
Nutrients are an essential ingredient

Plants need nutrients to grow. In particular they need 

carbon, nitrogen, and phosphorus. Plants in both 

aquatic ecosystems as well as plants on land need 

the same nutrients.When plants use carbon dioxide 

(CO2) for photosynthesis they produce chemical 

compounds for growth including carbon (C). Nitrogen 

(N) is produced when plants, animals, and bacteria 

decompose. Phosphorus (P) is created through 

the natural weathering of rocks and soil and rainfall 

runoff transports it from the land into waterways.

For healthy waterways, the complex and 

important process of nutrient cycling is vital. 

Nutrients in waterways are absorbed by aquatic 

microorganisms (e.g. bacteria) and algae (e.g. 

phytoplankton). When these organisms die, they 

decompose and the nutrients are released back 

into the water where they can be absorbed by 

other organisms. This is nutrient cycling. Cycling of 

nutrients may repeat many times until the nutrients 

are buried in the stream sediment or nitrogen is 

released to the atmosphere in the form of gas.

“Waterways 
need a good balance 

of nutrients, just like you 
need a balanced diet. But just 
as too much food is not good 

for us, too many nutrients 
makes waterways 

sick.”

Energy from sunlight is converted into chemical energy through 

the process of photosynthesis. Carbon dioxide (CO2) from the 

atmosphere is converted into chemical compounds, which are used 

as building blocks for plants to grow. In addition to the carbon (C) 

from carbon dioxide, nitrogen (N), phosphorus (P), and other micro-

nutrients must be obtained from the surrounding environment.

Nutrient building 

blocks in plants
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Nutrients in waterways also move through the 

food chain. Phytoplankton absorb the nutrients. 

Phytoplankton are then consumed by slightly 

larger microscopic animals called ‘zooplankton’. 

Zooplankton may then be eaten by small fi sh, which 

are eaten by larger fi sh, and so the nutrient uptake 

continues through the food chain.

When nutrients become a problem

Light, nitrogen, and phosphorus are the main factors 

that control the growth of aquatic plants. Nitrogen 

and phosphorus are often found in fertilisers because 

they stimulate plant growth. These nutrients may 

become an environmental problem, and a form of 

pollution, when they enter waterways at a faster rate 

than they can be used in the food chain and cycled 

through the system.

High nutrient levels can lead to excessive plant 

growth, sometimes creating algal blooms. Too much 

nitrogen in the water appears to be the main cause of 

algal blooms, particularly in South East Queensland’s 

(SEQ) marine and estuarine waters. 

After a bloom of excessive growth, the plants die 

and as they decompose, the level of dissolved 

oxygen in the water can be depleted—this is called 

‘eutrophication’. Eutrophication can cause fi sh kills 

and other problems because aquatic animals and 

plants need a certain level of dissolved oxygen in the 

water to survive.

The impacts of eutrophication include fi sh kills, and it can cause 
waterways to smell, have brown or green scum, and can cause water 
treatment problems.

Sources of nutrients in waterways

Nutrients in waterways come from two sources: 

‘point’ sources and ‘diffuse’ sources. Point source 

pollution comes from a single point such as from a 

pipe. Diffuse sources of pollution come from many 

places within a wide area. Diffuse sources of pollution 

can include sediment or nutrients from catchment 

runoff, groundwater, rain, or when airborne pollutants 

fall to the ground.

Point source pollution

Water from wastewater treatment plants and 

industrial facilities are point sources of pollution 

and can contain high levels of nutrients. Recent 

commitments to improve wastewater treatment 

by local councils and industries in South East 

Queensland are dramatically reducing the amounts 

of nutrients being emptied into waterways.

Diffuse source pollution

Stormwater fl owing over the ground picks up loose 

soil, animal droppings, leaves, litter, and other sources 

of nutrients and transports them into waterways. 

This diffuse pollution source is called ‘stormwater 

pollution’.

Clearing vegetation within a catchment also infl uences 

the nutrient cycle, as it exposes soil and increases 

the speed water can move over a landscape. This 

can lead to both hillslope and gully erosion of soil that 

contains nutrients.

Sediment from building sites is a form of pollution that can deliver 
sediments and nutrients to waterways.

iS
to

c
k
p

h
o
to

S
E

Q
H

W
P



Many landuse practices such as crop farming and 

gardening add nutrients to the land as fertiliser. This 

increases the concentration and quantity of nutrients 

that can get into aquatic ecosystems following heavy 

rainfall.

Industrial emissions and exhaust emissions from 

cars increase atmospheric nutrients, particularly in 

developed catchments. These airborne nutrients can 

then enter aquatic ecosystems when they settle out 

of the air (dry fall) or become dissolved in raindrops.

The SEQ Healthy Waterways Strategy

The SEQ Healthy Waterways Partnership is a 

collaboration between government, industry, 

researchers, and the community. The SEQ Healthy 
Waterways Strategy 2007–2012 contains over 500 

actions, committed to by Partners, to improve the 

health of our waterways. 

Addition of fertiliser and soil disturbace increases
sediment and nutrient in waterways.

Catchment clearing increases the speed that water moves through 
the landscape, increasing hillside and stream bank erosion, and
delivering more nutrients into waterways.

Excessive nutrients can lead to algal blooms.

Nutrient transfer to waterways can be via 
groundwater flow.

Gaseous (atmospheric) nutrients dissolve in 
raindrops and enter waterways as rain. 

Dissolved and particulate organic and inorganic nitrogen enters 
waterways as diffuse runofff f frff om the catchment and urban areas. 

Point sources (e.g. sewage effluent and industrial waste) contribute ff
a large proportion of nutrients, particularly during the 'dry' season. 
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Many of these actions are aimed at preventing 

excessive nutrients entering waterways. The Point 
Source Action Plan in the Strategy includes the 

following target:

‘By 2026,100 percent of nutrient 

loads originating from point sources 

are prevented from entering receiving 

waterways and Moreton Bay.’

Key Fact
A biological indicator, or bio-indicator, is a plant or animal that is used to monitor environmental health. Bio-indicators are used in Moreton Bay and local river estuaries to measure levels of nitrogen that comes from wastewater discharges.

Various nutrient sources from the catchments of South East Queensland. 



Key Learning 

Area

By the end of 

Year
Essential Learnings

Science 7 Ways of working—Students are able to collect and analyse fi rst- and 
second-hand data, information, and evidence. 

Knowledge and understanding—Science as a human endeavour:

•  Ethical considerations are involved in decisions made about 
applications of science.

•  Scientifi c knowledge can help to make natural, social, and built 
environments sustainable, ranging from local to global scales.

Knowledge and understanding—Life and living:

• Different feeding relationships exist within an ecosystem.

9 Ways of working—Students are able to research and analyse data, 
information, and evidence. 

Knowledge and understanding—Life and living:

•  Changes in ecosystems have causes and consequences that may be 
predicted.

•  In ecosystems, organisms interact with each other and their 
surroundings.

Knowledge and understanding—Science as a human endeavour:

•  Immediate and long-term consequences of human activity can be 
predicted by considering past and present events.

SOSE 7 Ways of working—Students are able to collect and analyse information 
and evidence from primary and secondary sources. 

Knowledge and understanding—Place and space:

•  Sustainability requires a balance between using, conserving, and 
protecting environments, and involves decisions about how resources 
are used and managed.

9 Ways of working—Students are able to research and analyse data, 
information, and evidence from primary and secondary sources. 

Knowledge and understanding—Place and space:

•  Interrelationships between human activity and environments result 
in particular patterns of land and resource use, and can cause 
environmental problems.

There are other fact sheets and educational resources available. For more information about the waterways 

of South East Queensland please visit the Partnership’s website: www.healthywaterways.org
SEQ Healthy Waterways Partnership prints on FSC mixed sources paper

Front banner image: David Rissik, Department of Environment and Resource Management 

Back banner image: E. Hergerl

Teacher’s notes image: iStockphoto

SEQ Healthy Waterways Partnership

PO Box 13086, George St, Brisbane, QLD 4003

Phone: (07) 3123 1682 Fax: (07) 3103 4573

www.healthywaterways.org

©
 S

E
Q

 H
e
a
lt
h
y
 W

a
te

rw
a
y
s
 P

a
rt

n
e
rs

h
ip

 2
0
1
0
-0

0
6

S
o
u
rc

e
: 

Q
u
e
e
n
s
la

n
d

 S
tu

d
ie

s
 A

u
th

o
ri
ty

, 
E

s
s
e
n
ti
a
l 
L
e
a
rn

in
g

s
 a

n
d

 S
ta

n
d

a
rd

s
, 

Y
e
a
rs

 1
–
9

FSC



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 85
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 85
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 85
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'smallest files size - quality'] [Based on 'smallest file size - quality'] [Based on '[Smallest File Size]'] Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


