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Figure 10-11 The Martin Ash Discharger 

 
Boiler Furnace 

For each train, the boiler furnace/combustion chamber will be located above the stoker grate 
and will be constructed of gas-tight, continuously welded waterwalls down to the grate surface. 
In the combustion chamber, unburned gases will be directed into a high temperature 
combustion zone. This permits the maximum burnout of non-aqueous condensable matter and 
eliminates odours. The combustion chamber exit temperature will be sufficiently high to destroy 
odorous vapours. At the furnace throat, overfire air nozzles will provide additional oxygen to 
combust unburned gases such as carbon monoxide and hydrocarbons.  

Following combustion in the furnace, the products of combustion (flue gases) will pass through 
screen tubes at the outlet of the furnace and flow downward through a platen style superheater 
section and its membrane water wall enclosure, thereby lowering gas temperature. At the 
bottom of this pass, the flue gas will be turned upward and flow through the boiler convection 
section (Figure 10-12).  As the flue gas leaves the convection surface, it enters and flows across 
the boiler superheater tube surface wherein the boiler steam will be superheated. This transfer 
of heat continues to lower flue gas temperature. Finally the flue gas passes across the boiler 
economizer tube surfaces to lower its temperature to the design temperature for entry to the 
APC system. 
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Figure 10-12 Cross-Section of Conceptual EFW Process Equipment 

 



           Environmental Assessment (EA)
Study Document

July 31, 2009

Section 10:  Identification and Description of the Undertaking 
 

P.N. 1009497 
Jacques Whitford © 2009 

10-27 

 

The furnace will be designed and operated to minimize the concentration of combustion-related 
pollutants such as CO and hydrocarbons. The boiler design will incorporate state-of-the-art 
features including combustion air distribution and control, location and sizing of heating surfaces 
and appropriate cleaning methods during operations. 

Automatic systems will control efficient refuse combustion, steam and electricity generation, and 
residue processing, despite possible wide variations in refuse composition. Plant personnel will 
monitor the equipment and take action necessary to maintain efficient operation. One of the 
important parameters monitored is the furnace temperatures. The temperatures are 
continuously monitored by three thermocouples in the furnace roof and one each on both sides 
of the furnace located just above the auxiliary burners. All furnace temperature data is printed 
out daily with data loggers and included as part of the daily record prepared for each day. The 
data is also backed up in the control room computer. Performance will be monitored and 
controlled from the air-conditioned, main control room.  

10.6.1.3 Air Pollution Control 

The following section discusses the air pollution control systems that are present at the back-
end of the Facility (Figure 10-13).  For a full detailed discussion of the complete APC system 
refer to Section 10.5.2. 

Figure 10-13 Conceptual Schematic Diagram of Back-End APC Equipment 

 

After the waste combustion gases pass through the economizer, they enter the APC. Flue gas 
leaving the economizer of each unit will be treated by an air pollution control system that will 
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include the following series of equipment and processes to treat the flue gas in the following 
order:  

• Activated carbon injection system. Mercury, dioxin, and furan control will be 
accomplished using a system that injects activated carbon into the flue gas after the 
economizer.  

• Acid gas scrubber. The scrubber will remove a large percentage of the acid gases, 
such as SO2 and HCl. The acid gas scrubber will either be a semi-dry design or a 
circulating dry design.   

a. In the semi-dry scrubber design, flue gas flows through the cylindrical vertical 
chamber of the scrubber where it will be intimately mixed with a mixture of lime 
and water droplets. The water droplets will be evaporated creating a mechanism 
to neutralize the acid gases and to form a dry entrained particulate. 

b. In the circulating dry scrubber design economizer flue gas is reacted with 
hydrated lime. Water is injected to maintain optimal humidity for the removal of 
acid gases. In order to maintain a fluidized bed within the scrubber vessel, ash 
and lime is recirculated and re-injected into the scrubber.  

Acid gas removal performance will be controlled by adjusting the quantity of lime 
injected. Scrubber outlet temperature will be controlled by adjusting the quantity of 
dilution/spray water added to the scrubber.  

• Fabric filter baghouse. Solid phase particulate, fly ash particulate, carbon, scrubber 
reaction products and un-reacted lime will be collected and removed from the flue gas by 
the baghouse. The filter cake which accumulates on the fabric filters also provides a 
substrate of un-reacted lime carried over from the scrubber, allowing additional reaction 
with acid gases and further reduction of acid gas emissions. 

After leaving the air pollution control system, the flue gas will pass through an induced draft fan 
and discharge to the atmosphere through the stack. 

One steel shell stack with a common insulated steel-flue will be furnished and installed for the 
initial Phase. The stack will include the breaching to accommodate the addition of the flue 
associated with the Phase 1 expansion throughput capacity. The stack will disperse flue gases 
from the furnace/boilers that burn the solid waste. A second stack will be constructed to support 
the Phase 2 expansion up to the maximum design capacity. 

The stack will be designed for an exit gas velocity of approximately 18 metres per second with 
initial boilers operating at maximum continuous rating. The stack height will be 87.5 meters and 
measures to reduce or control noise to appropriate levels will be considered in its design. 

The stack will be designed for all conditions, loads and effects to which it may be subjected, 
including basic design, corrosion, wind loading, thermal load, earthquake loading, dead loading, 
reaction forces and vibration effects from vortices produced. Walls of the flues will be insulated 
to minimize acid condensation. All stack materials will conform to American Society for Testing 
Materials (ASTM) specifications and have demonstrated compatibility with and suitability for 
design requirements. 
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Access will be provided from ground level to the upper level maintenance platforms located on 
the stack or the breeching. All ladders, walkways and platforms will be designed and installed in 
accordance with Ontario Provincial Standard Specification (OPSS) standards. The entire length 
of any ladder will be enclosed in a safety cage or provided with a safety climbing belt device. 
Test ports will be located in the flue gas duct between the baghouse and the stack. Ample 
working space will be provided on all testing platforms. Obstruction marking and strobe lighting 
will be provided in accordance with Transport Canada regulations. 

Throughout the Facility, Continuous Emissions Monitors (CEMs) will be installed to monitor the 
internal operations of the Facility components to ensure the emissions leaving the Facility are at 
appropriate levels.  At this point, it is anticipated that the network of CEMs will monitor and 
record: 

• The baghouse outlet for opacity, moisture, CO, O2, NOx, SO2, HCL and hydrogen 
fluoride (HF).  Opacity measurements would be used as the filter bag leak detection 
system. 

• The economizer outlet for O2, SO2 and CO. 

• Flue gas temperatures at the inlet of the boiler convection section and at the baghouse 
inlet. 

• The temperature and pressure of the feedwater and steam for each boiler. 

• The mass flow rate of steam at each boiler. 

A long-term continuous sampling device will also be installed to monitor dioxin/furan emissions 
over a fixed period of time, commonly two weeks or one month. 

10.6.2 Conceptual Air Pollution Control (APC) 
Air pollution control occurs throughout various stages of the combustion process as well as at 
the back-end of the Facility where additional APC equipment and processes are employed.  
These controls are described at a high level in Section 10.5.1 to show how they appear in the 
overall process flow.  The following is a detailed description of each part of the APC system. 

The air pollution control system will consist of a NOx control system, an activated carbon 
injection system (mercury, dioxin and furan control), an acid gas scrubber (acid gas control), 
and a high efficiency fabric filter baghouse (particulate control). One air pollution control system 
will be installed for each combustion train in the Facility. There will not be any type of dump 
stack that would enable release of untreated flue gas into the atmosphere. Insulation and 
lagging will be provided to prevent undue condensation, buildup of fly ash and spent salts of 
reaction, and corrosion.  

NOx Control System 

Two systems will work in conjunction to control NOx emissions: Covanta’s VLNTM system and 
an aqueous ammonia SNCR system. 

The Covanta VLN™ process utilizes a unique combustion air system design, combined with an 
advanced combustion monitoring and control system, to achieve substantial reduction in NOx 
formation (Figure 10-14).  NOx levels achieved by the VLN™ process without any supplemental 
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NOx control system, such as SNCR, will almost meet the current MOE Ontario A-7 Guideline 
requirement. When combined with a SNCR system, the Covanta VLN™ process will achieve 
NOx emissions more than 40% below this requirement. 

Figure 10-14 Conceptual Schematic Diagram of Covanta VLNTM Process 

 

The VLN™ process employs a unique combustion air system design, which in addition to the 
conventional primary and secondary air systems, also features an internal recirculation gas 
(IRG) injection system located in the upper furnace. IRG is an internal stream drawn from the 
rear of the combustor, above the burnout zone of the grate. This gas contains an oxygen 
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concentration near that of air, since very little combustion occurs in the burnout zone. A single 
fan supplies the primary and secondary air streams, while a second hot gas fan is used for the 
internal IRG stream. This fan also has the capability of taking in fresh air, if the quantity of 
internal circulation gas from the combustion zone is insufficient for the gas flow requirements, or 
the gas temperature exceeds approximately 204°C. 

Similar to a conventional EFW process, the quantity of primary air in the Covanta VLN™ 
process is adjusted to minimize excess air during the combustion of the waste on the grate; 
however, secondary air flow in the VLN™ process is significantly less than that of a 
conventional EFW facility.  

The distribution of flows between the primary air, secondary air and IRG gas streams is 
controlled to yield the optimal combustion gas composition and temperature profile to minimize 
NOx and control combustion. The control methodology takes into account the heating value of 
the waste and the fouling condition of the furnace. The flow of IRG is set to achieve complete 
coverage of the furnace cross-section to ensure good mixing with the combustion gases. IRG 
completes the combustion process, and yields uniform flue gas temperature and velocity 
profiles, which improves the performance and reliability of downstream boiler equipment. The 
IRG nozzles are located on the side waterwalls of the upper furnace; their positioning in the 
furnace is critical to the VLN™ process performance.  

In addition to Covanta’s VLNTM system, an aqueous ammonia SNCR system will be provided for 
additional NOx control.  Ammonia will be injected directly into the first pass of the boiler resulting 
in the conversion of NOx to nitrogen and water vapor.  The system will be designed to utilize 
aqueous ammonia with a concentration less than 19%. Injection nozzles for the SNCR system 
will be provided on one level with provisions for a second level of injection.  Automatic control of 
reagent injection rate will be provided with feedback from Facility NOx CEMS instrumentation.  

Combining SNCR with the VLN™ process and integrating the SNCR controls with the VLN™ 
combustion controls yields the following synergistic effects which enhance the performance of 
the SNCR system: 

• Minimization of the number of SNCR nozzles; 

• Reduction in the amount of carrier fluid needed with the ammonia; 

• Maximization of the NOx reduction; and, 

• Minimization of the ammonia slip and consequential reduction in the amount of un-
reacted ammonia that exits in the boiler. 

Activated Carbon Injection System (Mercury, Dioxin and Furan Control) 

A mercury, dioxin and furan control system that uses activated carbon injected into the flue gas 
after the economizer will be provided to control mercury, dioxin and furan emissions.  The 
carbon particles act to adsorb pollutants on their surface and then the carbon particles 
themselves are captured in the bag-house. One activated carbon injection system will be 
provided for each train at the Facility. 

The activated carbon system will consist of one storage silo having a pneumatic truck unloading 
station. The silo will have a minimum of four days storage. Silos will be equipped with vibrators 
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and other provisions designed to prevent the activated carbon from plugging under its own 
weight, thereby restricting flow (bridging) or forming a central core channel with material stuck to 
the silo walls (rat-holing). 

Activated carbon feed systems will be supplied for each generator line, capable of modulating 
the flow of activated carbon by means of weigh feeders in accordance with prescribed inputs 
and activated carbon feed measurement requirements. Injection of the dry activated carbon will 
achieve effective dispersion. Injection will be into the ductwork located between the economizer 
and the acid gas scrubber.  

The system will be able to meet the maximum anticipated carbon usage required to meet 
mercury and dioxin emission standards under minimum and maximum throughput. 

Acid Gas Scrubber 

Each combustion train will be equipped with a dedicated acid gas scrubber designed to reduce 
acid gas emissions.  The acid gas scrubber will either be a semi-dry design or a circulating dry 
design.  For the semi-dry scrubber design, flue gas flows through the cylindrical vertical 
chamber of the scrubber where it will be intimately mixed with a mixture of lime and water 
droplets. The water droplets will be evaporated creating a mechanism to neutralize the acid 
gases and to form a dry entrained particulate. The circulating dry scrubber reacts the 
economizer flue gas with hydrated lime. Water is injected to maintain optimal humidity for the 
removal of acid gases. In order to maintain a fluidized bed within the scrubber vessel, ash and 
lime is recirculated and re-injected into the scrubber. 

The treated and cooled flue gas then flows to the high efficiency baghouse where the fly ash 
particulate, scrubber reaction products and unreacted lime will be collected and removed from 
the flue gas.  The filter cake which accumulates on the fabric filters also provides a substrate of 
unreacted lime carried over from the scrubber, allowing additional reaction with acid gases and 
further reduction of acid gas emissions.  

Lime for the APC system will be delivered to the Facility in self-unloading trucks and stored in a 
storage silo. The lime will either be slaked and fed as slurry to atomizers that inject a fine mist of 
droplets into the flue gas or injected dry. The hot flue gases react with the water droplets and 
lime and at the same time dry the reaction products. Acid gas removal performance will be 
controlled by adjusting the quantity of lime injected.  Scrubber outlet temperature will be 
controlled by adjusting the quantity of dilution/spray water added to the scrubber. The dry 
reaction products will be collected with the fly ash in the fabric filter baghouse. 

The spray-dry acid gas scrubbers will use either hydrated lime, pebble lime or a lime/water 
mixture injected into a reaction chamber to neutralize the acid gases depending on the design 
selected. Injection of lime slurry into the spray-dry acid gas scrubber will be by atomizing dual 
fluid nozzles or rotary atomizers.  Atomization and spraying of water will result in complete 
evaporation of the water without wetting of walls and causing deposit formations. Minimum flue 
gas residence time in spray-dry acid gas scrubbers will be ten seconds. 

The acid gas scrubbers will be insulated and have hopper accessories equal to those required 
for the baghouses.  Special attention will be given to the design to avoid cold spots at structural 
supports and other penetrations through the insulation barrier. The spray-dry acid gas scrubber 
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vessel will be constructed of carbon steel as required by the manufacturer.  The bottom of the 
scrubber vessel will have a sloped cone hopper with angle of the cone selected to prevent 
buildup of solids on the hopper walls and also to avoid bridging over all discharge points. 
Hoppers will be provided with pneumatically operated double flap valves and knife gate isolation 
valves. 

The lime storage system will consist of one storage silo having a pneumatic truck unloading 
station. The silo will be sized for four days storage.  Silos will be equipped with vibrators and 
other provisions designed to prevent the lime from plugging under its own weight, thereby 
restricting flow (bridging) or forming a central core channel with material stuck to the silo walls 
(rat-holing). 

Fabric Filter Baghouse 

Solid phase particulate, fly ash particulate, carbon, scrubber reaction products and unreacted 
lime will be collected and removed from the flue gas by the baghouse. A baghouse will be 
provided for each combustion/steam generator/acid gas scrubber in the Facility. The baghouses 
will be designed to clean the expected acid gas scrubber outlet gases.  

The baghouse will be pulse jet type baghouse consisting of multi-compartment units with fabric 
filter bags. The bag frames will be carbon steel. Net air-to-cloth ratio for pulse jet baghouses will 
be no greater than 1.2 to 1 m/min. Fabric material will be fiberglass with the weave or felt design 
and fabric coatings, Gortex or similar material or Ryton as approved.  The selection of bag 
material and fabric coatings will be optimized for the basis for the intended service. The CEM 
opacity system will be used as the filter bag leak detection system to monitor bag condition. 

The baghouse will be insulated with design considerations to prevent corrosion, buildup of fly 
ash and spent salts, and erosion. Special attention will be given to the design to avoid cold 
spots at structural supports and other penetrations through the insulation barrier. Hopper 
accessories will include hopper heaters, vibrators, and high level alarms. Hoppers will be 
provided with knife gate isolation valves. Baghouse collection screw conveyors will have rotary 
valves to provide a seal for bag house hoppers. Hoppers will be sufficiently sized and sloped at 
an angle to prevent buildup of fly ash. Adequate poke holes and other means will be proved to 
aid clearing of a bridged hopper. 

10.6.3 Conceptual Residue Handling 
10.6.3.1 Bottom Ash Management 

For each combustion train, a complete residue conveying system will be furnished and installed.   

From the quench chamber following the stoker, a hydraulically driven ram will push the residue 
up an inclined draining/drying chute where a low amplitude electromagnetic vibrator mounted on 
the chute will vibrate the residue. This vibratory motion acts to separate excess water from the 
residue, which drains back into the quench bath (the quench bath will be designed such that it is 
capable of using wastewater from other facility operations).  The bottom ash containing enough 
moisture to prevent dusting (15 to 25% by weight) will then fall to a heavy duty vibrating pan 
conveyor with integral grizzly scalper (coarse screening device) that services all of the boilers.  
The vibratory conveyor/grizzly scalper will remove large materials from the bottom ash before it 
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is transferred by an enclosed inclined conveyor for transport to the residue storage building (the 
large materials will be collected and then transported independently via front-end loader to the 
residue storage building).   

Within the residue storage building a magnetic drum and a vibratory screen will be used to 
separate ferrous material from the bottom ash, and an eddy current separator will be used to 
remove the non-ferrous metal from the bottom ash. After separation, each material will be 
directed into dedicated storage bunkers that will store four days worth of each material.  A front 
end loader will stack and recast the materials. The front end loader will also load residue trucks 
that will take the residue to its final location. To minimize any dust escaping to the environment 
during the conveying and separating process, the residue building will have a filtered ventilation 
system. The ventilation system will also draw air from the grizzly area up the inclined conveyor 
enclosures.  The residue storage building will not be connected to any other structure to prevent 
dust from infiltrating other parts of the Facility. 

Following appropriate testing to ensure the material is not hazardous as defined and regulated 
by the Province, the bottom ash will be transported to a licensed landfill facility.  At the time of 
this submission, it is anticipated that the bottom ash will be utilized as daily cover material. 
Covanta’s Research and Development group are continually investigating new and more 
beneficial uses for this material. 

Fly ash will be collected and managed separately from bottom ash. 

10.6.3.2 Fly Ash Management 

The fly ash handling system for each combustion train will collect the fly ash from the convection 
pass, superheater, economizer and the APC system of that train. Fly ash will be collected via 
intermediate conveyors which will discharge into one of two redundant surge bins.  The fly ash 
conveyors will be water and dust proof.  Each surge bin will feed an ash conditioner that will 
combine and thoroughly mix the ash with Portland cement, pozzolan and water to fix any 
potentially harmful elements in the fly ash. The conditioned fly ash will then be discharged into 
the first of seven dedicated conditioned fly ash bunkers in the residue building. 

Each bunker will hold three days worth of conditioned fly ash. To maintain a consistent and 
manageable product, the conditioned fly ash will be turned regularly. After three days, the fly 
ash will be transferred to the adjacent three-day storage bunker. This process will be repeated 
as required for a total curing period of up to 21 days (3 days - 7 bunkers). After the fly ash has 
cured, it will be loaded into transportation vehicles by the front end loader. The conditioned fly 
ash will be kept separate from the bottom ash in the residue building by compartment walls. 

In Ontario, fly ash is designated as hazardous and therefore must be managed in accordance 
with Ontario regulatory requirements. 

10.6.3.3 Ferrous and Non Ferrous Recovery System 

A ferrous recovery system and non ferrous recovery system will be provided for the Facility to 
recover materials from the bottom ash. This system will consist of conveyors, magnets, screens 
and other equipment required for a complete, operational system.  The system will be located in 
the residue building. 
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The ferrous recovery system will be designed to remove up to 80% of the ferrous metals greater 
than 25 mm and less than 150 mm in size in all dimensions.  The system will consist of the 
following equipment: 

• Rotary drum magnet located above the feeder conveyor to recover the magnetic ferrous 
material; 

• Vibrating screen to agitate and remove loose dirt and scale; and 

• All necessary chute work and product distribution conveyors. 

The vibratory screen follows the magnet to ensure that recovered ferrous is of good quality. 

The non-ferrous metal recovery system will be designed to remove up to 60% of the non-ferrous 
metals greater than 10 mm and less than 50 mm in size in all dimensions. 

The system will consist of the following equipment: 

• Vibratory screen to separate the residue into two streams; 

• A vibratory feeder to ensure an even and uniform flow of residue onto the eddy current 
separator; 

• An eddy current separator; and all necessary chute work and associated diverter gates. 

The eddy current separator will be arranged to minimize possible damage from tramp ferrous 
metal.  Separate storages areas will be provided for ferrous and non-ferrous metals. Storage 
areas may be incorporated into ash processing buildings and processing areas. 

Materials recovered at the Facility will be sold to the marketplace as recovered recyclable 
materials through contracts to be established once the facility has been constructed. 

10.6.4 Conceptual Energy Production 
The high pressure, superheated steam generated in the boilers will be fed to a turbine-
generator, where electricity will be produced. The proposed turbine-generator system consists 
of one unit, sized to handle the steam flow of the Facility. Uncontrolled steam turbine extractions 
will supply air heaters, the low pressure feedwater heaters and a deaerator as well as the future 
district heating system.  

Exhaust steam from the turbine will enter an air cooled condenser which will be designed to 
accept the full turbine exhaust flow at the maximum continuous rating steam flow.  An 
independent closed cooling water loop with air-cooled heat exchangers will be provided for 
auxiliary cooling.  The steam generating equipment will be designed to be operated 
independently of the turbine-generator by bypassing the turbine and routing the superheater 
outlet steam directly to the air-cooled condenser. 

The condensate formed in the condenser will be pumped via condensate pumps through an air 
ejection condenser, gland steam condenser and low pressure feedwater heaters, where it will 
be heated prior to delivery to the deaerator. From the deaerator, heated feedwater will be 
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pumped to the boilers’ economizers. Two 50% capacity electric motor driven boiler feedwater 
pumps and one 100% capacity steam turbine driven boiler feedwater pump will be provided.  

The electrical connection will consist of a step-up transformer, circuit breakers and other 
equipment and auxiliaries to convert the generator output voltage of 13.8 kV to 44 kV. The step-
up transformer high voltage winding will terminate in a 44 kV air-insulated substation where it 
connects to the Hydro One 44 kV transmission line system. Interconnection services will be 
limited to a 44 kV overhead transmission line from the Facility substation east to the Hydro One 
44 kV transmission line on the east side of Osborne Road. The system will meet design and 
operational requirements for interconnection and delivery of electricity to Hydro One. A 200-300 
kW emergency diesel generator will be provided for emergency back-up power.  

The Vendor will assume responsibility for designing and providing an interconnection in 
compliance with Hydro One and the Independent Electricity System Operators (IESO) 
requirements, and will obtain required Hydro One and IESO approvals of the Facility related 
interconnection operation and protective equipment.  The complete electrical system will meet 
the requirements of the Canadian Electrical Code and local building codes. 

Energy generated that exceeds the energy required to sustain facility operations will be sold to 
the Ontario Power Authority (OPA) through a Power Purchase Agreement (PPA).  This 
agreement is currently being negotiated however key components including the price per 
kilowatt hour have been confirmed.  Upon EA approval, the PPA with OPA will be signed. 

10.6.5 Conceptual Potable, Process and Waste Water 
The proposed water and wastewater systems will be designed to provide suitable quality water 
for each process use. The Facility will be designed to be a zero wastewater discharge Facility, 
with the exception of the Facility’s sanitary uses.  

Potable water will be used for fire protection, boiler feed water makeup, minimal wash-down 
water, feed hopper cooling and irrigation. Two 130-kW diesel powered fire pumps will be used 
for emergency fire fighting purposes. For boiler feed, makeup water will be directed to a two-
pass reverse osmosis unit. Boiler feed makeup water will be stored in a storage tank and 
pumped as needed to the deaerator.  

The process wastewater generated throughout the Facility will be collected and reused 
wherever possible. Floor trenches will drain to a settling basin and collected wastewater will be 
used for quenching residue in the ash dischargers. Boiler blowdown and reject water will be 
used as scrubber slaking and dilution water, fly ash conditioning water and supplementary water 
supply to the settling basin. Sanitary wastewater will be discharged to the sewer.  

A chemical feed system will be provided to minimize corrosion of the condensate and feedwater 
systems and to minimize corrosion, scaling and deposition in the boilers. The corrosion inhibitor 
system will utilize either ammonia or a filming amine that will be injected into the deaerator 
outlet piping. The oxygen scavenger system will utilize either sodium bisulphite or equivalent 
that will be injected into the deaerator. The boiler water treatment system will utilize either 
phosphate or chelant chemicals that will be injected into the boiler drum or economizer inlet pipe 
to prevent scale formation inside the drum and associated piping. 
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10.6.6 Conceptual Facility Structures 
The major structures of the Facility comprise the refuse receiving, maneuvering, and tipping 
area structure, storage structure, boiler structure, maintenance building, control room, turbine 
building, residue building, pumphouses, air pollution control building, and administration building 
Figure 10-5 and Figure 10-6 outline the Site layouts for both the 140,000 and the 400,000 tpy 
scenarios as supplied by the Vendor and shows the location of the Facility structures. 

The vehicle receiving, maneuvering, vehicle loading and unloading and storage areas which 
includes the refuse pit and boiler refuse feed chutes, and the service area which includes the 
control room, maintenance and personnel areas, and turbine area, will be combined into a 
common or contiguous, enclosed structure.  

The residue building will be designed to provide approximately four days of storage for the 
Facility Maximum Continuous Rating (MCR) throughput conditions. The residue building will be 
equipped with roll-up doors to allow vehicles to drive through.  All residue storage areas will be 
roofed (i.e., protected from rain), drained, and complete with a ventilation system with filtration 
to control dust.  The boilers, refuse storage area, residue storage area, APC area and 
turbine/generator will be fully enclosed.  

The following table (Table 10-5) provides approximate footprints of the major Facility structures. 

Table 10-5  Conceptual Footprint of Facility Structures 

Facility Structure 

Footprint 

Proposed Initial 
Design Capacity 

Facility 

(140,000 tpy 
capacity) 

Maximum Design 
Capacity Facility 

(400,000 tpy 
capacity) 

Administration Area 818 m2 NA 

Tipping Floor 800 m2 650 m2 

Refuse Enclosure 628 m2 350 m2 

Boiler Enclosure 956 m2 600 m2, 950 m2 

APC Enclosure 1100 m2 875 m2, 750 m2 

Turbine Generator Enclosure 676 m2 475 m2, 675 m2 

Residue Storage Building 1030 m2 1030 m2 

Storage and Maintenance Shop 204 m2 185 m2 

Continuous Emission Monitoring Systems (CEMS) Building 24 m2 24 m2 

Induced draft (ID) Fan VFD Building 110 m2 110 m2, 110 m2 

10.6.7 Conceptual Process Control Systems 
The process control system will aid in achieving a safe, reliable and economical operation of the 
entire Facility.  The instrumentation and control system wil include independent safety systems, 
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which automatically alarm and execute pre-programmed actions if unsafe situations are likely or 
imminent.  Interlocks prevent starting a system or equipment under unsafe conditions. 

The process control systems include the following components (Table 10-6). 
 
Table 10-6  List of Conceptual Process Control Systems 
 

Process Control 
Component Description of Component 

Central Control Room  Overall plant operation, control and monitoring activities will be accomplished from an 
enclosed, environmentally controlled central control room.  The control room will be 
located within the Facility near the turbine operating deck, the boiler firing aisle, and the 
administration area in order to provide the best possible access to all operating 
activities.  Except for controls dedicated to specific equipment the Facility operations 
will be controlled by a distributed control system (DCS). 

Ash and Residue Handling 
Control System 

The ash handling control system including the ferrous and non-ferrous systems 
interlocks downstream and upstream components to prevent inadvertent material build-
up when starting or stopping a segment of the train. This system will be capable of 
being controlled and monitored by the DCS from the control room. 

Refuse Crane Control 
System 

The refuse cranes will be equipped with a semi-automatic control system to allow for 
automatic lift and movement of the bucket from any position in the pit to a pre-selected 
hopper. Emptying of the bucket, return to location of loading in the pit, descent and 
filling of the bucket will be manually controlled. Manually overriding the automatic 
control and then the resuming automatic mode again will be possible at any time. 

Refuse Combustion And 
Steam Generation Control 
System 

The Martin GmbH® combustion control system automatically controls the hydraulic 
ram feeder stroke and frequency, grate speed and underfire air flow to achieve the 
desired steam flow or furnace temperature.  Numerous other control systems provide 
complete monitoring control over the combustion and steam generation process. 

Boiler Drum Level Control 
System 

In order to achieve a stable drum water level, a material balance type of control system 
will be utilized. This system will maintain feedwater flow proportional to steam flow, 
trimmed by the drum level. 

Steam Temperature 
Control System 
 

The steam temperature control maintains uniform superheated steam temperature at 
the boiler outlet and minimizes temperature deviations during transients. 
 

Deaerator Pressure And 
Level Control System 
 

The deaerator level control system will utilize a standard single element control loop. 
The deaerator tank level signal will be compared to the set point and the level 
controller will modulate the deaerator makeup water control valve to compensate for 
the changes in level. 
 

Continuous Blowdown 
Level Control System 
 

The level in the continuous blowdown tank will be automatically maintained by a local 
pneumatic controller which will modulate a level control valve located in the discharge 
line. 
 

Low Pressure Feedwater 
Heater Control System 
 

The level in each low pressure feedwater heater will be automatically maintained by a 
single element control loop which will modulate a level control valve in the heater drain 
line. 
 

Condenser Control System 
 

The level in the condensate receiver will be automatically controlled by the condensate 
receiver level controller which will operate the level and the recirculation control valves 
in split range mode. 
 

Furnace Pressure Control 
System 

Furnace pressure control will be maintained utilizing a single element controller which 
will modulate the induced draft fan via the VFD. Furnace pressure will be measured by 
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Process Control 
Component Description of Component 

 two transmitters mounted on opposite sides of the furnace, and the average of the two 
measurements will be used as process input to the pressure controller. 
 

Air Pollution Control 
System 
 

Temperatures and pressure for each boiler will be continuously monitored in the 
ductwork between the economizer and the scrubber and downstream of the scrubber. 
To ensure efficient acid gas removal, the lime concentration of the slurry or hydrated 
lime fed to the scrubber will be automatically adjusted in response to the flue gas SO2 
content. Scrubber outlet temperature will be controlled using the dilution (or spray) 
water control valve.  
The lime and water flow to the scrubber will be automatically controlled so that the 
temperature of the flue gases and the SO2 concentration is maintained at the set point. 
The quantity of activated carbon injected into the flue gas will be automatically 
controlled to the required feed rate. 
A continuous emission monitoring (CEM) system will be provided to continuously 
monitor and record the following parameters: 

• Baghouse outlet: opacity, moisture, CO, O2, NOx, SO2, HCl, HF; 
• Economizer outlet: O2, SO2, CO; 
• Flue gas temperatures at the inlet of the boiler convection section and at 

baghouse inlet or each boiler; 
• Temperature and pressure of the feedwater and steam for each boiler; and 
• Mass flow rate of steam for each boiler. 

 
Turbine Instrumentation 
And Control System. 
 

The turbine control system will allow the turbine to operate under the following modes: 
• When the turbine-generator is operating in parallel with the utility’s power grid, 

the electronic governor controls the turbine to maintain a constant pressure in 
the main steam header. The turbine-generator output follows boiler steam 
production. This mode is referred to as “inlet pressure” control; 

• When the in-plant electrical system is separated from the utility’s power grid, 
the electronic governor automatically and safely transfers the unit from inlet 
pressure control mode to load demand control mode without shutdown or 
abnormal effects to the system. The turbine-generator then follows the in-
plant electrical demand. This model is referred to as “in-plant load demand” 
control. Excess steam will be routed to the air cooled condenser that has 
been isolated to simultaneously accept temperature controlled main steam 
and turbine exhaust steam; and 

• When the turbine-generator has been operating separately from the utility’s 
power grid and paralleling is desired, the electronic governor allows the 
transfer from in-plant demand control to inlet pressure control without 
shutdown or abnormal effects to the system. 

 
 

10.6.8 Conceptual Process Mass and Energy Balance 
The furnace/boiler combustion units will be normally operated at unit MCR; however, they will 
be capable of operating at a Maximum Continuous Turndown (MCTD) point, safely and for 
extended periods, without supplemental fuel firing. 

Consideration of the mass and energy balance has included the Facility boiler and turbine 
cycles, including energy in the refuse, residue, combustion air, flue gas, boiler feedwater, steam 
condensate, boiler blowdown, makeup water and other miscellaneous items. 
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The following table (Table 10-7) outlines typical combustion unit performance data.  Each 
combustion unit can be turned down to approximately 80% of its rated heat input capacity and 
still meet the design superheater outlet steam temperature.  

Table 10-7  Typical Combustion Unit Performance Data 

Performance Indicators 

Conceptual Performance Parameters 

Proposed Initial Design Capacity 
Facility 

(140,000 tpy capacity) 

Maximum Design Capacity 
Facility 

(400,000 tpy capacity) 

Facility Size, tonnes/day (t/d) 436 1,245 
Unit Throughput, t/d 218 2x218, 342, 467 
Unit Throughput, t/hr 9.08 2x9.08, 14.25, 19.46 
Unit HHV, Mj/kg 13.0 13.0 
Unit Gross Heat Release, GJ/hr 
(approx) 

118 2x118, 185, 253 

Unit Gross Steam Flow , Mg/hr 
(approx) 

33.5 2x33.5, 52, 72 

Working Pressure at Superheater 
Outlet, bar 

91 91 

Steam Temperature at Superheater 
Outlet , oC 

499 499 

Steam Enthalpy at Superheater 
Outlet Kj/kg 

3,384 3,384 

Economizer Outlet Gas Temp, oC 166 166 
Feedwater Temperature, oC 135 135 
Continuous Blowdown (Design) 2% 2% 
Minimum Air Heater Inlet Temp., oC -18.3 -18.3 
Air Heater Outlet Temp. oC 
HHV>12.8 Mj/kg 
HHV>12.1 to 12.8 Mj/kg 
HHV 12.1 Mj/kg or less 

 
93 
121 
149 

 
93 

121 
149 

Excess Air, % (approx) 50 – 55 50 – 55 
Unit Efficiency, % (approx) 78 78, 79, 79 

10.7 Facility Expansion Capability 
It is anticipated that at some point during the 35-year planning period there may be a need to 
expand the Facility in order to accommodate processing of additional post-diversion residual 
wastes.  The expansions are currently planned in two phases, in order to address 
circumstances that could arise over the planning period, as follows: 

• Initial Processing Design Capacity of 140,000 tpy in order to accommodate: 

o Approximately 110,000 tpy of post-diversion residual waste delivered to the 
Facility from Durham; 



           Environmental Assessment (EA)
Study Document

July 31, 2009

Section 10:  Identification and Description of the Undertaking 
 

P.N. 1009497 
Jacques Whitford © 2009 

10-41 

 

o Approximately 20,000 tpy of post-diversion residual waste delivered to the 
Facility from York; and, 

o Approximately 10,000 tpy available as a contingency. 

• Potential Phase 1 Expansion to 250,000 tpy in order to accommodate: 

o Approximately 130,000 tpy of post-diversion residual waste delivered to the 
Facility from Durham; and, 

o Approximately 120,000 tpy of post-diversion residual waste delivered to the 
Facility from York. 

• Potential Phase 2 Expansion to the maximum design capacity of 400,000 tpy in order to 
accommodate: 

o Approximately 200,000 tpy of post-diversion residual waste delivered to the 
Facility from Durham; and, 

o Approximately 200,000 tpy of post-diversion residual waste delivered to the 
Facility from York.  

The potential increase in post-diversion residual waste tonnages for both Durham and York 
could occur over the 35-year planning period based on projected or unanticipated population 
increases over this period, either Municipality not being able to meet or sustain projected 
diversion performance over this period and/or increases in overall waste generation rates.  In 
addition, either Phase 1 or 2 expansions could accommodate waste from other non-GTA 
neighbouring municipalities as well as IC&I sources. 

The quantity of waste requiring disposal is expected to increase throughout the 35-year 
planning period for the EA Study and the rate at which this quantity will increase depends on a 
number of factors including: 

 whether or not Durham and York achieve their planned waste diversion targets; 

 whether or not higher diversion rates are achieved during the planning period; 

 whether there is potential for managing post-diversion residual waste from neighbouring 
non-GTA municipalities or waste from IC&I sources; 

 economic growth and other factors which could result in higher overall quantities of 
waste requiring disposal over the planning period; and, 

 initiatives such as extended producer responsibility which could result in lower quantities 
of waste requiring disposal over the planning period. 

The design of the Facility is such that it can accommodate the initial design processing capacity 
and many aspects of the Phase 1 expansion (250,000 tpy) requirements, with only minimal 
need for redesign and construction of additional components.  An expansion to the maximum 
design capacity however, would require more effort to design and construct.  A conceptual 
overview of the Facility components and accommodation for expansion is outlined in Table 10-8 
below.  Provisions for the equipment and buildings for the Phase 1 expansion will be included in 
or adjacent to the initial Facility building set.  Provisions for the equipment and buildings for the 
Phase 2 expansion will be located to the west of the initial and Phase 1 contiguous buildings.  
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The Facility design includes provisions for future supply of hot water district heating with 100% 
availability to the nearby Courtice WPCP and the future Clarington Energy Business Park. 

Table 10-8  Provisions for Expansion of Facility Components 

Facility Component 
Provisions for Phase 1 Expansion 

(250,000 tpy) 

 

Provisions for Phase 2 
Expansion 

(400,000 tpy) 

Tipping Floor Building No Change Required. +1 (Space allotted, no provisions 
included.) 

Two Overhead Refuse Cranes No Change Required. +2 (Space allotted, no provisions 
included.) 

Refuse Storage Pit No Change Required. +1 (Space allotted, no provisions 
included.) 

Boiler House Modifications Designed to allow for ease of 
expansion. 

+1 (Space allotted, no provisions 
included.) 

Electrical Generating Capability Need to add Phase 1 turbine and 
turbine generator building adjacent 
to initial building. 

Need to add Phase 2 turbine and 
turbine generator building adjacent 
to initial building. (Space allotted, 
no provisions included.) 

Exhaust Stack Stack shell sized for the addition of a 
third boiler train flue. 

+1 (Space allotted, no provisions 
included.) 

Residue Removal and Storage No Change Required. +1 (Space allotted, no provisions 
included.) 

Ferrous and Non-Ferrous Recovery No Change Required. +1 (Space allotted, no provisions 
included.) 

Control Room Has space for installation of 
additional consoles etc associated 
with expansion. 

Has space for installation of 
additional consoles etc. associated 
with expansion. 

Utilities Water and Wastewater lines will 
have capacity to support throughput 
capacity. 

Water and Wastewater lines will 
have capacity to support 
throughput capacity. 

Condenser System Provisions made for an additional 
condenser unit. 

+1 (Space allotted, no provisions 
included.) 

Fire Protection Fire pumps and water supply system 
sized for 400,000 tpy.  Additional 
sprinklers and detectors added as 
part of expansion. 

Fire pumps and water supply 
system sized for 400,000 tpy.  
Additional sprinklers and detectors 
added as part of expansion. 

Chemical Storage No change required. Provisions for storage of acids, 
caustic, lime etc. In bulk will be 
able to support a processing rate of 
400,000 tpy or space will be 
provided on the site for additional 
storage. 

Administration Building No Change Required. No Change Required. 
Roadways and Parking No Change Required. Space provided, no provisions 

included.   
Notes: +1 ___ (one similar component or unit added) 
 +2 ___ (two similar components or units added) 



           Environmental Assessment (EA)
Study Document

July 31, 2009

Section 10:  Identification and Description of the Undertaking 
 

P.N. 1009497 
Jacques Whitford © 2009 

10-43 

 

It is the proponent’s expectation that should the Facility be expanded from the initial design 
capacity of 140,000 tpy within the short-term (i.e., within the next five (5) years), the specific 
supporting documents (Appendices C-1 to C-12) that would be required to support this 
expansion would not require updating as these studies have already assessed the potential 
impacts of the Undertaking at its maximum capacity of 400,000 tpy. 

10.8 Conceptual Facility Construction Overview 
Construction activities at the Site would include land preparation, structural assembly and 
commissioning.  It is expected that site preparation and structural phases would last 
approximately 30 months.   

Site preparation activities include: 

 Establishment of lines and grades; 

 Site clearing and grubbing; 

 Initial and finish grading; 

 Site drainage and control; 

 Boundary fencing; 

 On and offsite vehicular and automobile access; 

 All provisions for acceptance of deliveries; and, 

 All landscaping, retention ponds, stormwater management, erosion and sedimentation 
control. 

The structural phase activities would include:  

 Foundations and footings; 

 Structural steel erection; 

 Major equipment delivery and installation; 

 Process equipment installation; 

 Piping, electrical work; and, 

 Initial Startup/testing. 
 

10.9 Conceptual Facility Operation Overview 
The following table (Table 10-9) outlines some of the key aspects of the operation of the Facility. 
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Table 10-9  Facility Operation 

Component Description 

 

Waste Receiving • Trucks discharge to tipping floor or receiving pit. 
• Unacceptable and Hazardous Waste Screening. 

Waste Processing 
Operations 

• Waste mixed and fed into charging hopper. 
• Refuse combustion. 

Power Generation • The high pressure, superheated steam generated in the boilers will be fed to a turbine-
generator, where electricity will be produced.  

Safety & Emergency 
Programs 

• Appropriate safety and emergency procedures will be developed as part of the EPA 
permitting process. 

Material Recovery • Ferrous Recovery – rotary drum magnet, rotary trommel or vibrating screen, chutes and 
product distribution conveyors. 

• Non-Ferrous Recovery – Vibratory screens and feeders, eddy current separator, chutes 
and diverter gates. 

Maintenance • Routine and preventative. 
• Refurbishment and replacement of major equipment. 
• Contracted Services i.e., pest & vermin control, specialized material & equipment 

testing, environmental testing, groundskeeping, janitorial services, elevator services.  

Operating Schedule 

The Facility at the initial design capacity will generally be operated 24 hours a day, 7 days a 
week with refuse receiving hours Monday through Saturday.  Refuse will be received largely 
from Monday to Friday, however on occasion it may be received on Saturdays based on 
collection day extensions (due to statutory holidays during the week) or transfer station capacity.  
It has been assumed that waste will be supplied over 250 days per year. 

Staffing 

The Facility will be operated by a staff of approximately 33 full-time personnel who fall into the 
following major groups or departments; Management and Administration, Operations and 
Maintenance. 

The Management/Administration group is responsible for the day-to-day management of the 
Facility.  The Operations Group will consist of four four-person operating teams who work twelve 
hour shifts composed of a shift supervisor, control room operator, refuse crane operator and an 
auxiliary operator.  Included in this group are the loader operators.  The Maintenance Group, 
consisting of approximately seven people, is responsible for the mechanical, electrical and plant 
preventative maintenance for the Facility. 

10.10 Facility Contingency Plans 
Contingency plans for the Facility will be put into place if operations are curtailed and alternate 
disposal requirements are needed. 
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Based on current operating conditions, maintenance schedules and storage and handling 
capabilities, the Facility Manager will provide the Regions with information that will allow for 
advanced planning of alternate disposal requirements in the unlikely event that they would be 
required.  Conversely, the Facility Manager will be advised of any anticipated changes that the 
Regions may be aware of concerning traffic flow, type of waste and amounts of waste to be 
delivered. This will allow the opportunity to reschedule personnel, modify maintenance plans 
and adjust operation conditions. 

When operation of the Facility is curtailed, waste will be stored in the Facility tipping building, as 
four days of storage is provided and distributed above and below the tipping floor level.  When 
necessary, the preferred vendor is currently proposing that waste will be hauled to one of three 
permitted disposal facilities in the United States on a short-term basis.  Should the Facility be 
out of service for an extended period of time, these same facilities would be utilized to dispose 
of the waste. 

10.11 Facility Decommissioning 
Post-closure use of the Site will likely still be of an industrial nature since the Site would likely be 
part of a fully developed energy park and will still be zoned industrial.  At the time of closure and 
decommissioning, an appropriate plan will be developed, considering: 

• Current regulatory requirements; 

• Best-practices with respect to equipment and materials salvage; 

• Best-practices with respect to hazardous materials management; 

• Best use of materials including reuse and recycling of Facility components; and, 

• Applicable impact management measures identified in this EA. 

 

10.12 Facility Design, Construction and Operation Roles and 
Responsibilities 

The following provides an overview of the roles and responsibilities of the primary parties 
involved in the design, construction and operation of the Facility. 

Regions’ Responsibilities 

• The Regions reserve the right to utilize and/or market any energy outputs from the 
Facility including electrical power and thermal energy for a future district energy 
system.The Regions shall receive the benefit of the sale of the energy produced by the 
Facility.   

• The Regions will provide a minimum 140,000 tonnes of waste to the Facility per year.  

• The Regions will retain the benefit of any and all greenhouse gas emissions, renewable 
energy or carbon credits. 
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Design, Build and Operate (DBO) Contractor Responsibilities  

• The DBO Contractor will manage the work associated with electrical interconnection with 
the grid and thereafter manage the sale of electricity in accordance with the terms of the 
Power Purchase Agreement which will be finalized subject to negotiations among the 
Regions and the Province of Ontario. 

• The DBO Contractor will be responsible for the sale of marketable by-products of the 
Facility’s operations (e.g., slag or bottom ash, metals, glass, paper, plastic, gypsum and 
sulphuric acid), and the disposal of all non-marketable by-products. 

• The DBO Contractor will ensure that the Facility shall comply with the Regions’ air 
emission criteria based upon Province of Ontario’s and European Union’s Air Emission 
Requirements and that all other applicable municipal, regional, provincial and federal 
regulations are met. 

• The DBO Contractor will provide for the management and disposal of all process by-
products and residues, including bottom ash, fly ash, bypass and rejected wastes. 

• The DBO Contractor will enter into an Early Works Agreement with the Regions under 
which it will develop conceptual design options for the architectural features of the 
Facility, and assist the Regions in completing the EA process to secure the required 
approvals for the Project. 

• The DBO Contractor will create a scale model of the final approved Facility’s exterior 
and key internal components for public viewing, which shall be maintained at a 
designated area within the Facility, accessible to the public. 

• The DBO Contractor will provide detailed monthly and annual reports, annual service 
plans, a five (5) year maintenance plan and a life cycle plan to the Regions during the 
operations period. 

• The DBO Contractor will make accommodations for inspection by the Regions, their 
consultants and any governmental inspections.   

• The DBO contractor will provide office space for Regional and MOE staff as required.   

• The DBO Contractor will accommodate educational and other tours of designated areas 
of the Facility and provide appropriate health and safety briefings associated therewith. 

The DBO Contractor will: 

• Develop, maintain and adhere to an emergency management plan, which plan will be 
reviewed and approved by the Municipality of Clarington Fire and Emergency Services 
Department. 

• Enter into agreements with the Municipality of Clarington Fire and Emergency Services 
Department for onsite training of emergency responders, and be responsible for the 
costs of such training and any specialized equipment identified as being reasonably 
necessary; and  

• Ensure that the Facility is consistent with International Standards Organization 
14001:2004 Environmental Management Standards (ISO 14001).  

 


