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City of Iqaluit - Department of Engineering


City of Iqaluit - Department of Engineering

Date:
April 11, 2005
To:
mayor and council
Cc:
ian fremantle, mark hall, john keyuk
From:
Brad Sokach

RE:
Northern Watertek Corporation sewage treatment system
In early February 2005 Ian Fremantle, Geoff Baker and Brad Sokach traveled to Ottawa to meet with Mr. John Keyuk of Insight Management Group (IMG) and some of his associates.  The purpose of this trip was to discuss possible Capital Funding under various federal funding programs and to visit and evaluate a wastewater treatment system currently being used in Westport, Ontario using a system known as Snowfluent.  

The purpose of this memo is to discuss the waste water treatment system.

Subsequent to the City trip to Ottawa a letter was received from IMG comparing the City’s proposed activated sludge plant to the Northern Watertek Corporation Snowfluent system.  A copy of this letter, with a column added by the Engineering Department responding to several of the comments provided in their comparison table is attached to this memo.

On April 5, 2005 a letter was received from Northern Watertek Corporation responding to the City’s comments.  This letter is also attached to this memo however a formal response has not been prepared by administration.

System Description

The waste water treatment plant (WWTP) been designed by Northern Watertek Corporation (NWC) and is a two step treatment system.  First the sewage is pumped to a lagoon system with a capacity of approximately 75,000 cubic meters.  After treatment in the lagoon the effluent from the lagoon is subsequently pumped through spray nozzles in the winter to make snow which is then deposited in an open field.  During the summer months the snow melts and the leachate is discharged primarily to ground water with some leaving the site overland.  No discharge of effluent from the lagoon occurs in the summer.

The documentation provided by NWC indicates that approximately 300 cubic meters of sewage is discharged daily to the lagoon which provides for a holding time in the lagoon of approximately 250 days.  Chemical characteristics of the raw sewage entering the lagoon are similar to Iqaluit.  

Westport has a winter population of approximately 700 people which swells to approximately 5,000 in the summer.  The characteristics of the effluent from the lagoon, prior to land application with the snow making equipment, generally has a concentration of Biochemical Oxygen Demand (BOD) and Total Suspended Solids (TSS) below 45 mg/L which would meet our Water License requirements with the Nunavut Water Board (NWB).

The land application of effluent from the lagoon with the snow making equipment is primarily used to reduce ammonia levels in the effluent.  The land application of the effluent also reduces the addition of other nutrients to the adjacent lake.

Cost

The cost provided by NWC for the installation of one of their systems is $6,635,000 plus taxes.  Despite a request from the City for a breakdown on what this covers we have yet to receive one.  It is clear however, that the cost does not include the construction of a new lagoon or the associated infrastructure (piping, lift stations, etc.).  These additional costs would likely double the capital cost quoted.

The Operation and Maintenance cost of the NWC system is estimated to be $350,000 per year.  This does not include the increased costs for lift stations or a reserve fund for component replacement and upgrades.

Discussion

NWC System

The NWC system appears to be successful in Westport.  The system was installed as the discharge from the lagoon was introducing a significant nutrient loading to the lake which Westport is adjacent to and resulting in high levels of plant growth, oxygen reduction, and subsequent fish kills.  The snow making equipment was added to the lagoon to eliminate the direct discharge of nutrients to the lake through the application of the effluent to land and air.  The NWC system did not in any way we are aware improve the treatment of the sewage by the lagoon.  It only provided additional treatment of the lagoon through air and land application.  

If the City had an adequately sized sewage lagoon we may be looking at some technologies to address ammonia in the lagoon effluent and the snowmaking equipment may be one of the approaches evaluated.  However, this is not currently the case as we do not have an adequately sized lagoon.  The City’s lagoon has a capacity to retain sewage for approximately ten days as opposed to the 250 days holding in the Westport lagoon and thus we do not have adequate treatment to remove TSS and BOD in our lagoon, let alone consider additional ammonia treatment.

Central to the NWC system is an adequately sized and functional sewage lagoon.  While the NWC system is a two step treatment system the majority of wastewater treatment for the reduction of TSS and BOD occurs in the lagoon.  If the City was to entertain proceeding with the NWC system then central to this project would be the siting, design and construction of a new lagoon.  If the City had currently had an adequate lagoon, or it was cost effective to construct a larger lagoon for the City, then we would likely not be embarking on the construction of a mechanical plant.

The operation of a NWC system is unquestionably easier than a mechanical plant.  Sewage lagoons are very simple to operate and maintain and the snowmaking equipment is highly automated.  However the argument for use of snowmaking equipment after treatment by the lagoon has not been adequately made in administrations opinion.  Again, if the City had an adequately sized lagoon then the need for a mechanical plant would not be required.

Funding

Representatives of IMG visited Iqaluit in March of 2005 to observe the City’s infrastructure, evaluate our needs, and assess how they may be integrated with federal infrastructure funds which are available.  The City understands, after discussions with IMG, that INAC in Ottawa is looking for several demonstration sites for the NWC system.  Iqaluit has been identified as a potential pilot site due to our harsh terrain and weather.  Therefore, if the City was to decide to use the NWC system, federal funding may be available to cover the capital costs of the system.  However, it is unclear as to whether funds would also be available to cover the cost for construction of a new lagoon and the associated piping and lift station(s).  In addition, a contract would likely need to be established with IMG in order to secure federal funding.

Conclusion

While the NWC system may be suitable to address some wastewater effluent discharge challenges the City of Iqaluit does not currently have the basic infrastructure needed, to accommodate the snowmaking equipment, in the way of a sewage lagoon.  

The incremental treatment provided by the snowmaking equipment would only be required in the City to address ammonia.  If this was the only requirement of the City then a review of available technologies, including the NWC system should be undertaken.  However, as ammonia is not the only, or even the most pressing, issue regarding Iqaluit’s sewage treatment needs, an evaluation of this and other technologies to address ammonia is not warranted in administrations opinion.

IMG has indicated that funding may be available for the implementation of the NWC system in Iqaluit.  This has not been confirmed in writing, nor is administration aware of the conditions which may be attached to this potential funding.  The availability of funding for construction of a new lagoon is even more vague, in the City’s opinion, as there has been little substantive discussion on this matter.

Finally, the acceptance of the community, the location, and the feasibility of a new lagoon are all issues which would need to be resolved prior to continuing with consideration of a NWC system.

Recommendation

As the design of the activated sludge wastewater treatment plant is complete and has undergone several peer reviews, funding for the first Phase has been secured through the Capital Plan, and funding for the second Phase likely be provided either through infrastructure funding or under the Capital Plan, and as the feasibility of the NWC system in Iqaluit has not been adequately confirmed (as discussed above), administration recommends that the City continue with the activated sludge wastewater treatment plant.

Secondly, administration recommends discussions continue with IMG regarding potential funding which may be available for other Capital Project needs in the City.

Regards,

	Brad L. Sokach, P.Eng.

Director of Engineering

City of Iqaluit
	Ian Fremantle

Chief Administrative Officer

City of Iqaluit
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