Comparison between sewage TREATMENT systems

	System CHARACTERS
	Earth Tech Activated Sludge System
	EVC Combination System
	City of Iqaluit comments and questions

	1. Price and Summary
	9.2 million

Significant additional capital expenditures.
Earth Tech proposes a well-know biological system designed for outdoor operation in southern climes which would treat sewage to only a primary treatment level.

Nevertheless, this system is considered a prototype as such a system has never been build under such extreme cold conditions which requires bringing the operation into heated explosion proof buildings.

System runs 365 days per year.

No unit standby capacity.

This is a 100% discharge system into the ocean.

High risk, prototype with unclear reliability, low treatment standard and high cost.
	 6.7 million

No additional capital expenditures.
The EVC combination system is specifically designed for the cold of Canada. It provides a better than tertiary level of treatment. in 1993 the Ontario Ministry of the Environment rated it five times better than a tertiary system, and the cleanest system in Canada.

The EVC system is backed by 25+ years of performance data in cold to extreme cold climates, including those in the North.

System runs 3100 hours per year.

100% unit standby capacity.

This is a zero discharge system.

Low risk, high reliability, extremely high treatment standard and low cost.
	What is the breakdown of the 6.7 million capital expenditure.  

We do not currently have a lagoon with adequate capacity.  If we were to go with the EVC system a new lagoon, possibly two to allow for clean outs, would be required.  The location of these lagoons would have to be out of town and would require extensive piping and pump systems to move the sewage to the new lagoons.

We have also briefly discussed the EVC system which was installed at the EKATI mine.  Apparently the system ran for only a day or two before the piping to the snow nozzles broke.  We have photos if you would like to see them.  This does not instil confidence in EVCs understanding of the challenges of the Arctic.



	2. Design criteria
	The Earth Tech proposal states a number of restrictions on the design criteria such as explosion proof buildings and electrical wiring, operating temperature above the ambient temperature. These have significant risk and cost implications.
	EVC system has absolutely no restrictions on the design criteria.
	The EVC system would be subject to Canadian Building Code restrictions which may be less stringent than those required for the Earth Tech system, but would be required none the less.

	3. Time from receipt of order to start-up
	More than 12-24 months.
	4-6 months.
	The public consultation, and approvals process for a new lagoon would easily take over a year.  Construction of a lagoon and associated piping would likely require two construction seasons.  Therefore and EVC system would require at least 3 years before it would be operational and not 4-6 months.

	4. Operating Temperature
	This well-known outside treatment technology is designed for the southern Ontario region. It requires at least 5(C for the system to function and requires continuous flows of sewage all year-round.


	The EVC combination system is specifically designed for extreme cold climates such as those in Canada and the North. The level of treatment by the EVC system is actually enhanced by low temperatures.

This combination system uses a combination of normal biological processes during the summer (in the lagoon) when it is warm and psychromechanical processes in the winter.


	As discussed earlier, the level of treatment from a lagoon would be adequate for the City without the snow making addition.  The components of the sewage which are addressed by the EVC system are not currently a concern for the NWB or the City.

	5. Standby Capacity
	Earth Tech system has no unit standby capacity at all. It is highly susceptible to machinery failures which would result in direct discharges of raw sewage into the ocean. Failure of these types of systems are commonplace.
This complicated by the fact that the system is dependent on continuous flows of sewage all year-round.

This system is not easily expandable. 
	The EVC system has 100% unit standby capacity.

As the system has significant storage capacity in the lagoon there would be no impact due to total failure of the primary and standby systems. However, total failure of the primary and standby systems has never occurred with any EVC system.

The system is a batch process, not dependent on continuous flows of sewage and is easily expandable.
	The Earth Tech system, like any other mechanical system, is subject to mechanical failure.  If the EVC system was implemented with the associated piping and pumping systems, it would also be susceptible to mechanical failure.

With respect to expandability the Earth Tech system has been designed to be expanded when needed to meet the requirements of a population of approximately 12,000 residents.
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	6. Discharge
	Earth Tech proposes a 100% discharge system. The extremely low quality of treatment means it is unsuitable for direct discharge to receiving waters (ocean).
	EVC is a zero discharge system with very minor amount of indirect underground flows leaving the site. The extremely high quality of treatment means it also highly suitable for direct discharge to receiving waters.
	The description of the Earth Tech systems discharge being of extremely low quality while arbitrary and inflammatory.  The system has been designed to meet the requirements of the NWB.  

EVC is not a zero discharge system.   The sewage is converted to snow and subject to being blown anywhere, including into our drinking water supply, lakes, rivers, streams, playgrounds, and school grounds.  During melting some of the discharge does percolate into the subsurface however the long term effects have never been adequately studied.  There is the potential for a nutrient plume to develop and migrate to sensitive areas.

	6.1 CO2, H2S, NH3, CH4
	System is dependent on biodegradation, so high amounts of CO2, H2S, NH3, CH4 (primary levels) released directly to the atmosphere or receiving waters (ocean).
	Water treatment is not dependent on biodegradation. CO2, H2S, NH3, CH4 below detectable levels (many times less than would be generated by normal natural biological processes).
	The EVC system is dependant on biodegradation that is how a lagoon operates.  The snow making does not reduce the BOD, or TSS, that occurs in the lagoon.  The data from Westport clearly demonstrates this.

	6.2 Discharge Concentrations
	Primary Sewage treatment, proposed objectives:

· Biochemical Oxygen Demand (BODs) 20-45 mg/L
· Total Suspended Solids (TSSs) 20-45 mg/L
· Ammonia 10 mg/L. Note Environment Canada has recently proposed moving the Ammonia limit to 1.0 mg/L.
These concentrations are objectives only and not  backed by any performance data under cold conditions.
	Ontario Ministry of the Environment stated the system is five times better than even Tertiary Sewage Treatment. Standard concentrations:

· BOD non-detectable
· TSS non-detectable
· Ammonia 0.01-0.02 mg/L
These concentrations are backed by 25 years of performance data in cold conditions (independently verified).
	From what we have seen the effects of dilution from natural snow have not been considered in the evaluation of the BOD and TSS from the EVC system. 

Regarding ammonia, the City is exempt from this criteria as we do not generate the sewage volumes which would trigger this requirement.

	7. Operation
	Operation of an activated sludge system can be complicated, especially if ooperating blind because of the plates over the aeration tanks (as is required in the Iqaluit system due to cold temperatures).

In practice  most operators rely on as much on what they see under the microscope, the color and appearance of the liquid in the aeration tank, along with its odor as what the instruments are saying. In this design, the operator will not have the advantage of being able to see and smell the aeration section (presumably because of bacterial aerosols and potentially explosive gas production).
	Fully automated, controlled by an on-site computer system including lift station. The system can be run remotely over the internet from anywhere in the world.
	A lagoon system is far easier to operate than a mechanical plant, however there are large  challenges in establishing a lagoon in Iqaluit. 

	7.1 Operating time
	24 hours per day over 365 days per year
	About 3100 hours per year.
	The lagoon and pumping system to move the sewage to the lagoon would be operating 24 hours per day.

	7.2. Chemical flocking
	Required.
	Not required
	

	7.3 UV disinfection
	Required since the outfall pipe discharges above the high water level. This element was not costed, but there is a risk of contaminating humans and wildlife.
	Not required as the system is zero direct discharge.
	

	7.4 Odours
	Odours generated at all stages of the process.
	No odours as it is a closed system.
	Lagoons and pumping stations generate odors.
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	7.5 Honey wagons
	The system is dependent on continuous flows of sewage all year-round transported by honey wagons and directly dumped into the system. Any issues with the primary system (no standby capacity) results in honey wagons dumping raw sewage into the ocean. 
	The primary means of sewage storage and initial treatment is the lagoon. Honey wagons are used to dump sewage into the lagoon rather than the system itself. Any issues with the primary and standby systems can easily be compensated by the very large capacity of the lagoon.
	If the plant should not be able to accept sewage from trucks for some reason the existing lagoon would be used to hold the sewage until it could be pumped into the plant.

	7.6 Monitoring
	Full time operator required on site.
	24 hours per day remotely form anywhere in the world.
	A full time operator is not required on-site.  The plant can be run remotely, but will be staffed during the day.

	8. Operating Costs
	$500,000+ annually excluding labour and heating costs.
	$350,000 annually (includes all operating costs such as power, normal building heating and labour).
	Our operations estimate is $500,000 annually including labor and heating costs.  Does the cost estimate for the EVC system include the operations of the pumping stations to move the sewage to the new lagoon?

	8.1 Labour Costs
	1.5 person per year.


	Negligible labour costs. In Westport, for example, during 2004 operators spent about ½ day on site.
	agreed

	8.2 Power costs
	Electricity to run the system is the single largest cost at $500,000+ annually. This excludes heating of the building.
	$300,000 annually.
	The electricity cost would be far less than $500,000 for the Earth Tech system.

	8.3 Heating Costs
	No costs estimated in the Earth Tech proposal.  Heating is likely to be quite significant since an activated sludge system needs to be kept warmed (minimum 5(C) which is why this normally outdoors system needs to be built in heated buildings.
	No heating costs other than normal building heat.
	The heating costs are included in the Earth Tech Final Conceptual Design Report which was provided.

	8.4 Filters
	Expensive and specialized Norwegian built filters which may plug in extreme cold (not tested under such extreme cold conditions). 
	Not required. 
	The filters are located inside the building where the temperature is controlled.

	8.5 Sludge removal
	Sludge removal is required frequently.
	No removal required as no significant sludge build-up in lagoon.
	Lagoons typically generate sludge.  It may be less than a mechanical plant, however it is generated and periodically needs to be dealt with. 

	9. Use of pre-existing facilities
	Significant additional capital expenditures.

The Earth Tech system requires explosion proof buildings and corresponding specialized electrical standards.

Normally an activated sludge system operates outdoors  with venting of potentially explosive bacterial aerosols and gas production directly to the atmosphere. As the Earth Tech proposal requires the system to be moved indoors to ensure adequate heating of the system, an explosion proof building is required to compensate for potentially explosive gases. Nevertheless, Earth Tech has allowed for Class 1 electrical systems, but has not costed an explosion proof building (which could be as high as 30-40 times the cost of a normal building).
	No additional capital expenditures.

Completely sealed system, requires no explosion proof buildings or electrical systems.
	EVC system needs a new lagoon, or two, piping and pumping systems.
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