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7.3. Biophysical

EcoTec were contracted by Bennett to conduct a biophysical impact assessment related to the development of the proposed facility.  A summary of issues to be addressed was identified in the Approved Terms of Reference in regards to potential impacts to the biophysical environment.  The entire report entitled, “Biophysical Environmental Impact Study” can be found in separate Appendix 7.

The assessment was conducted and prepared in compliance with the Approved Terms of Reference for the Environmental Assessment.  The current section describes:

· Sensitive/Unique Landforms and Geological Features

· Effect on any nationally, provincially, regionally or locally significant ANSIs and ESAs that could affect water quality, vegetation and erosion potential,

· Effects on any areas known to be subject to physical hazards such as areas of erosion and slope instability,

· Negative impacts to soil regimes, and

· Effects of mining activity beneath the proposed site.

· Vegetation

· Impact of loss of or damage to significant vegetation units, significant terrestrial habitat, unique or uncommon vegetation associations, and areas of rare, threatened or endangered specimens and significant specimens.

· Forestry

· Negative impacts to the forest resource, which could inadvertently impact utilization of this resource on wildlife, water quality, fisheries and erosion potential.

· Fish and wildlife

· Overall fish communities affected,

· Areas of critical fish habitat affected,

· Effects on Environmentally Sensitive Areas (ESAs), and Areas of Natural and Scientific Interest (ANSIs),

· Effects on rare, threatened or endangered species,

· Barrier effects to migratory runs,

· Encroachment on, or severance of, significant wildlife habitat area,

· Barrier effects on wildlife movement, and

· Effects on valued habitat and ecosystems.

In the approved Terms of Reference, ‘effects of mining activity beneath the proposed site’ was listed as criteria to address under this section.  A separate Mining Impact Assessment has been conducted for the EA, and is presented as a separate Appendix 9.  Please refer to Section 7.5 for a description of existing mining activity beneath the proposed site.

This section of the report describes the potential impacts on the biophysical environment of the study area during the predicted 20-year life cycle of the thermal treatment facility.

Sensitive/Unique Landforms and Geological Features

The proposed facility construction will result in the disturbance of approximately 2.3Ha of subject property soils.  Soil disturbance will be in the form of surface paving and/or compaction.  These disturbances will effect surface water infiltration over the footprint over the facility.  In addition, disturbance of surface substrate as a result of construction activities is susceptible to potential erosion and sedimentation to wetland and water features.

7.3.1.1. Effect on any nationally, provincially, regionally or locally significant ANSIs and ESAs

As described in Section 4.3, there were no Areas of Natural and Scientific Interest (ANSI's) (earth sciences), nor any area considered to be geologically environmentally sensitive or significant (ESAs) identified within the study area.  Therefore there is no expected effects or impacts to same. 

7.3.1.2. Effects on any areas known to be subject to physical hazards such as areas of erosion and slope instability

Study area soils susceptible to potential erosion included shallow surface soils such as sands and gravels found on exposed bedrock slopes with minimal vegetation growth. In particular, the northern slope of the subject property facing Archer Drive appeared to be less vegetated and had a higher quantity of exposed bedrock compared to the southern exposed slope. As such, if erosion were to occur, these soils, due to the slope of the terrain and smooth bedrock under layer, would most likely erode off the slopes onto the flatter plateau at the foot of the rise. The probability of erosion into Murdock Creek is minimal.

Mitigation Measures

In order to manage stormwater runoff from compacted or paved soils, a stormwater management plan will be developed in order to attenuate peak flow discharges to receiving water bodies and also maximize infiltration of soils.

To mitigate sedimentation of wetlands and water features as a result of erosion of surface soils, the following mitigation measures will be implemented:

· Various environmental protection measures (such as straw bale flow checks, rock flow check dams, silt fence barriers, and erosion control blankets) will be installed in the ditch lines along Archer Drive.  In addition, a silt fence barrier will be installed around the construction perimeter in order to prevent sediment laden runoff from be released to undisturbed wetland features and upland areas.

· All exposed slopes will be protected by requiring the Contractor to limit the time that such areas are exposed prior to final application of topsoil, seed and mulch (within 45 days of soil exposure from construction activities),

· No stockpiles of excess excavated soils should be located closer than 30 m from water features.  Waste generated on site, which requires off site removal will be managed in accordance with Ontario Regulation 347 in the Ontario Environmental Protection Act, which provides for the transportation and processing of non-hazardous waste.

· Equipment refuelling should not take place closer than 30 m for wetted ditch lines. Care should be taken to avoid accidental spills and all equipment operating near ditch lines should be properly maintained to avoid contaminant leakage and be free of excess oil/grease.

7.3.1.3. Negative impacts to soil regimes

No impacts to the soil regimes are expected for the proposed site.  However the mitigation measures listed under Section 7.3.1.2 will be useful for ensuring no impacts to existing soil regimes.

7.3.1.4. Effects of mining activity beneath the proposed site

As described in section 7.3, this criterion has been addressed in a separate Section 7.4.

7.3.2. Forestry/Vegetation

The proposed facility construction will result in the permanent displacement of approximately 2.3 Ha of herbaceous vegetation, shrubs and trees. This includes stand # 309 (Figure 4-10) composed of poplar, jack pine, white birch, black spruce and white spruce. 

Although approximately 2.3 Ha of herbaceous vegetation, shrub and trees will be permanently displaced with facility construction, no rare, threatened or endangered vegetation species were identified within the foot print area. Further the area within the proposed facility footprint did not possess any Areas of Natural and Scientific Interest (ANSIs) or Environmentally Sensitive Areas (ESAs). As such it is not anticipated that impacts on significant vegetation or vegetation communities will result with facility construction.

Stand # 309 comprises 70.5% of the forest composition throughout the entire study area. As such, the removal of 2.3 Ha of land within this forest stand is expected to have a low to negligible impact on the forestry resource.

To mitigate the disturbance of vegetation outside of the facility footprint, the following principles will be implemented.

· Minimization of vegetation removal;

· Replacement of vegetative cover with topsoil and sod or seed (standard roadside seed mixture) and mulch in area which remain exposed following construction;

· Protection of existing trees during the construction phase through the delineation of areas off limits to construction activity;

· Recommendation of certain design options, for example the location of storage and management of excess materials, that could result in preserving specimen trees; and 

· Preservation of existing grades within the dripline of specimen trees.

7.3.3. Fish 

A review of existing scientific literature was completed in order to evaluate the potential effects on fisheries and aquatic habitat due to the depositions of emission substances from the thermal treatment facility as well as during the construction phase.

A screening of aerial deposition contaminants revealed that levels of mercury and polychlorinated biphenyls (PCB’s) in snowmelt may exceed the Provincial Water Quality Objectives (PWQO) at three locations within the Gull Lake-Murdock Creek Watershed; Subwatersheds 2, 3 and 4 (these subwatersheds have been defined in Appendix 7 of the Environmental Assessment Report). All other contaminants investigated will be at concentrations below the required PWQO. 

Within Subwatershed 2, the concentration of PCB’s in snowmelt water may be as high as 0.00131 µg/L. Within Subwatershed 3, the concentration of mercury and PCB’s in snowmelt water may be as high as 0.262 µg/L and 0.00212 µg/L respectively. Within Subwatershed 4, the concentration of PCB in snowmelt water may also be as high as 0.00212 µg/L. The PWQO for mercury and PCB’s are 0.2 and 0.0011 µg/L respectively. The United States Environmental Protection Agency proposed criteria regarding total PCB’s for the protection of freshwater aquatic life at the chronic level is <0.014 µg/L and at the acute level protection is proposed at <2.0 µg/L

Inorganic forms of mercury at low concentrations can have an adverse effect on microorganisms, aquatic plants, invertebrates, amphibians and fish. Similarly, PCB’s at low concentrations can have sublethal and lethal affects on invertebrates, amphibians, and fish. 

Once mercury and PCB contaminants reach the confluence of Murdock Creek, the levels will be dilute to well below the PWQO. The highest concentration of mercury anticipated in Murdock Creek will be immediately downstream of the BEI facility. However, it will be diluted to a concentration of 0.0074 µg/L; approximately 27 times lower than the PWQO for mercury. Similarly, the highest concentration of PCB’s anticipated in Murdock Creek will also be immediately 5 times lower than the PWQO for PCB’s. Since the diluted concentrations of both Mercury and PCB’s are below the PWQO and the acute and chronic toxicity concentration for invertebrate, amphibians and fish, it is not anticipated that these contaminant will have an adverse effect on aquatic life within Murdock Creek.

Although the concentrations of mercury and PCB’s will be diluted to well below the PWQO once they reach Murdock Creek, it is still recognized that at the source of snowmelt these contaminants may exceed the PWQO. Since no fish were found in areas outside of Murdock Creek (ie. Within wetland pockets) source effects on these species due to snowmelt concentrations is not pertinent. However, amphibians living out part or all of their life stages within the shallow wetland pockets at the source of snowmelt may be affected by mercury and PCB’s within subwatershed 2, 3 and 4.

Inorganic mercury is toxic to the embryo-larval stage of leopard frog and spring peeper, at concentrations of 7.3 and 2.8 µg/L respectively (WHO 1989). If these amphibians are found within wetland pockets located within subwatershed 3, inorganic mercury will not be toxic to the embryo-larval stage since the snowmelt concentration (0.262 µg/L) are below the toxicity levels. It is also anticipated that snowmelt concentrations will be further diluted by surface water stored within the wetland pockets.

Polychlorinated biphenyl concentrations of 5 to 50 µg/L cause egg, larval or tadpole mortality, as well as some sublethal effects, in leopard frogs and decreased metamorphosis in green frogs (Rosenshield et al. 1999). If these amphibians are found within wetland pockets located within subwatershed 2, 3 and 4, PCBs will not be toxic to the embryo-larval stage since the snowmelt concentrations (0.00212 µg/L) are far below the toxicity levels. In addition, it is anticipated that snowmelt concentrations of PCBs will further diluted by surface water stored within the wetland pockets.

As such the operations of the facility will not pose a negative impact on any life stages of microorganisms, aquatic plants, invertebrates, fish and amphibians within the study area.

Within the subject property, there are two unevaluated wetlands (wetland # 4 and 5). Wetland 4 is a small marsh area located immediately South of Archer Drive. Wetland 5 consisted of numerous wet pockets over the exposed bedrock. During project construction sediment laden runoff could be released to these wetlands and impact surface water quality as well wetland habitat features. In addition, approximately 0.2 Ha of the wetland pockets found within wetland #5 will be permanently infilled as a result of facility construction.

There are no in-water works proposed in Murdock Creek. However, as a result of construction activities, there is potential for ditch lines adjacent to the site property to transport sediment to Murdock Creek during rain events. The main ditch line along Archer Drive within the project limits was observed to be wetted during the spring and summer field surveys and as such, it is anticipated that it will be flowing during rain events and spring runoff conditions.

Various sediment and erosion control measures as well as construction operational constraints should be implemented during facility construction. This will include those measures described under Section 7.3.1.2.

Approximately 0.2 Ha of wetland # 5 will be infilled during project construction. This area represents a very small fraction of wetland area found within the study limits. This wetland did not provide habitat for any sensitive vegetation, wildlife or herpetile species and was not recognized by the MNR as have any provincial significance. As such, it is not anticipated that footprint impacts on aquatic features will result with facility construction.

7.3.4. Wildlife

Within the 1 km study area numerous wildlife species were recorded during the August and September 2000 and February and May 2001 field surveys. The presence of these mammals, reptiles, amphibians and birds within the study area have made it necessary to identify potential impacts of the thermal treatment facility at construction and operation phases. An evaluation of potential impacts including light and noise pollution and the fencing of facility will be addressed.

The construction of the proposed facility will result in the permanent displacement of approximately 2.3 Ha of wildlife habitat in the form of upland woodlot, wetlands and lowland scrub meadow. The removal of 2.3 Ha of forested area will result in low to negligible impacts to the surrounding wildlife, which presently utilize this area for daily shelter and foraging grounds.

Despite this displacement no valued habitat/ ecosystem, wildlife species, ESAs or ANSIs were noted within the construction footprint of the facility. 

The proposed facility will be at a height of 56 ft. and will have two stacks at heights of 140 ft. The entire footprint (2.3 Ha) of the facility is expected to be fenced and will require 24 hour lighting for security purposes. Under aviation regulations structures 200 ft. in height above ground level require lighting for safety, as such, the facilities stacks do not require lights for aviation purposes. Without the use of aviation lights the facilities on-ground lights located in the parking lot areas, building entrances and on equipment will still increase light pollution and contribute negative effects to the surrounding woodland environment.

Noise pollution issues are a direct result of the construction and operation of the thermal treatment facility. With increased truck traffic, machinery use and 24-hour operation, an increase in artificial noise and effects on the neighbouring woodlands are inevitable. Studies relating artificial noise to mammal behaviour have found associated avoidance behaviour with increased noise pollution. In particular, it seems to affect dispersal patterns and therefore there may be areas where habitat structure is relatively unaffected in terms of quality and quantity and yet is avoided by wildlife.  It is this behaviour that may therefore functionally fragment the surrounding region and increase habitat stress. Artificial noise not only affects dispersal patterns but also affect non-dispersing habitat (i.e., fidelity to traditional breeding sites) in areas adjacent to the impacted area. These impacts are of concern because several wildlife corridors were identified within the 1 km study area and increased artificial noise may cause alteration or abandonment of these corridors, therefore increasing pressure on the surrounding area.

The entire footprint area (2.3 Ha) will be fenced in for security purposes, including the access road. The fencing provides two potential impacts; habitat fragmentation (i.e., keeping wildlife out of 2.3 Ha area) and animal entanglement and therefore increase harmful impacts to surrounding mammals. Deer often become entangled in fencing and injure themselves resulting in broken legs or starvation from entanglement. It is therefore necessary to design the fencing for wildlife compatibility or totally restrict animal movement.

7.3.4.1. Mitigation Measures

The countless references of light related bird mortalities suggest that mitigation measures are necessary. Since no lights are required on the 140 ft. stacks for aviation purposes they shouldn’t be used. However, if lights are required for other purposed, the use of white strobe lights, where time off is greater than time on, is recommended. The use of floodlights and spotlights will be avoided within all areas of the facility because research shows floodlit smokestacks are areas provoke an increase in bird kills.

Security lighting for on-ground facilities (e.g., parking lot/access road) and equipment should be carefully matched with lighting level application and numbers should be kept to a minimum. To decrease the negative impacts of light pollution on the surrounding woodland environment the following will be implemented:

· Down-shielded lighting be used to keep light within the boundaries of the site,

· ‘Full-cutoff’ luminaries fixtures be used to avoid up-light or glare,

· Lighting poles heights be lowered and spaced closely together,

· Outdoor light wattage should be below 250 watts,

· Lights should focus downward at a minimum of 20 degrees below the horizontal plane,

· Spotlights and/or floodlights should be avoided, and

· Back-illuminated lighting or above lighting be used on signs.

These measures will ensure a decrease in light pollution and will decrease light above the horizontal plane and will help to decrease the frequencies of bird entrapment in the lighted areas during cloudy and foggy conditions. The location of the facility will also not be sited near wetlands, staging areas and other high bird concentration areas (e.g. flyways, rookeries, feeding areas) and should be places as far away from the highly used wildlife corridors to prevent unwanted mishaps.

Artificial noise pollution is inevitable and a few simple mitigation measures can reduce noise exposure in adjacent areas and decrease avoidance behaviour in mammals. This mitigation measure consists of changing the road surface from a rough surface (i.e., gravel/rock asphalt) to smooth asphalt. This one step can lower noise levels by about 5 dB. As well, provide some acoustic screening and buffer adjacent woodland environments.

Road access and fencing should be minimized to reduce habitat fragmentation and distribution to wildlife corridors and fencing should completely restrict wildlife passage. This will reduce the chance of entanglement and entrapment with the facility. It is recommended that 8 ft. high 12 gauge fencing be used above the ground and fencing be buried underground to serve as a dig barrier. The two should be tied together using locking Knot. This fencing should restrict animals movement across the facility area and will decrease the likelihood of entanglement and therefore decrease harmful effects to wildlife.

As demonstrated above the Biophysical Impact Assessment was completed pursuant to the approved Terms of Reference describing the potential impact on:

Vegetation

· Impact of loss of or damage to significant vegetation units, including Environmentally Sensitive Areas (ESAs) and Areas of Natural and Scientific Interest (ANSIs), significant terrestrial habitat, unique or uncommon vegetation associations, and areas of rare, threatened or endangered specimens and significant specimens

Forestry 

· Negative impacts to the forest resource which could inadvertently impact utilization of this resource on wildlife, water quality, fisheries and erosion potential

Fish and wildlife

· Overall fish communities affected

· Areas of critical fish habitat affected

· Effects on Environmentally Sensitive Areas (ESAs), and Areas of Natural and Scientific Interest (ANSIs)
· Effects on rare, threatened or endangered species 

· Barrier effects to migratory runs

· Encroachment on, or severance of, significant wildlife habitat area

· Barrier effects on wildlife movement

· Effects on valued habitat and ecosystems

For the further detail on Biophysical Impacts please see Appendix 7, Biophysical Impact Assessment.
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