the river system by
releasing nutrients if they are not well maintained.

In the survey, LGAs were asked what percentage of properties (for subdivisions less than 1 ha) in their urban zone were
either unsewered or if sewered were not connected to the sewer.

RESULTS OF THE SURVEY

The majority of LGAs who responded had 10% or less of properties that were not connected to the sewerage system. The
two LGAs that had greater than 10% were localities within, or at the foot of, the Darling Range (Figure 11). Soil there can
contain large amounts of clay and rock and the properties are often bigger and more spaced apart, making it more difficult
and expensive to install sewers.

FIGURE 11: LGAS NOT CONNECTED TO SEWER
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DISCUSSION AND RECOMMENDATIONS

It is recommended that where possible LGAs encourage those householders that remain unconnected to connect to the
main sewer line or, at the very least, ensure that their septic tanks are well maintained. Leaking septic tanks can contribute
nutrients to river systems and wetlands via groundwater.
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While LGAs can implement BMPs for fertiliser application, nutrient management, water quality monitoring,
development control and wastewater systems, these efforts alone are not sufficient. Unless ratepayers - including
residents, industries and businesses - are educated about nutrients and their role in managing them, nutrients will
continue to enter rivers and wetlands.

Residents should be educated on how everyday activities contribute to nutrient loads, including the disposal of dog faeces,
bread fed to waterbirds, and the application of fertilisers. Guidance should cover best practice fertiliser application tailored
to soil type, as well as how nutrients from sources such as grass clippings, leaves, sediment, and detergents can reach
waterbodies via stormwater drains, runoff, or groundwater. Similarly, businesses and industries within local government
areas should be informed about the potential for nutrients from their operations to enter waterways and given strategies
to prevent this.

Much of the Perth metropolitan area sits on an extensive infertile sandplain composed of sedimentary soils. The
undisturbed and unamended sand plain soils are characterised by extremely low fertility, poor nutrient retention and
low water holding capacity (ChemCentre, 2019), which allows nutrients to move easily into waterbodies under suitable
conditions. In contrast, some soil duplexes in the Darling Range, or to a lesser extent on the Swan Coastal Plain, contain
loam or clay layers that retain nutrients more effectively (Department of Primary Industries and Regional Development,
2023), resulting in lower nutrient release to groundwater.

Creating a healthy garden requires selecting plants suited to the soil or amending the soil to meet the plants’ needs
(ChemCentre, 2019). Responsible fertiliser use is essential for maintaining soil and waterway health, as is responsible
behaviour regarding animals. A portion of the phosphorus load in residential areas originates from pet faeces and bread

fed to waterbirds. Bread is poorly digested by waterbirds and can lead to malnutrition, increased susceptibility to disease,
and dependency on human-provided food. Moreover, bread contains high levels of phosphorus, which can enter waterways
directly or via bird faeces, contributing to nutrient enrichment. Many residents feed ducks as a recreational activity

or to ‘help’ them, often without understanding the negative impacts on both bird health and the rivers and wetlands

they inhabit.

The public should be educated on how stormwater drains, sewers, septic systems, and soil are connected to waterways,
and the pathways through which nutrients reach them — directly, via runoff, or through groundwater. Raising community
awareness of nutrient sources, their transport into waterbodies, and the impacts of resulting algal blooms on the
recreational, economic, and environmental values of rivers and wetlands, as well as on the health of nearby residents, is
essential to protecting both people and the environment.

If they understand what nutrients are, how they move through the landscape and their impact, community members can
be the eyes and ears of an LGA. They can provide vital information about instances of pollution and activities which may
result in excess nutrients entering waterbodies. Providing them with a pathway to report these instances and activities is
crucial to implementing real-time measures to stop the pollution and/or prevent it from happening in the future.

LGAs were asked whether information or resources was provided to residents on managing dog faeces, feeding bread

to waterbirds, and applying fertiliser according to soil type. They were also asked whether residents, businesses, and
schools had been educated about the sources of nutrients entering waterways, how these nutrients move through

the environment, and their impacts on aquatic ecosystems. Finally, this year LGAs were asked about the mechanisms
available for community members to report activities or incidents that could result in waterbody pollution, whether these
mechanisms were promoted to the community and if so, how they were promoted.
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RESULTS OF THE SURVEY

Education about pet faeces and fertiliser management according to soil type was undertaken in some degree by all the LGAs that
responded. They all had mechanisms in place by which the community could report activities or incidents that were likely to result
in pollution to waterbodies, however, only 13 promoted them (Figure 12). The mechanisms by which the community was educated
about nutrient inputs from pet faeces and bread fed to waterbirds, fertiliser management according to soil type, nutrient sources
and movement, and the ways in which they could report pollution are listed in Table 6.

FIGURE 12: NUTRIENT EDUCATION UNDERTAKEN
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TABLE 6: MEASURES TAKEN BY LGAS TO EDUCATE RATEPAYERS

No. of LGAs Using
Measure

Measure Relating to Education about

Pet Faeces

Pet faeces disposal bags provided in areas where pets are walked

Signage in areas where pets are walked

Bins provided in areas where pets are walked to allow for the disposal of pet faeces

Education provided around the importance of disposing of pet faeces correctly

Pet faeces composters provided for at-home composting

Other (options added by an LGA)

Biodegradable dog faeces bags & incident reports for mowing team
FOGO takes dog waste

Bread Fed to Waterbirds

Information signage

Information on LGA website

Signage regarding laws prohibiting the feeding of wildlife

Media i.e. newsletters, social media, print media

Information distributed by staff i.e. Rangers, Environmental Officers, staff at Reception

Information distributed at community events

Ranger enforcement

Workshops
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TABLE 6: CONTINUED

Measure Relating to Education about

Best Practice in Fertiliser Management

Native plants to residents programs/subsidies

Information at community events

Verbal/email advice

Social media

Information on LGA website

SERCUL Fertilise Wise brochure distributed

SERCUL Grow Local Plant Guides distributed

Workshops

LGA produced pamphlets

A link to SERCUL Fertilise Wise information on LGA website

Other (option added by an LGA)

City of Stirling Sustainable Verges YouTube video

City of Bayswater Local Native Plants Guide

Nutrient Sources, Impact on Waterways and Movement through Landscape

Information on LGA website

Information distributed by staff i.e. Rangers, Env. Officers, Env. Health Officers, staff at reception

Information distributed at community events

Link on LGA website to relevant information on SERCUL or other organisations website

Follow up on reports of stormwater contamination by speaking directly to the suspected perpetrators (where
possible)

Media i.e. newsletters, social media, print media

Workshops targeting particular groups i.e. residents or businesses, and either provided by LGA directly or through
funding to an external provider such as SERCULs Phosphorus Awareness Project

School events or incursions, either provided by the City directly or through funding to an external provider such as
SERCULs Phosphorus Awareness Project

Other (option added by an LGA)

Rangers attend reports of non-compliance with an education first approach

Community Reporting

Mobile app such as Snap, Send, Solve

In person at the LGA

Email address

Online reporting form

Phone hotline

Details of other relevant agencies, such as DWER, DBCA, Water Corporation etc. provided on LGA website

Other (option added by an LGA)

Conservation Friends of “ “ groups
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DISCUSSION AND RECOMMENDATIONS

Overall, the LGAs that participated in the survey excelled in implementing nutrient education best management practices
(BMPs). All the LGAs surveyed had nutrient BMPs for dealing with pet faeces including by providing dog faeces bags, bins
and signage for residents, and it is recommended that these measures continue. Public education on fertiliser management
according to soil type is generally straightforward to implement. All LGAs reported having more than one mechanism in
place. LGAs that are not currently educating the community about why bread should not be fed to waterbirds, and those
not providing broader education on nutrient sources, pathways and impacts on waterways, should adopt some of the
measures outlined in Table 6. While all LGAs reported having mechanisms for the community to report pollution incidents,
nine LGAs did not actively promote these pathways.

Interpretive signage is an effective tool for discouraging the feeding of bread to waterbirds and the correct disposal of

dog faeces because it delivers information at the location where the behaviour occurs. Enforcement is also recommended
to deter persistent feeding of wildlife. At a minimum, all LGAs should install signage in parks adjacent to freshwater and
marine environments explaining the impacts of nutrient sources, such as fertiliser, organic matter like deciduous leaves and
grass clippings, bread and dog faeces, on water quality (e.g. increased phosphorus and algal blooms) and on the health

of waterbirds (e.g. malnutrition, botulism and aggressive behaviour), other animals and humans. SERCUL’s Phosphorus
Awareness Project provides brochure material that could be adapted for signage.

Education on fertiliser practices should focus primarily on lawn management. With few exceptions, residential lawns make
up the largest turfed area within an LGA, and householders often have limited understanding of best practice fertiliser

use. LGAs are encouraged to provide guidance to residents on appropriate fertiliser selection, rates and timing, including
information about how to tell if fertiliser is actually required at all. This will help reduce nutrient leaching through the sandy
soils of the Swan Coastal Plain into groundwater and receiving waterbodies.

The Phosphorus Awareness Project (PAP) has produced a Fertilise Wise leaflet that outlines lawn establishment,
maintenance and fertilising according to soil type. The leaflet provides homeowner-focused fertiliser BMPs and is available
free for LGAs to distribute. SERCUL's website also hosts Fertilise Wise and other gardening resources specific to the Perth
region, and LGAs are encouraged to link to these materials. PAP provides Grow Local Plants brochures for the five major
Perth soil types. Distributing these brochures and offering native plant subsidies can encourage residents to use local
species, reducing fertiliser and water demand. LGAs may also consider hosting a WaterWise Garden Workshop through
The Forever Project or an Our Gardens with Josh Byrne workshop to educate residents about fertiliser and irrigation
management and broader garden practices (contact details are provided at the end of this report).

Educating residents about other nutrient sources — including grass clippings, leaves, sediment, septic systems and
detergents — and how these move through the landscape is equally important. Without this understanding, unnecessary
nutrient inputs to waterways can occur. Nutrient education is provided through the Phosphorus Awareness Project, which
has been delivered by SERCUL since 1998 and supported largely by the Department of Biodiversity, Conservation and
Attractions. PAP focuses on reducing nutrient impacts on the Swan and Canning River Systems, and LGAs can utilise its
programs and online resources or direct schools and community groups to them.

Sediment management information, which addresses a major nutrient source in many LGAs, has also been developed by
the Sediment Task Force. Information sheets are available for residents, builders, developers and local government. Those
targeting residents are titled:

e  STF Infosheet: Residents #1 — What You Need to Know About Sediment Control
e  STF Infosheet: Residents #2 — We Can All Stop Sediment Runoff from Our Home
e  STF Infosheet: Residents #3 — Waterwise Gardens are also Sediment Wise

These infosheets and much more sediment related information can be found at www.sercul.org.au/sediment-resources
and it is suggested that a link to these resources is provided on each LGAs website.
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LGAs were asked whether they had implemented any other strategies in relation to nutrient management that they felt
were not adequately captured in the survey. One LGA provided additional information relating to various approaches to
nutrient management that they have in place. Some of the strategies included:

e Putting Minimum Level of Sustainable Nutrition (MLSN) programs in place.

e Showcasing the unique flora found within the south-west province by weaving corridors throughout the city and
using West Australian species to support their status as a Platinum Waterwise Council.

e  Preferencing and incentivising the use of endemic WA species in Verge Transformation Guidelines.

e Committing to converting resource heavy, turf areas into native landscapes that reduce the need for staff and
machinery costs, fertiliser and amendments, long-term irrigation and impacts on the surrounding environment.

The information specific to that LGA has been summarised on their scorecard.
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