
 

 

 

Spatial distribution of water 
quality indicators in Buffalo 
Creek estuary, Darwin Harbour 
 

Buffalo Creek estuary is subject to treated wastewater discharges from the 

Leanyer-Sanderson sewage treatment plant. The treatment plant is subject to a 

Waste Discharge Licence, and uses a treatment system in waste stabilisation 

lagoons utilising a combination of sunlight, micro-organisms and algae to break 

down the raw wastewater. The Power and Water Corporation is currently planning 

and implementing a program of engineering works to improve the quality of the 

water discharged from the treatment plant. 

This study investigated water quality indicators in Buffalo Creek estuary. This fact 

sheet presents a summary and an assessment of overall water quality condition.  

Results are compared with available local upper estuary water quality objectives 

(local ‘guidelines’; WQOs). Darwin Harbour water quality objectives are for ‘slightly 

disturbed systems’. There is no equivalent for ‘highly disturbed systems’. It is 

possible that the Buffalo Creek monitoring sites are located within the discharge 

mixing zone, and that the water quality objectives may then not apply if a mixing 

zone is determined.   

 

What was studied 

Water quality indicators were measured at 12 sites from the upper navigable 

reaches of the estuary through to Shoal Bay during March and May 2010. 

Distribution of chlorophyll a (an indicator of algal biomass) was measured during 

the wet season 2010 and the dry season 2009, and distribution of salinity, pH, 

conductivity and dissolved oxygen during March and May 2010. Water quality 

indicators including dissolved and total nutrients were measured at 4 sites sampled 

in 2006 and 2009.  

 

 

 



 

 

 

Key findings: chlorophyll a 

Chlorophyll a values ranged from 60 µg/L in the lower estuary up to 170 µg/L in the 

mid estuary in March 2010, while values were commonly <1 µg/L in Shoal Bay. 

The upper estuary water quality objective is <4 µg/L.  

In the dry season 2009 very high values (>200 µg/L) of chlorophyll a occurred in 

the upper navigable parts of the estuary with values falling to <10 µg/L near the 

Buffalo Creek boat ramp. 

The chlorophyll in Buffalo Creek estuary could be associated with algae present in 

the treated wastewater discharge, or from algal growth in the estuary due to 

increased nutrient availability, or a combination but further research is needed to 

determine algal dynamics and sources.  

 

Salinity, pH and conductivity 

The salinity, pH and conductivity values were lower in the upper to mid estuary in 

the wet season in 2010, than in the dry season.  

There was some ‘stratification’ (lack of mixing) from freshwater inflow in the upper 

estuary during the 2010 wet season. Freshwater sources in the wet season are 

likely to include wastewater discharges, catchment stormwater, runoff and 

drainage. 

 

Dissolved oxygen (percent saturation) 

Dissolved oxygen (percent saturation) values ranged from 17-39% in the upper 

and mid estuary. 

Median dissolved oxygen (percent saturation) in Shoal Bay was about 70%. 

Dissolved oxygen (percent saturation) values were commonly much less than 

recommended values.  

Oxygen depletion may be linked to high algal biomass (chlorophyll a) through algal 

respiration or oxygen demand to break down organic (algal) matter. Oxygen 

depletion may affect some animal species, or result in ‘fish kills’.  

 



 

 

 

Nutrients 

Many nutrient indicators sampled in 2009 and 2006 particularly nitrogen and 

phosphorus were considered very high and many greatly exceeded water quality 

objectives. For example, in the 2009 sampling median values included ammonia 

(0.15 mg N/L; WQO <0.02 mg N/L) and total nitrogen (1.03 mg N/L; WQO <0.3 mg 

N/L).  

 

Overall assessment of water quality condition 

The high chlorophyll a values indicate water quality in many parts of Buffalo Creek 

estuary from the upper navigable part of the estuary to near the boat ramp is in 

very poor condition. 

Dissolved oxygen (percent saturation) values were commonly much less than 

recommended values indicating very poor condition in the upper reaches and 

particularly at deeper depths.  

Many nutrient indicators from the 2006 and 2009 samplings, particularly nitrogen 

and phosphorus, did not comply with upper estuary water quality objectives, and 

indicate very poor water quality. 

 

Further research and monitoring 

Further research and monitoring are recommended to improve understanding on 

algal dynamics and freshwater and estuarine sources, micro-pollutants, 

bacteriological, pathogen monitoring including DNA, pyrosequencing and 

pathogenicity assessment. Further research and monitoring are recommended on 

physical and nutrient indicator changes over tidal, daily and seasonal cycles, and 

processes associated with oxygen depletion in the water column in this estuary. 

Some fish kills associated with freshwater inflows are a natural occurrence in some 

NT waters, so further work is needed to determine the direct causes in this region. 

 


