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What is Ecozest

• Ecozest is a new generation product that mitigates environmental problems and reduces the costs associated with the management of 

organic waste and environmental compliance.

• Ecozest increases the catabolic activity of natural (innate) autotrophic bacteria and increases the digestion of organic matter without

increasing bacterial biomass or, in wastewater treatment plants, secondary sludge.

• Ecozest is made from specially formulated plant extracts. Molecules built in the formulation of Ecozest attach to the allosteric or “switch” 

site on bacterial proteins. This bond has the dual effect of protecting the switch site from being contaminated by debilitating toxins as well 

as boosting the purifying action of the bacteria. This allows the bacteria to function to their 

full potential in intense environments, such as treatment ponds, and quickly break 

pollutants down.

• Ecozest will enable you to leapfrog compliance into sustainability.

• Ecozest works fast: the return on investment is almost immediate.

• Ecozest will turn your waste into valuable resources.



Application Opportunities
Ecozest delivers a total solution for operating problems faced by treatment plant operators:

• Reduces sludge volume and, therefore, removal and disposal costs. 

• Reduces odour problems and saves on compliance costs. Increases biogas production and makes cogeneration economically 

advantageous in anaerobic systems. 

• Is an enabling technology in the composting of sludge to produce a high quality, profit generating by-product to complete the 

recycling loop. 

• Reduces BOD in effluent: this leads to a substantial reduction in chemical or UV generation costs to disinfect the discharge 

effluent. 

• Enhances biological nutrient reduction significantly. Reduces the compliance cost incurred in preventing contamination of 

waterways and ground water systems by high levels of nutrients in effluent. 

• Rectifies “dead” or poorly performing wastewater treatment systems. 

• Prevents process interruptions caused by antibacterial contaminants in the influent. 

• Reduces corrosion of equipment and machinery due to H2S. 

• Helps to keep sumps, pumps and pipes clean of fat and grease which reduces R&M cost. 

Key Treatment Areas

• Wastewater treatment systems - increases 

performance, mitigates odour, lowers BOD, reduces    

sludge, and increases treatment temperature.

• Holding ponds - mitigates odour, enhances settling.

• Composting - speeds up humus formation, 

eliminates pathogens and bioremediates heavy 

metal and toxic organic chemicals. Mitigates odour.

• Odour mitigation/elimination - air pollution 

management.

• Polluted ponds and lakes - reduces algae bloom 

and enhances settling.

• Contaminated soil - bioremediation of oil and 

pesticide contaminated soil.

• Cleans grease and grime and eliminates surface 

dust.

• Cogeneration - increases and sustains biogas 

production.



Wastewater Treatment

Ecozest:

• Reduces odour complaints and associated costs,

• Reduces sludge volume,

• Reduces BOD, ammonia and suspended solids,

• Increases biogas production,

Ecozest also enables sludge to be quickly and effectively composted.



Case Study 1: Mangere Municipal Wastewater Treatment Plant
Duplicated Laboratory test, carried out by Auckland University Department of Civil and Environmental Engineering.

In this laboratory test 
to measure biogas 
production, a sample 
of anaerobic MLSS 
(mixed liquor 
suspended solids) 
from the Mangere 
plant was used. 

Ecozest boosted the 
production of biogas 
by over 30% 
compared to the 
control (no addition).0
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Case Study 2: Huakina Farm Dairy Effluent Pond

Field demonstration and laboratory tests carried out in conjunction with Auckland Regional Council 
and WaterCare Laboratory Services.

On this farm the diary shed was washed down with 

water dosed with Ecozest at a rate of 30ppm.  This 

treated water then entered pond 1 and, later, pond 2  

which discharged to a stream.

The first effluent pond is considered anaerobic.

As seen in the photo on the left: the pond is still and 

there is very little visual evidence of biogas production.



Ecozest wastewater Treatment Results

The photo and inset close-up to the 
left show that gas bubbles in pond 1 
are now large and numerous -
providing a visual indicator that 
biogas production has increased.

This is confirmed by the laboratory 
test results from WaterCare and 
Auckland Council.



Laboratory Test Results: Huakina Trust Farm

Ecozest treatment of dairy wash-down water resulted in improved final effluent:

• BOD reduced by 40%

• suspended solids reduced by 35%

• ammonia levels reduced to 47% less than the consent limit.



Photographic Case Study: Gleaneany Farms

Pre Application –
hard crust on pond

3 days of Ecozest 
treatment: crust 
starting to break up

This farm effluent pond 

was severely crusted 

over.  The crust was 

initially treated with 20 

litres at 30ppm of 

Ecozest using a sprayer 

and only applying 

Ecozest to areas around 

the perimeter that 

could be easily reached.

Incoming wash-down 

water was treated at a 

rate of 30ppm.



After 15 days of Ecozest treatment: the crust is 
starting to thin out.  The only area of hard crust 
remaining is in the centre of the pond.

22 days, crust significantly diminished.



24 days

After 2 months of treatment the pond was drained.

Farmer Testimonial:

Demonstration of Ecozest

I collaborated with Indigo Limited to evaluate the effect of 
Ecozest in improving the working of the effluent pond.

When we started a hard crust had formed over the pond.

After a few days cracks started to appear as the crust broke 
up.

Two weeks later bubbles appeared and patches of liquid were 
visible.

Two months later when I drained the pond there were 
noticeably less solids at the bottom of the pond compared to 
last time it was drained which was November 03.

I was sceptical to begin with; I did not believe that such a 
small amount of Ecozest could break up the large crust that 
had formed over the pond. I was pleasantly surprised how 
quickly and effectively Ecozest worked.

James Wallace, Dairy Farmer



Composting

Ecozest:

• Speeds up microbial action and shortens the composting process

• Enables greater throughput – increased annual capacity

• Increases the quality and value of product output.

• Eliminates pathogens

• Reduces compost odour, odour mitigation costs, compliance issues and associated management 

costs.



Ecozest increases the efficiency of composting systems while also mitigating offensive odours.

• Ecozest is a unique technology formulated from plant extracts.  Ecozest bonds to beneficial bacteria enabling the bacteria to function to their full 

potential and quickly break down organic matter.  Ecozest allows beneficial bacteria to outcompete pathogenic bacteria and prevents the formation of 

offensive composting odours.

Ecozest produces quality outputs and reduces compliance costs.

• Ecozest is easily applied to compost inputs.  Ecozest can be used in both in-vessel systems and windrows.  Ecozest can be applied to green and 

commingled compostable waste as well as sewage sludge composting systems.  Ecozest can also mitigate odour when applied to any odorous matter 

either on reception or as part of loading or spreading operations.

Ecozest treated compost will quickly reach high temperatures to destroy harmful pathogens and enable the compost to mature completely. 

• Ecozest can significantly increase the speed with which the compost reaches desired temperatures and maintain high temperatures for the required 

length of time to comply with regulations. Ecozest also speeds up humus formation.  Ecozest will produce a higher quality, safer compost product and 

allow your site to accept and efficiently process more compostable waste.



Composting Case Study: Rotorua District Council

• There had been a number of odour complaints attributed to Rotorua District Council’s 

Wastewater Treatment Plant,

• The treatment plant combined dewatered sludge with other compostable feedstock (such as 

green waste, wood chip) in its composting operation,

• The operation had a number of issues including failure to reach temperatures required to 

eliminate harmful pathogens, extended processing times as well as odour issues.

• Ecozest was trailed at this plant to improve the efficiency of the composting operation: reduce 

odour, increase the temperatures achieved during the process and increase the speed of aerobic 

decomposition.



Summary of the Composting Process

• Initially, mesophylic organisms that live in temperatures of 10°C to 46°C clonise the material. 

• Compost piles under aerobic conditions reach a temperature of 60°C to 70°C in 1 to 5 days. 

• Thermophilic organisms develop and replace the mesophylic bacteria in the decomposing material. 

• Oxidation at thermophilic temperatures takes place more rapidly; a shorter time is required for decomposition (stabilization). 

• Cellulose and lignin decomposition by actinomycetes and fungi occur near the end of the composting period when the temperature has began to drop.

• The actinomycetes produce antibiotics, which diminishes the bacterial population - a natural sterilization process.

• A well functioning aerobic composting operation should produce no objectionable odour.

• The high thermophilic temperatures will destroy pathogenic bacteria, protozoa and some weed seeds. 

• Aerobic composting therefore has a 2-fold effect in destroying pathogenic bacteria: firstly by the high temperature and later through the induced growth of actinomycetes and 

their production of antibiotics.



Composting Trial Method
• Trial 1: label rate

• Trial 2:  trial 1 duplicated at half label rate to confirm effects were due to the application of Ecozest.

Trial 1

• Thickened primary sludge and activated sludge are collected in separate tanks. The tanks are normally filled overnight. 

• Ecozest was added to each of the tanks at the beginning of the fill to achieve a rate of 30ppm. 

• The sludge was dewatered the following day and mixed in a bin with green waste: mainly sawdust/chips.

• A control, untreated, bin was also filled over the following 2 days.  It generally takes 2 days to fill a bin at this facility.

• Temperature and fan operating pattern was recorded. The fans switched off automatically if the temperature fell below 50°C

• A manual temperature probe was used to test for cold spots throughout the bin.

Trail 2

• As per trial one but using Ecozest at a rate of 15ppm.



Composting Trial 1 Results

• The treated bin began the process on 03 November (day 0),
• The temperature rose gradually within the mesophilic range,
• Once thermophilic temperatures were reached the fans were run 

continuously,
• The temperature held at an average of 67°C for 11 days,
• The temperature then decreased and remained relatively stable at 

temperatures below 25°C (day 21)
• No cold spots were found in the bin.

• The control bin began the process on 06 November (day 0),
• The temperature showed very little progress towards the thermophilic stage over the 

first 7 days,
• The fans were manually switched on and off to attempt to initiate microbial activity,
• The bin eventually reached thermophilic temperatures around day 7,
• By day 9 the temperature had dropped did not rise above 50°C throughout the 

remainder of the process.
• There were cold spots in the bin.



Composting Trial 1 Discussion

Mesophilic Stage:

• In the initial mesophilic stage the temperature needs to rise slowly over 3 to 7 days,

• The Ecozest treated bin showed a gradual rise towards thermophilic temperatures,

• The control bin did not show this gradual rise even when manual-switching on/off of fan was applied to attempt to initiate activity.

Thermophilic stage:

• The control bin could not maintain the desired thermophilic temperatures. 

• As soon as the fans came on the compost cooled below 50 degrees C and the fan switched off. 

• The Ecozest treated bin rose to the thermophilic stage and the fans were run continuously. 

• The thermophilic temperature held around 67°C over 11 days. 

• The temperature fell at the end of the composting period indicating stable compost has been achieved, the organic matter has turned to humus. 

• No cold spots were found in the bin, this is the 1st time this has been achieved at this plant.



Composting Trial 2 (1/2 rate)

• The treated bin (1/2 the recommended rate) began the process on 19 
March (day 0),

• Thermophilic temperatures of  59 to 60°C and degrees were achieved,
• Once thermophilic temperatures were reached the fans were run 

continuously,
• The temperature did not fall towards the end of the 25 day composting 

period at this lower treatment rate. 
• This indicates that even at a temperature of 60°C stable compost could 

not be produced within 25 days.

• The untreated bin only reached 49°C.
• Aeration had to be manually manipulated to control the process.
• Thermophilic temperatures were not reached. 



Composting Trial Conclusions

The trials confirm that Ecozest:

• Speeds up microbial action and shortens the duration of the composting process,

• Enables greater throughput and increased annual capacity through shorter composting times,

• Reduces manual manipulation and monitoring/management costs,

• Increases the quality and value of product output,

• Eliminates pathogens (through high temperatures sustained for required time length),

• Reduces compost odour, odour mitigation costs, compliance issues and associated management costs.

• Ecozest is a stimulant for both anaerobic and aerobic bacteria.

Further Opportunities:

• Based on a laboratory test on the activities of Ecozest treated bioremedition bacteria on PCB's (see Appendix I) and the above commercial composting results, Ecozest treatment 

of wastewater sludge composts could be an economical bioremediation technique for pesticides and heavy metals found in water sludge.



Odour

• Odour is a common indicator of wastewater treatment and composting process failure,

• Odour often leads to public complaints which can be difficult to resolve,

• Ecozest will reduce and maintain odour levels below the threshold level and avoid complaints being lodged,

• Ecozest  will mitigate odour problems and deliver other economic benefits such as improved composting 

times and end product quality and, in wastewater treatment, sludge and BOD reduction,

• Ecozest can be added to stock water, wash-down water, applied as a mist over incoming or outgoing 

products or waste, or applied during spreading operations to reduce odour. 

• Ecozest can lead to significant savings in plant operation cost.



Case Study: Prairie Swine Centre
The Prairie Swine Centre is located in in Saskatchewan Canada and carries out research in the in the areas of Nutrition, 

Engineering and Ethology.

The PSC carried out a commercial piggery trial with 4 replicates. The effluent from the piggery was treated with Ecozest at a 

rate of 30ppm and tested for Sulphur content. The average across the 4 replicates is presented below.

Day Control mg/l Ecozest mg/l % Reduction

28 0.34 0.23 32%

35 0.36 0.25 31%

36 0.27 0.21 23%

62 0.21 0.14 34%
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• Hydrogen sulphide levels were analysed to show that the sulphur was not converted to hydrogen sulphide.

• It is important that the Sulphur was not converted to odorous hydrogen sulphide as hydrogen sulphide has the 

characteristic foul smell of rotten eggs that often results in complaints regarding wastewater treatment plants.  

• The concentration at which hydrogen sulphide becomes an odour nuisance is dependant on a number of variables and can 

be very subjective.  However, half hour average concentrations greater than 0.7 ppm are likely to result in substantial 

complaints from persons exposed (National Research Council. Odors from stationary and mobile sources. Washington, DC, National Academy of Sciences, 1979, p. 491. 20. 

Lindvall, T. On sensory evaluation of odorous air pollutant intensities. Measurements of odor intensity in the laboratory and in the field, with special reference to effluents of sulfate pulp factories. 

Nordisk hygienisk tidskrift, 51(Suppl. 2): 36-39 (1970). ).   

Hydrogen Sulphide ppm

Day Control Ecozest

28 0.8 <0.2

35 0.4 <0.2

62 0.3 <0.2

Hydrogen sulphide was below detection levels in all 

Ecozest treated samples throughout the test period.



Oil Mill Effluent Pond Demonstration Trial

Location: Suburmas Palm Oil Mill, Malaysia.

Issue: newly commissioned plant, functioning poorly due to high levels 
of oil, crust formation is a major concern.

Pond layout:

Daily influent: 8-900m3



Oil Mill Effluent Pond Trial Method

• The mill engineer and manager began the trial with 2 

applications of 15 litres of Ecozest added to pond 1 

on 26 and 27 September.  

• The dose was reduced over the following week to 

4.5 litres which equates to 5ppm of mill influent.

• From 20 October Ecozest was added to the 3rd pond 

instead of the 1st pond on the request of the mill manager. 



Oil Mill Effluent Pond Observations: day 3-8



Oil Mill Effluent Pond Photographs
Pond 2 Pond 3

26 September
Pre-Ecozest
treatment

02 October
7 days after 
first Ecozest
treatment



Oil Mill Effluent Pond Photographs
Pond 4 Pond 5

26 September
Pre-Ecozest
treatment

02 October
7 days after 
first Ecozest
treatment



Oil Mill Effluent Pond BOD Results

Samples taken from mill and tested in a lab located in Petaling Jaya unless otherwise stated. 

** BOD3 at 30oc. Sample were taken by Suburmas and tested at Bintulu. 

BOD reading is in mg/l. 



Oil Mill Effluent Pond Trial Comments
• Ecozest has significantly and effectively improved the conditions of these ponds: physically, as represented in photos, and chemically ,as demonstrated through the significant reduction in BOD levels. 

• The test results and photograph clearly illustrates the effectiveness of Ecozest at a very low dosage.

• The condition of ponds will be further improved if Ecozest is continuously dosed to the pond at the proposed dosage. The maintenance dosage will allow the plant to meet discharge standards. 

CONCLUSION 

We have demonstrated: 

• Ecozest works when applied in small dosages. 

• Ecozest works fast therefore the return on investment is immediate. 

• Ecozest treatment is simple and capital investment is not required 

• The cost/benefit ratio is very favourable, therefore Ecozest can turn the environmental liability into profit. 

• The physical changes Ecozest delivers are so dramatic that it can be seen and recorded in photographs. 

• The chemical changes that Ecozest delivers are above 30% therefore expensive scientific testing equipment (or complicated scientific, statistical test designs) are not required. 

• Ecozest is a safe material to use. There is no personal or environmental liability constrains. 

• Compared to other biological alternatives such as enzymes, bacterial preparations, or engineered solutions, Ecozest delivers more benefits, quickly, without risks, disruptions to the process and at much lower cost. 

• When the total wastewater treatment and management costs are taken into consideration Ecozest treatment delivers significant cost savings. 



Ecozest Demonstration at Serian Palm Oil Mill

• The mill operates anaerobic, facultative pond systems.  Final effluent passes through aerobic 

treatment followed by SBR (CAR) mechanical plants.

• The effluent routinely underwent physical, chemical and biological analysis.

• Ecozest application rates: 

Anaerobic pond influent: 5 litres

Facultative pond influent: 3 litres

Reactor influent: 2 litres



Pre Treatment Assessment
Notes:

• Very high COD/BOD ratio.  Indicates volume of hard to digest organics 

is high.

• Very high BOD/TN and COD/TN ratios.  This suggests that there is a 

good oportunity to reduce BOD through denitrification.  This may 

also indicate that the anoxic system is failing.

• The latest BOD result is 70mg/l.  The client requested an ambitious 

target of 20mg/l within 30 days.

• The retention time is over 100 days making achievement of the 

20mg/l target within 30 days very difficult.

• Further, the 20mg/L BOD is low and the sampling error itself will be 

large and therefore the figures will fluctuate. 

• We agreed to reduce BOD by 30-50% but try to reach 20mg/l within 

this limited time period.



Wastewater Quality Results

• In the 1st Ecozest treatment cycle Ecozest quickly pulled 

down the discharge BOD from an average of 60 to below 

40.

• Shortly after the treatment was stopped the BOD 

started to creep up again. 

• The flow on effect from application into the anaerobic 

and facultative ponds (retention period 100 days) kept 

the level lower than the pre application levels. 

• In the 2nd Ecozest application period the BOD fell to as 

low as 17.8. As soon as the application was stopped the 

level started to creep up again. 

• The flow on effect from the aerobic and anaerobic 

ponds is expected to maintain the levels lower than the 

second treatment period. June BOD level reached 25.5 

mg/l and in July figure is up to 28.2mg/l. 

• 1st Ecozest treatment cycle: 14/01/2004 – 12/02/2004
• 2nd Ecozest treatment cycle: 08/04/2004 – 06/05/2004

Ecozest will deliver a significant reduction in BOD levels. With 

process management adjustments to the mechanical plant the BOD 

level can be expected to fluctuate around 20mg/l ( allowing for 

experimental and sampling error).



COMPLEX REACTOR DISSOLVED OXYGEN TEST READING (NO AERATION)

From the Ammonia N/Total Nitrogen ratio we conclude that the mechanical plant process can be improved significantly. Ecozest has enhanced the ammonification 

process in the anaerobic and facultative ponds. The nitrification and denitrification process appears to be limiting further reduction of BOD. 

In the two aerobic tanks we recommend that the pH is maintained at 7.5. It should not fall below 7.0. The DO should be maintained at around 3mg/l. 

At the SBR or (CAR) the aerators off cycle should be for a minimum of 1.5hrs. The DO needs to be reduced to below 0.1 mg/l before the next aeration cycle is 

reactivated. 

When the BOD levels are high the there is sufficient carbonaceous material to achieve complete denitrification. Availability of carbonaceous material is not a 

limiting factor in the nitrification process. 

Denitrification contributes significantly to the reduction of BOD this is because 2.86 mg of carbonaceous oxygen demand is processed when 1 mg of Nitrate 

nitrogen is denitrified. 

Therefore to achieve low levels (20mg/l) of BOD the denitrification process must function effectively. 

Nitrification and Denitrification. 



Serian Mill Ecozest Demonstration Conclusion

Ecozest treatment of the: 

1. Anaerobic Pond influent 5 litres 

2. Facultative pond influent 3litres 

3. Reactor influent 2 litres 

• Reduced the BOD level from over 60 mg/l to around 20mg/l. The ammonification process is also enhanced. 

• Using Ecozest alongside the recommended pH management at the aerobic reactors and the DO management at the CAR will assist 

the Serian Mill to manage the effluent BOD quality to the required standard. 

• For a 3 month settling period the above rate of application needs to be maintained. Depending on the results the rates can then be 

reduced gradually to 3, 2 ,1 litres per day. 



Appendix I
Bioremediation Summary

Organisation Experimental 
Design

Test 
Laboratory

Scientist Results Comments

APS Chemicals
Ian Lawrence
John Mission

Laboratory 
comparative test

Biodet Laboratory Angela 
Boothroyd

In this Oil Bioremediation laboratory test Ecozest
activated bacteria reached higher peak activity 
(equivalent to 3500million bacteria units

compared to only 1400 million bacteria units 

achieved by the standard). Ecozest treated 
bacteria reached peak activity on 2nd day but it 
took 5 days to reach threshold level with the 
bacteria alone. Ecozest therefore speeds up 
bioremediation activity as well as increases the 
rate at which the bioremediation of oil occurs.

WaterCare Services 
Limited
Philip Wayne
Tony Persons

Field test of 
biomeridiation of oil 
contaminated soil

Indigo Ltd. Nathan 
Balasingham

This is a field demonstration of the effectiveness of 
Ecozest in activating naturally occurring oil 
remediation bacteria.
Seeds were germinated in 
1. Commercial potting mix (right), 
2. Ecozest only treated oil contaminated soil 

(centre). 
3. Untreated oil contaminated soil (left). 
The photo shows that after 14 weeks of weekly 
treatment the seedlings tolerate the contaminated 
soil but the untreated contaminated soil does not 
support growth of the seedling.


