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7 LIGHT 

7.1 Setting 
The Project will be located within Sturgeon County in Alberta’s Industrial Heartland. The nearest 
population centre is Fort Saskatchewan, about 6 km south of the principal development area 
(PDA). The Project is also near communities such as Gibbons, Bon Accord and Red Water. An 
extensive amount of industrial development (e.g., Agrium Products Inc., Degussa Canada Inc., 
Provident Energy Ltd. and Shell’s Scotford Complex) currently exists in the region and the 
associated facilities include industrial lighting that, although essential for safety and security at 
the facilities, could be considered a nuisance by nearby residents.  

7.2 Assessment Focus 
Table 7-1 lists the key light issues related to the Project. These issues are based on the final 
Terms of Reference (TOR) prepared by Alberta Environment (AENV) (AENV 2006) through 
public input, and with the professional judgement of the author (see Author Page).  

Table 7-1: Key Issues for Light 
Project Phase Key Issue Source Relevance to Project 

Increase in 
illuminance1 

AENV TOR,  
Section 4.7.2 

The Project facilities will include 
nighttime lighting which might 
illuminate nearby residences. 

Operations 

Increase in 
luminance2 

AENV TOR, 
Section 4.7.2 

The Project facilities will include 
nighttime lighting which will be visible 
to nearby residences. 

7.3 Local Study Area 
The local study area (LSA) extends approximately 1 km from each side of the Project’s property 
line. It includes the Degussa Canada Gibbons Hydrogen Peroxide plant (1 km east of the PDA) 
and the Provident Energy Redwater Fractionation facility (southeast of the PDA). It also includes 
private residences (Figure 7-1). Only private residences within approximately 1 km of the 
Project’s property line were assessed because residences farther away will likely not be 
affected because of the rapid decrease of light intensity with distance. The receptor sites that 
were considered are listed in Table 7-2. 

                                                      
1 Illuminance is defined as the total luminous flux (i.e., the perceived power of light) incident on a surface per unit 
area. It provides an indication of the incident light level in a specific location and can be thought of as the amount of 
light available to read a piece of paper. The units of illuminance are Lux. 
2 While incident light levels can be very low at a particular location, bright lights in the distance can be 
objectionable. While brightness is subjective and cannot be measured, luminance is a measurable quantity that 
closely corresponds to brightness as both parameters are largely dependent on the area and angle from which the 
light is emitted. As a result, luminance has been used in this assessment to provide an indication of “brightness”. It is 
defined as the luminous intensity (i.e., the power of light energy emitted) per unit area projected in a given direction 
and has units of candela per square meter. A direct line-of-sight is required for luminance to be an issue. 
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Table 7-2: Receptors Evaluated for the Project 
NAD 83 UTM 
Coordinate  

(m) 
Receptor 

 
Easting 

 
Northing 

 

Approximate 
Distance to 

PDA1  

(m) 
Comments 

 
R2 359320 5965406 1,900 On edge of Provident Energy’s property 

line, surrounded by trees 
R7 355302 5967229 1,500  
R8 358658 5970104 900 Trees block view of facilities to the south 
R12 360243 5968769 1,100 Vacant 
R33 359453 5970263 1,100 Trees block of facilities to the south 

NOTE:  
1Approximate distance from the receptor to the closest building wall (not to fence line, construction lay 
down area or coke storage). 

7.4 Project Design and Mitigation to Reduce Effects 
The following mitigation measures will be implemented as needed and where practical to reduce 
the effects of light exposure on receptors as a result of night lighting:  

• floodlights will be aimed at luminaries from the boundary of the Project site inward and 
downward toward equipment 

• luminaries will be shielded to focus light where required and avoid horizontal stray light 
emission 

• luminaries will be installed at a height that will reduce light trespass and glare, yet allocate 
the minimum number of luminaries required 

• timer or motion-based lighting will be used in areas where permanent illumination is not 
necessary 

• incandescent or fluorescent lights will be used for indoor lighting along with blinds and 
drapes to block glare and light trespass through windows 

• areas or equipment that require night lighting will be located away from the Project site 
boundary 

• visual barriers (such as topsoil stockpiles, vegetation) will be used to reduce light emissions 
to offsite areas 

7.5 Project Residual Effects 

7.5.1 Analyses 
Light that escapes from the specific facility it was intended to illuminate is known as light 
trespass. A quantitative study was conducted to estimate illuminance (incident light) and 
luminance (brightness) levels at the selected receptors (Table 7-2) because of the Project. 

To gain an understanding of the light levels associated with the Project, illuminance and 
luminance measurements were taken for several similar existing facilities in Alberta’s Industrial 
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Heartland. The existing facilities are similar to the Project in terms of operations (i.e., all are 
upgraders or refineries) and terrain features (i.e., all are located north of Fort Saskatchewan 
within several kilometres of each other), it is considered that measured light levels from current 
facilities can be used to adequately estimate light levels from the Project. 

Lighting measurements for current facilities were plotted versus straight line distance from the 
facility being measured. These plots were then used to predict lighting levels at specified 
residences/receptors based on their distance from the Project. When considering the distances 
from the receptors to the Project facilities, the construction lay down area to the northwest and 
the coke storage area to the south were not considered as critical areas to the study because 
lighting associated with these parts of the facility is expected to be minimal. To be conservative, 
trees and rolling terrain were not considered. In reality, continuous rows of trees or ravines 
obscure direct lines of sight between the Project and some residences. As a result, the 
estimated lighting levels are expected to be overstated. 

For this assessment, terrain features (i.e., ravines) and vegetation (i.e., trees) were not 
considered and all receptors were assumed to have a direct line of sight to the PDA. This is a 
conservative assumption because the terrain and vegetation typical of the Fort Saskatchewan 
area can offer protection from light sources. At least one of the properties included in the 
assessment is located in a ravine, precluding a view of any of the surrounding facilities, and is 
sheltered by lines of trees at the edges of fields that also block direct lines of sight. Many of the 
residences have many trees on their properties that also act to block direct lines of sight.  

Photo 7-1 shows landscape typical of the area and Photo 7-2 shows typical lighting at a facility 
in Alberta’s Industrial Heartland.  

 

 

Photo 7-1: Landscape Typical of the Local Study Area 
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7.5.1.1 Assessment Criteria 
Criteria are typically established by regulatory agencies to specify acceptable levels of a 
parameter of interest (e.g., contaminant levels, lighting levels). For Sturgeon County, where the 
Project will be located, there are no known regulations governing light trespass. Therefore, this 
study relies on information researched on this subject, as presented below. 

Illuminance Criteria 
Lighting criteria for illuminance are available from the U.S. Green Building Council, Leadership 
in Energy and Environmental Design (LEED) and are shown in Table 7-3. 

Table 7-3: Illuminance Criteria  

Item 
 

Description 
 

Maximum 
Illuminance 

(Lux) 
Intrinsically dark landscape Parks 0.0 
Low ambient brightness Outer urban and rural residential areas 1.1 
Medium ambient brightness Urban residential areas 2.2 
High ambient brightness Urban areas with residential and commercial areas 6.5 

SOURCE: U.S. Green Building Council, LEED (2001) 

As a guideline for this assessment, the maximum illuminance level for rural residential areas 
was used (i.e., 1.1 Lux).  

As a comparison, the Illuminating Engineering Society of North America (IES) recommends a 
minimum lighting level of 5.4 Lux for safety. Various other standards recommend 5 to 20 Lux for 
pedestrian walkways and the recommended lighting for stairways is typically about 50 Lux. 
Interiors of buildings are measured in the hundreds of Lux.  

Luminance Criteria 
Although similar criteria do not exist for luminance, a comparison of estimated Project lighting 
levels can be made against known levels. Luminance measurements of typical light sources are 
shown in Table 7-4.  

Table 7-4: Luminance Measurement Examples 
Item 

 
Luminance 

(cd/m2) 
Sun 900,000,000 
Street lamp 23,000 

Full moon 400 



Sturgeon Upgrader Project Volume 2: Environmental and
Section 7: Light Socio-economic Impact Assessment
 

December 2006  
Page 7-6  
 

7.5.1.2 Field Measurements 
To estimate light levels from the Project, light levels from similar facilities were measured. 
Fieldwork was started on September 26, 2006 under a clear night sky. The temperature was 
approximately 5ºC and a Sekonic L-558 Cine light meter was used to record lighting levels. 
Measurements were taken at approximately 100 m increments along a straight line starting at 
the perimeter fence of a facility and extending outward in a perpendicular direction. A range of 
facilities were investigated and, where possible, lines were taken from different sides of the 
same facility to provide a broader range of lighting level data. 

7.5.2 Illuminance 
Table 7-5 lists the illuminance measurements taken from several existing facilities. Except for 
the east side of Facility 3 (where a large light existed next to the fence), illuminance levels 
typically decreased to below measurable levels in the distance between the facility buildings and 
lights and the fence line. In the two cases where illuminance was measurable at the facility 
fence line (Facility 2 and the east side of Facility 3), measurements diminished rapidly with 
increased distance from the fence line. In all cases, illuminance was reduced to below 
measurable levels by approximately 400 to 500 m from the light source. Therefore, for a typical 
upgrader or refinery, 500 m can be used as a cut-off for illuminance.  

Based on the illuminance measurement results for these existing facilities, the Project is not 
expected to increase illuminance levels at the receptors in the LSA (Table 7-2). 

Table 7-5: Illuminance Measured at Existing Facilities 

Measurement 
 

Approximate Distance 
from Facility Light Source

(m) 
Illuminance2 

(Lux) 
Facility 11 75 Eu 
Facility 21 320 2.3 
Facility 3 (east side) Point 11 10 15 
Facility 3 (east side) Point 2 230 0.7 
Facility 3 (east side) Point 3 320 Eu 
Facility 3 (north side)1 600 Eu 
Facility 3 (south side)1 500 Eu 

NOTES: 
1Measurement taken at the facility fence line. 
2Eu indicates a reading less than 0.63 Lux (the lower limit of the Sekonic L-558 Cine light meter). 

The distance between the Project and the receptors results in illuminance levels below LEED 
criteria for rural residential areas (1.1 Lux) and below the measurable limits of the light meter 
(0.63 Lux). In addition, the receptors are located a minimum of 900 m from the PDA, which 
exceeds the 500-m cut-off for illuminance (discussed previously). For example, Receptor R8 is 
approximately 900 m from the closest Project light source. Because illuminance measurements 
from similar facilities indicate illuminance drops below measurable levels at a maximum 
distance of about 500 m (for the Sekonic L-558 Cine light meter), illuminance at R8 will not be 
measurable when the Project is completed.  
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7.5.3 Luminance 
Luminance levels vary according to the spot selected for measurement (i.e., from a distance, a 
typical facility has many “spots” of light that can be individually selected for measurement) and 
the distance from the spot to the measurement device. During field measurements, steps were 
taken to measure the spot that provided the highest luminance value from any given distance 
(i.e., the “hot spot”). As shown in Figure 7-2, these luminance measurements and their 
corresponding distances were plotted on a log-log graph and two best-fit lines where super-
imposed on the range of data. The high/low best-fit lines were used along with distance from the 
PDA to the receptor of interest to estimate luminance levels at the specific receptor. Results are 
shown in Table 7-6. 

It is important to note that estimated luminance values should not be directly compared to the 
measured luminance values, because the estimated values conservatively assume a direct line 
of sight that typically does not exist. Terrain and vegetation effects will block the line of sight in 
many cases as outlined below.  

The relatively high measured luminance value for R2 (31 cd/m2) is from a light associated with 
the Provident facility to the south and is not related to the Project, which lies to the northwest. 
Because this residence is located in a small valley, there will be no direct view of the Project 
and the luminance value will remain unchanged after Project construction. If a direct view of the 
Project were possible, the estimated range of luminance values would be 4 cd/m2 to 15 cd/m2. 
Photo 7-2 shows the residence located in this area and the trees sheltering it from facility lights. 
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Figure 7-2: Luminance Measurements at Specified Distances for Existing Facilities 
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Table 7-6: Estimated Luminance Values at Specified Receptors 
Project 

Receptor 
Number 

 

Approx. Distance to 
PDA1 

(m) 

Existing 
Facilities 
Measured 

Luminance2,3 

(cd/m2) 

Low Estimated 
Luminance4 

(cd/m2) 

High Estimated 
Luminance4 

(cd/m2) 
R2 1,900 31 4 15 
R7 1,500 Eu 5 20 
R8 900 1.0 11 45 
R12 1,100 1.0 10 40 
R33 1,100 Eu 10 40 

NOTES: 
1Approximate distance from the receptor to the closet building wall (not to fence line, construction lay 
down area or coke storage). 
2Values measured during September 26, 2006 field trip. 
3Eu – indicates a reading less than 0.25 cd/m2 (the lower limit of the Sekonic L-558 Cine light meter). 
4Luminance extrapolated from field data graph of similar facilities based on a direct line of sight. 
 

 

Photo 7-2: Receptor 2 with Tree Shelter 
Receptor R7 has no direct line of sight to the Project due to trees on the property. As a result, 
luminance values from the Project will remain unchanged (i.e., at the lower limit of the 
Sekonic L-558 Cine light meter, which is 0.25 cd/m2). If a direct view of the Project were 
possible, the estimated range of luminance values would be 11 cd/m2 to 45 cd/m2. 
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Receptors R8 and R33 (Photo 7-3) have no direct line of sight to the Project due to trees on the 
properties. As a result, luminance values from the Project will remain unchanged from those 
before the Project (i.e., at the lower limit of the Sekonic L-558 Cine light meter, which is 
0.25 cd/m2). The measured luminance value of 1.0 cd/m2 at R8 was measured beside the 
property at a gap in the trees because a direct line of site to any facility was not possible. If a 
direct view of the Project were possible, the estimated range of luminance values would be 
5 cd/m2 to 20 cd/m2.  

 

Photo 7-3: View of Receptor 33 Looking South 

Receptor R12 has a measured luminance value of 1 cd/m2. This value was obtained by looking 
east (in the opposite direction of the Project) toward the Agrium Redwater facilities. Because 
this facility is not related to the Project, this measured luminance value will not change during 
Project operations. Looking west toward the Project, a maximum luminance value of 40 cd/m2 
can be expected. 

As detailed above, terrain and/or vegetation effects and the associated lack of direct lines of 
sight will prevent high luminance values at the selected receptors regardless of installed lighting 
at the Project facilities. However, if trees and vegetation were removed between the receptor 
and the facility, the maximum estimated luminance would be 45 cd/m2. To put this in 
perspective, a full moon measures in the vicinity of 400 cd/m2. 

While the discussion of acceptable lighting levels can be a highly subjective topic, it appears 
that the Project will not substantially alter lighting levels at the specified receptors. Illuminance 
decreases rapidly with distance and therefore, an approximate cut-off of 500 m can be applied 
for facilities of this type. At this distance, illuminance levels are below LEED criteria for rural 
residential areas (1.1 Lux) and below the measurable limits of the Sekonic L-558 Cine light 
meter (0.63 Lux). Because there are no residences within 500 m of the Project, illuminance is 
not expected to be an issue.  
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Luminance was used as a measurable surrogate for the subjective concept of brightness. While 
luminance levels could potentially be increased during Project construction (i.e., there will be 
another bright building on the horizon) these levels will not affect the specified receptors 
because terrain and vegetation will be blocking direct lines of sight for the receptors. Therefore, 
luminance levels (i.e., bright spots in the facility complex) are not expected to be an issue. 
However, if all trees and vegetation were removed between the receptor and the facility, the 
maximum luminance would be approximately 45 cd/m2. To put this in perspective a full moon 
has a luminance value of 400 cd/m2.  

7.5.4 Prediction Confidence 
This assessment used a practical approach that involved measuring light levels from facilities 
similar to the Project and then based on these levels, estimating the Project’s light levels. There 
are five sources of uncertainty with this approach: 

• Measurement: Light levels depend on many factors including distance and direction from the 
light source, atmospheric conditions such as clouds, the presence of the moon, ground 
cover (e.g., snow) and the actual source measured (for luminance). While measurements 
taken under a specific set of conditions should only be used to provide light level estimates 
under similar conditions, it is not practical to collect such a wide range of data. As a result, 
measurements taken under specific sets of conditions are used to represent all conditions. 
This uncertainly is reduced as the number of measurements in the database grows. 

• Scaling: No two facilities are identical and measurements taken from one can not predict 
light levels at a different facility with absolute accuracy. This uncertainty is reduced by 
measuring a range of facilities and providing a low and high estimate in an attempt to 
capture a range of facility sizes. 

• Lines of sight: Lines of sight from the various residences to the Project have a dramatic 
affect on light levels. For example, measurements can be reduced by trees or shrubs that 
partially block the direct line of site. Lines of site also make it difficult to estimate future light 
levels because the exact locations of installed lighting have not yet been determined. 

• Flaring: Upgraders and refineries typically have flares but the nature of this flaring is 
intermittent. As well, the size of each flare (and therefore the light levels associated with it) is 
specific to the flare and the flaring event. Though an attempt has been made to include 
flares in the measurements taken, it is not possible to capture light levels for every size of 
flare and flaring event. 

• Instrumentation: Though there is potential error associated with every measuring instrument, 
it is felt that these errors are minor compared to those mentioned above. 

In summary, the confidence level in the luminance estimates is high because of the dramatic 
decrease in luminance levels with distance from the source. Beyond a certain distance, 
luminance levels decrease to background levels and at the typical distances between receptors 
and facilities (i.e., 1 km), the uncertainties described in this section (with the exception of line of 
sight) are not an important consideration.  

The confidence level in the illuminance estimates is moderate to high. The uncertainties listed 
above can play a substantial role in both measuring and approximating illuminance levels. Not 
withstanding these uncertainties, the approach used in this assessment is a practical approach 
based on real world measurements and the approximated range of values will provide an 
indication of expected illuminance levels. 
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7.6 Follow-up and Monitoring 
PCOSI will monitor facility lighting effects during design to ensure illuminance levels meet LEED 
rural residential criteria (1.1 Lux) and luminance levels at receptor locations approximate those 
of similar facilities in the area. 

7.7 References 
Alberta Environment (AENV). 2006. Final Terms of Reference for an Environmental Impact 

Assessment Report for the Proposed Petro-Canada Oil Sands Incorporated (PCOSI) 
Sturgeon Upgrader. Edmonton, AB. 

U.S. Green Building Council, LEED. 2001. Leadership in Energy and Environmental Design 
Reference Guide, Version 2.0, Sustainable Sites, Credit 8. 


	Menu
	Search
	7 LIGHT
	7.1 Setting
	7.2 Assessment Focus
	Table 7-1: Key Issues for Light

	7.3 Local Study Area
	Figure 7-1: Light Receptors
	Table 7-2: Receptors Evaluated for the Project

	7.4 Project Design and Mitigation to Reduce Effects
	7.5 Project Residual Effects
	7.5.1 Analyses
	Photo 7-1: Landscape Typical of the Local Study Area
	Table 7-3: Illuminance Criteria
	Table 7-4: Luminance Measurements Examples

	7.5.2 Illuminance
	Table 7-5: illuminance Measured at Existing Facilities

	7.5.3 Luminance
	Figure 7-2: Luminance Measurements at Specified Distances for Existing Facilities
	Table 7-6: Estimated Luminance Values at Specified Receptors
	Photo 7-2: Receptor 2 with Tree Shelter
	Photo 7-3: View of Receptor 33 Looking South

	7.5.4 Prediction Confidence

	7.6 Follow-up and Monitoring
	7.7 References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


	Search: 
	Main Menu: 
	Volume 2 TOC: 


