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How is data used?
 Baseline condition;
 Identifying existing contamination sources 

impacting project sites;
 Forecasting potential impacts of 

development as part of the environmental 
impact assessment process;

 Asset management;
 Test mitigation measures / treatment 

efficacy;
 Ensure accountability and transparency 

for industry to regulatory standards;
 Drive sustainable design criteria for new 

developments; and
 Structured problem solving processes.



Poor approaches to designing a monitoring program
 What have we done before?
 What equipment have we 

already got?
 Inappropriate resourcing - junior 

resource / non-skilled?
 Can we out-source?
 What sites can we get easy 

access to?
 Tick-box exercise
 Splendid isolation!



What is a monitoring program?
 Locations;
 Parameters;
 Frequency;
 Duration;
 Collection methods;
 Laboratory analysis;
 Data analysis;
 Data storage, interrogation & retrieval;
 Data reporting; and
 Re-evaluation / adaption.



Sources, pathways & down-gradient EV’s



How is a scheme likely to affect hydrological / WQ processes?

 Back-to-front
 Consider:

─ Development footprint;
─ Sources, pathways & EV’s;
─ Processes (construction & 

operation);
─ Timeline;
─ Regulatory requirements;
─ Stakeholders expectations; and
─ Budget!!!

 Similar developments
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Spatial representativeness – depth & width profiles
 Bush river – dissolved oxygen;
 River cross-sections - Nutrients
 Refalo Reserve transects / 

variation in sediment depth;
 Reservoirs;
 Estuaries; and
 Sea.



Temporal representativeness
 Drivers behind data variation;
 Capture full range of conditions;

─ Flow;
─ Rainfall;
─ Seasonal;
─ Temperature; and
─ Tides.

 Evaluation; and
 Targeting improvements.



Data collection approaches



Water level
 Water level or flow;
 Spot measurements or higher 

resolution;
 Maximum depth or depth range;
 Calibration;
 Maintenance; and
 Other supporting data.
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Contaminated storm runoff on the cheap!
 Remote sites;
 Flashy hydrological regime;
 Contaminant loading;
 Turbidity; and
 Inexpensive and low 

maintenance.
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Rapid changes in water quality
 Capturing data when it counts;
 Chronic versus acute toxicity;
 Practical on-site management;
 Stakeholder visibility.

Source: BBC, 2014
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Sediment transport
 Sediment as a natural process or a 

contaminant;
 Affinity of contaminants to particulate 

matter – significant source;
 Sediment deposition;
 Sediment composition;
 Suspended load or bedload;
 Sink / source;
 Desorption; and
 Guideline values.



Sample integrity
 Filtration (on-site verus lab);
 Storage (dark / cool);
 Appropriate material for sample 

bottles (LDPE, HDPE, glass, 
amber); and

 QA / QC procedures (trip blank, 
trip spike, sample blank, 
duplicates).



Laboratory advances
 Detection limits, isomers & matrices (e.g. 

PFAS);
 Sediment fingerprinting;
 Microbial Source Tracking; and
 Online access through chain of custody.

Source Molecular, 2016
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Health & Safety
 Health & Safety representatives v 

practitioners v local experience;
 Working near water;
 Two people;
 Driving; and
 When things go wrong.
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