
The Avon River contributes the single-largest 
inflow to the Swan River and has the largest 

overall catchment of those monitored, only 35 
km2 of which is located on the Swan Coastal 
Plain (see adjoining map). The remainder of the 
catchment (approximately 120 000 km2 in total) 
extends about 500 km inland, past the Darling 
Scarp and the goldfield towns of Southern Cross 
and Lake Grace. Most of the catchment east of 
the scarp drains internally and does not contribute 
flow to the monitored portion year-round. 

Extensive areas of the catchment have been 
cleared of the natural dry sclerophyll woodland for 
agriculture. The replacement of this deep-rooted 
vegetation by seasonal shallow-rooted crops has 
reduced evaporation and increased surface water 
run-off and groundwater recharge. In turn this 
has increased annual flows by an estimated 80% 
in the catchment’s monitored portion. It does, 
however, remain an ephemeral system – drying to 
a series of pools in summer.

Soils in the catchment’s monitored portion include 
red gravels and earths to the east of the Darling 
Scarp; shallow red and yellow earths as the 
Avon flows over the scarp; gravelly and sandy 
Forrestfield and Guildford soils in the foothills; 
and alluvial red earths adjacent to the river.

Water quality samples are collected at the 
Avon River’s lower end near the Great Northern 
Highway to indicate the nutrients leaving the 
catchment. Note that the values determined may 
not represent nutrient concentrations in upstream 
tributaries. Flow is measured at the Department of 
Water gauging station located just downstream of 
Walyunga National Park.

Length ~ 260 km (overall); ~ 7 km (monitored)
Average rainfall ~ 850 mm per year in the monitored catchment  

(~ 400 mm over the entire Avon catchment)
Gauging station near 
monitored site

Site number 616011

Catchment area 120 000 km2 (total)
35 km2 (monitored)

River flow Ephemeral
No major water supply dams in catchment

Average annual flow ~ 145 GL per year (2007–11 average)
Percentage of average 
inflow to Swan River

~ 75% of total inflow per year (of monitored 
catchments with flow data)

Main land uses Broad-acre grazing, livestock agistment, cereal 
crops and townships

Avon River – facts and figures

Year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Annual flow (GL) 563.8 548.8* 86.1 81.0 267.0 111.0 292.0 107.4 140.2 181.9 246.0 23.8 135.0
TN median (mg/L) 0.92 1.20# 0.50 0.54 0.74 0.52 0.78 0.79 0.79 0.80 1.00 0.73 1.10#

TP median (mg/L) 0.019 0.018 0.013 0.015 0.018 0.016 0.022 0.010 0.013 0.019 0.016 0.018 0.030
TN load (t/yr) 787.5 901.0 88.5 73.0 318.4 107.6 355.0 113.8 153.4 251.0 319.0 20.6 155.4
TP load (t/yr) 23.62 28.30 2.39 1.92 9.21 2.79 10.45 3.07 4.00 7.52 9.37 0.48 4.44

Nutrient Summary: concentrations, loads and HRAP targets

TN short term target = 2.0 mg/L  TN long term target = 1.0 mg/L  TP short term target = 0.2 mg/L  TP long term target = 0.1 mg/L

insufficient data to test target failing both short and long-term target passing short but failing long-term target passing both short and long-term target

0 0.5 1 1.5 20.25
Kilometres

* best estimate using available data. # Statistical tests that account for the number of samples and large data variability are used for testing against targets on three years 
of winter data. Thus the annual median value can be above the target even when the site passes the target (or below the target when the site fails).
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Changes in nutrient concentrations over time in Avon River

Nutrient fractions and loads in Avon River
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Trend: 

Total phosphorus (TP) 
concentrations have been 
stable. Trend testing 

Trend: 

Total nitrogen (TN) 
concentrations appear 
to be increasing. This is 
visible in the graph and 
was confirmed via trend 
testing. An increasing trend 
of 0.061 mg/L/year was 
detected over the long-term 
(2002–11) and 0.1 mg/L/
year over the short-term 
(2007–11). The reason for 
this trend is unknown yet 
it is of concern because 
the Avon contributes a 
significant amount of 
nitrogen to the Swan 
Estuary due to its large flow 
volume.

HRAP Target: 
The Avon River has been 

Total nitrogen concentrations over the 1999 to 2011 monitoring period Total phosphorus concentrations over the 1999 to 2011 monitoring period

Most of the nitrogen (N) 
is present in the form of 
dissolved organic N (DON). 
This largely comprises 
organic compounds leached 
from peaty sub-soils and 
degrading plant and animal 
matter and is available for 
uptake by plants, algae and 
bacteria. Particulate organic 
N (PON) is composed of 
plant and animal debris and 

Average composition of nitrogen (N) in Avon River over the 2007 to 2011 
monitoring period

needs to be further broken 
down to become available 
to plants and algae. The 
remaining N is present as 
dissolved inorganic N (DIN, 
consisting of ammonium – 
NH4

+ and N oxides – NOx) 
which is mostly derived from 
animal waste and fertilisers 
and is readily available for 
plant and algal uptake.

Due to the Avon River’s 
large discharge volume, it 
contributes a substantial TN 
load to the Swan-Canning 
estuary even though 
concentrations are low. In 
fact, over the five years 2007 
to 2011, the average TN load 
was larger than the other 13 
subcatchments with flow data 
combined. 

Average composition of phosphorus (P) in Avon River over the 2007 to 
2011 monitoring period

Nearly three-quarters of the  
phosphorus (P), is present as 
particulate P which consists 
of sediment-bound forms 
of P and organic waste 
materials. Particulate P is 
not readily available for plant 
and algal uptake, but may 
become available over time 
as particles decompose or 
release bound phosphate. 
Soluble reactive phosphorus 
(SRP) is derived from 
fertilisers and animal waste 
and is readily available for 
plant and algal uptake. It 
makes up the remain ing P.

Due to the Avon River’s 
large discharge volume, it 
contributes a significant TP 
load to the Swan-Canning 
estuary even though 

concentrations are low. The 
TP load (2007–11 average) 
was the second-largest of the 
14 subcatchments with flow 
data. 

DON
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68%

passing the short- and 
long-term TN targets over 
the entire reporting period. 

PhosphorusNitrogen

Nitrogen Phosphorus

determined no long-term 
trend (2002–11) existed, 
but an emerging increasing 
short-term trend (2007–
11) of 0.001 mg/L/yr was 
detected. There are not 
enough data points to verify 
this trend. It may be due to 
the higher-than-normal TP 
concentrations recorded 
in 2011 – a wet year that 
followed an extremely dry 
one (2010).

HRAP Target: 
The Avon River has been 
passing the short- and 
long-term TP targets over 
the entire reporting period. 

Avon River downstream of sampling site, March 2012. Photo: Dominic Heald.

Avon River: Nutrient report 2011
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Seasonal variation in nutrient levels in Avon River

Nitrogen 

TN and DON showed a flow 
response, increasing in April 
when the river first started to 
flow (though the volume was 
very small). The reason for 
this increase is unclear but 
a local land use may be the 
source. PON and NOx both 
increased with the onset of 
winter flows; PON with the 
first flush and NOx shortly 
after. As winter rains wet the 
catchment sub-surface and 
groundwater flows contribute 
more water to the river, 
carrying dissolved fractions 
such as NOx. After the 

winter peak, concentrations 
fall as the supply of N from 
the catchment becomes 
depleted and the volume of 
groundwater moving through 
the soil decreases.

Nitrogen seasonal variation over the 2007 to 2011 monitoring period Phosphorus seasonal variation over the 2007 to 2011 monitoring period

Phosphorus 

TP and particulate P 
concentrations exhibited a 
seasonal pattern, increasing 
in June with the onset 
of winter rains and the 
first flush. Particulate P 

is probably entering the 
river via surface runoff and 
bank erosion and scouring. 
SRP concentrations were 
generally low and for just 
over half of the sampling 
events below the limit of 
reporting. SRP also showed 
a seasonal response, 
being highest in winter. It is 
probably entering the river 
via groundwater as well 
as surface and subsurface 
runoff. The reason for the 
small peak in SRP in April is 
unclear.

Photographs of Avon River: (Top left) High flows at Bells Bend following Cyclone Clare, January 2006. (Bottom left) Aerial view of the Avon River at Bells Rapids, June 
2002. (Right) Looking downstream from the Avon River sampling site, August 2012.

Photo: Dominic HealdPhoto: Dieter Tracey

Photo: Phil Bussemaker

Flood debris indicates the height of past flows. Photo: Dieter Tracey.
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Summary: Avon River

Local nutrient reduction strategies for Avon River

• The Avon has been passing the short- and long-
term nutrient targets since monitoring began in 
1987. 

• Of the 15 priority catchments the Avon has the 
second-lowest median TP concentration. 

• The proportion of N present as highly bioavailable 
DIN is low compared with the other catchments.

• Of the 15 priority catchments the Avon currently 
contributes the highest average TN load, 
approximately six times higher than the next 

Swan Canning water quality 
improvement plan 
The Swan Canning water quality improvement plan 
(SCWQIP) complements the HRAP and presents a 
roadmap for reducing nutrient inputs into the river 
systems. It uses sophisticated modelling to identify 
nutrient sources and provides nutrient reduction targets 
for each of the subcatchments. 

The modelling focused on the coastal catchments and so 
did not include the Avon River. The Avon contributes a 
significant proportion of the nutrient loads to the estuary 
due to its high discharge volumes; hence nutrient 
modelling of the Avon is currently being undertaken. This 
will enable a more strategic management approach to 
nutrient reduction in the catchment and help the Swan 
River Trust and its partners achieve the nutrient load 
targets. 

Nutrient reduction strategies being undertaken or 
recently completed in the catchment include:

•	 The Swan River Trust and Department of Water 
worked together to remove 5000 m3 of sediment 
from Katrine Pool in the Avon River. This will help 
reduce the sediment load entering the Swan-Canning 
estuary from the Avon catchment and may support 
the long-term reduction of nutrient concentrations that 
contribute to algal blooms and poor water quality in 
the estuary. 

•	 Revegetated 25 hectares of riparian zone on 
tributaries contributing sediment load to the Avon 
River (and ultimately the Swan-Canning estuary) with 
native species to reduce nutrient exports.

•	 The Wooroloo Brook Land Conservation District 
Committee (no longer operating) worked for many 
years on revegetation projects and foreshore 
restoration activities in the Wooroloo Brook catchment 
(a tributary of the Avon River). 

•	 The Phosphorus Awareness Project which aims to 
assist the community in reducing their nutrient outputs 
through education, promotion and behaviour change 
programs.

Photo: Dieter Tracey

tributary, and the second-highest average TP 
load. 

• Increasing trends in TN concentrations were 
detected over both the short- and long-term. 

• There was also an emerging increasing short-
term trend in TP concentrations.

 

Healthy Rivers action plan
The Healthy Rivers action plan (HRAP) aims to protect 
the environmental health and community benefit of 
the Swan-Canning river system by improving water 
quality. This is achieved through a ‘catchment to coast’ 
approach.

Although the HRAP is primarily focused on the coastal 
catchments of the Swan-Canning system it recognises 
the importance of reducing nutrient and sediment loads 
from the Avon River and funding has been contributed to 
the strategies listed opposite.

www.water.wa.gov.au
For further information please contact the 
Water Science Branch, Department of Water
catchmentnutrients@water.wa.gov.au

ISBN  978-1-922124-52-4

For further information on the HRAP and the SCWQIP contact       
info@swanrivertrust.wa.gov.au

Max. load (t/yr) Conc. target (mg/L) % reduction
TN 2.6 1.00 0%
TP 0.15 0.100 0%

SCWQIP load and concentration targets for Millendon


