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E.14 LIGHT 

E.14.1 Introduction 

The Northern Lights Partnership (NLP), formed by Synenco Energy Inc. (Synenco) and 
SinoCanada Petroleum Corporation (SinoCanada), retained Millennium EMS Solutions Ltd. 
(MEMS) to prepare a discussion of lighting for the Northern Lights Upgrader Project (the 
Project).   

E.14.1.1 Terms of Reference 

Section 4.7.2 of the Final Terms of Reference (TOR) issued by Alberta Environment (AENV) 
on September 1, 2006 specifies the information requirements pertinent to light.  
Table E.14.1.1-1 indicates where these requirements are addressed in the Application. 

Table E.14.1.1-1:  Final Terms of Reference Concordance Table - Light 

TOR 
No. 

Terms of Reference Reference Section in 
Application 

4.7.2 Light  
Discuss baseline light level conditions.  Identify components of the Project that will affect light level, include: 
a) the identification of potentially-affected people and wildlife and the 

implications of any increased light levels; 
Volume 2: 
B.5.6.5,  
E.14.2 
 

b) identify facilities that will affect light levels at night and evaluate the 
potential effects of increased light on affected residents; and 

Volume 2: 
B.5.6.5,  
E.14.4 
E.14.6 

c) discuss the effects and mitigative measures to be utilized to 
minimize the production of light and flaring. 

Volume 2: 
B.5.6.5,  
E.14.6 

 

The following considerations were the focus of this light assessment: 

 current sources that contribute to illuminance at night; and 
 Project components that will generate and add to light levels (illuminance) at night at 

the Project site and contribute to off-site light exposure at nearby receptors. 
 

E.14.2 Study Area 

The Project is sited within the Alberta Industrial Heartland (AIH) on lands zoned “Heavy 
Industrial”.  Exterior lighting is used extensively by industrial facilities for safety and security 
purposes, as well as for provision of suitable visibility for night-time operations and 
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maintenance tasks.  Exterior lighting will be used throughout the life of this Project, from 
construction through decommissioning.   

A 1.6 km radius from the centre of the Synenco (on behalf of the NLP) owned land was 
identified as an area of focus for the light impact assessment (Figure E.14.2-1).  This area 
was selected as receptors within 1.6 km of the Project location have the most potential to 
experience light exposure.  The residential receptors within the 1.6 km area of focus are also 
shown on Figure E.14.2-1.  Receptors R196, R216, R195, R066, R074, R075 and R076 are 
located immediately adjacent to the Project site and, with little vegetation or topographic 
relief between them and the Project site, were selected for further assessment. 

Within the 1.6 km area of focus there are 11 residential dwellings.  The landscape is 
extremely variable ranging between forested sand dunes and level agricultural fields.  The 
dunes provide a buffer for most residences living within the area of focus.   

Abundant wildlife resides within the area of focus, including five mammals, five amphibians 
and over 200 species of birds.  Remnant natural habitat includes three large mature forest 
patches that consisted of the riparian area along the North Saskatchewan River (NSR), and 
two upland mixed forests.  Further information regarding wildlife is discussed in Volume 2, 
Section E.8 Wildlife  and Volume 4, CR #7 Wildlife. 

E.14.3 Study Approach 

A qualitative assessment was conducted to identify the extent and potential effects resulting 
from sky glow, local light trespass and glare within the area of focus from existing sources, 
as well as those generated by the Project.  Sky glow is defined to be the cumulative lighting 
of the night sky or “exposure” from light sources situated in the general area of focus and 
beyond.  Light trespass is defined as unwanted light that falls beyond the property line or 
area intended to be illuminated (IESNA 2000).  Glare occurs when light travels directly from 
the source to the eye (IESNA 2000). 

The site reconnaissance was conducted on July 20, 2006 to determine current nighttime 
illuminance.  Photographs of visible light sources within the area of focus were taken at the 
selected receptors.  Receptors R196, R216, R195, R066, R074, R075 and R076 were 
selected based on their location in close proximity to the Project site along Highway 38 and 
the little vegetation or topographic variation at these locations that could be used for visual 
screening.  Light sources, light source location and direction and general light level 
observations (illuminance, source intensity) were identified at the receptor locations.   
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E.14.4 Current Conditions 

Sources currently contributing to night light in the area of focus, on either a near-continuous 
or intermittent basis, include: 

 Agrium Redwater Fertilizer Operations; 
 Degussa; 
 Provident Williams; 
 Shell Scotford Complex; 
 Dow Chemical; 
 Residential yard and porch lights (intermittent); 
 Light standards along Secondary Highway 643 (west boundary) and Highway 38 

(north boundary); 
 Secondary Highway 643 and Highway 38 traffic (intermittent); 
 Town of Redwater; and 
 City of Fort Saskatchewan. 

 

All residences and wildlife in the vicinity of the Project currently experience some level of light 
exposure from industry and the other sources listed above during non-daylight hours.  These 
sources are shown in Figure E.14.4-1.  The residences and wildlife within the area of focus 
experience sky glow from numerous sources including industry as well as local 
municipalities.  Light and/or sky glow from nearby facilities Agrium Redwater Fertilizer 
Operations and Shell Scotford Complex are visible within the area of focus, either directly or 
indirectly (limited glare is partially blocked by trees or topography).  The lights from other 
industrial facilities across the North Saskatchewan River (NSR) also contribute to sky glow 
and are visible to the residences and wildlife. 

In addition to impacts caused by normal operating conditions, upset flaring from industrial 
facilities also contributes to light exposure.  Effects in the area of focus from industry flaring 
during non-daylight hours are mainly characterized as sky glow and glare. 

E.14.5 Project Lighting Requirements 

Exterior lighting is a safety and security requirement for industrial facilities such as upgraders 
and petroleum processing plants, and is provided as required to support high traffic areas, 
security checkpoints, and facility areas where operations and maintenance attention is 
regularly needed.  In general, high-pressure sodium (HPS) lighting fixtures (luminaires) will 
be used for exterior lighting in the operating Project.  The construction phase may use a 
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variety of different luminaires and light sources (e.g., incandescent lamp), depending on 
purpose.  The two primary categories of Project exterior lighting include the following: 

 process area lighting, associated with operations and maintenance of facility 
equipment and systems; and, 

 roadway, gate, and local security lighting (e.g., site areas). 
 

The location of exterior lights and the recommended process area illuminance as indicated 
by the American Petroleum Institute Recommended Practice 540 are outlined in 
Table E.14.5-1.  Process lighting will be controlled by a combination of control devices 
including photocell, astronomical or time clock controlled contactor, motion detector, and 
physical switching by station personnel. 

Table E.14.5-1:  Location of Exterior Lighting and Lighting Illuminance (Process 
Areas) 

Location Illuminance (lux/footcandles)(*) 
Under Piperacks (General) 33/3 
Outdoor Process Areas (General) 33/3 
Pump Alleys 55/5 
Maintenance Platforms 55/5 
Outdoor Stairways and Ladders 55/5 
Doorways 55/5 
Other Entrances 55/5 
Tank Farms (General) 11/1 
Transformer Yards 33/3 

(*) Illuminance in SI units measured in “lux” (lumens/m2), with more common “foot-candle” equal to 
0.092 times lux.   

These lighting areas either refer to the ground surface in the location defined or surface of 
critical process equipment therein.  Where possible, such process lighting is provided by 
overhead luminaires with down-directed light and should not produce significant glare at site 
boundaries except through reflection.  The reflection could constitute light trespass and could 
add to sky glow in the area. 
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Exterior lighting at the main plant entrance intersection, roadways, and parking areas will 
improve night visibility for on-site traffic and aid in security, with target illuminance as 
specified in Table E.14.5-2.  Such site lighting will similarly consist of overhead luminaires 
with down-directed light; through various mitigative measures, these luminaires will not 
produce off-site glare and will only nominally add to sky glow or constitute trespass except at 
site entrances.   

Table E.14.5-2:  Location of Exterior Lighting and Lighting Illuminance (Site 
Areas) 

Location Illuminance (lux/foot-candles) 
Roadways (General) 11/1 
Parking Areas 33/3 
Entrance Areas off Highways 38 and 643 55/5 
 

The Project will have a three-flare system, which will include: 

 acid gas (hydrogen sulphide) flare; 
 high pressure hydrocarbon flare; and 
 low pressure hydrocarbon flare. 

 

Flaring through these three flares will occur periodically, typically as an emergency device 
associated with process or equipment upset.  The light emitted from these flare will not be 
continuous; however, it may contribute to light trespass depending on flow and intensity.  In 
addition, high tower marking lighting may be required to mark the physical location of the 
flare stacks for aviation safety.  These lights will be visible to the residences and wildlife living 
in the area. 

Receptors R196, R216, R195 and R215 will be most affected by exterior lighting, as they are 
located along Highway 38 and there is little or no vegetation or topographic variation for 
visual screening.  The remaining receptors R074, R075, R076 and R077 may also 
experience increased illuminance, but to a lesser extent, as light should be screened by 
topography and vegetation.   

Wildlife living in the mixed upland forest within the northern portion of the 
NW 32-056-21 W4M will be most affected by exterior lighting as they will be living 
immediately adjacent to the Project.  However, the extreme topography and vegetation in this 
area may screen some light.  Wildlife living in the other forest patches located in Sections 33 
and 28-056-21 W4M may also experience increased illuminance, but to a lesser extent, as 
light should be screened by topography and vegetation. 
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E.14.6 Mitigation 

Mitigative measures will be implemented to reduce the impact of light exposure caused by 
exterior night lighting.  These measures may include: 

 “floodlight” luminaires that will be aimed at angles which are as low as practical with 
light pointed either downward and inward from boundary side towards Project 
equipment; 

 shielded luminaries that focus light on the target and reduce horizontal stray light 
emission; 

 luminaires mounted at heights that will avoid glare and light trespass, while 
maximizing the economy of needed lighting (minimum number of luminaires); 

 indirect lighting and lighting equipped with quality prismatic and opaque lens material, 
which will reduce glare, used when appropriate; 

 areas where illuminance could be reduced when equipment or areas served are not 
in use and treatment with full shutoff devices (automatic/manual, motion-based or 
timer); in general, there should be no need for supplemental outdoor lighting during 
day-light hours; 

 use of low-impact and energy-efficient luminaire sources (e.g., HPS) producing an 
efficacy of at least 60 lumens per watt, and possessing the minimum necessary 
wattage (minimum light power density (LPD)) to produce necessary light; 

 outdoor luminaires that use lamps greater than 175 watts consideration of full “cutoff” 
design for light distribution where reflection and other issues do not limit effectiveness 
(cutoff is light distribution where the candela per 1000 lamp lumens does not exceed 
25 at or above a vertical angle of 90 degrees above nadir and 100 at or above a 
vertical angle of 80 degrees above nadir, where 90 degrees above nadir is essentially 
a horizontal line at ground surface);  

 indoor lighting, typically fluorescent or incandescent, which will remain in service for 
extended periods and night, with blinds or drapes where they could contribute to light 
trespass or glare in the area of focus; 

 location of equipment requiring night light away from site boundaries and behind 
other equipment or buildings, where possible; 

 visual barriers, such as berms or vegetation (i.e, trees), and preservation of natural 
topographic barriers (e.g, sand hills) in place to reduce visual impact of exterior 
lighting to offsite areas and receptors; and 

 a light management plan that includes consultation with stakeholders with an 
opportunity to re-evaluate illuminance and other lighting issues. 
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Mitigative measures to reduce flaring during night time conditions may include. 

 Plant maintenance activities to coincide with scheduled plant shutdowns to reduce 
the number of flaring events during normal operations. 

 Planned flaring will be scheduled during daylight hours as much as possible. 
 Generally, white flashing or red obstruction lights are used for all aviation obstructions 

in Canada (Transport Canada 2000) depending on height above grade; however, 
Northern Lights will make an effort to install red marking lights if they are found 
necessary given that red marking lights are less impactive on the area of focus. 

 In certain upset conditions, flaring at plant turn-down rates may be preferred over 
flaring events caused by complete plant shutdown and plant start-up, until steady 
state operations are reached.  This action is believed to have minimal effects on light 
trespass or glare. 

 

E.14.7 Potential Residual Effects 

Potential residual effects expected from the Project on the area of focus include the 
following: 

 local addition of light trespass, particularly at the two site entryways off Highways 38 
and 643; 

 flare stack aircraft obstruction lighting may be deemed necessary (Minister of 
Transportation may mandate that such lights be employed based on final stack height 
and location); 

 limited glare and sky glow associated with process lighting which cannot be fully 
mitigated through the measures previously noted; this will particularly be true on 
elevated platform areas of process towers, stacks, and elevated equipment; and 

 periodic flaring during the Project startup and commissioning phase, with emergency 
flaring following steady-state operations could occur at night and produce both 
trespass and glare in the area of focus. 

 

Actual quantitative measurement of these residual effects will be defined during the detailed 
design of the Project.  Effects will be minimized through use of mitigative measures.  It is 
anticipated that the expected light intensity at Project site property lines after construction is 
complete will typically be less than 0.2 foot-candles, except at site entrances where intensity 
is expected to be less than 5 foot-candles.   
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E.14.8 Summary 

Residents in the vicinity of the Project currently experience some level of light exposure from 
surrounding sources.  The Project will increase illuminance at Receptors R196, R216, R195 
and R215; however, this increase will not be to illuminance levels currently emitted by other 
facilities in the area.  The NLP will implement mitigative measures to prevent light trespass, 
but certain exterior lighting and visible flaring during upset conditions are required for Project 
security and safety.   

E.14.9 References 

American National Standards Institute (ANSI).  2004.  Standard C136.2-2004 American 
 National Standard for Roadway and Area Lighting Equipment – Luminaire Voltage 
 Classes.  ANSI.  Washington, DC.  

American Petroleum Institute (API).  1999.  Recommended Practice 540, Electrical I
 nstallations in Petroleum Processing Plants. Fourth edition. API.  Washington, DC. 

Canadian Standards Association (CSA).  1994.  Standard C653-94, Performance Standards 
 for Roadway Lighting Luminaires.  CSA.  Mississauga, Ontario. 

Illuminating Engineering Society of North America (IESNA).  1993.  The IESNA Lighting 
 Handbook.  Eighth edition.  IESNA, New York, NY.  Various pagings. 

Illuminating Engineering Society of North America (IESNA).  2000.  The IESNA Lighting 
 Handbook.  Eighth edition.  IESNA, New York, NY.  Pp. 10-5. 

Illuminating Engineering Society of North America (IESNA).  .  Recommended Practices and 
 Design Guides.  IESNA, New York, NY. 

National Electrical Manufacturers Association (NEMA).  2004.  White Paper on Outdoor 
 Lighting Issues – Quality Lighting Applications.  NEMA, Rosslyn, Virginia. 

Transport Canada.  2000.  Canadian Aviation Regulations (CARS), Part VI General 
 Operating and Flight Rules, Standard 621.19 – Standards Obstruction Markings.  
 Transport Canada.  Edmonton, Alberta. 


	Main Menu
	Search
	Table of Contents
	List of Tables
	List of Figures
	E.14 LIGHT
	E.14.1 Introduction
	E.14.1.1 Terms of Reference
	Table E.14.1.1-1: Final Terms of Reference Concordance Table - Light


	E.14.2 Study Area
	Figure E.14.2-1 Area of Focus

	E.14.3 Study Approach
	E.14.4 Current Conditions
	Figure E.14.4-1 Baseline Sources of Light Exposure

	E.14.5 Project Lighting Requirements
	Table E.14.5-1: Location of Exterior Lighting and Lighting Illuminance (ProcessAreas)
	Table E.14.5-2: Location of Exterior Lighting and Lighting Illuminance (SiteAreas)

	E.14.6 Mitigation
	E.14.7 Potential Residual Effects
	E.14.8 Summary
	E.14.9 References


	MainMenu: 
	Search: 


