Fitzroy River and Coastal Catchments

Impacts to inshore GBR lagoon Water Quality

Bob Packett — Dept of Environment and Resource Management Rockhampton



Outline of presentation

- Background and global reef ecosystem health

- Some examples of local research and findings on land
based impacts on GBR water quality

- Importance of land use in the Fitzroy River, Alligator Ck
and Coastal Catchments region for impacts to inshore
GBR water quality



Reef ecosystems — global perspective
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Loss of large reef species and eutrophication



Reef ecosystems — global perspective

Summary = globally - reefs in decline
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Reef ecosystems — regional perspective



Reef ecosystems — regional perspective






Summary

- Globally, reef ecosystems are in decline

- IPCC warns that water quality affects reef ecosystem
resilience to warming oceans and coral bleaching

- GBR is generally robust but in decline, water quality is
impacted by land use and catchment runoff
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Fitzroy Basin runoff enters the southern GBR lagoon



Flood discharge into Keppel Bay
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Inshore reefs — Great Barrier Reef Lagoon — Keppel Bay biology

Photo by Bill Legg — NR&W



Inshore reefs — Great Barrier Reef Lagoon — Keppel Bay biology
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Inshore reefs — Great Barrier Reef Lagoon — Keppel Bay biology

Photo by Bill Legg — NR&W



Inshore reefs — Great Barrier Reef Lagoon — Keppel Bay biology




Southern breeding limit for the Saltwater Crocodile



Presented at 17t working meeting of IUCN crocodile specialists group
Darwin 2006






Crocodiles are valuable as eco health indicators



Two dolphin types in estuary and inshore

19/08/2003 - Indo-Pacific (humpback) Dolphin @ Thompsons Point - Fitzroy River




Sousa chinensis In Fitzroy river - Rockhampton



Snubfin
dolphin
(ex - Irrawady)

Inshore,
estuary and
mouth of river



Six of the world’s seven marine turtles found in the area
- Flatback turtle’s only southern breeding sites

Also — important fisheries, extensive areas of hard

corals which are prone to bleaching — yet, they
recover well, .....so far....

Summary = an important region



Land use In the Fitzroy Basin

O

Keppel Bay

~ 87% grazing
~ 7% cropping

~ 4% parks
and managed

~ 2% coal
mining & other
uses
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Gully Erosion




Stream Bank erosion (State of the Rivers reports)




Fitzroy River
flood plume
1988



Riverslea Ml monthly averages 1922 to 2003
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Plumes usually
track north up
coast, but can
extend to east

Fitzroy River flood
plume 1991

Big flood with
average return
period of 15 years



Evidence of
recent
sediment
accumulation
near river
mouth



Changes at the mouth of the
Fitzroy River

Using old Maps of river
mouth and air photos :

increase in sedimentation at
mouth mainly since the
1950’s when large scale
clearing of trees commenced




Reef ecosystems — local perspective









An example — the 2003 Fitzroy river flood

Ex Tropical Cyclone
Beni produced heavy 2 day

rains and flood runoff :2:2:?:1m)
5t and 6" of February

2003




widespread regional flooding was the result



2003 flood in context (1970 to 2004)



Extent of 2003 plume at maximum discharge
Cyclone Beni

Modis 250m
12/02/2003

Rockhampton



AV 0K
4.5 & 6th Feb

Discharge (Gig/L)
1750

Export (Tonnes)
1 800 000

. EMC (G/L)
1

BILOELA
LY
~ MOURA



Methods and results

Hydrolab Sonde and 12v pump
used to sample plume profile I -

Modis

250m

12/02/2003 ®
Image used

for planning of

plume sampling



Study results presented at 5" Australian Stream
Management conference — Albury 2007






Total suspended solids Filterable Reactive Phosphorus
Total Dissolved Nitrogen

Total Suspended Solids and Salinity FRP, TDN and Salinity
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Sediments being deposited near Dissolved nutrients being diluted and
mouth of the river and therefore transported in plume out into the bay
remaining inshore and therefore GBR lagoon




Source to sea monitoring for model validation
and target setting via community and department



Flood waters can
have very high
suspended sediment
concentrations
(Landsat of 1988 plume)

|

100 mg/L

1400 mg/L
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Why monitor floods = Reef WQ
Targets

Strategy H1

B Decvelopment of water quality targets
for Reef catchment waterways with
a major focus on:

Improving water quality

Investing in remedial action for adequate
protection/rehab of wetlands, riparian &
other vegetation important to water quality

water quality




Reef Water Quality Protection Plan

Strategy H4

In partnership with Regional NRM
bodies, identify sub-catchment
hotspots that deliver
disproportionate quantities of
sediment, nutrient and pesticides
to the Reef




For Fitzroy, 11 year study across 4 projects spanning 15 years
concerned with source to sea pollution



Range of annual flows during study period
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Range of TSS concentrations (ppm) 1994 to 2008
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Range of TN and TP concentrations (ppm) 1994 to 2008

| |
Total Total

Phosphate Nitrogen
1994 to 2008 (n=123)




Range of pesticides concentrations (ppb) 1994 to 2008

Atrazine Diuron Simazine Tebuthiuron
(n=102) (n=42) (n=31) (n=104)

2002 to 2008




Land use and event areas (where rain fell)

Cropping

Grazing




Main results:
- cropping areas deliver high concentrations
- inshore GBR lagoon is impacted annually (minor floods)

O Fitzroy River basin
A Subcatchments
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- Recent SedNet and Annex modelling of all GBR
catchments

- E2 modelling now advanced

- Improved EMC'’s for models (event mean concentrations)



Summary

-Reef systems
Need good WQ

- cropping lands deliver highest concentrations of
pollutants, while grazing lands deliver the largest loads

- global warming means WQ more important



http://www.wqonline.info/index.html
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BK creek flow and Suspended Solids

—o— Flowy (3 second) —8— Suspended solids
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Limestone Ck pesticides 2006 to 2008
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Cyclone Hamish 2009



Summary

- GBR is generally robust but in decline, water quality is
impacted by land use and catchment runoff

- Inshore water quality is of importance for Keppel Bay

Fitzroy River and Alligator Creek catchments

- future land use and condition will be important for inshore
water quality

- FRCC is on the right track — keep up the good work



robert.packett@derm.qgld.qov.au
ph 4938 4242
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