
Mills Street Main Drain is an artificial drainage network 
with numerous lined and unlined segments. The drain 

is deeply incised and flows year-round (though it did stop 
flowing in the summer of 2010–11 after a very dry winter). It 
discharges into the Wilson Wetland, which then drains into the 
Canning Estuary below the Kent Street Weir in Cannington.

The catchment is almost entirely cleared for industrial, 
commercial and residential use. Wilson Wetland is a small 
pocket of remnant vegetation and is part of the Canning River 
Regional Park. The park has a high conservation value as it 
contains the best-condition estuarine vegetation in the Swan-
Canning river system.

The predominant soils in the Mills Street Main Drain catchment 

Length ~ 4.9 km (main drain only); ~ 20.3 km (total 
Water Corporation drainage length)

Average rainfall ~ 800 mm per year
Gauging station near 
monitored site

Site number 616043

Catchment area 12 km2 (total)
11 km2 (monitored)

River flow Permanent
No major water supply dams in catchment

Average annual flow ~ 3.2 GL per year (2007–11 average)
Percentage of average 
inflow to Canning River

~ 7.5% of total inflow per year (of monitored 
catchments with flow data)

Main land uses Light industry, commercial and urban areas

Mills St Main Drain – facts and figures

Year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Annual flow (GL) 4.3 4.5 3.2 3.3 3.6 2.7 4.3 1.9 2.8 4.3 3.2 2.2* 3.6
TN median (mg/L) 2.40 2.40 1.60# 1.20 1.40 1.20 1.45 1.25 1.40 1.40 1.05 0.99# 1.00#

TP median (mg/L) 0.240 0.200# 0.160 0.130 0.130 0.135 0.140 0.110 0.130 0.135 0.120 0.088# 0.095#

TN load (t/yr) 6.14 6.02 4.22 4.33 4.76 3.65 5.37 2.61 3.66 5.44 4.06 2.78* 4.50
TP load (t/yr) 0.80 0.64 0.45 0.46 0.51 0.38 0.58 0.27 0.39 0.59 0.44 0.30* 0.48

are highly permeable Bassendean sands. Groundwater is very 
close to the surface (approximately 2–3 m) and flows towards 
the river. The combination of permeable soils and a high water 
table means a high risk of groundwater contamination exists. 
Any surface chemical or nutrient spill can leach rapidly to the 
groundwater and travel to the drains and river.

Water quality is monitored at the catchment’s lower end near 
Palm Place. This site was chosen to estimate the nutrients 
leaving the catchment and entering the Canning River, so the 
data do not represent nutrient concentrations in upstream 
areas. The Water Corporation operates a flow gauging station 
at this site. 

Nutrient Summary: concentrations, loads and HRAP targets

Mills St Main Drain. Mills St Main Drain.

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 Mills Street Main Drain

Nutrient fractions and loads in Mills St Main Drain
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Trend: 

Total phosphorus (TP) 
concentrations showed 
a similar pattern to TN. A 
short-term decreasing trend 
(2007–11) of 0.015 mg/L/yr 
was detected. An emerging 
long-term decreasing trend 
(2002–11) of 0.003 mg/L/
yr was also present, but as 

Trend: 

Decreasing long-term 
(0.035 mg/L/year, 2002–11 
data) and short-term (0.096 
mg/L/yr, 2007–11 data) 
trends were detected in 
TN concentrations. The 
reason for these trends 
is difficult to pinpoint but 
the two most influential 
factors are likely to be the 
reduction in groundwater 
levels (attributable to climate 
change) – resulting in 
less groundwater entering 
the drain – and the in-fill 
sewerage program. The 
catchment was converted 
from septic to deep sewers 
about 20 years ago. 
This explains the pattern 
seen in the data where N 

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

Almost three-quarters of 
the nitrogen (N) is present 
in the form of dissolved 
inorganic N (DIN) consisting 
of ammonium – NH4

+ and N 
oxides – NOx). These forms 
of N are readily available 
to plants and algae. Likely 
sources of DIN are fertilisers 
used on home gardens and 
parkland, animal waste, 
septic tank leachate and 
discharges from industry. 

Average composition of nitrogen (N) in Mills St Main Drain over the 2007 
to 2011 monitoring period

The remainder of the N is 
present as organic N which 
consists of both dissolved 
organic N (DON) and 
particulate N (PON). DON 
largely comprises organic 
compounds leached from 
peaty subsoils and degrading 
plant and animal matter and 
is available for uptake by 
plants, algae and bacteria. 
PON is composed of plant 
and animal debris and needs 
to be further broken down to 
become available to plants 
and algae.

Of the 14 catchments with 
flow data, Mills Street Main 
Drain has the third-smallest 
TN load. In terms of load 
per unit area, however, it 
contributes the largest load.

Average composition of phosphorus (P) in Mills St Main Drain over the 
2007 to 2011 monitoring period

Just over two-thirds of the 
phosphorus (P) is present 
in the form of particulate 
P which is derived from 
organic waste material and 
sediment-bound forms of P. 
This form of P is not readily 
available for use by plants 
or algae, but may be broken 
down to available forms 
over time. The remainder of 
the P is present as soluble 
reactive phosphorus (SRP) 
which is readily available for 
plant and algal uptake. Likely 
sources of this form of P 
are fertilisers used on home 
gardens and parklands, 
animal waste, septic tank 
leachate and industrial 
discharge.

The average TP load from 

Mills Street Main Drain 
(2007–11) is the sixth largest 
of the 14 catchments for 
which flow data is available. 
It contributes the largest load 
per unit area, almost twice 
as much as Bayswater Main 
Drain and Southern River, 
the catchments with the 
second-largest loads per unit 
area. 

DON
55%

NH4
+

11%

NOx

17%

PON
17%

SRP
31%

Particulate P
69%

concentrations declined 
rapidly and the spread of 
data (e.g. the difference 
between the highest and the 
lowest concentrations each 
year) greatly contracted. 
Since then (around 2002) 
the decline has been more 
modest.

HRAP Target: 
Since 2002, Mills Street 
Main Drain has been 
passing the short-term TN 
target. Before that it was 
failing both the short- and 
long-term TN targets. 

PhosphorusNitrogen

Nitrogen Phosphorus

yet not enough statistically 
independent samples are 
available to verify this trend. 
As for TN, the reason for 
these trends is difficult to 
pinpoint although the likely 
explanation is the same, 
being the reduction in 
groundwater levels and the 
in-fill sewerage program.

HRAP Target: 
From 1999 to 2000 Mills 
Street Main Drain was failing 
both the short- and long-
term TP target. Since 2001 it 
has been passing the short-
term target. 

 

Looking upstream from the weir where 
water quality samples are collected.

Mills Street Main Drain: Nutrient report 2011
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Seasonal variation in nutrient concentrations in Mills St Main Drain

Nitrogen 

DON and PON did not show 
a clear seasonal response, 
being fairly stable throughout 
the year. This indicates that 
groundwater and possibly 
industrial discharges are 
probably the major source 
of DON to the drain. Surface 
and sub-surface flow after 
rain transports all forms of 
N to the drain, particularly 
NOx and NH4

+ which increase 
slightly in spring to autumn 
compared with summer. N 
could also be entering the 
drain through illegal dumping 
and from industry wash-down 

bays and other discharge 
sources. These activities 
might take place year-round, 
hence the weak seasonal 
relationship.

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

Phosphorus 

P concentrations did not 
show a distinct seasonal 
pattern, with concentrations 
being fairly stable throughout 
the year. Groundwater 
plays an important role in 
transporting SRP to the drain 
and illegal dumping and 
industry waste could also be 
contributing. Particulate P is 
predominantly from in-stream 
sources such as algae and 
bacteria, which grow in the 
drains and compensating 
basins over summer. The 
slight rise in P concentrations 
over summer is probably 

linked to the increasing 
importance of groundwater in 
contributing to the flow. The 
SRP present in groundwater 
is likely to be diluted by 
surface and subsurface 
flows, resulting in lower SRP 
concentrations during winter.

Photographs of Mills St Main Drain: (Top left) Taking water quality samples at the Anvil Way compensating basin. (Bottom left) The Mills St Main Drain sampling site at 
the gauging station. (Right) Mills St Main Drain, showing the steep banks typical of much of the drain.
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Summary: Mills Street Main Drain

Local nutrient reduction strategies for Mills Street Main Drain

• Mills Street Main Drain had the third-
lowest average TN load of the 14 priority 
catchments with flow data. 

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

• A decreasing short-term TP trend was 

also detected, as was an emerging 
decreasing long-term TP trend.

• Of the 15 priority catchments Mills Street 
Main Drain currently has one of the highest 
median TN and TP concentrations. 

• The proportion of N present as NH4
+ is the 

third-highest.

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 Mills Street Main Drain catchment has a local WQIP that 
draws together activities for improving water quality in the 
catchment and helps to target future investment for better water 
quality outcomes. 

Nutrient reduction strategies being 
undertaken or recently completed in the Mills 
Street Main Drain catchment include:

•	 Improving the management of discharge 
from light industry through the Canning 
Plain water quality improvement plan. 
The cities of Canning and Belmont are 
implementing one of the plan’s actions by 
reviewing policy and mechanisms to better 
manage discharge from light industry. 
This will reduce impacts on groundwater, 
drains and waterways. This project 
draws on existing projects and resources 
to provide policy review, approvals 
review (conditions and guidelines), local 
law review and capacity building and 
implementation.

•	 The Anvil Way Compensating Basin 
Restoration and Living Stream Project, 
which was initiated in 2010 to restore 
a compensating basin in Welshpool to 
act as a nutrient-stripping living stream. 
Approximately 1400 m3 of sediment 
was removed from the basin during 
construction. The living stream was 
constructed and revegetated so as to 
replicate a natural system capable of 
stripping nutrients and trapping sediments 
in specific zones for ease of future 
maintenance (see photo right).

•	 Ongoing subregional projects. These are 
partnership projects whereby the South 
East Regional Centre for Urban Landcare is 
working together with the Swan River Trust, 
local government and community groups 
to deliver water quality and community 
capacity-building outcomes.

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

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.
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www.water.wa.gov.au
For further information please contact the 
Water Science Branch, Department of Water
catchmentnutrients@water.wa.gov.au
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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 0.50 63%
TP 0.28 0.050 64%

SCWQIP load and concentration targets for Mills Street Main Drain


