Mary River Catchment
Waterwatch Results

2021

Whole catchment summary of long-term Waterwatch data
Jess Dean and Brad Wedlock (November 2021)

Contents

Acknowledgements .................................................................................................................................... 3
Evolution of the Waterwatch Program in the Mary River Catchment ....................................................... 4
Whole-of-catchment comparison of Waterwatch results ......................................................................... 6
Google Map of 2021 Waterwatch Results ............................................................................................... 13
Interpreting the Site Report Cards ........................................................................................................... 14
Assigning overall grades for physical/chemical water quality ................................................................. 15
Box and Whisker Charts ........................................................................................................................... 16
Maleny Plateau (Southern Upland Acid Waters) ..................................................................................... 17
Upper Mary River (Southern Upland Freshwaters).................................................................................. 18
Mary River and southern major tributaries (Southern Lowland Waters) ................................................ 20
Western tributaries (North Western Lowland Waters) ........................................................................... 27
Tinana Creek (North Eastern Lowland Waters)........................................................................................ 31
Eastern tributaries of Tinana Creek (Eastern Sandplain Tannin Stained Waters).................................... 33
Major points and suggestions for future Waterwatch activities ............................................................. 35
Nutrients and E. coli collected during annual Catchment Crawl.............................................................. 37
Nitrogen................................................................................................................................................ 39
Mary River and southern major tributaries (Southern Lowland Waters (G5)) ................................ 41
Western tributaries (North Western Lowland Waters (G6))............................................................ 47
Tinana Creek (North Eastern Lowland waters (G8))......................................................................... 50
Mary River Estuary – High Environmental Value Waters (G2) ......................................................... 52
Phosphorus ........................................................................................................................................... 56
Mary River and southern major tributaries (Southern Lowland Waters (G5)) ................................ 57
Western tributaries (North Western Lowland Waters (G6))............................................................ 61
Tinana Creek (North Eastern Lowland waters (G8))......................................................................... 64
Mary River Estuary – High Environmental Value Waters (G2) ......................................................... 66
E. coli .................................................................................................................................................... 69
Mary River and southern major tributaries (Southern Lowland Waters (G5)) ................................ 69
Tinana Creek (North Eastern Lowland waters (G8))......................................................................... 71
Mary River Estuary – High Environmental Value Waters (G2) ......................................................... 72
Appendix 1................................................................................................................................................ 73
Temperature..................................................................................................................................... 73
Dissolved Oxygen ............................................................................................................................. 74
pH ..................................................................................................................................................... 75
Electrical Conductivity ...................................................................................................................... 76
Turbidity ........................................................................................................................................... 77
2

The MRCCC Waterwatch Program started in 2001 with 12 volunteers and has now
expanded to 10 Networks with 106 volunteers.
This report combines data from all MRCCC community Waterwatch networks. It
also includes data collected during the MRCCC’s annual Catchment Crawl. It uses
physical and chemical water quality data from those sites which were:



active between 1st July 2019 and 30th June 2021 and
since the start date of data collection from the site (from 2001 onwards when
Waterwatch commenced) e.g. the Upper Amamoor Creek site started in
2001 whilst the Gympie Weir site data collection commenced in 2004
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Evolution of the Waterwatch Program in the Mary River Catchment
Throughout its life the Mary River catchment Waterwatch Program has evolved in terms of the
breadth of community involvement, the creation of subcatchment based networks and the
sophistication of the program in terms of water quality report cards, quality control, data analysis and
interpretation. This process of evolution has been influenced by key events and partnerships that
created new opportunities and challenges for the program.
In the earlier years of the program
levels of community involvement
fluctuated and changed in focus in
response to both funding and
community interest. When the
program first began in the early 1990’s,
the Waterwatch Program was
exclusively a school-based program
with several schools throughout the
Mary River catchment participating.
The late Dr Peter Oliver was the first
Waterwatch Coordinator for the
Waterwatch Program in the Mary River
catchment and he is widely recognized
for his exceptional ability to engage
and communicate with people. At this
Figure 1 Dr Peter Oliver water testing in 1994
time, few people thought about the
river in terms of the whole catchment. Dr Oliver used creative methods to help the students think
about the concepts of a catchment and how the health of the Mary River affects the health of Great
Sandy Strait (e.g. “Dugong Rock” song).
At around the same time, the concept of a catchment was gaining recognition through the formation
of the Mary River Catchment Coordinating Committee (MRCCC), and through support from Land and
Water Australia and the Queensland Government which established one of six state wide integrated
catchment management pilot programs in the Mary Catchment. Eagerness to contribute to
Waterwatch was generated by the river bank restoration projects of this pilot program. Landholders in
what is now the East and West Gympie Networks commenced data collection along with the
established school based program established by Dr. Peter Oliver. Lack of funding and logistical
barriers resulted in the Waterwatch Program reducing its activities in the late 1990’s. By 2001 the
program transitioned to focusing on data collection by the broader community instead of schools. At
the time community interest in water quality data collection was high, particularly in response to
interest in salinity levels due to severe drought and the call for a nation-wide program to improve
water quality and salinity issues. Ultimately this nation-wide program became the “National Action
Plan for Salinity and Water Quality (NAPSWQ)” (Australian Government Natural Resource
Management Team, 2000). Although a number of local schools have been involved, it has proved
difficult to maintain their long term involvement. As a result, since the early 2000s the majority of
volunteers have been riparian landholders or other community members.
As the program evolved and a critical mass of volunteers became involved in particular areas,
subcatchment networks have been formed. The first of these networks was the Upper Mary (Maleny
and Kenilworth) Waterwatch Network which was created in 2002 as result of a Waterwatch focused
stall the MRCCC held at the annual Maleny Wood Expo. Queensland National Parks and Wildlife
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Service (QPWS) are important partners in monitoring water quality in this part of the catchment.
Gympie to Amamoor (Mary Valley) was the second Waterwatch Network to form initially centred
around due to landholder water quality concerns about the annual Gympie Country Music Muster
(over 30,000 attendees in late August), which usually coincided with floods and salinity issues. The
Western Catchment Network was the third network to form in 2002/2003. The Munna Creek
catchment is a large grazing area and the formation of this network was driven largely by landholder
concerns arising from the National Action Plan for Salinity and Water Quality (2000). Lack of water and
salinity issues generated interest in understanding water quality in the irrigation based communities to
the west of Gympie on Widgee and Wide Bay creeks. As a result, the Wide Bay/Widgee Waterwatch
Network became the fourth network to form in 2006.
A Queensland Government grant in 2012 enabled the formation of the Tinana Creek Network and
Lower Catchment networks, which included interested community members along the Mary River
upstream from Maryborough.
HQPlantations have a long-term commitment to collecting data from sites within their forestry estate
located in the Tinana Creek network. Two new networks were also formed by splitting the Upper Mary
network into Maleny and Kenilworth District network and the Gympie to Amamoor networks due to
landholder demand. Therefore, in 2021 there are now ten networks: Upper Mary, Kenilworth, Imbil to
Amamoor, Yabba Creek, Gympie East, Gympie West, Wide Bay/Widgee, Tinana Creek, Munna Creek
and Tiaro.
This brief history of the formation of each network demonstrates the combination of factors that have
contributed to interest in Waterwatch in the catchment and how the program has capitalised on these
opportunities.
A system of quality assurance and quality control underpins the Waterwatch Program, ensuring rigor
and consistency in the data collection, collation and analysis. A critical moment in the evolution of this
side of the program was a 2002 partnership with the Queensland Government’s Environmental
Protection Agency (EPA) to implement a pilot program to update and improve the Waterwatch
Program and assist with the preparation of a Water Quality Assurance Manual for the Mary River
Catchment. The EPA also contributed to shadow testing water monitoring equipment, testing
procedures and data collection methods to confirm that the citizen science Waterwatch Program data
collection methods are accurate and valid. The manual is reviewed regularly.
The long term Waterwatch dataset has enabled development of a detailed understanding of the
criteria for good water quality and the extent to which this varies throughout the catchment. In 2010
the EPA developed the Water Quality Objectives (WQOs) and the environmental guideline values.
These guidelines were developed with the catchment’s threatened species in mind, based on the
water quality data collected by the MRCCC’s Waterwatch Program. The EPA identified four water types
within the catchment however, with analysis of the long term Waterwatch data the MRCCC has now
identified eight distinctive water types. These eight water types are likely due to underlying geology
and other naturally occurring influences that creates unique water quality characteristics. These water
types were produced using the procedures outlined in the regulations (Department of Environment
and Resource Management, 2010).
In 2010 the MRCCC in partnership with the Healthy Land and Water developed a Mary Catchment
based water quality report card system (A, B, C, F grades). Since that time, 17 Waterwatch reports
detailing site based water quality report cards. The A, B, C, F report card system is an easily understood
method to display the compliance level with the guidelines.
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Whole-of-catchment comparison of Waterwatch results
MRCCC Waterwatch volunteers observe and record many aspects of the health of local waterways
right throughout the Mary River catchment. Amongst these observations are a set of standard
physical and chemical measurements which can be compared to accepted standards and guidelines.
Waterwatch volunteers are trained in the use of water testing equipment and undergo refresher
training once a year in accordance with the MRCCC Waterwatch Quality Assurance program.
Waterwatch sites are usually visited monthly and the volunteers use a TPS WP-81 to measure the
temperature, pH and electrical conductivity, a TPS WP-82 to measure dissolved oxygen and a turbidity
tube to measure turbidity. Volunteers are trained to follow the techniques as outlined in the Mary
River Catchment Coordinating Committee’s (MRCCC) Quality Assurance Manual. A network
coordinator verifies all data before being entered into the Waterwatch database. Each equipment kit is
maintained and calibrated monthly by MRCCC staff with periodic shadow testing against other
equipment.
The MRCCC Waterwatch report cards for each site summarize how well the long-term set of water
quality measurements at that site fit within the appropriate set of water quality guideline values for
that part of the catchment. The guidelines and procedures for determining them are described in the
Mary River Environmental Values and Water Quality Objectives, July 2010 produced by the
Queensland State Government. These guidelines are legally scheduled under the Qld Environmental
Protection (Water) Policy, 2009. A map which shows which scheduled guidelines apply in each location
is part of this policy. These documents can be found online at this url: Mary River, Including all
Tributaries of the River Basin 138 map
The physical/chemical parameters which are compared against guidelines are Electrical Conductivity,
pH, Oxygen Saturation, Turbidity and Temperature. (There are no scheduled guidelines for
temperature, but the MRCCC has developed local guidelines in accordance with the procedures in the
legislation to identify extreme summer and winter water temperatures). A brief description of these
water quality parameters is given in Appendix 1.










The appropriate guidelines are chosen for each MRCCC Waterwatch site based on
Whether the site is freshwater or a marine/estuarine site. This affects all water quality
parameters
The altitude of the site (sites more than 150m above sea level are Upland sites, others are
Lowland). This affects the turbidity and pH guidelines compared to most lowland sites.
Whether the site is in the Northern or Southern part of the catchment. This affects the
Temperature guidelines used. Water bodies north of Gympie, and watercourses that enter the
river downstream of Deep Creek are regarded as Northern, the others as Southern.
Whether the watercourse drains the ranges on the north-western edge of the catchment,
(north of the Dagun escarpment). The underlying geology and climate of these North Western
sites generally affects the Electrical Conductivity guidelines used. Watercourses draining to
the Mary from the Gunalda Range (eg Gutchy Creek) are also grouped in with these North
Western catchments. The Mary River itself is not included in this grouping.
Whether the watercourse forms part of the acid Tannin Stained wetlands of the eastern
sandplain in the Coondoo Creek catchment. This has a very large effect on the pH guidelines.
Whether the watercourse is on the red soils of the basalt plateau of the Blackall ranges. This
slightly affects the pH guidelines.

All these factors combine to give an overall set of guideline values appropriate for each site, with a
number of sites sharing the same combination of guideline values. This allows comparisons between
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sites that are expected to have broadly similar physical and chemical characteristics, and identify
anomalous sites that may have an interesting story to tell. These comparisons are presented for each
of the sites groupings later in this report. A full list of the active sites that were analysed to generate
the 2019-2021 Waterwatch report cards is presented in Table 1. A map of the Mary River catchment
water types, Waterwatch testing sites and Networks is displayed in Figure 1.
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Figure 2: Map of Mary River Catchment water types, Waterwatch testing sites and Networks 2021
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Table 1. MRCCC Waterwatch site details, and overall 2021 report card grades
Site
AMA049
AMA050
AMA060
AMA100
AMA540
AMA800
ARA500
BEL800
BIG300
BOO750
BOO800
CAC850
CAS500
CHG950
COG450
COL980
COO200
COO350
COO450
COO830
DEE485
DEE500
DEP750
DER400
DRY900
EEL750
FAT990
FAY100

Location
Amamoor Creek, South arm upper
Amamoor Creek, South arm
Amamoor Creek, North Arm crossing 12
Amamoor Creek, Bluebell area
Amamoor Creek, upstream Happy Valley Rd
Amamoor Creek, Town Bridge, Amamoor
Araucaria Creek, 1st crossing HQP, Imbil
Belli Creek, Newspaper Hill Road
Big Sandy Ck, HQP, Toolara
Boolumba Creek, upstream of campgroud
Boolumba Creek, downstream of campground
Calico Ck, Opp. Dawn Rd, The Dawn
Caseys Gully, bridge HQP, Imbil
Chinamans Gully, Cooke Road, Munna
Coonoongibber Creek, Callemonda Road
Coles Creek, Mary Valley Link Rd bridge
Coondoo Ck, Haylocks Rd, HQP, Toolara
Coondoo Ck, Hundreds Rd, HQP,Toolara
Coondoo Ck, Gillies Rd, HQP, Toolara
Coondoo Ck, Tin Can Bay Rd, Toolara
Deep Creek, Craig Family Farm, Gympie
Deep Creek, Richardson Rd, Gympie
Deep Creek, Jessens Rd, Gundiah
Derrier Creek, Cutters Camp, Imbil
Dry Creek, Woolooga Rd
Eel Creek, Innooroolabar Road, Boompa
Fat Hen Ck, Bular Rd, Kilkivan
Fay Smith Wetlands, Maryborough

Grade
A
C
C
B
B
B
C
B
B
A
A
C
C
C
B
B
C
C
B
B
C
C
C
C
C
B
B
C

Network
Imbil - Amamoor
Imbil - Amamoor
Imbil - Amamoor
Imbil - Amamoor
Imbil - Amamoor
Imbil - Amamoor
Yabba Creek
Kenilworth
Tinana
Upper Mary
Upper Mary
Gympie West
Yabba Creek
Munna
Kenilworth
Imbil - Amamoor
Tinana
Tinana
Tinana
Tinana
Gympie East
Gympie East
Tiaro
Yabba Creek
Munna
Munna
Widgee-Wide Bay
Tiaro

Guidelines
Upper Mary River
Upper Mary River
Upper Mary River
Upper Mary River
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Eastern Tributaries of Tinana Creek
Mary River & southern major tributaries
Mary River & southern major tributaries
Western Tributaries
Mary River & southern major tributaries
Western Tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Eastern Tributaries of Tinana Creek
Eastern Tributaries of Tinana Creek
Eastern Tributaries of Tinana Creek
Eastern Tributaries of Tinana Creek
Mary River & southern major tributaries
Mary River & southern major tributaries
Western Tributaries
Mary River & southern major tributaries
Western Tributaries
Western Tributaries
Western Tributaries
Mary River & southern major tributaries

GOO500
GUT900
HIN400
KAD499
KAD992
LOB990
LYC700
LYC800
LYC990
MAR003
MAR009
MAR020
MAR027
MAR050
MAR099
MAR111
MAR125
MAR148
MAR168
MAR170
MAR240
MAR290
MAR300
MAR425
MAR499
MAR510
MAR565
MAR605
MAR640
MAR660

Goora Creek, Mt Urah
Gutchy Creek, Deborah Road, Netherby
Hines Creek, Goomboorian
Kandanga Creek, Upper Kandanga
Kandanga Creek, Mary Valley Road
Lobster Ck, Conondale National Park
Little Yabba Creek, campground swimhole
Little Yabba Creek, downstream of campground
Little Yabba Creek, mouth
Mary River, Booroobin
Mary River, McCrae Lane, Conondale
Mary River, Crystal Waters Causeway
Mary River, Beausangs Lane, Conondale
Mary River, Grigor Bridge, Conondale
Mary River, Dalton Bridge, Eastern Mary River Rd
Mary River, Watson's pontoon
Mary River, Little Yabba Picnic area, Cambroon
Mary River, Walli Mountain Rd, Kenilworth
Mary River, Opposite Caravan Park, Kenilworth
Mary River, Charles St Park, Kenilworth
Mary River, Pickering Bridge
Mary River, Old Moy Pkt Rd
Mary River, Walker Rd
Mary River, Traveston Crossing
Mary River, Gympie Weir
Mary River, Widgee Crossing
Mary River, Reibels Crossing, Scotchy Pocket
Mary River, Dickabram Bridge, Miva
Mary River, Bauple Rd Bridge, Bauple
Mary River, Emery's Bridge, Gundiah

C
C
A
B
B
A
A
A
A
A
A
A
B
B
A
A
A
B
B
C
A
A
A
B
B
B
B
C
C
B

Tiaro
Tiaro
Tinana
Imbil - Amamoor
Imbil - Amamoor
Upper Mary
Upper Mary
Upper Mary
Upper Mary
Upper Mary
Catchment Crawl site
Upper Mary
Upper Mary
Catchment Crawl site
Upper Mary
Upper Mary
Catchment Crawl site
Catchment Crawl site
Kenilworth
Catchment Crawl site
Kenilworth
Kenilworth
Kenilworth
Imbil - Amamoor
Gympie East
Catchment Crawl site
Widgee-Wide Bay
Catchment Crawl site
Catchment Crawl site
Tiaro

Western Tributaries
Western Tributaries
Tinana Creek
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Upper Mary River
Upper Mary River
Upper Mary River
Upper Mary River
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
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MAR670
MAR743
MCI670
MCI800
MCI980
MUN550
MUN750
OBI940
OOR980
PIE300
PIE800
PPW800
ROS400
ROS450
SAL400
SAN750
SDY200
SDY550
SIX950
SKE010
SKE011
SUB950
TAG500
TAN400
TAN990
TEE750
TIN220
TIN380
TIN550
TMP950

Mary River, Home Park, Netherby
Mary River, downstream of boat ramp at Petrie Park, Tiaro
McIntosh Creek, Pedersen Road
McIntosh Creek, Waldock Road
McIntosh Creek, Mary Valley Road
Munna Creek Kolbor Road Crossing, Brooweena
Munna Creek, Marodian, Woolooga
Obi Obi Creek, Houston Bridge, Coolabine Rd
Ooramera Creek, Bicentennial Trail Crossing, Edmunds Rd, Mt Urah
Pie Creek, Mooloo
Pie Creek, Eileen Hose Park
Peter and Paul Watton Gully, Gympie
Ross Creek, upstream of Hines Ck, Goomboorian
Ross Creek, downstream of Hines Ck, Goomboorian
Saltwater Creek, Murray Street, Aldershot
Sandy Creek, Garthowen
Sandy Ck, HQP, WP260, Toolara
Sandy Ck, HQP, WP 256, Toolara
Six Mile Creek, Bruce Hwy, Monkland
Skene Creek - Top Lagoon Russell Family Pk
Skene Creek - Mid Lagoon Russell Family Pk
Scrub Creek, Kennedy Lane, Crystal Waters
Tagigan Creek, Goomboorian
Tanyalba Creek, Pine View Road, Mt Urah
Tanyalba Creek, Bicentennial Trail Crossing, Mt Urah
Teebar Creek, Malarga, Brooweena
Tinana Creek, Tagigan Rd, Goomboorian
Tinana Creek, WP240, HQP, Toolara
Tinana Creek, Missings Crossing, Bauple
Three Mile Creek, Stockden Road, The Palms

B
B
B
B
B
B
B
A
C
C
F
F
C
B
C
B
B
B
B
B
B
A
B
B
A
C
B
B
B
F

Tiaro
Tiaro
Gympie West
Gympie West
Gympie West
Munna
Munna
Catchment Crawl site
Tiaro
Gympie West
Gympie West
Gympie East
Tinana
Tinana
Tiaro
Munna
Tinana
Tinana
Gympie East
Upper Mary
Upper Mary
Upper Mary
Tinana
Tiaro
Tiaro
Munna
Tinana
Tinana
Catchment Crawl site
Gympie West

Mary River & southern major tributaries
Mary River & southern major tributaries
Western Tributaries
Western Tributaries
Western Tributaries
Western Tributaries
Western Tributaries
Mary River & southern major tributaries
Western Tributaries
Western Tributaries
Western Tributaries
Mary River & southern major tributaries
Tinana Creek
Tinana Creek
Mary River & southern major tributaries
Western Tributaries
Eastern Tributaries of Tinana Creek
Eastern Tributaries of Tinana Creek
Mary River and southern major tributaries
Maleny Plateau
Maleny Plateau
Upper Mary River
Tinana Creek
Western Tributaries
Western Tributaries
Western Tributaries
Tinana Creek
Tinana Creek
Tinana Creek
Western Tributaries
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TRA800
ULI200
ULU100
WIB290
WIB400
WIB950
WON195
WON200
YAB530
YAB550
YAB600
YDS500

Traveston Creek, Traveston Crossing Rd crossing
Ulirrah Creek, WP 212, HQP, Toolara
Ululah Lagoon, Alice St, Maryborough
Wide Bay Creek, Kilkivan Weir
Wide Bay Creek, Whittaker Road
Wide Bay Creek, Wilson Bridge
Wonga Creek, upstream of Warhurst Rd
Wonga Creek, downstream of Warhurst Rd
Yabba Creek, Crossing 8
Yabba Creek, Crossing 7
Yabba Creek, Stirlings crossing, Imbil
Yards Ck, HQP, WP272, Toolara

C
B
C
C
B
B
B
B
A
A
B
B

Imbil - Amamoor
Tinana
Tiaro
Widgee-Wide Bay
Widgee-Wide Bay
Widgee-Wide Bay
Widgee-Wide Bay
Widgee-Wide Bay
Yabba Creek
Yabba Creek
Yabba Creek
Tinana

Mary River & southern major tributaries
Tinana Creek
Mary River & southern major tributaries
Western Tributaries
Western Tributaries
Western Tributaries
Western Tributaries
Western Tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Mary River & southern major tributaries
Eastern Tributaries of Tinana Creek
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Google Map of 2021 Waterwatch Results
An interactive map showing the location of the sites in Table 1 is published in Google Maps. By clicking on
each site’s marker on the map it is possible to view information about each site, and view and download
individual report cards for each site. You can also search for a particular Waterwatch site by typing in its site
code into the map’s search box. The site markers are colour-coded according to the site’s overall
Waterwatch grade in 2021. This is the most effective way of starting to understand the geographic context
of Waterwatch sites across the Mary River catchment.

Figure 3 A screenshot from the online map available at Google Maps
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Interpreting the Site Report Cards

The long-term data from each site is analysed and presented as a graphical report card. These graphs
present the long-term median value of each parameter and the level of compliance with the relevant
guidelines across all the individual samples from that site. The illustration and descriptions below show
where this information can be found on the report cards and how to interpret the graphs.
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Assigning overall grades for physical/chemical water quality

The MRCCC Waterwatch Report Card assessment is based on all the data collected for each site to date.
Using these data, we assign a report card grade from A to F for each of sites. The report card grade is
derived from the physical and chemical parameters monitored by the Waterwatch volunteers and is not a
grade that represents the holistic health of the site or stream. To obtain a comprehensive overall rating of
stream health we would need to incorporate and summarise observations of aquatic animal and plant health
and diversity, nutrient loads, riparian zone health, geomorphology etc. Volunteers record anecdotal
observations of these aspects of stream health, but not in a way that would allow a valid comparison across
all sites. Nonetheless the Report Card Grade provides us with an excellent general rating of the
physical/chemical water quality of our sites.
The Report Card grade for each site is determined by comparing the Waterwatch measurements to the
appropriate water quality guidelines for that site For each of the parameters pH, Oxygen Saturation,
Electrical Conductivity and Turbidity, the number of samples at that site which comply with the guidelines is
calculated. This is then converted to a “percent compliance” figure for each parameter at each site. For
example, if 100 pH samples were taken, and 85 of them were within the guideline values, the site would
score 85 percent compliance for pH.
A weighted average of percent compliance of the 5 measured parameters is calculated. Oxygen saturation is
only given a half weighting due to the variable nature of spot dissolved oxygen measurements. Turbidity is
also given a half weighting, because the ambient measurements do not capture turbidity impacts of flood
events. This weighted average is then graded as A, B, C or F based on the following:

A

– Greater than 80 percent compliance. The water quality at this site is within the guidelines more than

80% of the time, and is considered to have very good water quality, similar to a reference site in natural
condition.

B

– Between 66 and 80 percent compliance. The water quality at this site is within the guidelines more

than two thirds of the time, and is considered to have good water quality most of the time.

C

– Between 50 and 66 percent compliance. The water quality at this site was within the guidelines more

than half of the time, and is considered to have acceptable water quality more often than not.

F

– Less than 50 percent compliance. The water quality at this site was outside the accepted WQO

guidelines more than half of the time, and is considered to have poor water quality most of the time
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Box and Whisker Charts

Within each set of comparable Waterwatch sites, the distribution of Electrical Conductivity, pH and Oxygen
Saturation values recorded at each site are presented as a set of modified box-and-whisker charts. These
charts allow a rapid inter-site comparison for each of these water quality parameters, against the guideline
values.
For each site on each graph:





the vertical line (whiskers) shows the range between the maximum and minimum values ever
recorded at the site
the horizontal bar shows the median (50 percentile) value of all the data recorded at the site.
the vertical box shows the range between the 20 and 80 percentile values. Most (60%) of the data
recorded at the site falls within this range.
Values that lay within the red rectangle are within guideline levels

These comparisons are useful for identifying sites that are unusually variable, or have higher or lower overall
values compared to other similar sites. However, it is important to remember that the graph illustrates all
the long-term data collected from each site, not just the last year’s data and thus reflect the variation in
conditions experienced at these sites over the entire time the data has been collected. Some sites have a
long history of data, and these are expected to have been subject to more variation than sites with a data set
covering fewer seasons.
Comparisons of this nature are not done with the Turbidity measurements, because the volunteer sampling
program does not reliably record highly turbid events (which would require volunteers to be sampling during
flood events). It is also not very useful to compare the temperature measurements in this simple manner
because of the overriding seasonal pattern throughout the year and during the day.

Site maximum

pH
9.00

9.00

8.50

8.50

8.00

8.00

7.50

7.50

7.00

7.00

6.50

6.50

6.00

6.00

5.50

5.50

5.00

5.00

Site median (middle value)

Most of the data from the site (60% of all
measurements) falls within this range
(between the 20th and 80th percentiles)

Site minimum

Waterwatch site code
Red boxes indicate values, dotted red line
displays a different water type compared
to solid red line
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Maleny Plateau (Southern Upland Acid Waters)

Upland (elevation above 150m) creeks draining the acid red soils of the Maleny Mapleton Plateau, includes
the towns Maleny, Montville, Witta and Mapleton. Most of this plateau drains into Lake Baroon, the water
supply for the Sunshine Coast.

Guideline Values
Electrical Conductivity
pH
Dissolved Oxygen
Turbidity
Summer Temperature
Winter Temperature
Site
SKE010
SKE011

0 - 580 uS/cm
6.0 – 8.0
90 – 110 %saturation
0 – 25 NTU
18 – 28 °C
13 – 21 °C

Description
Skene Creek Top Lagoon Russell Family Park, Mapleton
Skene Creek – Mid Lagoon Russell Family Park, Mapleton
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B
B

Period of data collection
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These sites consist of a pair of lagoons on Skene Ck near Mapleton above Kondalilla Falls, which are
subject to some urban runoff above Mapleton township (SKE010 and SKE011).
All sites have very fresh water which is well under with the EC guidelines. Both sites display greater
EC variability since 2014, with similar median values.
The bottom lagoon (SKE011) seems to be more alkaline and variable in pH than the top lagoon
(SKE010), which may be a symptom of problems with weed and algae growth stimulated by open
conditions and high nutrient levels.
Both Skene Creek sites (SKE010 and SKE011) demonstrate extremely high levels of dissolved oxygen
variation with levels fluctuating between 10% to 160% saturation. Compared to 2014, the dissolved
median value for both sites has increased and now fall within the guidelines. High levels of aquatic
plant growth in sunny open conditions will produce high levels of oxygen in the afternoon.
17

Upper Mary River (Southern Upland Freshwaters)

Upland (elevation above 150m) waterways including the main trunk of the Mary River and tributaries above
the township of Conondale, includes the upper Mary districts of Booroobin, Crystal Waters, Harpers Creek.
Upper Amamoor Creek is included in this water type.

Guideline Values
Electrical Conductivity
pH
Dissolved Oxygen
Turbidity
Summer Temperature
Winter Temperature

Site
AMA049
AMA050
AMA060
AMA100
MAR003
MAR009
MAR020
MAR027
SUB950

0 - 580 uS/cm
6.5 – 8.2
90 – 110 %saturation
0 – 25 NTU
18 – 28 °C
13 – 21 °C

Description
Amamoor Creek, South arm upper
Amamoor Creek, South arm
Amamoor Creek, North Arm crossing 12
Amamoor Creek, Bluebell area
Mary River, Booroobin
Mary River, McCrae Lane, Conondale
Mary River, Crystal Waters Causeway
Mary River, Beausangs Lane, Conondale
Scrub Creek, Kennedy Lane, Crystal Waters

Grade
A
C
C
B
A
A
A
B
A

Period of data collection
2021 (new site)
2010 – 2021
2018 – 2021
2002 – 2021
2017 – 2021
2004 – 2021
2002 – 2021
2017 – 2021
2004 – 2021

 The data from upland sites fit the scheduled
guidelines well.
1000  Scrub Creek (SUB950) EC maximum has
increased since 2014 and has exceeded the
900
guideline upper limit on occasions however it
800
is generally within guidelines.
 Although definitely mapped as upland
700
freshwater in the water quality guidelines, and
600
well over 150m in elevation, the upper
500
Amamoor Creek sites consistently exceeds
these guidelines (2014 and 2021) therefore, it
400
is recommended that the Western Tributaries
300
(North West Guideline) values for EC of 0 –
200
1200uS/cm be adopted for future analysis.
100
 AMA050 and AMA100 sites median EC value
has decreased since 2014.
0
 Slightly higher median value for the upper
most Mary River site (MAR003) compared to
downstream (MAR020 and MAR027) Mary
River sites near Crystal Waters. More data at MAR003 is required to confirm trends.
The Mary River site at Crystal Waters (MAR020) has wider variation (with higher EC) than 2014.

EC us/cm

1000
900
800
700
600
500
400
300
200
100
0
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 The upper Mary River sites MAR003 and
MAR020 and Scrub Creek, Crystal Waters
(SUB950) are well within pH guidelines.
 Amamoor Creek south arm (AMA050)
median pH has increased since 2014.
 Scrub Creek at Crystal Waters (SUB950) pH
variation has increased since 2014.
 Highly variable pH at Mary River Beausangs
Lane, Conondale (MAR027) which may be a
symptom of problems with weed and algae
growth possibly stimulated by elevated nutrient
levels.


All Mary Rivers sites are just within the
lower limit (90% saturation) Dissolved Oxygen
guidelines.

Amamoor Creek south arm (AMA050) DO
has greater variation since 2014.

Scrub Creek at Crystal Waters (SUB950) has
great DO variation since 2014.

The sites with the most variability in oxygen
levels are the Mary River at Crystal Waters
(MAR020), Scrub Creek (SUB950) and upper
Amamoor Creek sites which indicates variable
stream flow with periods of very low to no flow
during the year at these sites.
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Mary River and southern major tributaries (Southern Lowland Waters)

Lowland (elevation below 150m) waterways including the main trunk of the Mary River and tributaries
below Conondale to the Mary River barrage (excluding the Western tributaries and Tinana Creek).

Guideline Values
Electrical Conductivity
pH
Dissolved Oxygen
Turbidity
Summer Temperature
Winter Temperature

Site
AMA540
AMA800
ARA500
BEL800
BOO750
BOO800
CAS500
COG450
COL980
DEE485
DEE500
DER400
FAY100
KAD499
KAD992
LOB990
LYC700
LYC800
LYC990
MAR050
MAR099
MAR111
MAR125
MAR148
MAR168
MAR170
MAR240
MAR290
MAR300
MAR425
MAR499
MAR510
MAR565

0 - 580 uS/cm
6.5 – 8.0
85 – 110 %saturation
0 – 50 NTU
18 – 28 °C
13 – 21 °C

Description
Amamoor Creek, upstream Happy Valley Rd
Amamoor Creek, Town Bridge, Amamoor
Araucaria Creek, 1st crossing HQP, Imbil
Belli Creek, Newspaper Hill Road
Boolumba Creek, upstream of campgroud
Boolumba Creek, downstream of campground
Caseys Gully, bridge HQP, Imbil
Coonoongibber Creek, Callemonda Road
Coles Creek, Mary Valley Link Rd bridge
Deep Creek, Craig Family Farm, Gympie
Deep Creek, Richardson Rd, Gympie
Derrier Creek, Cutters Camp, Imbil
Fay Smith Wetlands, Maryborough
Kandanga Creek, Upper Kandanga
Kandanga Creek, Mary Valley Road
Lobster Ck, Conondale National Park
Little Yabba Creek, campground swimhole
Little Yabba Creek, downstream of campground
Little Yabba Creek, mouth
Mary River, Grigor Bridge, Conondale
Mary River, Dalton Bridge, Eastern Mary River Rd
Mary River, Watson's pontoon
Mary River, Little Yabba Picnic area, Cambroon
Mary River, Walli Mountain Rd, Kenilworth
Mary River, Opposite Caravan Park, Kenilworth
Mary River, Charles St Park, Kenilworth
Mary River, Pickering Bridge
Mary River, Old Moy Pkt Rd
Mary River, Walker Rd
Mary River, Traveston Crossing
Mary River, Gympie Weir
Mary River, Widgee Crossing
Mary River, Reibels Crossing, Scotchy Pocket

Grade
B
B
C
B
A
A
C
B
B
C
C
C
C
B
B
A
A
A
A
B
A
A
A
B
B
C
A
A
A
B
B
B
B

Period of data collection
2017 – 2021
2002 – 2021
2013 – 2021
2017 – 2021
2002 – 2021
2002 – 2021
2013 – 2021
2007 – 2021
2018 – 2021
2017 – 2021
2002 – 2021
2013 – 2021
2015 – 2021
2013 – 2021
2018 – 2021
2002 – 2021
2002 – 2021
2002 – 2021
2002 – 2021
2002 – 2021
2002 – 2021
2018 – 2021
2003 – 2021
2012 – 2021
2020 – 2021
2002 – 2021
2002 – 2021
2005 – 2021
2005 – 2021
2006 – 2021
2001 – 2021
2002 – 2021
2002 – 2021
20

MAR605
MAR640
MAR660
MAR670
MAR743
OBI940
PPW800
SAL400
SIX950
TRA800
ULU100
YAB530
YAB550
YAB600

Mary River, Dickabram Bridge, Miva
Mary River, Bauple Rd Bridge, Bauple
Mary River, Emery's Bridge, Gundiah
Mary River, Home Park, Netherby
Mary River, downstream of boat ramp at Petrie Park, Tiaro
Obi Obi Creek, Houston Bridge, Coolabine Rd
Peter and Paul Watton Gully, Gympie
Saltwater Creek, Murray Street, Aldershot
Six Mile Creek, Bruce Hwy, Monkland
Traveston Creek, Traveston Crossing Rd crossing
Ululah Lagoon, Alice St, Maryborough
Yabba Creek, Crossing 8
Yabba Creek, Crossing 7
Yabba Creek, Stirlings crossing, Imbil

C
C
B
B
B
A
F
C
B
C
C
A
A
B

2002 – 2021
2002 – 2021
2002 – 2021
2013 – 2021
2002 – 2021
2002 – 2021
2019 – 2021
2015 – 2021
2002 – 2021
2007 – 2021
2003 – 2021
2020 – 2021 (New site)
2020 – 2021 (New site)
2013 – 2021

Figure 4 Mary River, opposite Caravan Park, Kenilworth (MAR168) looking downstream

Figure 5 Mary River, Petrie Park, Tiaro (MAR743) looking upstream
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Most of the data from this group of sites fall completely within the guideline values
The very notable exceptions are three sites in minor creeks which drain the hoop pine plantations on
the southern side of Yabba Creek. Electrical conductivity readings from Derrier Creek (DER400),
Aracauria Creek (ARA500), and Casey’s Gully (CAS500) are all well above the guideline levels. These
creeks continue to display extremely high EC values after 8 years of data collection.
The Traveston Creek site (TRA500) recorded the second highest maximum EC result across the
catchment.
The general trend is for low EC in the upper catchment e.g Little Yabba Creek, and increasing EC
further downstream on the Amamoor Bed geology in the Mary Valley e.g. Amamoor Creek,
Kandanga Creek and parts of the Yabba Creek subcatchment (hoop pine plantation sites). The
geology of the Amamoor Beds (the geological structure underlying the Mary Valley sites) is derived
from metamorphosed ,very old marine sediments. This may be related to higher EC values in the
water at these sites.
The Yabba Creek sites are significantly influnecd by Borumba Dam water releases keeping EC within
guidelines.
Peter and Paul Watton Gully, Gympie Cemetery (PPW800), Ululah Lagoon (ULU100) and Fay Smith
Wetland, both in Maryborough (FAY100) display wild fluctuations in EC. Fay Smith and Ululah
Lagoons are modified paperbark wetlands and Peter and Paul Watton Gully is a modified ephemeral
wetland. These sites could be used to develop a modified water body guideline for the Mary
catchment.
Saltwater Creek (SAL400) in future reports should be placed in the Tinana Creek water type because
it rises from an old uplifted coastal plain, similar to Tinana Creek. Contrary to its name Saltwater
Creek has a very low EC value.
Although also draining metamorphosed ranges to the west of the Mary, the Conondale Range sites
in Little Yabba (LYC) and Booloumba (BOO) creeks (upstream of the campgrounds) have very fresh
water.
The maximum EC value has increased at the Little Yabba Creek site (LYC800) between 2014 and
2021.
Lobster Creek (LOB990) recorded a significant one-off spike in EC during January 2019 of 976uS/cm,
indicating the capture of water quality data during the first flush of the season when EC is at its
highest. In the 2014 report, the EC level at this site was <500uS/cm.
The Deep Creek sites (DEE) have a very long data history of variable EC values nearly always above
the guideline values. In context, these values are nowhere near as salty in absolute terms as several
other creeks elsewhere in the Mary Catchment (Casey’s Gully, Gap Creek). The Deep Creek (DEE500)
site median value for EC (2021 = <800uS/cm) has decreased since 2014 (EC = >800uS/cm).
Middle Kandanga Creek site (KAD499) displays a maximum EC value of 700uS/cm whereas the lower
Kandanga Creek site (KAD992) is over 1000uS/cm.
The Kandanga Creek site (KAD499) has displayed an increase in salinity level from 2014. A number of
creeks e.g. Coles Creek, CHECK COL950, display similar trends. This is likely due reduced stream flows
since 2014.
All Mary River sites are compliant with the EC guidelines. EC increases by 100uS/cm from the Mary
River at the Gympie Weir, Gympie (MAR499 EC = 362uS/cm) to the downstream Mary River site at
Reibels Crossing, Scotchy Pocket (MAR565 EC = 474uS/cm). The Mary River, Dickabram Bridge site
(MAR605) has the highest median (562uS/cm) and maximum (777uS/cm) for EC out of all Mary River
sites.
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Most of the data from this group of sites fall completely within the guideline values
Coonoon Gibber Creek (COG450) has a consistent acidic character, compared to the guideline values
The Yabba Creek sites have consistently displayed alkaline qualities since 2014.
Peter and Paul Watton Gully (PPW800) and Ululah Lagoons (ULU100) have massive fluctuations in pH and warrant investigation as unique water
type.
Majority of Mary River and major tributaries are neutral to alkaline in nature. However, Saltwater Creek, Aldershot (SAL400) is significantly more
acid and fresh than the other sites in this group, which is not surprising, given it’s proximity to the very acidic freshwaters on the coastal sandplain.
It doesn’t yet seem to fit easily within any guidelines.
The Mary River sites are consistently displaying alkaline (above 7 pH) pH levels which could be due to periods of high sunlight penetration in to the
water column, nutrients and warmth result in rampant plant and algae growth. Some Mary River sites continue to display wild pH fluctuations e.g.
Mary River, opposite the Kenilworth Caravan Park (MAR168). The Charles St park, Kenilworth (MAR170) (just downstream from MAR168) median
pH value of 8.25 does not comply with pH guidelines, this site is usually receives full sun and is a relatively shallow section of the Mary River. The
Mary River at Dickabram Bridge, Miva (MAR605) does not comply with guidelines.
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Data from sites with open water and reliable flow regimes seem to align best with the guideline values (Mary River, lower Yabba Creek, lower Little
Yabba).
Overall, there is a wider varitation of dissolved oxgyen between 2014 and 2021.
Data from slow flowing, well shaded streams continue to not match the guidelines, even at sites where stream heath would be generally assessed
as good eg Six Mile Creek at rest area (SIX950).
There are more streams non compliant with DO guidelines compared to 2014. Recent weather may have severely affected a number of these
streams over the last 8 years, even though they are in what is normally regarded as a wet part of the catchment. This has contributed to relatively
large fluctuations in dissolved oxygen levels, in streams that would generally be regarded as in good condition.
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Hoop pine plantation sites near Imbil continue to have very low DO compliance. The Coonoon Gibber
Creek site (COG450) near Imbil also continues to have low DO.
Interestingly the lower Kandanga Creek site (KAD992) displays lower DO compliance compared to
the middle Kandanga Creek site (KAD499). Generally speaking the lower catchment is assumed to
have more reliable stream flow therefore resulting in healthier DO levels and compliance.
The Mary River at Walli Mountain Rd (MAR148) and Mary River at Pickering Bridge (MAR240) sites
maximum DO values have increased since 2014.
The Mary River at Cambroon (MAR111) is the only Mary River site which is below the lower DO
guideline limit. The Mary River at Charles Street Park, Kenilworth (MAR170) do median value
exceeds the upper guideline unlike the directly upstream site opposite the Kenilworth Caravan park
(MAR168) fits neatly within guidelines.
The Mary River at Old Moy Pocket Rd (MAR290) and Walker Rd (MAR300) maximum DO values have
significantly increased from 2014.
All other Mary River sites are compliant with the DO guidelines.
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Western tributaries (North Western Lowland Waters)
Lowland waterways (elevation below 150m) in all western tributaries which drain into the Mary River below
Six Mile Creek. Including Gutchy and Curra Creeks and their tributaries.

Guideline Values
Electrical Conductivity
pH
Dissolved Oxygen
Turbidity
Summer Temperature
Winter Temperature

Site
CAC850
CHG950
DEP750
DRY900
EEL750
FAT990
GOO500
GUT900
MCI670
MCI800
MCI980
MUN550
MUN750
OOR980

0 - 1200 uS/cm
6.5 – 8.0
85 – 110 %saturation
0 – 50 NTU
22 – 30 °C
16 – 24 °C

Description
Calico Ck, Opp. Dawn Rd, The Dawn
Chinamans Gully, Cooke Road, Munna
Deep Creek, Jessens Rd, Gundiah
Dry Creek, Woolooga Rd
Eel Creek, Innooroolabar Road, Boompa
Fat Hen Ck, Bular Rd, Kilkivan
Goora Creek, Mt Urah
Gutchy Creek, Deborah Road, Netherby
McIntosh Creek, Pedersen Road
McIntosh Creek, Waldock Road
McIntosh Creek, Mary Valley Road
Munna Creek Kolbor Road Crossing, Brooweena
Munna Creek, Marodian, Woolooga
Ooramera Creek, Bicentennial Trail Crossing, Edmunds Rd,
Mt Urah
PIE300
Pie Creek, Mooloo
PIE800
Pie Creek, Eileen Hose Park
SAN750 Sandy Creek, Garthowen
TAN400 Tanyalba Creek, Pine View Road, Mt Urah
TAN990 Tanyalba Creek, Bicentennial Trail Crossing, Mt Urah
TEE750
Teebar Creek, Malarga, Brooweena
TMP950 Three Mile Creek, Stockden Road, The Palms
WIB290 Wide Bay Creek, Kilkivan Weir
WIB400 Wide Bay Creek, Whittaker Road
WIB950 Wide Bay Creek, Wilson Bridge
WON195 Wonga Creek, upstream of Warhurst Rd
WON200 Wonga Creek, downstream of Warhurst Rd

Grade
C
C
C
C
B
B
C
C
B
B
B
B
B
C

Period of data collection
2017 – 2021
2009 – 2021
2014 – 2021
2003 – 2021
2003 – 2021
2006 – 2021
2014 – 2021
2000 – 2021
2020 – 2021 (New site)
2020 – 2021 (New site)
2020 – 2021 (New site)
2003 – 2021
2003 – 2021
2014 – 2021

C
F
B
B
A
C
F
C
B
B
B
B

2020 – 2021
2016 – 2021
2003 – 2021
2014 – 2021
2013 – 2021
2003 – 2021
2017 – 2021
2005 – 2021
2005 – 2021
2006 – 2021
2006 – 2021
2002 – 2021
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In many cases, streams in this area have a mineralized or salty baseflow which dominates the water
quality in times of low flow, and is diluted by surface run-off during periods of high flow. This can
cause a large seasonal variation in EC . Fat Hen Creek is a good example of this at FAT990. Overall it
is within guidelines, but has experienced some very high EC levels during drought.
The Mary Valley western flowing streams, Calico, Pie and Eel Creeks either have high EC values
and/or can fluctuate wildly. Calico Creek site recorded the highest median EC value across the
catchment (1500uS/cm). Fat Hen Creek has recorded the highest maximum EC result (4000uS/cm)
across the catchment.
Pie Creek, Mooloo (PIE300) shows little variation in EC.
McIntosh Creek displays lower median EC levels compared to Calico Creek, with the upper site at
MCI670 considerably lower EC than MCI800 and MCI980.
Simliar to 2014 findings Teebar (TEE750) and Dry Creeks (DRY990) have a long data history and are
consistently salty in comparison to other creeks in this area however both sites have decreased
median EC values compared to 2014. Upstream sections of Wide Bay Creek (WIB290) also have
consistently high EC levels. This part of Wide Bay Creek has been greatly altered and influenced by
surface and groundwater extraction, and badly affected during long periods of drought.
Wide Bay Creek, Kilkivan Weir (WIB290) EC has increased since 2014 and median value consitstently
exceeds guidelines.
Chinaman’s Gully, Munna (CHG950) median value has increased since 2014.
Munna Creek (MUN750) site appears to of increased in salinity levels since 2014.
Deep Creek (DEP750) has very low median EC level similar to its neighbouring Goora Creek, Tanyalba
Creek and Ooramera Creek despite being in sodic landscapes where guully erosion is prevalent.
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Most of the pH data from these sites lay within the guideline values.
Generally, all sites in the Western Mary water type are neutral to alkaline owing predominately to
underlying geogly.
In many cases pH values in water are strongly influenced by the geochemistry of the surrounding
landscape and groundwater systems, and baseflow may have quite a different pH to surface runoff
water. This interaction produces variation in pH at site on a seasonal basis, (similar to seasonal
effects on Electrical Conductivity.
Some waterbodies can display a huge variation in pH during a 24 hr cycle. Slow flowing, nutrient-rich
waters exposed to full sun tend to develop a dense growth of aquatic plants and algae. The daily
cycle of photosynthesis and respiration can cause huge fluctuations in dissolved oxygen and carbon
dioxide levels, which can disrupt the chemical and pH balance in the water, as well as stimulating
the production and uptake of a range of acidic phytochemicals which influence pH. Under these
conditions, water bodies can be acidic in the morning, and quite alkaline in the late afternoon. A
large variation in pH levels at a site, particularly occuring during times of drought may be indicative
of periods of time where ther are conditions of open shallow warm water with a lot of plant and
algae growth. Several of the sites in Wide Bay Creek (WIB) suggest these conditions, and at times
have been profusely filled with dense aquatic plants.
The generally alkaline quality of the water in Chinaman’s Gully (CHG950) seems to be associated
with a small lens of limestone geology upstream of these sites.
Deep Creek (DEP750) displays acidic results and is just within the lower guideline limit.
The broad variation between the PIE300 and PIE800 sites could be explained by the Pie Creek
irrigation scheme water entering below PIE300 influencing the PIE800 site.
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A dissolved oxygen saturation percentage greater than 100 is not an anomaly. It merely means that
the oxygen concentration in the water is greater than the oxygen concentration in the ambient air.
This can easily occur when waterplants are photosynthesising and pumping oxygen into the water at
a faster rate than the oxygen is released from the water surface into the atmosphere.
The five best DO sites in 2021 coincides with the best sites 2014. However only one site, Tanyalba
Creek (TAN990) is compliant with DO guidelines.
Most of the dissolved oxygen data from these sites lay well below the guideline values. This may
well be due to the official guideline values being derived from larger, more regularly flowing, more
sunlit and well mixed sites in the Mary River itself. Smaller more ephemeral streams, with more
shading and a different carbon inputs may be very ‘healthy’ at lower overall oxygen levels than those
suggested by the guidelines. This has been observed right throughout the Mary Catchment. Some
examples of very healthy sites in this group which rarely comply with the official oxygen guidelines
are Eel Creek (EEL750).
Deep Creek (DEP750) is an ephemeral creek and displays extremely low dissolved oxygen levels out
of all Waterwatch sites.
Some waterbodies can display a huge variation in Dissolved Oxygen during a 24 hr cycle. Slow
flowing, nutrient-rich waters exposed to full sun tend to develop a dense growth of aquatic plants
and algae. The daily cycle of photosynthesis and respiration can cause huge fluctuations in dissolved
oxygen levels.Under these conditions, water bodies can be almoist devoid of oxygen in the morning,
and supersaturated in the late afternoon. A large variation in dissolved oxygen at a site, particularly
occuring during times of drought may be indicative of periods of time where ther are conditions of
open shallow warm water with a lot of plant and algae growth. Several of the sites in Wide Bay
Creek (WIB) suggest these conditions, and at times have been profusely filled with dense aquatic
plants. Note that this variation in oxygen levels at these sites is related to a high variation in pH
levels at these same sites.
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Tinana Creek (North Eastern Lowland Waters)

Tinana Creek subcatchment, including Tinana Creek (elevation below 150m) except for the eastern
tributaries of Tinana Creek

Guideline Values
Electrical Conductivity
pH
Dissolved Oxygen
Turbidity
Summer Temperature
Winter Temperature

Site
HIN400
ROS400
ROS450
TAG500
TIN220
TIN380
TIN550
ULI200

0 - 580 uS/cm
6.5 – 8.0
85 – 110 %saturation
0 – 50 NTU
22 – 30 °C
16 – 24 °C

Description
Hines Creek, Goomboorian
Ross Creek, upstream of Hines Ck, Goomboorian
Ross Creek, downstream of Hines Ck, Goomboorian
Tagigan Creek, Goomboorian
Tinana Creek, Tagigan Rd, Goomboorian
Tinana Creek, WP240, HQP, Toolara
Tinana Creek, Missings Crossing, Bauple
Ulirrah Creek, WP 212, HQP, Toolara

EC us/cm
1000
900
800
700
600
500
400
300
200
100
0

1000
900
800
700
600
500
400
300
200
100
0

Grade
A
C
B
B
B
B
B
B

Period of data collection
2012 – 2021
2012 – 2021
2012 – 2021
2014 – 2021
2012 – 2021
2011 – 2021
2000 – 2021
2011 – 2021


The Ross Creek (ROS400) site has continued
to display the highest salinity in the Tinana Creek
catchment and is the only site non-compliant.

Ross Creek sites (ROS400 and ROS450)
display a higher median value for EC compared to
other sites within this water type. ROS400 median
EC level has dropped since 2014.

Ulirrah Creek (ULI200) maximum EC level
has increased since 2014.

Ross Creek maximum EC level has increased
since 2014.
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Most of the pH data from these sites lay
within the guideline values

Ulirrah Creek, Toolara forestry (ULI200) is
significantly more acid and fresh than the other
sites in this group, which is not surprising, given it’s
proximity to the very acidic freshwaters on the
coastal sandplain. It doesn’t yet seem to fit easily
within any guidelines.

Ulirrah Creek (ULI200) median pH value has
increased since 2014.

Hines Creek (HIN400) median pH value has
increased in 2014.

Both Ross Creek sites (ROS400 and ROS450)
pH values have increased since 2014.


All of the dissolved oxygen data from these
sites lay well below the guideline values, apart from
Hine Creek (HIN400) which was just compliant in
2014 too.

Simliar to the 2014 findings, Ulirah Creek
(ULI200) does not comply and doesn’t seem to fit
guidelines.

The main trunk Tinana Creek sites display
below guideline levels, however sustains a viable
endangered Mary River cod population.

Hines Creek (HIN400) max and minimum DO
values have incrased since 2014 (more variable).
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Eastern tributaries of Tinana Creek (Eastern Sandplain Tannin Stained
Waters)
Eastern sandplain tannin stained waters of the eastern tributaries of Tinana Creek.

Guideline Values
Electrical Conductivity
pH
natural state)
Dissolved Oxygen
Turbidity
Summer Temperature
Winter Temperature

Site
BIG300
COO200
COO350
COO450
COO830
SDY200
SDY550
YDS500

0 - 580 uS/cm
3.6 – 6.0 (from footnotes notes in Mary WQO document for water bodies in the
85 – 110 %saturation
0 – 50 NTU
22 – 30 °C
16 – 24 °C

Description
Big Sandy Ck, HQP, Toolara
Coondoo Ck, Haylocks Rd, HQP, Toolara
Coondoo Ck, Hundreds Rd, HQP,Toolara
Coondoo Ck, Gillies Rd, HQP, Toolara
Coondoo Ck, Tin Can Bay Rd, Toolara
Sandy Ck, HQP, WP260, Toolara
Sandy Ck, HQP, WP 256, Toolara
Yards Ck, HQP, WP272, Toolara

EC us/cm
600

600

500

500

400

400

300

300

200

200

100

100

0

Grade
B
C
C
B
B
B
B
B

Period of data collection
2011 – 2021
2015 – 2021
2015 – 2021
2015 – 2021
2015 – 2021
2011 – 2021
2011 – 2021
2011 – 2021

 The overall stream health for all of these sites is very good,
based on site inspections.
 All sites have naturally very low and compliant EC levels.
 Upper Coondoo Creek (COO200) site has the highest EC
median value compared to the lower Coondoo Creek sties.
 Yards (YDS500) and Sandy Creek (SDY200) sites EC levels
have increased since 2014 (median and max values).

0
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 The Yards Creek and Sandy Creek sites in the
eastern sandplain of the Coondoo Creek
system is very fresh, and very acid. However
the Sandy Creek (SDY200) site has increased
median pH value since 2014.
 Rather than apply the suggested pH
guidelines for Tinana Creek, it seemed more
appropriate to compare these sites against
the pH values referenced in the footnotes of
the water quality objectives for tannin
stained water bodies in their natural state
ranging from 3.6 to 6.
 As observed in 2014 the Yards and Sandy
Creeks display exceptionally acidic conditions
compared to Coondoo and Big Sandy Creeks.
Therefore, it is recommended that the
Coondoo and Big Sandy Creeks are reviewed
for possible development of an intermediate
water type between Tinana Creek and the
Eastern Sandplain water type.

 These sites, in good condition, have
relatively stable oxygen levels well below the
suggested guideline values. Again, this raises
questions about the appropriateness of
applying oxygen guidelines derived from
flowing river sites to these small, generally
slow flowing, high carbon aquatic systems.
Irrespective of these low DO results, these
streams provide core habitat for the
endangered Mary River cod.
 Yards Creek (YDS200) and Sandy Creek
(SDY550) sites median DO values have
decreased since 2014. SDY200 median DO
value has been maintained since 2014.
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Major points and suggestions for future Waterwatch activities






The most important aspect of MRCCC Waterwatch is having an extensive network of people
throughout the catchment who regularly visit familiar places over a period of years to observe and
hopefully record changes to general stream health. This gives the MRCCC a way of noticing and
responding to stream health issues as they occur, not necessarily through formal data collection and
analysis, simply by people talking together and cooperating on important issues.
Having a formalised structure for systematically recording and documenting observations and
measurements in place over a long period of time has enabled the MRCCC to also develop an
extensive and credible long-term data set across the Mary River Catchment. This unique and
valuable data set would have been extraordinarily difficult and prohibitively expensive to collate in
any other way.
The set of physical/chemical water quality parameters analysed in this report are only one part of
information currently collected from the Waterwatch program that could be used in a systematic
way to inform better management of the Mary River catchment. For example, Waterwatch
volunteers conduct systematic monitoring of a number of key invasive aquatic weeds, and are
encouraged to record sightings of fauna species of particular interest. As time continues, the data
accumulated from these observations will become more useful for informing the way we take
practical actions to manage these issues. Ensuring that species location data generated by
Waterwatch is properly verified, processed and handed over to larger data collections such as
WildNet and Atlas of Living Australia is an obvious important next step in putting the MRCCC’s
Waterwatch data to effective use.

The analyses in this report suggest some overall priorities for future water quality investigations in the
catchment:






The legally scheduled dissolved oxygen guidelines for the Mary Basin only seem to be appropriate
for open sites with consistent flowing water. Sites in smaller, more ephemeral creeks in very good
condition, (usually with good riparian shade, high organic carbon loads from leaf litter and woody
debris) hardly ever comply with the scheduled guidelines. This observation is consistent across the
entire catchment. The science behind this observation should be investigated further, because
understanding the oxygen ecology of some of these creeks is very important for managing the
recovery of some of our important local species such as Mary River cod.
Several sites across the catchment stand out for having very high Electrical Conductivity, quite
distinct from nearby watercourses. The most notable of these are on relatively small creeks which
drain long-established hoop pine plantation logging areas. (Gap Creek, Casey’s Gully, Aracauria
Creek, Derrier Creek). There may be many reasons underlying these high values (with the majority
of data collected during drought conditions, local geochemical properties of the type of ‘scrub’
landscapes preferred for hoop pine plantations). However, the data is so startling that further
investigation to understand ‘why is it so’ is certainly warranted.
The generally high Electrical Conductivity of waters draining the ranges in the North West of the
catchment is well recognised, with extensive data analysis during the development of the Qld Water
Quality Objectives suggesting a much higher guideline value for these waters. A practical question is,
where is the boundary of these naturally saltier waters? They are a product of interactions between
climate, landscape and geology. The analysis in this report suggests that it may be appropriate to
extend these higher guideline values to all the streams which drain the Amamoor Beds (geological
formation) in the west of the Mary, but not to those which drain the Booloumba Beds further south.
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This extension would include all the watercourses which run into Amamoor, Kandanga and Yabba
Creeks.
The Waterwatch sites in the Coondoo Creek catchment (YDS500, SDY250, SDY500) are very different
in their chemical characteristics to all other current Waterwatch sites, being extraordinarily acidic,
fresh and low oxygen. As such they do not fit within scheduled guideline values, even for tannin
stained waters. Similar characteristics can be observed for other water bodies on the Cooloola
Sandmass. Although for this report MRCCC has adopted a set of pH guidelines for these sites based
on a footnote in the Water Quality Objectives document, (rather than the formally scheduled
values), these sites are certainly worthy of further investigation. The Coondoo Creek catchment has
experienced extensive landscape-scale clearing and establishment of exotic pine plantations, and it is
worth pursuing pre-forestry historical data for that catchment and investigating other comparable
but undisturbed streams on the Cooloola Sandmass to help understand these sites.
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Nutrients and E. coli collected during annual Catchment Crawl

An annual Catchment Crawl is held as an extension of the MRCCC’s Waterwatch Program. During 2020, the
Catchment Crawl was held on the 6th and 7th of October. 34 sites were sampled along the Mary River and
seven of its tributaries, including the Susan River. At each site, basic physical chemistry, E. coli, total
suspended solids and nutrients were tested. Overall, most sites complied with Queensland water quality
guideline values, indicating that water quality throughout the catchment was in reasonable condition. In
some cases, sites did not meet the guideline values due to low river flow conditions leading up to the Crawl
dates. In other cases, a failure to meet the guideline values was most likely due to nutrients, sediments
and/or pathogens entering the catchment from one or more external sources. Annual Catchment crawls
have occurred in early October since 2002. However, some new sites have been added over this time.
Catchment Crawl data is most useful when comparing results across a number of years. As new sites have no
comparable data, data from these sites should be interpreted with caution. The full 2020 Catchment Crawl
report is available on the MRCCC’s website: https://mrccc.org.au/waterwatch/ The below graphs and
detailed information are copied from the 2020 Catchment Crawl report to display nutrient results.
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Nitrogen

The importance of nitrogen in aquatic environments varies according to what forms the nitrogen takes, and
the amount of each form. Nitrogen is found in water in organic and inorganic forms and in dissolved and
suspended forms. Ammonium and oxidised nitrogen are the main forms of dissolved inorganic nitrogen that
can be found in water.
Results for oxidised nitrogen, ammonium, total nitrogen and a comparison of organic nitrogen, oxidised
nitrogen and ammonium nitrogen are presented in the graphs in this section.
Total oxidised nitrogen is a measure of the type of nitrogen (nitrite and nitrate) that is available in the water.
These are forms of nitrogen that can be readily taken up by plants, and therefore provide a useful indicator
of whether a waterbody can produce an algal bloom.
Total kjeldahl nitrogen is a measure of both ammonia, ammonium, and organic forms of nitrogen. Excess
ammonia contributes to the eutrophication of water bodies, which results in algal blooms that negatively
impact other aquatic life, decrease drinking water quality and affect recreational activities. At high
concentrations, ammonia is toxic to aquatic life. Total nitrogen values are calculated from measured results
to include all of these forms of nitrogen in the results.
The organic nitrogen values are determined from a combination of direct measurements and calculations.
The organic nitrogen value includes both suspended and dissolved forms of organic nitrogen. Organic
nitrogen cannot be used directly by aquatic life for biological activity, so it does not contribute to plant
proliferation until it decomposes into usable forms.
Comparing organic nitrogen, oxidised nitrogen and ammonium nitrogen can provide an indication of the
sources of the nitrogen in the water. For example, manure contains organic nitrogen, urine is high in
ammonium and synthetic nitrogen fertilisers are high in nitrate. Nitrogen changes form in the environment
according to the nitrogen cycle which is depicted in Figure 48.
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Figure 48 The Nitrogen Cycle (Source: Sawyer et al. 1994, p.553)
For nitrogen the Queensland Water Quality guidelines (Department of Environment and Resource
Management, 2009) for the South East Queensland region set the following limits for Aquatic Ecosystem
health in the upland (>150m elevation), lowland (<150m elevation) and high environmental value (HEV)
water of the Great Sandy Strait and lower Mary and Susan Rivers (see Table 7).
Table 7 South East Queensland region water quality guideline values for nitrogen parameters

Lowland

Upland

HEV water (50th

streams

streams

percentile)

Ammonia N (mg/L)

0.02

0.01

0.007

Oxidised N (mg/L)

0.06

0.04

0.002

Organic N (mg/L)

0.42

0.2

0.1

Total N (mg/L)

0.5

0.25

0.115

Parameter
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Mary River and southern major tributaries (Southern Lowland Waters (G5))
Figures 49 – 51 provide the oxidised nitrogen, ammonium and total nitrogen results for the Mary River sites
in the Southern Lowland water types. Figure 49 shows that all sites are within the Oxidised nitrogen
guidelines. The Mary River at the Headwaters (MAR009) recorded the highest result (0.031mg/L). Gympie
Weir (MAR499) site recorded its highest record (0.029mg/L) in the past five years.
Figure 50 displays all sites are within the Ammonium nitrogen guidelines. Conondale (MAR050) and
Kenilworth (MAR169) sites recorded the highest results for these sites in the past three to five years. The
Moy Pocket (MAR300) and Goomong (MAR381) sites have fluctuated with ammonium nitrogen levels in
previous years, however in 2020 both sites recorded their lowest ammonium nitrogen levels.
As Figure 51 shows, the Emerys Xing (MAR660) site exceeds the guideline limit for total nitrogen in 2020. All
other sites comply with the guidelines. Notably, the Conondale (MAR050) site has record similar levels of TN
like the previous four years, just below guideline levels. Furthermore, from Cambroon (MAR125)
downstream to the Gympie Weir (MAR499) all sites have recorded lower levels of TN compared to previous
years.

Mary River and southern major tributaries
Mary River sites - Oxidised nitrogen
(A 0 result indicates below detectable limits)
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Figure 49 Oxidised nitrogen results for Mary River sites
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Mary River and southern major tributaries
Mary River sites - Ammonium nitrogen
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Figure 50 Ammonium nitrogen results for Mary River
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Figure 51 Total nitrogen results for Mary River sites
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Mary River and southern major tributaries
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Figure 52 Relative contribution of the different forms of nitrogen in Mary River sites
Figure 52 provides a comparison of the different forms of nitrogen across all the sites. The total value of each
column is the total nitrogen result which is made up of organic nitrogen, oxidised nitrogen and ammonium.
Organic nitrogen (both dissolved and suspended) is the dominant form of nitrogen in all samples. All Mary
River sites are below the guideline limit.
The remainder of this section focusses on the tributaries that fall in the Southern Lowland water type (Obi
Obi, Six Mile, Yabba Creek). As Figure 53 shows Six Mile Creek at Cooran (SIX505) exceeds the guidelines for
oxidised nitrogen this year. Six Mile Creek at Woondum (SIX775) recorded its highest level of Oxidised
nitrogen (0.031mg/L) out of all Catchment Crawl records.
In 2020 Six Mile Creek downstream of Lake MacDonald (SIX160) and Six Mile Creek at Cooran (SIX505)
exceeds the guidelines for Ammonium (see Figure 54) and total nitrogen (see Figure 55). Most tributary sites
sit below the total nitrogen guideline in 2020.
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Figure 53 Oxidised nitrogen results for Southern major tributary sites
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Figure 54 Ammonium results for tributary sites in Southern major tributary sites
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Figure 55 Total nitrogen results for tributary sites in Southern major tributary sites
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Figure 56 shows the comparison of the organic nitrogen, oxidised nitrogen and ammonium for the Southern
Lowland waters tributary sites. It shows that Six Mile Creek upstream of Lake Macdonald (SIX080) has very
high levels of organic nitrogen compared to the other sites. The high levels of organic nitrogen may be
explained by decomposing organic matter found near this wetland type site above Lake MacDonald.
Six Mile Creek downstream of lake Macdonald (SIX160) has the highest levels of Ammonium. At the Cooran
(SIX505) site, it contains the highest amount of Oxidised N. The presence of the high levels of ammonium at
Six Mile Creek downstream (SIX160) of Lake Macdonald indicate there is a possible source of dissolved
nitrogen, such as effluent, entering Six Mile creek or Lake Macdonald.

Mary River and southern major tributaries
Tributary sites - 2020 nitrogen
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Figure 56 Relative contribution of the different forms of nitrogen in Southern major tributary sites
It is of significance to note that these nitrogen values in Six Mile Creek are the highest of all samples
collected in freshwater during the Catchment Crawl. As will be discussed in section 3.6.4 the Susan River site
gave the highest result of all sites.
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Western tributaries (North Western Lowland Waters (G6))
Figures 57-59 show that all three sites (Munna, Wide Bay, Widgee Creeks) in this water type complied with
all of the guidelines for the different forms of nitrogen, except for total nitrogen which was marginally
exceeded by the Munna Creek site (MUN990). At the Munna Creek site (MUN990) cow manure was
observed in the stagnant waterhole.
Over the five years compared, the nitrate levels have been well below the guideline of 0.06mg/L (all less
than 0.01 mg/L) across all sites and all years (see Figure 57). Widgee Creek oxidised nitrogen levels were
below the detectable limit (see Figure 57). All sites are below the guideline of 0.02mg/L for Ammonium N
(see Figure 58), and display lower results compared to 2019. Total nitrogen for all three sites has been
relatively within guidelines throughout the Catchment Crawl years. However, in 2019 and 2020 it was
exceeded at the Munna Creek (MUN950) site, almost double the guideline limit with 0.98mg/L (See Figure
59).
Figure 60 shows the relative contribution of the different forms of nitrogen to the total nitrogen. It shows
that all sites are dominated by organic N with small amounts of Oxidised N and Ammonium N. Widgee Creek
(WID399) site was below detection limits for 2020.

Above: Tadpoles eating cow manure at Munna Creek site
(MUN950)

Above: Stagnant nature of the Munna Creek site
(MUN950)
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Western Tributaries - OXIDISED NITROGEN
A result of 0 indicates Oxidised Nitrogen levels are below detectable limits
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Figure 57 Western tributaries oxidised nitrogen
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Figure 58 Western tributaries Ammonium
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Figure 59 Total nitrogen results for Western tributaries
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Figure 60 Relative contribution of the different forms of nitrogen to Western tributaries
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Tinana Creek (North Eastern Lowland waters (G8))
Tinana Creek at Bauple (TIN550) and Teddington Weir (TIN800) consistently comply with oxidised nitrogen
guidelines across years (Figure 61). Teddington Weir also followed its trend of higher total nitrogen levels
than recommended (Figure 63), recording 0.62 mg/L. Tinana Creek at Bauple (TIN550) is below the total
nitrogen guideline (see Figure 63). In 2020 Tinana Creek at Teddington Weir (TIN8000) is within the
ammonium N guidelines, unlike previous years where spikes have occurred. The cause of previous spikes is
unknown as ammonium can be generated through many sources such as fertilisers, manure, and organic
material.
Organic nitrogen is the main contributor to total nitrogen for ?, and concentrations of this form alone exceed
the total nitrogen upper limit guideline at Teddington Weir (see Figure 64). Lower Tinana Creek is dominated
by weir pools formed largely by Teddington Weir, and further upstream, Tallegalla Weir, which results in low
flowing or even stagnant water bodies, coupled with high leaf litter inputs from excellent riparian vegetation.
Teddington Weir (TIN800) can have high levels of floating aquatic weeds (hyacinth, salvinia) which
decompose and provide organic nitrogen sources to the waterway. Other potential sources include
sediment, organic matter in soil, and effluent.
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Figure 61 Oxidised nitrogen results for the Tinana Creek sites
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Figure 62 Ammonium N results for the Tinana Creek sites
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Figure 63 Total nitrogen Results for the Tinana Creek sites
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Figure 64 Relative contribution of the different forms of nitrogen to the Tinana Creek sites

Mary River Estuary – High Environmental Value Waters (G2)
Figures 65 and 67 provide the results for different forms of nitrogen at each site. They show that the River
Heads site exceeds the guideline for organic nitrogen and total nitrogen. Ammonium nitrogen is below the
guideline limit and oxidised nitrogen was below detectable limits.
The Susan River (SUS500) site had an elevated organic nitrogen and total nitrogen level similar to previous
years. This result is the highest for all sites tested in the Catchment Crawl. At the time of sampling, the Susan
River site (SUS500) was a shallow pool with visible detritus. Figures 66 and 68 show the relative contribution
of different forms of nitrogen at each site.
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Figure 65 Results for River Heads site; Oxidised nitrogen (upper left), ammonium nitrogen (upper right),
organic nitrogen (lower left) and total nitrogen (lower right)
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Figure 66 Relative contribution of different forms of nitrogen to the River Heads site
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Susan River Site - Oxidised Nitrogen
(A 0 result indicates below detectable limits)

Susan River Site - Ammonium Nitrogen
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Figure 67 Results for the Susan River site: Oxidised nitrogen (upper left), ammonium nitrogen (upper
right), organic nitrogen (lower left) and total nitrogen (lower right)

54

Susan River Site - Total Nitrogen
4.8
4.5
4.2
3.9

Concentration (mg/L)

3.6
3.3
3
2.7
2.4
2.1
1.8
1.5
1.2
0.9
0.6
0.3
0
SUS500 - Susan River

Catchment Crawl Sites
Organic N

Oxidised N

Ammonium N

SEQ region Guideline (total N)

Figure 68 Relative contribution of different forms of nitrogen to the Susan River site
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Phosphorus

Total phosphorus is a measure of both the organic and inorganic forms of phosphorus. Phosphorus can be
present in water as dissolved or particulate matter. It is an essential plant nutrient which is often the most
limiting nutrient to plant growth in freshwater. It is uncommon to find it in significant concentrations in
surface waters. Therefore, if significant concentrations of phosphorus do enter a freshwater system, extreme
algal blooms can occur. Phosphorus inputs are the main contributing factor in the eutrophication of
freshwater systems.
For phosphorus, the Queensland Water Quality guidelines (Department of Environment and Resource
Management, 2009) for the South East Queensland region set the limits listed in Table 8 for Aquatic
Ecosystem health in the upland (>150m elevation), lowland (<150m elevation) and high environmental value
(HEV) water of the Great Sandy Strait and lower Mary and Susan Rivers.
Table 8 South East Queensland region water quality guideline values for phosphorus parameters
Parameter

Lowland

Upland

Upper

HEV water

streams

streams

estuarine

(50th percentile)

Filterable reactive P (mg/L)*

0.02

0.015

0.01

0.002

Total P (mg/L)

0.05

0.03

0.03

0.01

*primarily phosphate (PO4-)

A BOVE : P ANORAMA OF SAMPLING AT MARY R IVER, NETHERBY (MAR670)

56

Mary River and southern major tributaries (Southern Lowland Waters (G5))
The guideline value for Southern Lowland waters (G5) is 0.02 mg/L for Filterable reactive phosphorus and
0.05 mg/L for total phosphorus.
As Figure 69 shows, all sites complied with the phosphate guideline. The Mary River, Widgee Crossing site
(MAR510) site is just within guidelines unlike previous years. The upland waters have a stricter guideline of
0.015 mg/L which the only upland site at the Mary River headwaters (MAR009) fell just below guidelines in
2019 with a result of 0.014 mg/L.
All sites on the Mary River are within total phosphorus guidelines, majority of sites were below detectable
limits in 2020 (see Figure 70). Figure 71 shows the contribution of both phosphate and organic phosphate to
the results in 2020. It shows that the Widgee Xing (MAR510) has the highest organic phosphorus level.
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Figure 69 Phosphate results for the Mary River sites
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Mary River and southern major tributaries
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Figure 70 Total Phosphorus results for the Mary River sites
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Figure 71 Relative contribution of the different forms of Phosphorus in Mary River sites
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All sites are within the phosphorus guidelines for this water type. Obi Obi Creek sites (OBI760 and OBI940)
and the lower Yabba Creek site (YAB950) display lower levels of phosphate phosphorus compared to 2019
results. Figure 74 shows the relative contribution of organic and phosphate phosphorus to this total
phosphorus result. It shows that all sites within the detection limit almost entirely organic phosphorus.
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Figure 72 Phosphate results for the Mary River sites
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Figure 73 Total Phosphorus results for the Southern major tributary sites
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Figure 74 Relative contribution of the different forms of Phosphorus in tributary Southern major tributary
sites
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Western tributaries (North Western Lowland Waters (G6))
The north western lowland waters (Munna, Wide Bay, Widgee Creeks) comply with phosphate phosphorus
guideline at all sites in this water type (see Figure 75). Munna Creek (MUN990) displays similar Total
phosphorus results to 2018, all other sites were below detection limits (see Figure 76). The small amounts of
phosphorus detected are all organic forms (see Figure 77).
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Figure 75 Phosphate results for Western tributary sites
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Western Tributaries - Total Phosphorus
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Figure 76 Total Phosphorus results for Western tributary sites
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Figure 76.a Relative contribution of the different forms of Phosphorus results for Western tributary sites
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Tinana Creek (North Eastern Lowland waters (G8))
The North Eastern Lowland waters sites at Tinana Creek at Bauple (TIN550) and Tinana Creek at Teddington
Weir (TIN800) results are below the detectable limit of <0.001 mg/L for phosphate phosphorus (Figure 77, no
results due to being below detectable limit) and below the <0.02 mg/L detectable limit for organic
phosphorus (Figure 79, no results due to being below detectable limit).
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Figure 77 Phosphate results for Tinana Creek sites
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Tinana Creek - Total Phosphorus (A result of 0 indicates that Total
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Figure 78 Total phosphorus results for Tinana Creek sites
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Figure 79 Relative contribution of the different forms of phosphorus to the Tinana Creek sites
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Mary River Estuary – High Environmental Value Waters (G2)
Data collection of the estuary sites only commenced in a comprehensive manner in 2017. The River Heads
site (MAR999) is within Total Phosphorus guidelines (see Figure 80) and consists mainly of organic
phosphorus (see Figure 81).
Figure 82 shows that the total phosphorus significantly decreased at the Susan River site (SUS500) compared
to previous years but still exceeds guidelines, and predominantly consists of organic phosphorus (see Figure
83).
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Figure 80 Total phosphorus results for the River Heads site
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Figure 81 Relative contributions of different forms of phosphorus to the River Heads site (G2 low)
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Figure 82 Total phosphorus results for the Susan River site
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Figure 83 Relative contributions of the different forms of phosphorus to the Susan River site
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E. coli

Escherichia coli (E. coli) is a bacterium that is commonly found in the gut of humans and warm- blooded
animals. E. coli levels are used as indicators of the presence of faecal material in drinking and recreational
waters. Both indicate the possible presence of disease-causing bacteria, viruses, and protozoans. Sources of
bacteria include improperly functioning wastewater treatment plants, leaking septic systems, storm water
runoff, animal carcasses, and runoff from animal manure and manure storage areas of intensive animal
industries e.g. feedlots, piggeries etc.
E.coli was not sampled at all sites due to constraints with delivery of samples to the laboratory within 24
hours of sample collection. Samples were collected for the Southern Lowland waters, North Eastern Lowland
waters and one site in the High Environmental Value waters. These results are discussed below.
The guideline for E. coli level used is the Primary Contact guideline (ANZECC and ARMCANZ, 2000) and the
value is 150 MPN/100ml. The most probable number (MPN) is the number of organisms that are most likely
to have produced laboratory results in a particular test.

Mary River and southern major tributaries (Southern Lowland Waters (G5))
The highest E. coli levels observed on the Mary River during the 2020 Catchment Crawl were at the
Kenilworth (MAR170), Moy Pocket (MAR300) and Belli Park (MAR330) sites. The results on the Mary River at
Kenilworth above and below the confluence of Obi Obi Creek suggest that Obi Obi Creek is also a source for
E. coli. Notably, the Mary River at the Headwaters (MAR009) recorded 120MPN and the Gympie Weir
(MAR499) record 98MPN, both sites within guidelines however still high. Overall, more E. coli data is
required over several years to identify trends.
Six Mile Creek sites above Lake Macdonald (SIX080) recorded 150MPN, meeting the guideline. However, Six
Mile Creek at Cooran (SIX050) exceeded guidelines with a record of 160MPN. All other G5 tributary sites are
within guidelines.

Above: Mary River at Charles St Park (MAR170), downstream of Obi Obi Creek confluence
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Mary River and southern major tributaries
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Figure 84 E.coli results for Mary River sites
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Figure 85 E.coli results for tributaries in the Southern major tributaries
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Tinana Creek (North Eastern Lowland waters (G8))
Figure 86 shows that the sites tested in the north eastern lowland waters (G8) of Tinana Creek both
complied with E.coli guidelines in the four years of testing 2016 – 2020.
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Figure 86 E.coli results for the Tinana Creek sites
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Mary River Estuary – High Environmental Value Waters (G2)
The result for E.coli in 2020 is well below guidelines (see Figure 87). In 2018 the high E.coli result was
attributed to the accumulation of animal faeces in the stagnant pool in 2018.
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Figure 87 E.coli results for the Susan River site
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Appendix 1

An explanation of Waterwatch physical/chemical parameters:

Temperature
The temperature of a waterbody directly affects many physical, biological and chemical characteristics.
Warm waters are more susceptible to eutrophication - a build-up of nutrients and possible algal blooms because photosynthesis and bacterial decomposition both work faster at higher temperatures. Oxygen is less
soluble in warmer water and this can affect aquatic life. By contrast, salts are more soluble in warmer water,
so temperature can affect the water's salinity.
Temperature directly affects the metabolic rate of plants and animals. Aquatic species have evolved to live in
water of specific temperatures. If the water becomes colder or warmer, the organisms do not function as
effectively, and become more susceptible to toxic wastes, parasites and diseases. With extreme temperature
change, many organisms will die. Changes in long-term temperature average may cause differences in the
species that are present in the ecosystem.
What factors affect temperature?
Water temperature varies in response to:








air temperature
exposure to sunlight and amount of shade
turbidity of the water, which is often a result of erosion in the catchment
groundwater inflows to the waterbody
discharge of warmed water from industry and power plants, or cold water from dams
vegetation
type, depth and flow of waterbody

Flowing upland streams have a more consistent temperature than do large rivers, due to the churning and
relatively uniform mixing of the water. In slow-moving deep rivers, the non-turbulent water does not mix
well, so the temperature can vary across the river and from the top to the bottom of the water column. The
large volume of water in large streams also prevents rapid changes in temperature. On the other hand,
ephemeral streams with small pools of non-flowing water can experience rapid fluctuations in temperature
Riparian (river-bank) vegetation provides shade and traps sediment particles that would otherwise enter the
waterway and absorb heat from sunlight. The shade and clarity of the water help to keep the water cool and
well oxygenated.

73

Dissolved Oxygen
Dissolved oxygen is a measure of the quantity of oxygen present in water (it has nothing to do with the
oxygen atoms within the water molecules). Oxygen is essential for almost all forms of life. Aquatic animals,
plants and most bacteria need it for respiration (getting energy from food), as well as for some chemical
reactions.
The concentration of dissolved oxygen is an important indicator of the health of the aquatic ecosystem.
Persistently low dissolved oxygen will harm most aquatic life because there will not be enough for them to
use.
In some circumstances, water can contain too much oxygen and is said to be supersaturated with oxygen.
This can be dangerous for fish. Supersaturated conditions occur in highly turbulent waters in turbines and at
spillways, because of aeration, and also on sunny days in waters experiencing algal blooms or with many
aquatic plants, because of photosynthesis. In this supersaturated environment, the oxygen concentration in
fishes' blood rises. When the fish swim out into water that has less dissolved oxygen, bubbles of oxygen
quickly form in their blood, harming the circulation.
Waterwatch volunteers measure dissolved oxygen as percent saturation.
What factors affect dissolved oxygen?
The air is one source of dissolved oxygen, and aquatic plants, including algae, are another. The speed at
which oxygen from the air enters and mixes through a waterbody depends on the amount of agitation at the
water surface, the depth of the waterbody and the rate at which it mixes itself. As water temperature rises,
oxygen diffuses out of the water into the atmosphere.
Shallow flowing waterways usually have high dissolved oxygen concentrations. In still waters, such as lakes,
dissolved oxygen concentrations often vary from the surface to the bottom, with little dissolved oxygen in
the deep, poorly mixed, layers.
Dissolved oxygen concentrations change with the seasons, as well as daily, as the temperature of the water
changes. At very high altitudes, the low atmospheric pressure means dissolved oxygen concentrations are
lower. For example, at 1850 metres above sea level, the amount of dissolved oxygen in the water, in
absolute terms (mg/L), will be only 80% of the amount at sea level in otherwise identical conditions.
Deep muddy lowland rivers, which contain more organic matter than upland streams, are likely to have
lower dissolved oxygen concentrations than upland streams because bacteria are using the oxygen to break
down the organic matter. Likewise, dissolved oxygen is usually lower than normal after storms have washed
organic materials into any waterbody.
Aquatic plants photosynthesise during daylight and increase dissolved oxygen concentrations around them.
Conversely they respire at night using up oxygen and Releasing carbon dioxide.
In summary, dissolved oxygen concentrations are affected by:








water temperature
photosynthesis by aquatic plants
respiration by aquatic plants and animals
breakdown of organic materials in the water
water movement and mixing
flow (discharge)
salinity









altitude
depth
daily and seasonal cycles
presence of nutrients
chemicals in the water
thermal contamination
removal of vegetation
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pH
pH is a measure of acidity (or alkalinity). Pure water has a pH of 7, acidic solutions have lower pH values and

alkaline solutions have higher values.
Values of pH range from 0 (highly acidic) to 14 (highly alkaline). Where water has no net alkalinity or acidity it
is said to be neutral and has a pH of 7. pH can be a little misleading unless you remember that one pH unit
represents a ten-fold change. So if the pH of a water sample falls from pH 7 to pH 6, that is equivalent to a
10-fold increase in acidity. The figure below shows the pH of some common liquids.
Many compounds are more soluble in acidic waters than in neutral or alkaline waters. The pH of the wet
area around roots affects nutrient uptake by the plants. pH also affects the solubility of heavy metals in
water and the concentrations of total dissolved solids in rivers.
All aquatic animals and plants are adapted to specific pH ranges, generally between 6.5 and 8.0. If the pH of
a waterway or waterbody is outside the normal range for an organism it can cause stress or even death to
that organism.

Figure 1. pH scale and pH of selected liquids

What factors affect pH? A wide variety of factors may have an effect on the pH of water. These include:













source of the water
rainfall
time of day
water temperature
amount of algal or plant growth in the water
geology and soils, e.g. acid sulfate soils
discharges of industrial wastes
disturbance of acid sulfate soils due to agriculture, urban development or mining
atmospheric deposition (acid rain, dry particle deposition)
burning of fossil fuels by cars, factories and smelters
photosynthesis and respiration
salinity

The pH of a waterbody varies during the course of the day as the balance between photosynthesis and
respiration changes with the light intensity and temperature. Aquatic plants use amino acids in the water as
they photosynthesise so increasing pH during the day. Inflowing water may affect the pH of the waterbody
as well as rainfall is naturally slightly acidic because of carbon dioxide dissolved in it and water running off
limestone areas has relatively high pH. On the other hand, streams and lakes in coastal dune areas may have
very low pH (sometimes less than 5) due to the presence of naturally-occurring humic acids.
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Electrical Conductivity
Electrical conductivity is the property of a substance which enables it to serve as a channel or medium for
electricity.
Salty water conducts electricity more readily than purer water. Therefore, electrical conductivity is routinely
used to measure salinity. The types of salts (ions) causing the salinity usually are chlorides, sulphates,
carbonates, sodium, magnesium, calcium and potassium.
While an appropriate concentration of salts is vital for aquatic plants and animals, salinity that is beyond the
normal range for any species of organism will cause stress or even death to that organism. Salinity also
affects the availability of nutrients to plant roots.
Depending on the type of salts present, salinity can increase water clarity. At very high concentrations, salts
make water denser, causing salinity gradations within an unmixed water column and slightly increasing the
depth necessary to reach the water table in groundwater bores.
What factors affect electrical conductivity?
Electrical conductivity in waterways is affected by:








geology and soils
land use, such as agriculture (irrigation), urban development (removal of vegetation, sewage and
effluent discharges), industrial development (industrial discharges)
flow (electrical conductivity is generally lowest during high flows and increases as flows decrease,
with extreme levels occurring during droughts)
run-off
groundwater inflows
temperature
evaporation and dilution.

Contamination discharges can change the water's electrical conductivity in various ways. For example, a
failing sewage system raises the conductivity because of its chloride, phosphate, and nitrate content, but an
oil spill would lower the conductivity. The discharge of heavy metals into a waterbody can raise the
conductivity as metallic ions are introduced into the waterway.
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Turbidity
Turbidity is the opacity or muddiness of water caused by particles of extraneous matter; not clear or
transparent.
In general, the more material that is suspended in water, the greater is the water's turbidity and the lower its
clarity. Suspended material can be particles of clay, silt, sand, algae, plankton, micro-organisms and other
substances. Turbidity affects how far light can penetrate into the water. It is not related to water colour.
Tannin-rich waters that flow through peaty areas are highly coloured but are usually clear, with very low
turbidity. Measures of turbidity are not measures of the concentration, type or size of particles present,
though turbidity is often used as an indicator of the total amount of material suspended in the water (called
total suspended solids). Turbidity can indicate the presence of sediment that has run off from construction,
agricultural practices, logging or industrial discharges.
Suspended particles absorb heat, so water temperature rises faster in turbid water than it does in clear
water. Then, since warm water holds less dissolved oxygen than cold water, the concentration of dissolved
oxygen decreases.
If penetration of light into the water is restricted, photosynthesis of green plants in the water is also
restricted. This means less food and oxygen is available for aquatic animals. Plants that can either
photosynthesise in low light or control their position in the water, such as blue-green algae, have an
advantage in highly turbid waters.
Suspended silt particles eventually settle into the spaces between the gravel and rocks on the bed of a
waterbody and decrease the amount and type of habitat available for creatures that live in those crevices.
Suspended particles can clog fish gills, inducing disease, slower growth and, in extreme cases, death.
Fine particles suspended in water carry harmful bacteria and attached contaminants, such as excess
nutrients and toxic materials. This is a concern for drinking water, which often requires disinfection with
chlorine to kill harmful bacteria.
What factors affect turbidity?
Turbidity is affected by:














rainfall and catchment runoff
catchment soil erosion
bed and bank erosion
bed disturbance, e.g. by introduced fish species such as carp
waste discharge
stormwater
excessive algal growth
riparian vegetation
floodplain and wetland retention and deposition
flow
waterway type
soil types
salinity.

Regular turbidity monitoring may detect changes to erosion patterns in the catchment over time. Event
monitoring (before, during and immediately after rain) above and below suspected sources of sediment can
indicate the extent of particular runoff problems.
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