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4.4 Climate, Air Quality and Noise 
 
Climate, air quality and noise have been identified as a valued environmental component (VEC) in 
Alberta Environment’s (AENV’s) Terms of Reference (ToR) for the Environmental Impact Assessment 
(EIA) for the Dunvegan Hydroelectric Project (the Project). Aspects of the VEC include:  
 
• temperature, precipitation, wind speed and direction and fog 
• ambient air quality 
• noise and odours 
 
Information was obtained from Environment Canada’s climatic normals and, for the issue of ice fog, 
from the technical reports prepared for the Project on ice (Northwest Hydraulic Consultants 2006a) and 
fog and ice at the Dunvegan Bridge (RWDI 2005). 
 
4.4.1 Boundaries 
 
4.4.1.1 Spatial Boundaries 
 
The spatial boundary reflects the potential local and regional effects of the Project during construction 
and operations. Locally, the spatial boundary for the climate, air quality and noise VEC includes the 
headworks structure and headpond as well as road access and the transmission line. Regionally, the 
spatial boundary potentially reaches upstream as far as the Alberta–British Columbia border and 
downstream from the project site to the Town of Peace River. These boundaries were identified in 
relation to the potential effects the Project will have on the climate, air quality and noise VEC. 
 
4.4.1.2 Temporal Boundaries 
 
The temporal boundary of the climate, air quality and noise VEC incorporates the construction and 
operational phases of the Project: 
 
• project construction – October 2007 to August 2011 
• project operations – 2011 to 2111 (100 years) 
 
4.4.1.3 Administrative Boundaries 
 
Administrative boundaries for the climate, air quality and noise VEC are the climatic stations in the 
area. The nearest climatic station with long-term records is Fairview, 17 km to the north and 
approximately 150 m higher than the project site. Other stations further from the Project, but also with 
long-term records, include the Peace River Airport and the Grande Prairie Airport. 
 
4.4.1.4 Technical Boundaries 
 
Qualitative information on the climate, air quality and noise of the site; the known effects of ice and 
open water on the formation of fog; and the atmospheric conditions and noise expected from the 
Project, is sufficient to adequately address the effect of the Project. However, the lack of specific 
climate and air quality data for the project site is recognized as a technical boundary to the quantitative 
assessment of this VEC.  
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4.4.2 Description of Existing Conditions 
 
4.4.2.1 Climate 
 
Climate data from the Fairview, Grand Prairie Airport and Peace River Airport monitoring stations were 
collected and analyzed. The regional climate is moderate continental with short, moderately warm 
summers and long, relatively cold winters. Historical extreme temperatures at the Fairview monitoring 
station range from -45.0°C in December to 35.6°C in July. Historical extreme temperatures at the 
Peace River Airport range from -49.4°C in January to 36.7°C in July, while those at the Grande Prairie 
Airport range from -52.2°C in January to 34.5°C in August. The annual average ambient temperatures 
are equal to 2.1, 1.9 and 1.2°C at the Fairview, Grande Prairie Airport and Peace River Airport 
monitoring stations, respectively. 
 
The annual average total precipitation at the Fairview, Grande Prairie Airport and Peace River Airport 
monitoring stations is equal to 472, 447 and 402 mm, respectively. For all three monitoring stations, 
nearly half of the annual precipitation occurs in June, July and August. The driest months are 
November through April, with average total precipitation ranging from 13.3 mm at the Peace River 
station to 30.7 mm at the Grande Prairie station. June is the wettest month with the average total daily 
rainfall ranging from 70.9 mm at the Peace River monitoring station to 76.6 mm at the Fairview 
monitoring station.  
 
Monthly mean and maximum hourly wind speeds and directions were collected at the Fairview, 
Grande Prairie Airport and Peace River Airport monitoring stations from 1971 to 2000. Wind speeds 
tend to be highest during May, which is true for all three stations. The maximum wind speeds were 
recorded at 56, 89 and 72 km/h for the Fairview, Grande Prairie Airport and Peace River Airport 
stations, respectively. 
 
4.4.2.2 Air Quality 
 
There are no known air quality monitoring stations within the local project boundary. The only known 
industrial activity in the area is Devon Energy Corporation’s gas plant, approximately 10 km north of the 
project site. For the most part air quality is essentially that of a rural, farming area. Atmospheric 
emissions occur from residences, from vehicles on the highways and rural roads, and from agricultural 
machinery. Because of the small size of the project facilities and the lack of atmospheric emissions 
associated with the Project, a discussion of regional air quality is not included. 
 
4.4.2.3 Noise 
 
Noise in the Peace River valley at the proposed site is predominantly natural. The Peace River is 
relatively quiet and does not emit any noise (i.e., no sound of rapids or rushing water) except small 
ripple waves lapping against the shoreline. Noise from traffic on Highway 2 and across the 
Dunvegan Bridge is relatively constant and this is the major source of noise in the area. Other 
intermittent noises result from boat traffic. The nearest permanent residents are approximately 1.5 km 
downstream from the headworks site. The Dunvegan Historic Park, which has an interpretive centre 
and campground, is 3 km downstream from the site.  
 

 Jacques Whitford © 2006 PROJECT ABC 50541 October 2006 4-35 

 



 
4.4.3 Potential Interactions, Issues and Concerns 
 
Table 4.4-1 summarizes the interactions of the Project with the climate, air quality and noise VEC 
during the construction, operations and decommissioning phases, during accidental events, and 
associated with past, present and planned future projects. 
 

Table 4.4-1: Project Environmental Effects Interaction Matrix: Climate, Air Quality and Noise  
 Ice Fog Air Quality Effects Increase in Noise 
Project Activities and Physical Works 
Construction 
Access roads, transmission lines, borrow extraction  X X 
Barge operations  X X 
Operations 
Turbines   X 
Vehicle traffic   X 
Boat traffic   X 
Open water during winter X   
Decommissioning 
Vehicle traffic  X X 
Barge operations  X X 
Malfunctions, Accidents and Unplanned Events 
Failure of the headworks  X X 
Slope failure  X X 
Other Past and Present Projects 
Cattle grazing    
Agricultural land clearing  X  
Borrow pits  X X 
Dunvegan Historic Site  X X 
Water-based recreation X X X 
Canfor forest management area  X X 
Devon Energy Corp. oil and gas lease  X X 
Bennett Dam    
Transportation and utilities corridors X X X 
Dunvegan Bridge X X X 
Devon Energy Corp. and Pembina Pipeline Corporation 
pipeline crossing Peace River at Dunvegan  X X 

Water intake pipe at Fairview    
Dunvegan West Wildlands Park    
Likely Future Projects 

New borrow pits  X X 
Expansion of Dunvegan Historic Site  X X 
New or upgraded transportation and utility corridors X X X 
BC Hydro Site C at Taylor  X X 
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4.4.3.1 Construction 
 
There are no interactions on climatic factors such as temperature, precipitation or wind anticipated as a 
result of construction activities. 
 
There will be minor, short-term emissions of greenhouse gases (GHGs), nitrogen oxides (NOx), sulphur 
dioxide (SO2), particulate matter (PM) and carbon monoxide (CO) due to construction activity. These 
emissions will arise due to combustion of diesel fuel or gasoline in construction equipment. There is 
also the potential for generation of dust during road construction.  
 
Noise generated during the construction period will be of short duration. Site preparation for the 
headworks will involve the operation of light equipment (e.g., light trucks, chain saws) and heavy 
equipment (bulldozers, front-end loaders and haul trucks). The barge and sheet pile-driving operation 
during construction will cause elevated noise levels at the site. Some gravel and borrow sites will be 
within the local area, and some outside the local area. However there will be noise generated by haul 
trucks entering and leaving the site. Haul trucks will be following main roads between the gravel, borrow 
or quarry sites and the project site. The peak volumes of traffic are expected to increase by 4 to 
13 percent over existing levels during construction. 
 
Small amounts of ripping and blasting may be required at the headworks abutments and along the 
south access road during the first year of construction. Construction of the transmission line will result 
in minimal noise associated with pole placement involving mostly augering. Transmission line 
construction will also involve vehicle traffic, both heavy and light trucks. 
 
4.4.3.2 Operations 
 
The potential for open water downstream from the headworks during winter could potentially result in 
increased fog in the valley. Although fog is currently experienced in the valley during the ice formation 
period, fog becomes less prevalent once the ice front has passed the Dunvegan area. There is a 
concern that, due to extended open water periods, fog may occur throughout winter. 
 
No air emissions are associated with the operation of the powerhouse during the life of the Project. The 
only effects on air quality during operations are related to emissions from vehicles used by the 
powerhouse operators. With two or three operators visiting the plant daily, the vehicle traffic on the 
access roads is considered minor. However, noise will be generated by additional vehicle traffic to and 
from the boat ramp upstream from the headworks. 
 
Operation of the Project will result in turbine noise. However, since the turbines are submersed in water 
and encased inside a concrete building, noise is expected to be minimal. This is consistent with Glacier 
Power’s experience with turbine noise at similar facilities. 
 
4.4.3.3 Decommissioning 
 
Project interactions with climate, air quality and noise during the decommissioning phase will be similar 
to those occurring during the construction phase. 
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4.4.3.4 Malfunctions and Accidents 
 
Vehicle emissions and noise levels similar to construction activities may be associated with emergency 
response equipment during malfunctions and accidents. 
 
4.4.3.5 Past, Present, and Likely Future Projects 
 
Interactions between past and present activities near the Project have defined the baseline conditions 
for the climate, air quality and noise VEC. Most past and present projects have resulted in atmospheric 
emissions during construction and operations, and noise from vehicles and human activity. Future 
activities such as road improvements and the construction of new roads, pipeline construction, and the 
expansion of the Dunvegan Historic Site are likely to increase atmospheric emissions and noise in the 
area, but for short periods only. 
 

4.4.4 Residual Environmental Effects Evaluation Criteria 
 
A significant environmental effect on the climate, air quality and noise VEC is one where a change in 
climatic variables, atmospheric emissions or noise levels has an effect on a community as a whole in a 
localized area and has a duration sufficient to effect a change in the economic, physical or 
psycho-social well-being or in the long-established activity patterns of the community as a whole. A 
significant environmental effect also includes project-induced climatic conditions (i.e., increased ice fog 
or bridge ice) that have a significant effect on public safety. 
 

4.4.5 Effects Analysis, Mitigation and Residual Effects Prediction 
 
Table 4.4-2 presents the environmental effects analysis matrix for the climate, air quality and noise 
VEC. It includes the analysis of the effects and the proposed mitigation. The effects analysis is 
discussed in the following sections. 
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Table 4.4-2: Environmental Effects Assessment Matrix: Climate, Air Quality and Noise 
Evaluation Criteria for Assessing 

Environmental Effects 

Project Activity 
Potential Positive (P) 

or Adverse (A) 
Environmental Effect 
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Emissions of 
greenhouse gases, 
NOx, SO2, particulate 
matter and CO from 
machinery (A) 

Follow equipment maintenance 
schedules 

1–2 1 2/6 R 2 

Generation of dust (A) Application of water to exposed 
surfaces during dry periods 

1 1 2/6 R 2 

Construction and 
accidental events 

Increased noise levels 
(A) 

• Use of mufflers on equipment 
• Scheduling of noisy activities 

during normal workday or 
daylight hours where possible 

1 2 2/6 R 2 

Increased ice fog at 
headpond and at 
Dunvegan Bridge (A) 

Warning signs 1-2 2 5/2 R 2 

Increased icing on 
Dunvegan Bridge (A) 

Warning signs 1-2 1 5/2 R 2 

Operations 
 

Noise from the 
powerhouse (A) 

None proposed 1 1 5/6 R 2 

Emissions of 
greenhouse gases, 
NOx, SO2, particulate 
matter and CO from 
machinery (A) 

Follow equipment maintenance 
schedules 

1 1 2/6 R 2 

Generation of dust (A) Application of water to exposed 
surfaces during dry periods 

1 1 2/6 R 2 

Decommissioning 

Increased noise levels 
(A) 

Use of mufflers on equipment,  
scheduling of noisy activities 
during normal workday or daylight 
hours where possible 

1 2 2/6 R 2 
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Table 4.4-2: Environmental Effects Assessment Matrix: Climate, Air Quality and Noise 
Evaluation Criteria for Assessing 

Environmental Effects 

Project Activity 
Potential Positive (P) 

or Adverse (A) 
Environmental Effect 

Mitigation 

M
ag

ni
tu

de
 

G
eo

gr
ap

hi
c 

Ex
te

nt
 

D
ur

at
io

n 
an

d 
Fr

eq
ue

nc
y 

R
ev

er
si

bi
lit

y 

Ec
ol

og
ic

al
, S

oc
io

-
C

ul
tu

ra
l a

nd
 E

co
no

m
ic

 
C

on
te

xt
 

KEY: 
 
Magnitude: 
 
1 = Low: e.g., disturbance predicted to 

be somewhat above typical 
background conditions and 
concentrations but within the 
federal maximum desirable levels 
for air quality and the EUB target 
sound levels or in the case of ice 
fog, within 5% of background 
conditions.  

 
2 =  Medium: e.g., disturbance 

predicted to be considerably above 
background conditions or 
concentrations but within the 
federal maximum acceptable 
levels for air quality and the EUB 
target sound levels or in the case 
of ice fog, between 5% and 20% of 
background conditions. 

 
3 = High: e.g., disturbance predicted to 

exceed the federal maximum 
tolerable levels for air quality and 
the EUB target sound levels or in 
the case of ice fog, more than 20% 
above background conditions. 

 

 
 
 
Geographic Extent: 
 
1 = less than 1 km² 
2 = 1–10 km² 
3 = 11–100 km² 
4 = 101–1000 km² 
5 = 1001–10,000 km² 
6 = greater than  
  10,000 km² 
 
 
Duration: 
1 = less than 1 month 
2 = 1–12 months 
3 = 13–36 months 
4 = 37–72 months 
5 = longer than 72 
  months 
 

 
 
 
Frequency: 
 
1 = less than 11 events per 
annum (a) 
2 = 11–50 events/a 
3 = 51–100 events/a 
4 = 101–200 events/a 
5 = more than 200 events/a 
6 = continuous 
 
Reversibility: 
 
R = reversible 
I = irreversible 
 

 
 
 
Ecological and Socio-cultural 
and Economic Context: 
 
1 = relatively pristine area or 

area not adversely affected 
by human activity 

 
2 = evidence of adverse effects 
 
N/A = not applicable 

 
4.4.5.1 Ice Fog and Bridge Ice 
 
One of the important issues raised by local residents is the reduction in visibility due to the development 
of fog or ice fog at the Dunvegan Bridge, which may affect traffic safety. The bridge is about 2 km 
downstream from the Project. There is also some minor potential for ice fog creating a hazard for 
boaters on the river, although recreational traffic is unlikely in winter, particularly under the very cold 
conditions required for ice fog to form. 
 
Ice fog is a common occurrence in many cold regions when there is a supply of moisture (water vapour) 
and vertical mixing is limited. The supply of vapour in this instance would be evaporation from the 
surface of the river, and the limited vertical mixing usually would result from calm conditions at the 
water surface. Ice fog develops when the relative humidity approaches or exceeds 100 percent, either 
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due to limited vertical mixing and an evaporation rate that exceeds the upward vapour diffusion rate, or 
when the air temperature drops below the dewpoint temperature.  
 
Thus, extensive fog that could affect visibility on the bridge usually occurs early on clear mornings when 
the air temperature is at its daily minimum (relative humidity is at its daily maximum), and the conditions 
are completely calm. The propensity for fog to develop increases with an increase in the ambient 
humidity because less evaporation (or temperature reduction) is required to bring the vapour 
concentration up to a point where a reduction in air temperature will saturate the air above the water 
surface. 
 
Another potential issue is bridge icing and vehicular safety, as fog conditions can lead to ice formation 
when the road surface temperature is below freezing. This would generally be the case on cold, clear 
winter mornings when conditions are also conducive to fog formation. The fog droplets (or ice particles 
in the case of ice fog) would then freeze to the surface of the bridge deck causing ice buildup. 
Theoretically, ice can also form in the absence of either freezing precipitation or fog, through 
sublimation of water vapour directly onto the bridge deck surface. However, this would only occur when 
the surface temperature is well below the temperature of the ambient air and the relative humidity of the 
ambient air is moderate to high, in which case fog droplets would also be forming and would likely 
make a more significant contribution to the ice formation. 
 
RWDI West Inc. (RWDI) modelled pre-project and post-project ice fog at the Dunvegan Bridge (RWDI 
2005). The fog modelling was conducted for January to March inclusive, since the river is typically 
frozen for this period but is expected to remain open following the construction of the Project. 
Table 4.4--3 summarizes the range of the number of days at the bridge with open water, percent of time 
with ice fog, and predicted frequency of bridge icing pre- and post-Project for five analogue years 
(RWDI 2005).  
 
Table 4.4-3: Possible Range of Frequency of Ice Fog and Bridge Icing at Dunvegan Bridge 

Month Climatic Condition Jan. Feb. Mar. 
Days with open water at Dunvegan Bridge 14 0 0 
Percent of time with expected ice fog at bridge 12.3 0 0 Pre-Project 
Percent of time with expected bridge icing 12.3 0 0 
Days with open water at bridge 31 28 31 
Percent of time with expected ice fog at bridge 27.3 9.7 4.7 

Two standard 
deviations colder 
than average 
(1995–96) Post-Project 

Percent of time with expected bridge icing 27.3 9 4.7 
Days with open water at bridge 21 0 0 
Percent of time with expected ice fog at bridge 18.5 0 0 Pre-Project 
Percent of time with expected bridge icing 18.5 0 0 
Days with open water at bridge 31 28 31 
Percent of time with expected ice fog at bridge 27.3 9.7 4.7 

One standard 
deviation colder 
than average 
(1984–85) Post-Project  

Percent of time with expected bridge icing 27.3 9 4.7 
Days with open water at bridge 25 0 5 
Percent of time with expected ice fog at bridge 22 0 0.8 Pre-Project  
Percent of time with expected bridge icing 22.0 0 0.8 
Days with open water at bridge 31 28 31 
Percent of time with expected ice fog at bridge 27.3 9.7 4.7 

Normal or 
average  
(1992–93) 

Post-Project  
Percent of time with expected bridge icing 27.3 9 4.7 
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Table 4.4-3: Possible Range of Frequency of Ice Fog and Bridge Icing at Dunvegan Bridge 
Month Climatic Condition Jan. Feb. Mar. 

Days with open water at bridge 26 0 0 
Percent of time with expected ice fog at bridge 22.9 0 0 Pre-Project  
Percent of time with expected bridge icing 22.9 0 0 
Days with open water at bridge 31 28 31 
Percent of time with expected ice fog at bridge 27.3 9.7 4.7 

One standard 
deviation warmer 
than average 
(1997–98) Post-Project  

Percent of time with expected bridge icing 27.3 9 4.7 
Days with open water at bridge 31 0 16 
Percent of time with expected ice fog at bridge 27.3 0 2.4 Pre-Project  
Percent of time with expected bridge icing 27.3 0 2.4 
Days with open water at bridge 31 28 31 
Percent of time with expected ice fog at bridge 27.3 9.7 4.7 

Two standard 
deviations 
warmer than 
average  
(1987–88) Post-Project  

Percent of time with expected bridge icing 27.3 9 4.7 
 
There is no expected change in the duration of open water in November and December. Therefore, 
there will be no increase in the number of days with an ice fog during these months, regardless of the 
severity of the winter (RWDI 2005). There would not be a significant increase in the frequency of an ice 
fog in March in all but the very coldest of years (see Table 4.4-3). The biggest effect would occur in 
January and February due to the very cold air temperatures that would occur then and because in the 
pre-project period the river would be ice-covered for most of those months.  

 
To determine the incremental effects of the Project on bridge deck icing, it was conservatively assumed 
that ice would form during fog events that coincide with ambient temperatures below 0°C. It was also 
conservatively assumed that the bridge deck temperature is the same as ambient temperature. Post-
project fogging and icing at the bridge is expected to occur just over 27 percent of the time in January 
(compared to 22 percent pre-Project), 9.7 percent of the time or less in February (compared with 
0 percent pre-Project) and less than 5 percent of the time in March (compared to less than 3 percent 
pre-Project).  
 
On an annual basis, the greatest increase in the days with ice fog would occur in the normal and 
colder-than-normal years when the number of days with an ice fog might double. The extended open-
water periods at the Dunvegan Bridge will result in more fog during winter. This will affect the 
Dunvegan Bridge traffic and reduce sunlight in the valley downstream from the Project.  
 
The frequency of fogging and icing due to the Project will generally increase under post-project 
conditions, but is expected to remain below 27 percent of the time in January (compared to about 
22 percent of the time under current average conditions), representing an incremental increase of 
5 percent. In February, frequency of fogging and icing conditions will increase to about 9 percent of the 
time (compared to no time previously). For March, the frequency of fogging and icing events due to the 
Project will be below about 5 percent of the time (compared to about 1 percent of the time under 
average conditions previously), representing an incremental increase of 4 percent. Fogging at bridge 
deck height will be limited to night-time hours and should not persist beyond a few hours following 
sunrise. During the fogging events, visibility is predicted to be reduced to less than 100 m about 
5 percent of the time under post-project conditions (compared to about 2 percent of the time 
previously). Visibility is not expected to be reduced below 50 m due to localized fogging.  
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Glacier Power has discussed the expected increase in the occurrence of ice fog and bridge deck icing 
with AIT, and has proposed to install advanced warning signage (such as Telvent, or similar) indicating 
when hazardous conditions exist on the bridge. This is expected not only to mitigate the safety 
concerns associated with increased ice fog and bridge deck icing, but also to mitigate current fog-
related safety concerns at the bridge.   
 
In light of the mitigative measures agreed to with AIT, the effect of project-induced increases of ice fog 
and icing at the Dunvegan Bridge is assessed as being not significant. 
 
4.4.5.2 Air Quality 
 
Effects on ambient air quality will be highly localized (i.e., within tens to hundreds of metres of the 
activity) and reversible because emissions are a result of construction and decommissioning activities 
and will stop once these activities are complete. Effects from construction and decommissioning 
emissions will be low to medium in magnitude.  
 
The Canadian Electricity Association has rated run-of-river hydroelectric facilities as zero-emitters of 
GHGs (Section 2, Table 2.11-1). The Project will release small incremental amounts of carbon dioxide 
emissions from the headpond and from operators’ vehicles. However, GHG emissions from the Project 
will be very small.  
 
The expected operating characteristics of the Project will provide a significant reduction in GHG 
emissions in Alberta, in the order of 500,000 t annually (assuming 0.8 t per MWh) by displacing other 
thermal generation sources. This reduction is anticipated to save the electric industry approximately 
$5 million per year in potential CO2 offset costs assuming a cost of $10/t. 
 
Mitigation measures, including the application of water to exposed surfaces to minimize dust generation 
will be incorporated into road construction activities during dry periods. There are no odorous emission 
sources associated with the facility. 
 
Adverse effects on ambient air quality from construction, operations, and decommissioning are rated as 
not significant. 
 
Malfunctions, accidents and unplanned events will have air quality effects similar to those of 
construction. These are rated as not significant.  
 
4.4.5.3 Noise 
 
Figures 4.4-1 and 4.4-2 illustrate common indoor and outdoor noise levels and those normally 
registered by various types of equipment (British Columbia Ministry of Transportation and Highways 
1992). Construction and decommissioning activities will cause increased noise levels above existing 
conditions, but they will be of short term and similar to some agricultural activities. The effects of 
construction and decommissioning noise are rated as not significant. 
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Energy industry operators must comply with the Alberta Energy & Utilities Board (EUB) ID 99-08 with 
respect to noise. This directive, as explained in more detail in Directive 38, regulates noise on the basis 
of pre-development sound levels at the nearest residence. Although no mandatory limits exist, new 
facilities for remote areas should be designed to meet a target sound level of 40 dBA Leq at 1.5 km 
(approximately 70 dBA at 50 m). 
 
Operation of the power facility is not expected to result in significant noise levels. Typical noise levels at 
small hydroelectric sites can be demonstrated by those experienced at Canadian Hydro’s Akolkolex 
Hydroelectric plant in central British Columbia. Noise data obtained from this plant, which has a partially 
buried powerhouse, are presented in Figure 4.4-3. By comparison with Figure 4.4-1, it can be seen that 
noise levels at small hydroelectric plants are generally lower than normal traffic or voice 
communications within 3 m of the powerhouse building. Noise created by the powerhouse tailwater will 
mask the small amount of noise generated inside the powerhouse. Currently the Peace River at 
Dunvegan is flat with no rapids to generate noise. Noise from flowing water over the spillway, when it is 
operating, is expected to be similar to rapids and will be barely audible at the private land holding 
approximately 1.5 km downstream of the headworks. The Project is not expected to be audible at the 
Dunvegan Historic Park interpretive centre or campground facility. 
 
Other sources of noise during operations include the small increase in traffic (two or three vehicles per 
day) due to operators travelling to and from the facility, and increased traffic to the boat ramp. The 
noises from the facility are expected to meet the EUB target noise levels. Operational noises are rated 
as not significant. 
 
Malfunctions, accidents and unplanned events will have noise effects similar to those of construction. 
These are rated as not significant.  
 
4.4.5.4 Cumulative Environmental Effects 
 
The effects of ice fog and icing in the area are considered primarily in terms of their effects on traffic 
and specifically at the Dunvegan Bridge. The project effects on ice fog and icing are not expected to 
interact with similar effects from any other activities in the area and, therefore, have no contribution to 
cumulative effects. 
 
The limited amount and short duration of atmospheric emissions associated with the Project are not 
expected to add measurably to the atmospheric emissions of other activities in the area to the extent 
that the significance criteria will be met. The contribution of the Project to cumulative effects on air 
quality is rated as not significant.   
 
Construction, operations and decommissioning activities will result in short-term noise additions to the 
area surrounding the project activities. The contribution of the Project to cumulative effects of noise is 
assessed as not significant.  
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4.4.5.5 Residual Environmental Effects 
 
Table 4.4-4 is a residual environmental effects summary matrix for the climate, air quality and noise 
VEC. Residual adverse environmental effects are predicted to be not significant.  
 
Table 4.4-4: Residual Environmental Effects Summary Matrix: Climate, Air Quality and Noise  

Phase Likelihood of Significant 
Effects 

 

Residual Environmental Effects 
Rating including Cumulative 

Environmental Effects* 
Level of 

Confidence Probability of 
Occurrence 

Scientific 
Certainty 

Construction NS 3   
Operations NS 3   
Decommissioning NS 3   
Malfunctions, accidents and 
unplanned events 

NS 3   

Project overall NS 3   
Key: 
 
Residual environmental effect rating: 
S  = significant adverse environmental effect 
NS = not significant adverse environmental effect 
P = positive environmental effect 
 
Level of confidence 
1 = low level of confidence 
2 = medium level of confidence 
3 = high level of confidence 

 
 
Probability of occurrence (based on professional judgement) 
1 = low probability of occurrence 
2 = medium probability of occurrence 
3 = high probability of occurrence  
 
Scientific certainty (based on scientific information and statistical 
analysis or professional judgement) 
1 = low level of confidence 
2 = medium level of confidence 
3 = high level of confidence 

Note: 
*As determined by the established residual environmental effects rating criteria for climate, air quality and noise. 
 

4.4.6 Monitoring 
 
Glacier Power does not propose to carry out any monitoring of climate, air quality or noise for the 
Project. However, occurrence of fog on Dunvegan Bridge will be detected and communicated to road 
users in real time by the fog warning lights. Glacier Power is committed to monitoring the effectiveness 
of the mitigation measures with AIT and to make adjustments to the measures as necessary, in 
consultation with them.  
 

4.4.7 Summary 
 
The Project will have virtually no atmospheric emissions during operations and will generate noise that 
is within the EUB’s target sound levels. There will be minor, short-term increases in atmospheric 
emissions and noise during the construction and decommissioning phases of the Project. Climatic 
factors, particularly fog in the valley, will return to pre-project conditions following the decommissioning 
phase. 
 
The presence of open water year-round at the Dunvegan Bridge, due to the Project, will result in an 
increase in the number of days with ice fog and icing at the bridge. The proposed provision of advance 
warning signage on the bridge, as discussed with AIT, will mitigate project effects. 
 
The effects of the Project on climate, air quality and noise are assessed as not significant. The Project 
effects are not predicted to add to the cumulative effects of other projects in the area on climate, air 
quality and noise.  
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