
 
 

Projects in the water treatment industry 

Acidic bore water used to produce drinking water 

This project involved treating a ground water source at acidic conditions (pH 4) and 
producing drinking water at a capacity of 100 kL/d meeting with Australian Drinking Water 
Guidelines. This project involved supply of plant, site commissioning and training of 
personnel. The project provided a number of technical challenges in regards to scale 
formation control and membrane cleaning regimes.

 

Optimisation of existing water treatment plant 

 An existing treatment system of 300 m3/ d that had been in place for many years was not 
performing to site requirements. The plant was old and no documentation was available. 
The personnel that had the required skills had left the organisation. This left the client 
exposed in regards to maintaining drinking water quality. 

Alpha Concepts performed process analysis and determined the optimum operating 
condition for each unit operation, set the plant to perform as required and the developed 
detailed Operational and Maintenance Documentation. Site personnel when then trained in 
regard to operating and maintaining the plant. 

The key unit operations involved were: 

 Upflow bed clarification 
 Media Filtration 
 Powdered activated carbon treatment 
 Coagulant addition and control 
 Disinfection 
 Reservoir water storage management and control 

 

Reservoir Water Quality Control 

A site at a drinking water consumption rate of 165 m3 / day and site drinking water storage 
of the same capacity required a system whereby the potable water was maintained at a free 
chlorine level of 1.5 mg/l and a pH of 7.5 

The project involved implementation of storage recirculation pumps, online analysis and 
chemical dosing. The system utilised an acid and sodium hypochlorite supply to keep 
drinking water both within the site reservoir and potable water network within the specified 
parameters. 



 
 

Projects in the wastewater treatment industry 

Improving wastewater plant performance 

An accommodation park had a poorly performing on-site sewage treatment plant and 
wished to improve its performance so that there was no risk to personnel, patrons or the 
environment. The on-site treatment plant was generating odour and the irrigated water was 
offensive to patrons. The site personnel were new to operating a wastewater treatment 
plant and did not have a clear understanding on how to optimise performance. 

Sampling was conducted to determine the state of operation and a corrective course of 
action was begun. Within 24 hours after corrective actions had been implemented, the plant 
had returned to the design state and odour issues had been removed. To enable sustainable 
operation, testing reagents and chemicals were supplied along with testing equipment and 
training. Operating procedures were also developed. 

 

Expansion of a wastewater treatment plant to 600 EP 

The on-site treatment plant of an accommodation park was over 40 years old, had suffered 
from neglect and the capabilities of the plant were not fully known. It was to be expanded to 
handle a 600 EP loading.  

Firstly, a theoretical estimation of the current plant's capacity was done, and options for 
expansion were proposed. A system design was developed which utilised wetlands as 
tertiary treatment, thereby increasing the water quality to Grade A quality. This changed the 
land application design and MEDLI analysis to increase cost-effectiveness while 
maintaining environmental sustainability. 

 

Industrial grey water re-use 

This project involved analysing plant waste streams in a time of water crisis. A system was 
developed for using waste water as a feed water stream for washing and back flushing 
process pressure filters. This project reduced effluent production and saved water 
resources. 

 



 
 

Pond Ammonia Stripping Project 

In this project, a simple water spray was utilised to remove ammonia from wastewater. A 
simple low cost system was developed that increased the water contact with air and thereby 
increased ammonia removal. The spray was also successful in drastically reducing the 
effects of over-spray on the nearby vegetation. 

  



 
 

Projects in the processing industry 
 

Evaporator optimisation 

A major Australian chemical producer required optimisation of an evaporator to increase 
the product's crystal and chemical content. Alpha Concepts was able to achieve this through 
exploring alternative control mechanisms, operating practices, techniques of semi-batch 
operation, crystal seeding and improved capacity. 

 

Absorption Transfer Project 

The absorption transfer project involved computer modelling and optimising of the point of 
transfer of the absorbed material for further processing. Once new system operating 
characteristics were determined then operator training and assessment was completed. 

 

Batch Evaporation Automation 

In this project the two batch evaporators were automated to enable the production of more 
consistent crystals of more consistent product concentration. The project involved 
measuring the evaporator charge volume and water vapour draw off. By knowing the feed 
concentration enable logic control to produce consistent product concentration. This project 
significantly improved the plant’s slurry output and reduced operational labour. 

 

Reactor Coke Dropout Automation 

This project involved the automation of a high temperature (350 oC) coke particle dropout 
system from a high temperature (1550 oC) fluidised bed reactor. A previously manual 
system was automated to yield more consistent operation and a more constant effect on the 
fluidised bed reactor. 

 

 



 
 

DCS Improvement Projects 

A number of operational control projects have been completed on the TICOR site involving 
modification to RS3-DCS code: 

 Reactor MW control modification 

 Centrifuge feed control 

 Automatic control of reactor electrodes 

 Implementation of gas cooler blow-back system 

 Automatic draining of water knock out vessels 

 Automation of coke screw conveyors 

 

Improving reverse osmosis performance 

A chemical manufacturer on the Western Seaboard enlisted the services of Alpha Concepts 
to review the operation of a multi-stage RO plant. The project also involved developing a 
detailed operating manual, troubleshooting guide and set of operational procedures to 
ensure good ongoing performance. 

 

Refrigeration plant operator training 

Operator training was delivered to site personnel at a refrigeration plant used to remove 
water from a hydrogen gas stream. This involved not only training for specific equipment 
and operational roles; but also technical training with respect to the science and 
engineering behind the refrigeration cycle.  

 

Bulk Loading System Training 

This project involved development of operator training packages with respect to bulk 
cyanide conveying and loading system. 

  



 
 

Projects in the cyanide manufacturing industry 

HCN Reactor Improvement Projects 

A number of projects have been completed that involved increasing reactor yield, reactor 
operational life and reactor output. 

 

Changing of reactor feed stock 

At TICOR Chemicals, the reactors were converted from a butane hydrocarbon feedstock to a 
natural gas feedstock. The design for the new feed system included pressure drop 
calculations, line sizing, pressure reduction, emergency shut-down safety systems and a new 
pressure-temperature compensation for implementation as part of the reactor feed gas 
control. As ammonia was also used in the reactors, a system was developed to prevent 
formation of ammonium carbonate/carmate in the presence of the natural gas feed. 

 

Reactor Back Pressure Control 

The hydrogen cyanide reactor system suffered from downstream pressure fluctuations and 
associated influences on the fluidised bed.  A back-pressure control system was designed 
and implemented to stabilise reactor operating pressure. This system also allowed further 
manipulation of reactor operating conditions, thereby increasing reactor performance and 
output. 

  

Reverse Osmosis Project 

A project was developed from the conception phase through research and development, 
plant design, plant fabrication and plant commissioning. Reverse Osmosis Technology was 
implemented to produce two valuable product streams from a cyanide waste stream. The 
feed stream was the vapour condensate from the cyanide evaporation process. The product 
streams developed were a concentrated cyanide stream returned to the production facility 
and a demineralised water stream used for cooling water make-up. The project had both 
economic and environmental advantages. 

 



 
 

Reverse Osmosis Membrane Cleaning System 

This project involved the design and installation of an acidic cleaning system to remove 
foulant from the membranes of the Reverse Osmosis process. This project had a number of 
complexities with respect to safely using acidic material to clean cyanide systems and the 
associated risk of hydrogen cyanide production. 

 

Effluent Plant Improvement Projects 

A number of small projects were completed to improve the chemically based cyanide 
destruction of plant effluent waters. These projects included: 

 Change of batch sequencing and control logic 

 Alteration of residence times and chemical treatment levels 

 Automation of system processing 

 Improvement of chlorine injection systems 

 

Decommissioing of TICOR Chemical Company 

This project involved the decommissioning and decontamination of the TICOR Chemical 
Company’s sodium cyanide plant in Gladstone, Queensland. All process vessels and 
pipework both internally and externally were shut down, removed of cyanide contamination 
and inspected. This was of significant importance for sale of the site. The project involved 
development and implementation of a project plan, which included control of Production 
and Technical personal in a redundancy environment. 

 

 

 


