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TECHNICAL REPORT/TECHNICAL DATA REPORT DISCLAIMER

The Canadian Environmental Assessment Agency determined the scope of the Project and the scope of

the assessment in the Final Environmental Impact Statement Guidelines (EISG) issued January 7, 2014.

The scope of the Project includes the project components and physical activities to be considered in the
environmental assessment. The scope of the assessment includes the factors to be considered and the
scope of those factors. The Environmental Impact Statement (EIS) has been prepared in accordance
with the scope of the Project and the scope of the assessment specified in the EISG. For each
component of the natural or human environment considered in the EIS, the geographic scope of the

assessment depends on the extent of potential effects.

At the time supporting technical studies were initiated in 2011, with the objective of ensuring adequate
information would be available to inform the environmental assessment of the Project, neither the scope

of the Project nor the scope of the assessment had been determined.

Therefore, the scope of supporting studies may include physical activities that are not included in the
scope of the Project as determined by the Agency. Similarly, the scope of supporting studies may also

include spatial areas that are not expected to be affected by the Project.

This out-of-scope information is included in the Technical Report (TR)/Technical Data Report (TDR) for
each study, but may not be considered in the assessment of potential effects of the Project unless

relevant for understanding the context of those effects or to assessing potential cumulative effects.
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EXECUTIVE SUMMARY

The Roberts Bank Terminal 2 Project (RBT2 or Project) is a proposed new three-berth marine terminal at
Roberts Bank in Delta, B.C. that could provide 2.4 million TEUs (twenty-foot equivalent units) of additional
container capacity annually. The Project is part of Port Metro Vancouver's Container Capacity
Improvement Program, a long-term strategy to deliver projects to meet anticipated growth in demand for

container capacity to 2030.

Port Metro Vancouver has retained Golder Associates Ltd. (Golder) to assess the potential changes in
environmental light levels attributable to the proposed Project light emissions. The potential light
emissions from RBT2 were assessed in accordance with the Commission Internationale de I'Eclairage

(CIE)" guidelines and the limits previously used in literature (Narisada and Schreuder 2004).

The CIE guidelines are addressed in this report for RBT2, and specifically those relating to the potential
changes attributable to the Project on light trespass and sky glow at the surrounding receptor sites. Light
trespass and sky glow are the parameters used to assess the potential changes in light levels attributable

to the Project.

Golder measured the existing light trespass and sky quality levels at 12 Point(s) of Reception (POR[s]) in
the area surrounding the Roberts Bank terminals during site visits between March 27 and April 2, 2014
and on August 27, 2014. Using the existing light levels and light fixture photometric data from
manufacturers, light trespass and sky glow levels associated with the Project operation were predicted at
the PORs. The predictive analysis indicates that Project-related light emissions are expected to change
the current CIE light trespass environmental light classifications at one of the PORs, and also change the

current CIE sky glow zone classification at one of the 12 PORs.

! Translation: International Commission on lllumination
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LIST OF ACRONYMS AND ABBREVIATIONS

Abbreviation

Term

CIE

Commission Internationale de I'Eclairage

IESNA Illuminating Engineering Society of North America
PORs Point(s) of Reception
UTM Universal Transverse Mercator
GLOSSARY OF TERMS
Term Description

Astronomical

The time when the centre of the sun is between 12° and 18° below the horizon. From the
end of astronomical twilight in the evening to the beginning of astronomical twilight in the

twilight morning, the sky (away from urban light pollution) is dark enough for all astronomical
observations

Candela The luminous intensity of a lighting source and is measured in candelas (cd = Im/steradian)
The total luminous flux incident on a surface, per unit area (i.e. lumens per m2). Itisa

Illuminance / measure of the intensity of the incident light, wavelength-weighted by the luminosity function

illumination level

to correlate with human brightness perception and is the standard metric for lighting levels,
measured in Lux

Indicators

Specific characteristics of the environment that can be measured, qualified or determined in
some way

Magnitude per

A relative measure of the brightness of the sky. The natural background is 21.6, and the

square arc smaller the number the brighter the sky or celestial object. One magnitude level of difference
second corresponds to a factor of 2.5 change in brightness
The brightness in mag/arcsec2 of the weakest star visible as seen with some viewing device,
Limiting such as a telescope, binoculars, or the naked eye. Here wherever the term is used, it refers
magnitude to the naked eye limiting magnitude. This value depends on many factors, including the
viewer's age and observation experience
Lumen The unit of luminous flux produced by a source
Luminaire A lighting fixture
The perceived brightness of an object which has been illuminated by a source. The
Luminance luminance of an object depends on its material characteristics and reflectance and is

measured in cd/m?

Point of reception

A location where measurements or predictions of light levels are made

Zenith

An imaginary point directly "above" a particular location, on the imaginary celestial sphere.
"above" means in the vertical direction opposite to the apparent gravitational force at that
location

LIST OF UNITS

Abbreviation Term
% Percent
cm Centimetre
km Kilometre
lux lux (measured in lumens per metre squared)
m Metre
mag/arcsec2 Magnitude per square arc second
mlux millilux (measured in one thousandth of a lumen per metre squared)
mm Millimetre
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1.0 INTRODUCTION

This section provides Project background information, an overview of the Light Assessment, and a review

of available literature and data.

1.1 PROJECT BACKGROUND

The Roberts Bank Terminal 2 Project (RBT2 or Project) is a proposed new three-berth marine terminal at
Roberts Bank in Delta, B.C. that could provide 2.4 million TEUs (twenty-foot equivalent units) of additional
container capacity annually. The Project is part of Port Metro Vancouver's Container Capacity
Improvement Program, a long-term strategy to deliver projects to meet anticipated growth in demand for

container capacity to 2030.

Port Metro Vancouver has retained Golder Associates Ltd. (Golder) to assess the potential changes in
environmental light levels attributable to the proposed Project light emissions. This technical report

describes the results of the Light Assessment.

1.2 LIGHT ASSESSMENT OVERVIEW

A review of available information and state of knowledge was completed for the Light Assessment to
identify key data gaps and areas of uncertainty related to light within the general RBT2 area. This

technical report describes the study findings for key components identified from this gap analysis.

Light trespass and sky glow are the parameters that were used to assess the potential changes in light
levels attributable to the Project. Light trespass can be described as the effect of the light or illuminance
that strays from its intended purpose onto neighbouring areas. Sky glow is the result of stray light being
scattered in the atmosphere, brightening the natural sky background level and reducing star visibility.
The Commission Internationale de I'Eclairage (CIE)? guidelines are addressed in this report; specifically
those relating to the potential Project-related changes on light trespass and sky glow at the surrounding

locations.

The specific locations at which light levels are assessed are referred to as Point(s) of Reception (POR[s]).
Golder measured the existing light trespass and sky quality levels at 12 PORs in the area surrounding the
Roberts Bank terminals during site visits between March 27 and April 2, 2014 and on August 27, 2014.
Using the measured light levels at the PORs, and photometric data (i.e., light fixture emission
characteristics) from the light fixture manufacturers, light trespass and sky glow levels were predicted for

the Project operation at each of the PORs, labelled as POR1 to POR12 on Figure 1.

2 Translation: International Commission on lllumination
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The following is a brief overview of the objectives of the assessment:

e Light Trespass objectives:

o

Measure the existing light trespass level at each of the PORs in the area surrounding the
RBT?2 to establish the current (year 2014) light trespass levels;

Determine the current light trespass CIE classification at each of the PORs;
Predict future (year 2025) light trespass levels at the PORs due to the Project; and

Determine whether the future light trespass level at each POR changes from the current CIE
classification.

e Sky Glow objectives:

o

Measure existing sky quality level at each of the PORs in the area surrounding the RBT2 to
establish the current (year 2014) sky glow levels;

Determine the current sky glow CIE classification at each of the PORs;
Predict future (year 2025) sky glow levels at the PORs due to the Project; and

Determine whether the future sky glow level at each POR changes from the current CIE
classification.

1.3 REVIEW OF AVAILABLE LITERATURE AND DATA

There are no existing data sources summarising the current light trespass and sky glow levels in the

vicinity of the Project. Assessments for the Deltaport Third Berth Project (Vancouver Port Authority 2005)

and the Deltaport Terminal Road and Rail Improvement Project (Hemmera 2012) were both reviewed for

the purposes of this assessment. However, the assessments were qualitative and did not include

guantitative analysis of existing or predicted light trespass or sky glow levels. Therefore, field studies

were carried out to collect the requisite data where appropriate, to characterise the existing conditions.
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Figure 1 Points of Reception
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2.0 METHODS

Descriptions of the spatial and temporal scopes of the Light Assessment Study, as well as the study

methods and data analysis are provided below.

2.1 STUDY AREA

The Light Assessment study area is comprised of 12 PORs. These POR locations were selected to
represent the light conditions in the Lower Mainland and some Gulf Islands. The Aboriginal and federal

lands and communities surrounding the Project are represented by the selected PORs.

In assessing the changes due to the Project on current light levels, this assessment has expanded on the
typical definition of a POR representing an area of human habitation to include specific locations (POR 7
and POR 8) near the Project identified through consultation with the Canadian Wildlife Service (CWS), in
order to enable the assessment of effects of light on coastal birds. The effects of light on coastal birds
will be assessed in the Coastal Birds Section of the RBT2 Environmental Impact Statement (EIS). One
location (POR12) was identified through consultation with Aboriginal groups.

POR1, POR2 and POR3 are located to the southwest; POR4 and PORS5 are located to the southeast;
PORG6 and PORS are located to the east; POR7, POR9 and POR10 are located to the north; POR11 is
located at the existing Roberts Bank terminals; and POR12 is located to the northwest of the RBT2.
Table 1 summarises each POR.

Table 1 Points of Reception

UTM Coordinates
(Zone 10U) Distance from

POR ID Location the Project

Easting | Northing (km)

(m) (m)

POR1 Galiano Island 475019 5416523 17.3
POR2 Mayne lIsland 482086 5410465 19.3
POR3 Mayne lIsland 478949 5413361 17.7
POR4 Point Roberts 493819 5424530 8.4
PORS5 Tsawwassen 493381 5427976 6.7
POR6 Tsawwassen First Nation Land 492897 5431451 6.5
POR7 Brunswick Point 488475 5434643 5.7
POR8 Crescent Beach 508223 5433767 21.9
POR9 Lookout location near the University of British Columbia 483486 5454294 25.3
POR10 Steveston Village 485416 5441259 12.2
POR11 Existing Roberts Bank terminals 487421 5429047 0.6
POR12 Valdes Island (Lyackson First Nation) 451275 5438934 37.0
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2.2 TEMPORAL SCOPE

The Light Assessment is intended to summarise the current (2014) levels of light trespass and sky glow
at the PORs surrounding Roberts Bank terminals using measured data, and to predict potential future
levels of light trespass and sky glow during the operational phase of the Project. In assessing the
potential changes in light levels attributable to the Project, the works and activities associated with each
Project phase were reviewed to determine which phase would result in the greatest changes. Based on
the number of light fixtures and the total light output during the operational phase of the Project, the

operational phase was determined to result in the greatest changes on light levels.

A lighting layout representing the light emissions during the construction phase of the Project was not
available. However, light sources and emissions during the construction phase are anticipated to vary
according to construction requirements, and are expected to be lower than those during the operation
phase (based on available information about anticipated construction equipment types and usage). The
operational phase is therefore, assessed as the worst case scenario, intended to represent both
construction and operational phases. The representative year for the operation phase is 2025, when

RBT2 is anticipated to be operating at maximum sustainable capacity of 2.4 million TEUs per year.

2.3 STUDY METHODS

Light measurements were taken at each POR (Figure 1) between March 27 and April 2, 2014 and on
August 27, 2014. Galiano Island (POR1) measurements were collected on the night of March 27, when
the sky was mainly cloudy. Mayne Island measurements (POR2 and POR3) were collected on the night
of March 28 under partly cloudy skies. Measurements in Point Roberts (POR4), Tsawwassen (POR5)
and Tsawwassen First Nation Land (POR6) were collected on the night of March 30 under mainly cloudy
skies. On the night of March 31, measurements at Steveston Village (POR10) were collected from a
chartered vessel close to the shore under partly cloudy skies and windy weather conditions. The sky was
mainly clear on the night of April 1, during which measurements were collected from a chartered vessel at
the existing Roberts Bank terminals (POR11). Measurements were also collected on April 1 at Brunswick
Point (PORY7), Crescent Beach (POR8), and at a lookout location near the University of British Columbia
(POR9) under mainly clear skies. Measurements were collected under clear skies on Valdes Island on
the night of August 27, 2014. Both light trespass and sky quality measurements were collected at each
POR with the exception of POR9 where only sky quality was measured. All measurements were taken
after astronomical twilight. More specifically, measurements were collected each night after 9:30 p.m.

and before 2:00 a.m. the next morning.
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2.3.1 Light Trespass

Light trespass measurements were carried out using a Solar Light PMA2100 photometer and a PMA2131
scotopic detector (see Appendix A for the calibration certificate). This unit has a precision of 0.001 lux
(or 1 mlux, comparable to the light trespass of a moonless clear night sky). The measurements were
made at each identified location following best practices as per CIE guidelines (CIE 2003). At each
location, measurements were made on a vertical plane towards the Project site. To account for slight
variations in direction and emissions, four measurements with the same orientation were taken at each
location and averaged. The rationale behind the selection of the measurement locations are explained in
Section 2.1.

2.3.2 Sky Glow

Two methods were used for gathering information on existing sky glow. The first approach used a
Unihedron Sky Quality Meter (SQM), which provides sky quality measurements in mag/arcsecz. Sky
quality is a measure of sky brightness, which is used to calculate sky glow level. The sky quality
measurements were taken facing the zenith and at 45° from the zenith in the direction of the centre of the
proposed terminal footprint. To account for any variability in the measurements, four readings were taken
at each location, and averaged to obtain a more representative sky quality measurement. SQM has a

precision of +0.10 mag/arcsec’.

The second approach provides a visual description of the existing sky glow and involves recording high
resolution digital images of the night sky. In this regard, photographs were taken at 45° from the zenith in
the direction of the centre of the proposed terminal footprint using a Nikon D700 dSLR with a Sigma 24

mm F1.8 wide-angle lens. This configuration provides high resolution images with low digital noise.

The number of stars captured in the resulting image far exceeds those visible to the naked eye. The
images can be adjusted to obtain an accurate representation of what an average observer would see.
The sky quality measurement from the SQM is used to determine the faintest star that could be seen by
an average naked-eye observer (i.e., the limiting magnitude stars) from a particular location. The image
is then compared to a star chart showing all the stars fainter than the limiting magnitude at that particular
location, time, and date, and then adjusted to remove those stars too faint to be seen. Existing sky

quality measurements were taken at all PORs listed in Table 1 above.
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2.4 DATA ANALYSIS
2.4.1 Light Trespass Predictive Modelling

Light trespass from the Project on the PORs was modelled using the AGi32 lighting software, which uses
well established light propagation algorithms. This model allows for the incorporation of the following

environmental factors that can result in noticeable changes in light levels:

e attenuation due to distance between the source and PORS;
o light fixture characteristics (e.g., shielding); and

o reflections off of building and ground surfaces.

Using the inverse square law, the AGi32 lighting software was used to calculate the aggregate
illuminance from all significant light sources at the PORs identified in Table 1. The lighting model was
developed based on the lighting layout provided for the Project. The proposed lighting for the Project
includes high mast lighting, flood lighting, road lighting and crane lighting on the terminal, and road
lighting on the causeway. The preliminary lighting layout includes more than 900 fixtures (Table 2). The
layout (Appendix B) includes the locations and types of light fixtures proposed for the terminal and
causeway structures. The types, luminous output and quantities of light fixtures used in modelling are
listed in Table 2. The layout and luminaire information for the light fixtures identified with “type IDs” A, F,

S, PL7, PL8 and PL9 can be found in Appendix B. The light fixtures photometric data is provided in

Appendix C.
Table 2 Light Fixture Summary
Type IES Photometric A Lumens .
D Brand Model Filename Description per Lamp Quantity
High Pressure Sodium High-
Cooper HMC91S . mast light fixture, (lighting
A Lighting XX4D HMC91SXX4D.ies layout description: 140,000 462
HMC91SXX4D)
High Pressure Sodium
_ ge453647_tcm201- | Flood lighting (lighting layout
F GE Lighting | GE LU250 56139.ies description: AMF-X-250- 28,000 82
HPS-XX-44)
LED : ) _ | Road LED lighting (lighting
S Roadway (?QTngfgl,\g SAT %%N:ég OmA layout description: SAT- 12,148 61
Lighting ' 96M-450mA-T3)
PL7 PLLED 7 | PLLED_7_4K_10A o 25441 48
Holophane 4K 10A 66 _B6lies Predator large LED lighting
PL8 PLLED 8 | PLLED_8_4K_10A I 26378 96
Holophane 4K 10A 45 a5ies Predator large LED lighting
PL9 PLLED9 | PLLED_9_4K_10A I 29432 192
Holophane 4K 10A 44 ddies Predator large LED lighting
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The illuminance from the light sources was used to establish the level of light trespass at the PORs. The
inverse square law is described as follows:

E = # (cos @)
Where:
e E =illuminance at the point of interest (Im/m? = lux);
e | =luminous intensity (candelas [cd]);
e D =distance to POR (m); and

e 0 = angle between the light ray and the normal to the surface of interest (degrees).

The PORs were assumed to be vertical walls facing in the direction of the majority of lights at the existing
Roberts Bank terminals. This is the llluminating Engineering Society of North America (IESNA) and CIE
recommended approach (IESNA 2000, CIE 2003). The precise orientation of each POR was varied to
determine the highest light trespass.

2.4.2 Sky Glow Predictive Modelling

Modelling for sky glow was carried out using a computer program based on a model developed by
Garstang (1986, 1989) that predicts the night sky brightness caused by a city or large industrial facility at
an observer location inside or outside the city for various zenith distances. The model accounts for
molecular scattering, aerosol scattering, reflectivity of the ground, distance, and the fraction of light
radiated above the horizontal. The model is based on an observer located at position O at a distance D
from an illuminated area centred at C with radius R presented on Figure 2 (obtained from Garstang
1986).

Figure 2  Sky Glow Model
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The model predicts sky brightness using the following equation:

b =N o exp(—cH )_”(dxdy/;sz)Tdu % 1,5 2(EF) yo (EF) o0 (DS) x
{exp(—ch)3(1+ cos?[@ + ¢)) /(167;)) +exp(—ah)11.11Kf (0 + @) }

Where:
e b =the sky brightness;
e N, =the particle density of the atmosphere at sea level,
e 0Or=4.6X 10%" cm?;
e ¢=0.104km™
e H = elevation of facility above sea level (m);
e |y = luminous intensity in the direction of y;

e (EF)qoo and (EF)xq = extinction factor (the fractional reduction of light intensity with distance) from
Q to O and from X to Q, respectively;

e DS =the double scattering correction;
e K =air clarity parameter (ratio of aerosol to molecular N, at ground level); and

e f(6+®) = scattering function.

The total predicted Project-related lumens were obtained from the light trespass model and applied to the
sky glow model (i.e., light trespass and sky glow models used the same input information). Lighting
fixture layout and the number of lumens each light fixture produces were exported from the light trespass
model and imported into the sky glow model. The total sky glow amount at each POR was then

predicted.

2.4.3 Light Trespass Assessment Criteria

Light trespass is the unintended direct illumination of nearby off-site locations by the light sources from
the Project. Illuminance, measured in lux, has been selected as the indicator to represent the light
trespass levels for this study. In order to put the illuminance levels from the Project into perspective, it is
important to recognise the illuminance levels associated with common well known sources. Table 3

provides a list of illuminance levels for some familiar light sources.
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Table 3 Summary of lllumination Levels Associated with Common Sources

Example llluminance Source llluminance (lux)
Moonless overcast night sky1 0.0001
Moonless clear night sky1 0.002
Full moon on a clear night1 0.27
Family living room? 50
Hallway® 80
Office lighting* 320-500
Overcast day" 1,000
Full daylight (not direct sun)* 10,000-25,000

Sources: Schlyter (2009)

T
2 pears (1998)
¥ Australian Greenhouse Office (2005)
*  US Department of Labour (2010)

Light trespass limits attributable to the Project light sources may be determined based on the CIE
environmental light classifications for the area. The CIE light classification system consists of a set of
illuminance zones, identified as E1 to E4, ranging from intrinsically dark landscapes to areas of high
ambient brightness (CIE, 2003; Narisada & Schreuder, 2004). The CIE light classification limits and their
descriptions are provided in Table 4. The selection of a CIE environmental light classification for light
trespass at each POR is based on the measured current light levels. As an example, measured existing

light levels that are greater than 1 lux and less than 2 lux at a POR would result in an E3 classification.

Table 4 Environmental Light Classification

CIE Environmental Light Description of Environmental Light Maximum Recommended Light
Classification Classification Trespass Limits (lux)
El Area with intrinsically dark landscapes 0
E2 Areas of low ambient brightness 1
E3 Areas of medium ambient brightness 2
E4 Areas of high ambient brightness 5

2.4.4 Sky Glow Assessment Criteria

Sky glow is the illumination of the night sky due to the scattering and reflection of light rays radiated in
directions above the horizontal or reflected from the ground and buildings by aerosols present in the night
sky. This results in a loss of contrast which reduces the number of visible stars, and produces a visible
glow in the direction of the Project. One metric that can be used to describe sky glow is determining the
change in sky brightness. Sky quality has been selected as the indicator representing sky brightness.
Table 5 provides a list of reference sky quality and corresponding sky glow levels.
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Table 5 Summary of Commonly Seen Sky Glow in Percent above Natural Dark Sky Background

Example (,\SAI%E;J: ;ggi) Sky Glow? (%)

Standard natural background (zero sky glow) 21.6 0

Limit for astronomical site of international standing 215 10

Limit for dark sky site for most astronomers 21.2 40

Full moon night sky 18 3,000
Common densely populated area in North America 17 7,000
Clear sky 30 minutes after sunset 15 43,000
Heavily overcast sky 8 2.7x10"
Clear daytime sky 3 2.7 x 10°

T

Note: Sky quality is a measure of sky brightness.

Sky glow defined as percent brightness above natural dark sky background is obtained by converting
sky quality values into units of luminance. Luminance for 21.6 mag/arcsec2 set as 0% sky glow;
luminance for 21.5 mag/arcsec2 is 10% greater and yields 10% sky glow, etc.

Similar to the CIE environmental light classifications for light trespass, classifications have been
established for sky glow. The sky glow zone classifications are based on limits recommended in the
literature (Narisada and Schreuder 2004). The zones are defined in Table 6 and are determined by sky
glow levels in terms of percentage brightness above natural dark sky background. The sky glow limit for
zone G1 — areas of outstanding natural beauty or protected landscapes is 20%. Zone G2 — areas of low
district brightness are typically rural landscapes and have a sky glow limit of 100%. Sky glow limit of
200% for zone G3, suburban residential areas, is conservatively based on Narisada and Schreuder 2004
recommendations. Narisada and Schreuder 2004 recommend a sky glow limit for zone G4, areas of high

district brightness, in multiple thousands; a limit was not set for zone G4 in Table 6.

Table 6 CIE Zone Classifications for Sky Glow

CIE Zone Sky Glow (%
Classification® Description of the Zone Brightness above
for Sky Glow Natural Dark Sky)
Gl Areas of outstanding natural beauty, protected landscapes 0%<x<20%
G2 Areas of low district brightness 20 % <x<100 %
G3 Suburban residential area 100 % < x <200 %
G4 Areas of high district brightness X > 200 %

T

Note: CIE (1997) classifies the zones as E1 through E4, however, to avoid confusion with light trespass

classifications (Table 4), the zones have been re-labelled G1 through G4.
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3.0

RESULTS

This section presents the main findings of the study, and briefly describes data gaps, potential biases and

incidental observations.

3.1

FIELD STUDY INCIDENTAL OBSERVATIONS

Light trespass and sky quality measurements were collected at eleven locations surrounding the Project.

The following provides a qualitative description of the PORs:

PORL1 to POR3 are representative of the Gulf Islands located to the west of the Project. There is
no street lighting on the islands and the only lights observed on the islands were home and
building outdoor lighting.

POR4 is representative of the small suburban community of Point Roberts located southeast of
the Project. There is no street lighting at this suburban community and the only lights observed
were outdoor home lighting. The existing Roberts Bank terminals were visible from this location.

PORS is representative of the suburban community of Tsawwassen. Streets are brightly lit
throughout this community including along the waterfront. This location had the greatest level of
ambient light out of all the locations investigated.

PORG6 is representative of Tsawwassen First Nation Land. Streets within Tsawwassen First
Nation Land were not as brightly lit as the suburban community of Tsawwassen. The light
measurements were collected roughly at the midpoint between two consecutive street lights.

PORY7 is located at Brunswick Point to the north of the Project. Activities associated with Roberts
Bank terminals were the only observed light source from this location.

PORS is at a Crescent Beach public park located approximately 20 km to the east of the Project.
The area had very little ambient lighting.

POR9 is at a lookout location next to a busy roadway representative of the University of British
Columbia. There was no street lighting in this area.

POR10 is on the water to the north of the Project near the shore of Steveston Village. This POR
is representative of the mouth of the Fraser River south arm.

PORL11 is on the water near the existing Roberts Bank terminals.

POR12 is representative of the Gulf Islands (Valdes Island) located northwest of the Project.

The activities at the existing Roberts Bank terminals are visible from all of the 12 PORs with the exception
of POR8 and POR12.

In Section 3.2, the existing light trespass levels are used to classify each POR location according to light

trespass environmental light classifications listed in Table 4 and in Section 3.3, the existing sky glow

levels are used to classify each POR location according to sky glow zones listed in Table 6.
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3.2 MEASUREMENTS OF EXISTING LIGHT TRESPASS

The measured illuminance levels at the identified POR locations are summarised in Table 7. The
illuminance levels range from 0.005 to 0.571 lux and are all above 0 and under 1 lux. Based on the
existing illuminance levels, all of the 11 PORs are classified as E2.

Table 7 Existing Illluminance Levels at the Identified Measurement Locations and the
Corresponding Light Classification

CIE Environmental Light

POR ID Location llluminance (lux) Classification
POR1 Galiano Island 0.005 E2
POR2 Mayne Island 0.010 E2
POR3 Mayne Island 0.006 E2
POR4 Point Roberts 0.032 E2
POR5 Tsawwassen 0.571 E2
POR6 Tsawwassen First Nation 0.058 E2
Land ’

POR7 Brunswick Point 0.030 E2

PORS8 Crescent Beach 0.013 E2
Lookout location near the

POR9" University of British 0.013 E2
Columbia

POR10 Steveston Village 0.031 E2
POR11 EX|st.|ng Roberts Bank 0.226 E2

terminals

POR12 Valdes Island 0.004 E2

Note: '  Property access was not possible for light trespass measurements at POR9. The lighting environment
at PORO is similar to PORS8 and therefore, measurements taken at POR8 were used.

3.3 MEASUREMENTS OF EXISTING SKY GLOW

The measured average sky quality levels at the identified POR locations facing the centre of the proposed
terminal footprint at 45° from the zenith are summarised in Table 8. Each POR zone is classified based
on the sky quality measurements and the corresponding sky glow.
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Table 8 Existing Sky Quality Levels at the Identified Measurement Locations
POR ID Measured Sky ) _ Existing Sky Glow CIE Zone Classification
Quality (mag/arcsec”) (% Brightness above Natural Background) for Sky Glow
POR1 20.88 95 G2
POR2 20.82 105 G3
POR3 20.53 167 G3
POR4 18.34 1909 G4
POR5 17.46 4440 G4
PORG6 17.19 5735 G4
POR7 19.21 804 G4
PORS8 19.47 613 G4
POR9 18.80 1218 G4
POR10 19.33 711 G4
POR11 18.33 1932 G4
POR12 20.63 144 G3

3.4 MODELLING RESULTS

This section summarises light trespass and sky glow modelling results.

3.4.1 Light Trespass

Light trespass predictions for the Project generated by AGIi32 lighting software are summarised in Table

9. A discussion of results is provided in Section 3.5.1.

Table 9 Summary of Predicted Results for Light Trespass
POR ID Location Light Trestga:f]sé (IIDI:())(J?eActttribUtable
POR1 Galiano Island 0.000
POR2 Mayne lIsland 0.000
POR3 Mayne Island 0.000
POR4 Point Roberts 0.003
PORS5 Tsawwassen 0.004
POR6 Tsawwassen First Nation Land 0.005
POR7 Brunswick Point 0.010
PORS8 Crescent Beach 0.000
POR9 Lookout location near the University of British Columbia 0.000
POR10 Steveston Village 0.001
POR11 Existing Roberts Bank terminals 1.621
POR12 Valdes Island 0.000
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3.4.2 Sky Glow

Sky glow prediction results for the Project are summarised in Table 10. A discussion of results is
provided in Section 3.5.2.

Table 10 Summary of Predicted Results for Sky Glow

POR ID Sky Glow (% Brightness above Natural Dark Sky)
POR1 121
POR2 124
POR3 192
POR4 2093
POR5 4753
PORG6 6086
POR7 1307
PORS8 626
POR9 1,226
POR10 794
POR11 13343
POR12 146
3.5 DiscussioN oF KEY FINDINGS

A discussion of the major results arising from the Light Assessment is provided below.

3.5.1 Light Trespass

Based on measurements of existing levels of light trespass (i.e., > 0 lux < 1 lux) at the PORs, the CIE
environmental light classification E2 as described in Section 2.4.3 is representative of the identified
PORs. The maximum illuminance corresponding to the environmental light classification of E2 is 1 lux.
Beyond this maximum illuminance, CIE light classification would change to E3 for trespass levels greater
than 1 lux but less than 2 lux. Light trespass levels greater than 2 lux would result in an E4 classification.
Table 11 provides a comparison of the existing and predicted light trespass levels to the existing CIE
classification maximum illuminance. The predicted illuminance levels with the Project result in a change
of the CIE light classification for POR 11. The greatest increase of 1.621 lux in light trespass levels
occurs at POR11. This increase yields a predicted future light trespass level of 1.847 lux at POR11 which

is over 1 lux. This prediction is to be expected because of the proximity of POR11 to RBT2.
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Table 11 Predicted Changes in Light Trespass Levels
Point of Existing Project Existing + Project Maximum llluminance for the
Reception | llluminance [lux] | Prediction [lux] llluminance [lux] Existing CIE Classification (lux)
POR1 0.005 0.000 0.005 1
POR2 0.010 0.000 0.010 1
POR3 0.006 0.000 0.006 1
POR4 0.032 0.003 0.035 1
POR5 0.571 0.004 0.575 1
POR6 0.058 0.005 0.063 1
POR7 0.030 0.010 0.040 1
PORS8 0.013 0.000 0.013 1
POR9 0.013 0.000 0.013 1
POR10 0.031 0.001 0.032 1
POR11" 0.226 1.621 1.847 1
POR12 0.004 0.000 0.004 1
Note: '  Predicted light trespass at POR11 is greater than the threshold of 1 lux.

3.5.2 Sky Glow Assessment

The sky glow CIE zone classifications for the PORs as described in Section 2.4.4 were determined

based on measurements of existing levels of sky quality at the PORs. The existing sky glow along with

the corresponding CIE zone, and the future sky glow along with the corresponding future CIE zone

classification at the PORs are presented in Table 12. The predicted future sky glow level (with the
Project) at PORL1 of 121% is greater than the sky glow limit of 100% for CIE zone G2 as defined in Table

6. The sky glow level of 121% falls in between 100% and 200% which is classified as zone G3. Hence,

CIE zone classification at POR1 is expected to change from G2 to G3. The existing CIE zone

classification does not change for any of the remaining PORs.
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Table 12 Predicted Changes in Sky Glow
ointof | - GoBrgntness | Existing Sky Glow | EGRUTE T EOREEY | Psky Glow Gie
Reception above Natural Classific?gt?on above Natural Zp_ne _
Background) Background) Classification
POR1* 95 G2 121 G3
POR2 105 G3 124 G3
POR3 167 G3 192 G3
POR4 1909 G4 2093 G4
PORS5 4440 G4 4753 G4
POR6 5735 G4 6086 G4
POR7 804 G4 1307 G4
PORS8 613 G4 626 G4
POR9 1218 G4 1,226 G4
POR10 711 G4 794 G4
POR11 1932 G4 13343 G4
POR12 144 G3 146 G3
Note: '  Predicted sky glow at POR1 is greater than the threshold of 100%.

The potential changes related to sky glow are presented as a visual aid in Figure 3 and Figure 4 for

POR2. Figure 3 shows the existing sky glow and Figure 4 is an image that has been processed to

represent the predicted future sky glow, which includes the changes associated with the Project. Based

on a predicted change from 105% to 124% in sky glow, the brightness of the stars does not appear to

change noticeably.
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Figure 3  Photo of the Existing Sky at POR2

Figure4 Photo of the Predicted Sky at POR2
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3.6 DATA GAPS AND LIMITATIONS

The following assumptions and/or limitations were made/encountered in the Light Assessment:

e The IES photometric data obtained from lighting manufacturers was assumed to be current and
correct, and were selected based on the catalog numbers indicated in the lighting schedule;

¢ When no manufacturer information was available for luminaires, Golder selected IES photometric
data that seemed most appropriate for the luminaires in question;

o If information on physical barriers was not available, barriers were not included, leading to a
conservative estimate;

e Ground reflectivity used was assumed to be 8% based on site observations;
e Light output above 90° from downwards was considered uplight;

e Light loss factors were not considered (i.e., the lights were considered to be ‘new’, with perfect
ballasts, clean, and perfect input voltage). Older lights with varying input voltage, dirt and ballasts
can reduce lumen output; and

e Light changes were modelled using the assumption that expected conditions would be the same
as existing conditions. The plan to replace lights at Deltaport Terminal with LED lights prior to
commencement of Project construction introduces some uncertainty to predicted future conditions
with the Project.



Port Metro Vancouver Golder Associates
RBT2 — Light Assessment -20- December 2014

40 CLOSURE

Major authors and reviewers of this technical data report are listed below, along with their signatures.

Report prepared by:
Golder Associates Ltd.
A\ Y ’,\ ‘;, ’;,: L I"/ \5, / y \

A

Esen Cintosun, PhD, P.Eng.

Report peer reviewed by:
Golder Associates Ltd.

Danny da Silva, B.Sc., B.A.Sc., P.Eng.
Principal



Port Metro Vancouver Golder Associates
RBT2 — Light Assessment -21- December 2014

5.0 REFERENCES

Pears. A. 1998. Appliance technologies and scope for emission reduction. Chapter 7 in Australian Green
House Office. Strategic study of household energy and greenhouse issues.

Australian Greenhouse Office. 2005. Assessing lighting savings. Chapter 5 in Working Energy Program
Resource and Training kit — Lighting. Available at:
http://web.archive.org/web/20070415151053/www.greenhouse.gov.au/lgmodules/wep/lights/traini
ng/training9.html Accessed July 2014.

Commission Internationale de I'Eclairage (CIE). 1997. Technical report: guidelines for minimizing sky
glow. CIE 126:1997, ISBN 978 3 900734 83 1. Vienna, Austria.

CIE. 2003. Technical report: guide on the limitation of the effects of obtrusive light from outdoor lighting
installations. CIE 150:2003, ISBN 9788 3 901906 19 0. Vienna, Austria.

Garstang, R. H. 1989. Night-sky brightness at observatories and sites. Publications of the Astronomical
Society of the Pacific 101:306-329.

Garstang, R. H. 1986, Publications of the Astronomical Society of the Pacific 98:364-375.

Hemmera. 2012. Environmental assessment report: Deltaport Terminal Road and Rail Improvement
Project. Prepared for Port Metro Vancouver, Vancouver, B.C.

IESNA. 2000. Light trespass: research, results, and recommendations, IESNA TM-11-2000. Prepared by
the Obtrusive Light Subcommittee of the IESNA Roadway Lighting Committee. New York:
llluminating Engineering Society of North America.

Narisada, K., and D. Schreuder. 2004. Light pollution handbook. Springer: Dordrecht, The Netherlands.

Schlyter, P. 2009. Radiometry and photometry in astronomy. Archived from the original on Dec 7, 2013.
Available at http://stjarnhimlen.se/comp/radfaq.html. Accessed July 2014.

U.S. Deptartment of Labor. 2010. lllumination. Regulations (Standards - 29 CFR). Occupational Safety
and Health Administration. Available at
https://www.osha.gov/pls/oshaweb/owasrch.search_form?p_doc_type=standards&p_toc_level=1
&p_keyvalue=construction.

Vancouver Port Authority. 2005. Environmental assessment application for the Deltaport Third Berth

Project. Vancouver, B.C.



APPENDIX A
Calibration Certificates



SOLAR’
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CERTIFICATE OF CALIBRATION

CUSTOMER Golder Associates, Ltd. PROJECT NUMBER 15055
Mississauga, ON, Canada INSTRUMENT DESC. Photopic Detector
P.O. NUMBER Verbal INSTRUMENT MODEL PMA2130L
RANGE 0 - 1500 Lux INSTRUMENT SN 15922
SENSITIVITY 380 - 780 nm, CIE Photopic weighted DATE CALIBRATED 10/11/2013
SPECTRUM TO PREV. CALIBRATED 10/08/2012
WHICH CALIBRATED Quartz-halogen tungsten filament CALIBRATION FREQUENCY Annual
REFERENCE PLANE Leading edge of detector REFERRING STANDARD Mfg Spec
TEMPERATURE 25,5 °C CALIBRATION METHOD Spectroradiometric
HUMIDITY 44 % EXPANDED UNCERTAINTY 5%, k=2

The above instrument has been calibrated traceable to the National Institute of Standards and Technology (NIST). Solar
Light Company’s quality system is compliant with ANSI/NCSL Z540-1-1994. Unless otherwise specified, the tolerance
limits are equal to the expanded uncertainty. This report may not be reproduced, except in full, without the written

approval of Solar Light Company.

EQUIPMENT USED

Optronic Laboratories Model OL220M 200W quartz-halogen, coiled-coil tungsten filament lamp S/N M1313
Optronic Laboratories Model 65DS precision current source S/N 84473

Vishay Model VFP4 shunt resistor S/N NA

Fluke Model 189 multimeter S/N 82290282

Schott NG-5 1mm Thick Filter Melt: 135047

Solar Light PMA Detector Programming Interface S/N LAB

Solar Light Model PMA2100 Radiometer S/N 10822

CALIBRATION METHOD
The spectral irradiance of the lamp is known and traceable to NIST.

The spectral irradiance of the lamp is weighted by the CIE Photopic Luminous Efficiency Function and 683 Lumens/Watt
then integrated over the effective wavelength range (380-780nm) to give the photopic illuminance. The transmittance of
the neutral density filter is then applied to the illuminance. The PMA2130L detector is calibrated to the photopic

illuminance of the lamp at a distance of 50cm with neutral density filter in place.

RESULTS

Lamp llluminance: 1091.3 [Lux]

-2.5% Condition: In Tolerance

As Found: 1063.7 [Lux] Error:
As Left: 1063.7 [Lux] Error:  -2.5% Condition:  In Tolerance
NOTES

PRINT DATE October 14, 2013
CALIBRATION CERTIFIED BY

(e

Christopher Voth
Metrologist

Page 1 of 1

Solar Light Company lic. | t: 215-5i7-8700 | f: 216-517-8747 | 160 East Glenside Avenue, Glenside, PA 19638 | www.solaright.eom
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CERTIFICATE OF CALIBRATION

CUSTOMER Golder Associates, Ltd. PROJECT NUMBER 15055
Mississauga, ON, Canada INSTRUMENT DESC. Scotopic Detector
P.O. NUMBER Verbal INSTRUMENT MODEL PMA2131
RANGE 0 -200 Lux INSTRUMENT SN 15960
SENSITIVITY 380 - 780 nm, CIE Scotopic weighted DATE CALIBRATED 10/11/2013
SPECTRUM TO PREV. CALIBRATED 10/08/2012
WHICH CALIBRATED Quartz-halogen fungsten filament CALIBRATION FREQUENCY Annual
REFERENCE PLANE Leading edge of detector REFERRING STANDARD Mfg Spec
TEMPERATURE 259 °C CALIBRATION METHOD Spectroradiometric
HUMIDITY 43 % EXPANDED UNCERTAINTY +5%, k=2

The above instrument has been calibrated traceable to the National Institute of Standards and Technology (NIST). Solar
Light Company's quality system is compliant with ANSI/NCSL Z540-1-1994. Unless otherwise specified, the tolerance
limits are equal to the expanded uncertainty. This report may not be reproduced, except in full, without the written

approval of Solar Light Company.

EQUIPMENT USED

Optronic Laboratories Model OL220M 200W quartz-halogen, coiled-coil tungsten fitament lamp S/N M1313
Optronic Laboratories Model 65DS precision current source S/N 84473

Vishay Model VFP4 shunt resistor S/N NA

Fluke Model 189 multimeter S/N 82290282

Edmund Optics neutral density filter, 3.2% transmittance

Solar Light PMA Detector Programming Interface S/N LAB

Solar Light Model PMA2100 Radiometer S/N 10822

CALIBRATION METHOD
The spectral irradiance of the lamp is known and traceable to NIST.
The spectral irradiance of the lamp is weighted by the CIE Scotopic Luminous Efficiency Function and 1754 Lumens/Wait

then integrated over the effective wavelength range (380-780nm) to give the scotopic illuminance. The transmittance of
the neutral density filter is then applied to the illuminance. The PMA2131 detector is calibrated to the scotopic illuminance

of the lamp at a distance of 50cm with neutral density filter in place.

RESULTS

Lamp lHluminance: 107.28 [Lux]
As Found: 100.33 [Lux] Error: -6.5% Condition:  Out of Tolerance

As Left: 107.28 [Lux] Error:  0.0% Condition:  In Tolerance

NOTES

PRINT DATE October 14, 2013 2 z é
CALIBRATION CERTIFIED BY '

Christopher Voth
Page 1 of 1 Metrologist

Saiar Light Company Inc. | 1: 215-517-8760 | I: 215-517-8747 | 100 East Glenside Avenue, Glenside, PA 19038 | www.solarlight.eom
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CERTIFICATE OF CALIBRATION

CUSTOMER Golder Associates, Ltd. PROJECT NUMBER 15055
Mississauga, ON, Canada INSTRUMENT DESC. Radiometer
P.O. NUMBER Verbal INSTRUMENT MODEL PMA2100
RANGE 0 -5 Volts INSTRUMENT SN 15833
REFERRING STANDARD Mfg Spec DATE CALIBRATED 10/14/2013
CALIBRATION METHOD Transfer PREV. CALIBRATED 10/08/2012
TEMPERATURE 255 °C CALIBRATION FREQUENCY Annual
HUMIDITY 36 % EXPANDED UNCERTAINTY =£0.5%, k=2

The above instrument has been calibrated traceable to the National Institute of Standards and Technology (NIST). Solar
Light Company's quality system is compliant with ANSI/NCSL Z540-1-1994. Unless otherwise specified, the tolerance
limits are equal to the expanded uncertainty. This report may not be reproduced, except in full, without the written

approval of Solar Light Company.
EQUIPMENT USED

o Fluke Model 189 multimeter S/N 85500008
e Maxim Model MAX677 precision 5.0000 volt reference S/N NA

CALIBRATION METHOD

The above instrument was calibrated by transfer from the Fluke 189 multimeter measuring the MAX677 precision voltage
reference.

The precision voltage reference is applied to each the left and right detector connector of the PMA2100 for calibration.
The high range calibration factor for each connector and the common low range calibration factor are stored in the
PMA2100. Any PMA21xx series detector can interface to either connector.

RESULTS
Low Range High Left High Right Units
Reference: 0.3307 3.0000 3.0000 [Volts]
As Found: 0.3307 2.9992 2.9991 [Volts]
As Found Error: 0.00 -0.03 -0.03 [%]
As Found Condition: In Tolerance In Tolerance In Tolerance
As Left: 0.3307 3.0000 3.0000 [Volts
As Left Error: 0.00 0.00 0.00 [%]
As Left Condition: In Tolerance In Tolerance In Tolerance
NOTES
PRINT DATE October 14, 2013
CALIBRATION CERTIFIED BY 2t —
Christopher Voth
Page 1 of 1 Metrologist
Solar Ligiit Company lnc. | t: 215-517-8700 | [: 215-517-8747 | 100 East Glenside Avenug, Glenside, PA 19038 | www.solaright.com




APPENDIX B
Lighting Layout



PORT METRO VANCOUVER | Roberts Bank Terminal 2

This page is intentionally left blank



TITLE BLOCK: DL—TB.dwg

LUM NO LABEL ORIENT TILT LUM NO LABEL ORIENT TILT SYMBOL QTY LABEL ARRANGEMENT | TOTAL LAMP LUMENS |LLF |DESCRIPTION
94 AB 200.837 0 120 F 280 80 % 33 A 12 @ 30 DEGREES 140000 0.770 12xHMC91SXX4D
95 A6 25354 0 121 F 280 80 W 11 A6 GROUP NA. 0.770 | 6xHMC-91S-X-4D
LUMINAIRE LOCATION SUMMARY 9% F 280 80 122 F 280 80 m] 82 F SINGLE 28000 0.770 | AMF-X-250 HPS- X044
97 F 280 80 123 F 280 80 e e pybd
by Y
HESE TR
LUMNO | LABEL ORIENT TILT D F 280 80 124 F 280 80 CALCULATION SUMMARY /i
1 A 0 0 99 F 280 80 125 F 280 80 LABEL CALC TYPE UNITS AVG | MAX |MIN AVG/MIN | MAX/MIN § 9 e AT e
z A 0 0 100 F 260 g 126 F 260 80 BUILDINGS AREA ILLUMINANCE [UX 5150 | 232 95 542 2437 ! LA
3 A 0 0 101 F 280 80 127 F 280 80 CAISSON WHARF AREA JLLUMINANCE LUX 22.21 716 13 17.08 55.08 AR v
4 A 0 0 102 F 280 80 128 F 280 80 4 M
CONTAINER YARD ILLUMINANCE LUX 5.13 46.7 0.3 17.10 155.67 RYRTISVatya S v ¥ TRH
5 A 0 0 103 F 280 80 129 F 280 80 CONTAINER YARD 50LX AREA NORTH ILLUMINANCE LUX 5249 | 216 7.0 7.50 3084 oo i o s
o A 0 0 lod F 280 80 130 F 260 8 CONTAINER YARD 50LX AREA SOUTH ILLUMINANGE LUX 5100 | 223 81 6.30 2749 o T
U A 0 0 105 i 260 80 131 F 280 80 RAILS ILLUMINANCE LUX 4385 | 221 03 146.17 736.33 R AR 09 |
8 A 0 0 106 F 260 g 132 £ 260 80 Piu7 415 A e Sooas 45 o i ek s o)
9 A 0 0 107 F 280 80 133 F 280 80 DRAWING INFORMATION: DISCLAIMER: THIS ANALYSIS IS A MATHEMATICAL MODEL OF A REAL LIFE A e e Al kileh ,WI
10 A 0 0 108 F 280 30 134 3 280 80 FIXTURE MOUNTING HEIGHT: TYPE A AND A6 - 35m; SITUATION. THE CALCULATIONS ARE BASED ON THE DATA PROVIDED BY THE CLIENT, e b o
i A 0 0 0o ; 20 % % i 20 % ARMS LENGTH: 25 CONDITIONS, OBSTRUGTIONS AND HIGH OBJECTS, LIKE SHELVES, DUCTS ETC, NOT PRk e i Vicliie
L Z2.0m; . , y ) 10915 13459870 14 96 561 T4 9% e 21/ Sog ez 706 tos 1
12 A 0 0 110 i 260 g 136 F 280 80 BUILDINGS' HEIGHT: 7m SHOWN ON THE DESIGN, MAY REDUCE LIGHT LEVELS ADDITIONALLY. e da w w |
13 A 0 0 1 F 280 80 =% 46 a5 Yea s N52-¥5a 328 0 oy B2 S64 Bas Tes tos S gz 73:’Axn§15'
14 A 0 0 Y78 Y76 W75 Y Vsﬁw‘aziwﬁﬂ‘zzz}u‘15[!3:5*.35?13&5“1ﬁnu’hs‘lu?sy
o — o e . . " o 7 %4 a9 hug W1 666 V5 253 201
15 A 0 0 I [, U —— s AR B e s
H - - i - bk = bl Nl + e 5453 98 Y Yo 78 5 A 420 Sg e Taz-s s 3 o Sa7 o502 oz, 7 Yeo-bo e B By iz Sar B 457220 9w 0z 2 Bmzrtes b T Yas S0 Y 467065 Do oL o024 B 200 B3 2 Mo 0 Y9 21 sty W e s oo ]
16 A 0 0 ! s -T2z V7 SEr e a7 e A 0z s b e -V Ten 2 7 -4 Fea b s T A7 A S 12T S-S -0z 777 Y63 T 0 B e Yy 91243 22 %0 Y048 B s B S g Yoz g S Spa B AT e oy 95 By Sz s Yos Yo e Ty paon g Sy ey e g e Tag- s e 5D es i ; . T S e R R o e L e
17 A 0 0 | BowBa-502 J201474-240 355555 761 $671 795 505 401/264-234 Y040} 92 %aﬁuhoﬂn%wkwim‘r:«s%u&;aiso?ui;s\s‘ﬁqzhs&u&za‘nsuaﬁnﬁn?ﬂsﬁe&&m‘m7151“ﬁszVw%u&u':n&«zﬁs-Mziassu':qah:ﬁuﬁl:\sn151557Vszﬁu&:sS:.2/1%53653“&551&5&15&;&&“‘»9:ﬁaziss&ys‘m&ss&u‘u:!nﬁw(w‘nﬁ'nc&:a&oz‘m‘tsz?cs73;%u‘Auknsﬁmt«x%s&uhssﬁuiu\aahziazﬁshom 47.0/526-568 38.0/579-281-30.4/ 974206 91.5/ 224 240 7.8/ 345 500- Y07/ 82 Bep 16 B3t B6k 06 269 263278 %09 Iy 4:\\1 04 R‘H 51 3 B9 BT 1‘ ; “
\1 $3™¥s V09 TTeb 44 ¥ 08 W17 430 80N Sh2 ¥ ey B9 ba2 2t b6 Y520 a5 Yo 56 %67 560 00 S84 423 %22 %62 %32 %16 %2 %086 %5 W1 %9 %02 590 5N $0 57108 555 %27 %06 B4 Y17 %34 969 %24 27 535 508 Ba4 ¥ 5 4i0 b Y0 e V71 V65 Yes Ve S Y4 st Su4 s e S4s bas el Sh0 b54 2k s Y04 Ty %54 %68 ok iea %92 %00 $73 %67 %66 983 D45 w2 W5 b4 20 W S Y TS B0 S0 %z ik ks s urh wa b 2k ks %00 Seh s $u2TSar Sz b Tuih Wra Y0 v W5 bal v S 412 2 % B0 519 25 Bea 16 %98 Bes Ny 95303 28 fadrbe hae 40;323’65%593%2]« B‘”: ‘YZ:w a7 |
i Wiads ° 1 h | i . . n TN 4 3 T TLTIR et Ry o s s i 00 28 373 %00 <y LV o s
18 A 0 0 h N T R T T T e T TL TR VLT A /S TL TR S TR IRV/R TR TT R R TR T AR ER TN/ TR TIALTE Th T A X Tk TR T TTRCPE TRTRo/E Tk TR IS Th TRT IR TRTIC /R Th TN2 8 T8 PAL/R TR TN R T4 Th 78 TH TR THIRTE TR R TP IR A IASK IR TR TR AN/ TR TN IR IR TR TR AR R T IRTE DRIV TET A TR R TR TUIR TR Sk IEER R SR TR S8 S5 %63 ootz e as S for Y ae:aﬁm‘xw&w&sz? ;,]:ﬁs”w § zﬁw s
¢ ¥ - - . - — — £ ] - 5 by o " s ok 5 b 6. RTERTN 7. 7 %6 %67 Y03 Y52 79 et JERTIRTY ) . A3 t20
19 A 0 0 | 1 o S e s 9 02 T2 S a0 e a1t 1 255 256 205 251 54 Dm0 56 Bt s ez %08 978 262 954 60 Bhzr .2 Dea- s Toa Jos Smp 7 By 10 T %52 Do %k %74 B0 en 3 Des g 3 fom s 42 s ng 198 P Y 2z e 315 a2 30n 390 B0y 96 3y 9e0 957 55 57 %9 sy tes 4 Moyl S e tup 92 200y %g 954 By 2s s e s deg Sup 247 Basyan 1 ey 2sa %52 sy Tep o Faaytup Oy fosylon s s 2 g1 Bug g B pary g g ez «auss«:mfﬁ :Aﬂ:ﬂ‘: s :: 2 ﬁc Wx ;sz‘“ y;vﬁa:»\;:: : “ I
| E Y4 s s 0 %74 %5 10 %15 %80 W04 e %5 %03 bes s % 170 %71 78 e %24 W14 21 e o1 5312 913 312 %20 %6 %72 %1 %55 7 %2 Ta1 06 72 % 459 %a %92 145 o AR 205 A ST Mo Mos 25
20 A 0 0 |‘ Y8 Y06 J04 180 215 959 %15 972 %21 51 499 309 52 %08 982 975 %67 W2 207 %2 %15 %61 %03 7 467 420 %83 N3 %94 78 %66 268 P69 W76 W6 23 W1 §1s %63 %54 ¥ W12 N3 e W7 %7 0 W e 5 %07 586 %29 455 140 %06 H44 205 358 74 223 213 219 19 235 267 309 %1 H11 %48 451 $17 371 %24 23 276 %9 22 915 219 P9e W2 a1 %34 %59 Hes %02 963 209 80 274 %6 270 15 %80 310 %7 W4 U 59 %13 Y88 %08 298 981 271 270 71 78 %68 B24 14 W21 59 e % n?u&uﬂl W2 % 3‘317:1”‘11 ?71 12?55’-77:2; ‘aa. 1:‘: ae‘wz: :f :ﬂ@:? ‘1 Eiﬁ:fﬁﬁz;;;zmgﬁ%‘”v“h-&m [
21 A 0 0 [ Ba T12 $51 Y87 930 %97 %61 %81 B89 B4z $0s 15 %24 %50 D99 286 B2 87 %92 %08 %65 143 %42 30 Bes 78 177 %02 %27 %5 %1 W75 %3 e W16 M6 s 62 heo o7 350 %59 %77 %15 %01 282 %4 %86 D01 %, Jx‘ﬁiﬁssuﬁw‘awﬁu&ra‘u:‘zzﬂzs’zzs%c}n&;sﬁu%xSsshs%uﬁsa‘nsxﬁ"ﬁw&ss?u?xs&ns‘m‘m‘unﬁwSmﬁc%u%‘!'n-‘15‘&a;‘un‘zsn)es?xs‘:::iﬁ*‘ussutz:smsaa‘:xr’mim&n&u 78 985 %93 $15 580 %2 565 B45 45 571 474 Y98 355 $30 B24 %29 %47 983 %54 $52 540 o6 Boo %24 %63 %01 %8 %3 5411 Vo6 ‘195 :2 ;ﬂ ; 3 .3‘ ?‘?5 D 0 !
22 A 0 0 | %7 17 Y65 493 953 %47 a2 B B14 Y02 $40 44 324 S97 %20 %95 %90 205 %06 %4 432 301 Bos 80 Yot b7 B39 %60 960 07 %85 %5 %90 %08 %65 %63 531 W52 00 a4 B3 B16 %35 U5 %01 286 202 %05 B4 983 %96 b5 We oo 52 Y59 $31 %87 %99 949 %41 %5 %34 938 %67 %34 %436 321 543 o9 Bu1 B36 B17 %7 %45 %03 %88 04 08 %20 %02 $15 918 26 103 B Va9 %26 %97 %20 %03 %8s 22 02 %7 %21 B11 786 % Yoz o6 582 76 970 %14 289 288 94 1.1 %69 %4 $35 356 %01 Yoo Ba7 B3 % 66 %42 %50 %45 %82 s $08 12 Yot You Qne&‘zux ;:3 N %nn:u:ﬂ S: ‘{; ﬂj’?‘ﬁj;‘x:‘“{::d ‘5?;2 I
9 . E s o1 o 03 % 0% ** 11398 %8 %91 %00 %20 105 56 54 Tz Yoo o0 Y22 28 o1 %3 %61 14 4 %05 ¥ " ) 0 %5 b 10856 308 s s a2 1.
|1 1 21 958 W01 %73 %93 830 $77 941 Y62 a5 S03 Bas %o %64 06 %93 %88 T2 B 11 a3 $17 Ys¢ 60 Ta0 Beo 373 Bes %27 03 292 97 26 W2 Bo4 b0 125 Y8 W57 21 10 526 %79 %19 %04 S95 %04 945 %26 332 362 38 62 149 106 a9 %es %25 %60 945 39 hes P48 985 %69 $37 40 S2¢ 58 Y6 %21 %03 26 W79 %21 %06 %07 %03 %53 Tan b1 Yoo ez fes s loe B3 %49 %54 %04 b1 %05 Y16 %68 489 Y51 V12 sz Vet Y 31/5nn?1§3 298 %91 %00 % fa 56 $54 26 zvﬁsa \22 kn:s“zzle ?A7ﬁ5n44’3t'7’ Y16 <55 153: "&5‘ Hjh‘l tulhbﬂ‘ ;55“ S;TSZE‘ 15‘5“::;:;:QM’“?Nws‘/”‘g‘ |
23 A 0 0 L) B3 24 Y59 %02 %87 %20 129 122 V60 A1 a7 Y29 89 B0 972 %12 %99 Y01 %2 %04 75 g Yoy Yos Yios B54 %30 438 297 95 %99 Has %22 %27 Y01 et RERER TR TR TR 597 %06 %57 65 23 Y18 ‘77§1 Yot a5 B1s o6 %42 273 %47 243 26 %55 %95 %01 11 Yoo Y0 Pl 2 fist 58 395 %10 %30 %98 %00 %12 %68 %85 160 T4 w2 g e T 9.1 %07 %70 %10 %97 %08 321 %93 548 B77 Y43 ﬁe'iT:ﬂ 72 12 Bes s 7 Yoz 402 %39 %25 B30 Yoz et Ab?it 46 980 B34 6 %71 Bed Y66 %34 Bas W5 a7 qa.} 1 571 %1 Y01 w0 W7 %es Yoz, a8 W1 Nas e s, 0;5 P !
24 A 0 0 | b5 %25 157 0 e s 0 m{zu ot ozt o Tou a4 Sos o St s i o Fef i s i 535 sl b4 o s fon e 2o o8 s o7 ioF S ol S0z e o2 15 Tr9 AT S oz s b1 Suaiei oo Brofied o Fralhed Sbe-bru Wt k- Ses 7 i0m Se7 b s Snafbed-ads Fen s T Frs e e 08 S S07 04 205 $177808 Mo woThd 021 T ter ek b aoflod e ek e for e 6o T b RaThed Mo ot o Yot e :\71 i :n :1 :95&a:sn;u:a:s:s‘;zs:r‘m:vz;s&:tn:)\::m‘:s‘: ’m‘:n S0
o0 - I e e PR e e had s o5 e 2 v g e e otz e fis! 1o ki 3562, 95555 200°861 06308 15 a6 %65 996 412 204 sstuatar
25 A 0 0 | %0 1o 180 Yoz A4 T W25 Med e Tes ol b Wa1 ad 44 %764 Ve %08 965 $01 a4 W10 YeB 63 i %40 %69 %7 W17 %4 974 %3 i3 ¥4 $45 %3 N7 e Y0 123 5 S5 64 o Y5 oad o o i 6T Ve Vb ez fhos! YO e id 8 Yo7 a7 W Y o e Yo Wad 2y 6T N0, V25 Wi 520 373 %12 %7 %4 %95 %30 %7 ¥ i s %65 4505 %3 a1 53 Y05 1 %83 %02 %54 W9 a9 564 a7 %27 %6 0 25 %89 81 W 313353‘&3%5?2 ez 61 2a 233753 KPR u:q ) nnfn;s: 8958 ‘s R‘iﬂAiEJD 29&:!;5‘ iz}zs}nir : va e (395»,‘”;“‘:;3
! 35 115 s Yoo 200 221 Tea tod b %o e oo 1 303 S8 b4 212 Sme bz 70 b, by Yz b s s a2, 26 6o e, 7 3 308,397 20 T 1o, o Bt e 220 2,25 00 To5, 274 Sar 300 o 45 31Nus B3 e 84 11 e a0 %m0 920 s e %17 i hea Yo Yme ey Y47 032 e 02 vz Y7a Sua 1) o 1M e s 127 %47 975,302 o w0, 90 4309 S48 702,73 Y0 e, ey Y e 2 s g Tpa Yor g e Ye7, g Nur oo g g1 o7 g S0 1 g s B S ot g Ber g g Tag e e s e on e 0 By et e;szﬁ s e g
: ; T i * R y p 4 B b o4 s ¥ % ; o 44 405845 ™ Fizh 444 312180 45 22 oo Bed 2 B2 15 10388 o 03 s 45 %04 W1 a2 Y2 TS
% A 0 0 | B ?nxﬂu‘ss?»e&ae&m‘bseSeru’.sa‘Aua‘sav‘Jm&sﬁ?»_v&sn?sa?aAVB:‘ui‘«s%u212Sanssz'u»hsﬁ&o:&ss’u‘1:1252757?sshm‘n:‘su%z\51&‘532‘425“ns&uﬁsa&m?ﬁe%ﬁz’/ﬁs‘]n’»s:%mku%a:la!3“305‘7”&1@‘));&”&1\‘me}zuﬁieﬁas Y22 535 $16/504 514227545 946 9667956 260 9581961515 304157756+ 3371569 446 Y08/ 516260 F501951 B Bo4/974-209 2067510503 $33 863 463 Y64/ %00 20 25 357356‘165 a1 % ws&s‘uﬂkz:&zu %1‘,«1'?9879‘%!?12%0 4“%13? ‘%32?5;7'22?5%9&32‘ \1‘91 :v;q 33 MR NEcomaiigiigg
27 A 0 0 S 545 - St ok S-S i e i s S S e oS o - -t Nl s o8 Sttt s k- Yt S -t Sz 72 ol Sl St o7 o el S 2 s 257w et wslta?nsuz3n37!5&*qhu‘zvsAu)ss:ﬂ:m;uuq;s?< gs:s;ﬁmisw‘ﬁ. st st b Y ¥ e et
) 1k 29 4 : 3 s %1 %82 % 50918 %5 %1 52 s 2 %50 %68 %91 x o7 4 ET 0 w0 w7 %21 Y07 s " N 554
34 A8 0 0 h 91 e 1 162 Ton 8 e %82 305 125 S8 2an 6 357 ep 93 226 226 %41 248 24 265 $10 %27 %90 B %02 8 949 1 Fas %22 %24 %40 %47 %66 %0 34 120 %28 312 967 985 249 0 %27 %25 %2 %45 983 %72 296 17 T27 1 08 67 % 222 03 Toa 163 You oo st 953 %60 %08 %25 25 1 Tms 05 260 243 20 e o4 s 57 6 101 22 %51 %23 33 277 987 243 292 Tas 26 s s o1 %82 %08 Y26 To0 W s a6 e 26 a5 o7 w2 o0 e e &vr:ss;z:‘:m: isn:n;u:as:ss:u:s;s H;s: 72‘:;0 . ;mgs ;:Wn s:xmmmmﬁ:::m za ;i:?:ﬁi:ﬁiiiﬁ:f”??
e 5 80 %00 2 % P 7 %54 %5 b7 56 %52 %7 %23 %05 %0 . o 50 % 7 7 %0 78 5 1459 70 % 53 %90 78 963 5 %22 196 ¥ 1 7 2% 447 Y7 " 7%
35 AB 0 0 | 40 B0 s 155 tes %17 %01 961 476 a7 96 %77 o5 351 105 %25 207 208 28 %43 57 970 %83 3 204 s 974 60 %06 %26 B0 211 5 o7 %4 5o 72 995 %63 %93 204 272 %86 Bea 226 %07 08 24 T4 0 T2 275 %ms ton 6 204 958 1217 108 174 Y67 Yes 116 e 225 s %65 200 %90 1 203 772 759 w20 %00 11 23 %07 T4 05 279 00 %85 201 200 %56 %2 757 23 s 06 26 240 55 7o Tz %9z Tas 206 216 202 4 mmmfnwmnsn ijx‘w a2 112 s s mo:nis(@ s s o iy 73&3 i 1 0 T e
36 A6 0 0 | B0 B0 13 Y53 Y86 217 261 750 %75 Tas 982 973 %64 953 236 %21 %03 %05 %26 943 958 %9 80 20 %91 %4 270 260 245 %28 %13 Y00 212 %26 944 958 %69 283 20 W0 1 %9 %67 23 26 W;s)\s&uﬁtain?/z}x:?b!?x:&ﬂ&Hﬁ:xi‘bﬁ?s‘”VssVUVxE%}sﬁzﬁiu‘m]}7735;737&»&1%&\1ﬁsniu‘da}ns?:c?ﬂ&15%51‘Ass'zr:}ﬂ}92?!5777&55‘251‘A:s?za}ﬂ:?m?u?n&ﬂ?ﬂ‘179752191255%’7752&45&11‘115%92 916 %28 946 %50 971 %84 %93 %03 986 277 66 B54 240 %21 %22 %40 54 266 275 283 280 Y86 U7 D62 D44 221 Yok Y50 32 (astsstasteriorsd e \ZM Pindudybersasiers
| 521501 Tr5Teat82 M54 3140%61 a1 0 WY AT 2950 sssgﬂ's:ﬁrﬁ:ﬂm&gﬁnl
¥ \ Y B . . \ s 1905 5 08 . o 7 %04 952 %8 %51 %75 %21 %67 %2 85 %50 %09 53%3%0 s 2hesbe etpetna )
37 A8 0 0 | 5 10 1o 175 90 %57 T87 542 74 3 %63 1 378 254 T50 %95 %97 0 581 254 26 225 370 91 383 452 S0 256 240 08 Tz %1 %7 Hu %57 04 S41 W5 W02 575 s D05 %50 241 240 794 s 0 %45 66 %04 951 %01 7 36 506 %71 195 215 %66 104 To1 Toa %01 217 241 280 B4 10 Tes e S4a 96 1 %45 2 207 706 7 40 212 310 %67 305 %00 o5 21 %0 4 27 s 105 1o 7 or %t %1 %67 200 65 56 Y00 o A:ual‘239&47755?9:?«1&53951&0‘3”1 755&41&4 > ?a??f}s‘ 7ot e s e s & i
38 AB 0 0 | 45 175 15 %81 25 5 806 f57 %3 %07 3ne S50 %5a 50 %51 %51 255 %07 344 15 308 %67 42 80 378 I0s o2 245 s e Be7 52 m4 7 e $21 %08 827 %2 %63 300 246 o w2 %52 963 10 78 %0 1o a2 %7 07 220 296 %24 o5 Tos o2 %01 %06 10 7 S04 T2s $14 S5 %28 1 303 300 %es a2 62 252 255 270 17 %en 0 1o e % 109 996 290 251 %47 24 20s 362 %81 s 0 %7 s a7 70 Sas 1o e 252 o o s e 00 Ton 00 802 11 Teo s o7 05 1 256 e Bos %o Bra a7 e B o r s, g e |
39 A6 0 0 %2 T2 4 :w:a—ws‘m 15 75 7 80 482 %14 224 s 3u1 1 30e m 22 420 807 204 S21 70 %07 %07 15 %05 w5 956 %55 %50 6 M7 %57 7 10 a9 s e 2 56 205 264 %58 958 67 87 924 S99 909 B0 16 703 30 %0 12 % 24 24 212 214 s T7 %0 e Bus 2o Yo 943 o5 173 o7 %7 %67 B 261 01 0s Y 830 190 a3 e s Ses T taa 17 %o 950 250 278 T25 10 %87 Fos 13 a2 728 27 e S03 oo sa s e a1 s T a7 $aa how a7 Y7 210 350 0 2ms %60 s 212 %02 110 e Tia ¥z iz s il > W4 1}:
40 A6 0 0 %5 %24 Y56 %04 %87 %0 705 S07 43 a9 120 20 329 367 W03 $7.4 %69 975 %09 B0 350 B0 25 Se1 a1 ou 93 a4 %28 %81 %o5 %63 973 15 %o W28 Yoo Yis2 Y36 B62 Ba6 413 %23 778 %66 %68 284 %00 %7 ba6 106 e 50 W26 Bas B4t %87 P68 %24 %1 20 22 229 %82 %83 308 %20 T2 sz 35 P63 Ba6 %14 325 %1 %63 271 %90 M1 %es 128 Yoo s g 21 %22 %31 %67 %01 b7 86 971 %02 Y68 :33:4;?1 \;g :u :ux Zz SJ :u‘é.ﬂ;sﬂ’:ss:‘é‘:x nz‘:mhn:ﬁs 52 Y36 ?71:35?15:52:9 ir’::::ﬂ a‘;:;:: ‘az :ﬂ ﬁzﬁ :s; N T 0 e i
. P . o5 %27 s 00 26 15 305 10 ! s as a0 02 21 %05 s 7 73 Y 0 o 2 0 W %0 g %21 1o 6 g5 o0 o5 955 7 7 %89 W5 W6 0 e %
1 A6 ) 0 S0 0 T 12 30102 54 e gt o Y o o 807 s ez a5 o o Y 0 17 102800 0052 70 10 1 3 s Y Yo V2 T Y e sy 1 2503 02 o T T o o 2 T2 B2 227 et u o o i g o s 75 o7 B 2 07 o 1 S0 o Yo epor o 21 a1y i Mo T R T T g e 300 ¥ e e : p@ T Tt by s e e g 17 i ———
8| Y27 Y57 %12 912 399 B84 Tag Bof {211 Yes Y05 Bag %7 B16 W7\ 24 %23 Bro Y2 2 o7 Y4z 853517 961 900 268 (%67 278 %05 $5§ Y36 123 e 96 es 129 %73 7 S5 985 U7p 1 03 %631520 68 ez ten 213 7y 10 as Selk vale a5 Y25 Y ko5 %2 Yoz fhag]h2s f22 \n:s’m g 2o e fr7 %47 987 Wd e 501 S sb bos Sas BTt Yes fos [ogltos B4 wrsffal 275 s e Fos Yoo tes %ot Y48 o 54b %73 bas Wiz br.1 %2 %8 5730 Yoo Yies VM6 Yes Y20 e W7 86 1.4 274 %97 Y6426 be. Povbuupte \ 105 s e 2530535
42 AB 0 0 351121 461 00 %54 7 152 11 1o |5 120 81 B 37 207 25 2 %55 20s Mo be2 2o o ] 7 s 901 485 S8 s teb{3us s 12 Jod t07 Tor %7 b %51 %05 s Ao Y20 %+ B o0 7 S|4 Fua Vs 167 Yer o 912 S04 2 o s B 220 B4 126 Yo 17| o Y1 o o s 22 24 3 T s B 0 0 A [ Y {800 200 %m0 S 07 gy e a7 %5 T[T 0 a4 0 22 150 ma e logftne ton a7 N ot o5 U o S0 213 e e T g T Ve N 10 T B2 g iy o g o et ot e
1200 %04 17 %52 %1 1 Yo T3 a1 B . . 56 od ¥ e b1o i i I ; : e
43 A 0 0 97| H1a a1 Y7o Sed %84 a5 Y4 bob|ou B0 B2a B 517 265 247966 es %73 %o fhes B85 D00 105 Yes 776 Saq|H12 Y85 50 2ed 241 245 %69 ad %80 Y02 %07 [ios 963 T25 e Psa s s 3 3 %53 g 14542 178 bed Yos b TE Bk b Bl BB SR SR BH R BERE EE L W R TR BT B b 0 H T R e SRR o PR RE T R T e AT e T S S N B S o R T T I T A S R T s e R L e S R L R
44 A 0 0 Y9/ Y04 V:nﬁ\ﬂ}ﬂt?HﬁsAEw%aakmS)‘2135237—3:734&77‘:1'ﬁzvhu}ﬂaﬁsa'n!hi%wEaﬁ’aryﬁr‘155Qm?u?n&ﬂ‘211ﬁzu?vsiﬂ‘:s\&?zE\s%v'\‘\il555?52133?25?2472A§77‘2‘.1&ysﬁ/zﬁaéS!3ﬁc7§n'A|u§1i%50?)11!:0\8;VI?\M fi6 bo b {4744 % 1 B2 S0 6.2 s M2 D5 7 R1 27 B e 03 Bl By 5 o Ba8 i %o 4 a0 2 4 92k B2 i 1046 B S04 %82 %8 T2 503 B4 B2k b2s Bk %5 bab 7 b e ik B 4y M2 B 28 a2 1B %5508 5 Bod Bds Beo S tee
45 A 0 0 0! b2 116 139 Y67 o %60 1.0 945|463 930 91 Ba§ 211 02 P01 7nz’znt$w§m§;vﬁ:ﬁtss‘.\:o&ﬂ?vzw;&mhaﬁfs‘ssﬁss‘wasEzn‘m&ns‘m‘mﬁzﬂm?s:?zsisn&nnwsﬁxuznn}v?an&v:imtm‘.«s»_ﬁan)um\sshsiu\u‘mnhﬂumn&miﬂﬁutm‘m&umzzﬁuw:hz&m7mmzmﬁjshn‘m&eattuhzhzms?u 30409 09 508 B0 311 %46 992 35235 5 562 524927 34904200, 195 o8- 300.597. %2 1 2a $06 B42 550,545 10 985 124 199201200204 205510 241288359380 %05 %05 573
46 A 0 0 .\ . B NI 6288577 781697 5B b2 0¥ 2T Ths 0TS Te2 b a0ty
e | | o— = romnt§ e Tl | wemwall e ewammri T P o o [t | e wh| o fd % e s [Bs o ||t | o b ! s 4
4 et e el tsll e el G bt (s %o [ s w0 | G We| tes %h we [Ws e [t [0 wd [ o 8| ter  foy s k2 s |foe e |[Ws %d | s W[ o b e [ T | s o [ | e | NG
7 A 0 ) o de [ e ([0 e wel| o el e % e [Bs [ ts| ke || w0 o
48 F 260 80 b % B ks U de|lh Bl b | W % e (% ke e ta|[b oW o W v M [ RV YL IR VA 7 R VN TN YO | YONNE VORI TR (N YRR Y LR YRR PN PW TR A YRR TARTR RS ¥4 IR PR PEINS VI N P PR PR TR SRER VR T IR TR I sttt o s
° » L ° 7 7 i h N " h 55416 173 14 232 901 956 108 95554, 37.3%35%1.2268 258
49 F 260 80 . 562 Y96 %05 Y65 143 070551341 AU TH 0286262232077 5
50 F 260 80 S L I O 1 O | I N T T S T R O L Y ¥ P I O L T O L T O ] Bt Dby gzmmﬂgﬁmsj
17710 114 Y04 e.rB8.1505%12% 19939622 1219%89 Y57 %5,
51 F 260 80 N " N N . N i . y 5 L N . N 5, 5 4 5 “ 5 % [[%0 %l | 7 ie| s fs] 2o i w1 | R2 e || %e Bs| | fos ey me 2% 180674 be 382740236 7022662 42 rmoV7 s Yao
F O PO R T | PO R T L P | o AT YR AR U Tt P R TR AT o Y | o P N | TRR TN I KTRRNETI N IR PR | NV N IS P PR % 0
52 F 260 80 o o L | D e mmmu}
53 F 260 80 b bs % te ||t be|[be e bs B8 b %5 e [ Bs (e bs|[bs o al ety % b |t Sl b1 b bl he (fe b | e e || bs % fo| be f9 v (b be be Il b | bs bl b sl %o M fds e (%2 %[ he Gy we [
J 58247 799598 693550216104 175 %4 935921
54 F 260 80 | - . . ;
4 4 5 5 PR 5 4 FPRE VAR 1 s e | be  bs| | b5 b1, b b b 4 s | e b5 | b7 % bel te s, b7 M7 be | R iz | %2 Bs| | ks eyt 6150 % 14510398 %9 020530 210t e B9 72
P B[l s, be b %W b | b ba ||t be by ts W b % s be bl | G5 b4, b ps s %6 | be  ts | bs be | ba sty
55 F 260 80 LR B s Tostsatratastsaty
R . . . 11759 2%00t08%85
56 F 260 80 L L O L o I T 1 I R A U TR VA RV RN IS PR N P R PR VN . VRV VT N IR 1 T I R AR U (RS U U BT SO S I T A e st e
57 F 260 80 g et 54 44 Y14 150523018
U | ST [STHRUR | U R SO DU | R U A VR A . s p iuplesiutenn
58 F 260 80 b s |4 SIS PR PO R PR PRI PR IR PR R P L O PR AR PHINR PRRR F LR PR VRN I PR PO P TR T I TR £ I C (O PO O I 7R P R PR TR PR TR P s ||t e PR NI PR B 4 fleo s | || b | 2 Wi M ;:Zi;x:“:” «152222222»433;:37,‘: ;:
5 . 5 " 5 5 . 4 5 . 4 5 . 4 . 4 . o “est20s 32950} 156 TTEM6%73509713%5:
%9 f 260 80 S O O o S A S P S AR YUY VRN AR ! S R O AR VIS PIANC VR ¢ R P O T VA O I T I T T N T T O O T I T S L v PSR
60 F 260 80 HBa%80%09%8451271 08404
| ok o | 4 . I w e sl ol W 1 w 1 o wllwe wls Dol
61 F 260 80 oot 45 % b Wt S| w8 b (% e (s kel s el b M| % W % % 5 5o wl G2 ke % o b I % % %ol | % 4% Hs s Ik ke |t %sl e vl s b s M % b % s vl s e we w s
62 F 260 80 .\ I N . . N Y089 195497750 1% 17658,
i e v | | we Moo we | ho ORI T Wl L | BV SR TRRN THRE TN | PRETR PR i PR N oy
e e i [YS v e e e mll me el sl ws Tde ot [ [ w [ wa s B we M owe e s |[we ted | we W e Ry v 8w |f ||t s | e ! piisoiiciogivii
63 F 260 80 LI 4 e |22 s |fos B3| s igs| s 2s e e b e ) e st
1880 oste et sngs
64 F 260 80 1817200154
65 F 260 80 51 403 425 el T2 08 08 %) bea 555 22 3 Tas o1 70 b7 79 63 Tas boe 393 %57 b tma a7 S| ds 178 Vs 174 73 76 17 Yhdl 208 %7 %1 7 9es a3 b Jor 80 178 T4 Vs 7 477|142 217 s %63 270 ¥k 20 Yo7 W14[187 145 145 Ta3 a5 a7 Y8 114 200 %2 957 (1 toe 2aa 215 192 %61 160 173 7 To1 Too[Sds %22 2a %9 3 57 %02 04 Yes a1 10 firs W7 e ‘az}x125255?72)1n95ﬁu‘uﬁuﬁe:inhs‘nhxﬁnv&nn‘zw:m?u%s)u&e‘wz uhfnl/a;xnEf:ﬁanZq:sw::n?%:zns':é 1315,222::;?
66 F 260 80 b5 %20 T4 H5&u1573455@9311%75S1n§ﬁ7§uiu?ns?c72nx$\7‘unﬁsa‘uv‘un‘uT‘A:'z?sE‘a:Aﬁsnhz&:s‘m:)vz?ﬂ)n:%z‘zw&:B‘Mu‘41&5953505;7?47&“&m&n‘mu?m’cibs?sry‘!s]".nn‘rsﬂylﬁ?s?ﬁd)\shzk;*“qﬁssﬁee 470 Y85 219 270 %0 %63 15 %06 49 241 B3 10 %09 %07 %07 s 15|21 S0a B0 %08 17 380 %26 %9 %26 05 06 05 206 209 222 P64 20 74 WS in\zﬁnsﬂm?55’2‘7?ua?nﬁ&‘ﬁznﬁins’ﬂlhe‘ﬂs.xg ugﬁaq25n§35§41§n9:?;7‘n7?_‘1::z"s:lt‘jt;usnis_z e 3051020854 81 £t oottt
505 153 185 314 943 %05 350 o3 422 a0 %3 454 200 %43 100 Sho 20 3 b s %02 803 15 s 10 %1120 s %81 %24 s 26 a7 %41 Yus 55 Yoo 177 Sas %ok o7 945 951 %4 %28 %02 a2 %07 %62 o4 727 Bah e Ssa 11 o8 16s 105 6o Yoo 216 1 %63 0s 51 s oS40 a5 foa s T3 B3 10 Tos o 23 75 h0g o s Toa S5 278 s 228 0 2o s g s s o 7 Mus Ses T (e 03 %as g st 229 208 T I3 s a7t i ‘Axfssﬁm?m s 1 o e et a0 SRR S
67 F 260 80 50a 462 405 %50 305 05 To2 11 M 100 %21 14 305 5 250 k7 250 278 b b 21 ez 4 10 800 151545 T00 957 B s s 05 %4315 s T M M 40 %ey 15 0 %54 24 245 2ss 9os{ee Ses e V| 25 Yod P05 s Ton/ B0 Tos Tna Sm %03 00 252 994 %05 Y00 Yo s T Bs7 e 1 2 %57 BT s T2 %02/%00 1o us i ok o 23 414 %07 207 e gy 11 a7 Y 02 B4 ¥ T a0 B [ 1o 62 2 s %1 Ton S0 170 Too Mo Tie o Sof s 2o Boa 244 ea a0 sl St W0 Me 15 10 752 g,y raaintostasty RO H “‘,?‘ A
4t o %50 7 ; \ i bt © N . N (Y y s 07 4 ' s 1 2% g e s 01 e S0 %7 s 5407 oo Ba7 tes b 728 45 %20 e 281 %2 7 s il %60 0 Voo Ve 2 Sus%n 20757 10BN St TS TeTp0
68 F 260 80 120 50 %m0 %as 7 180 420 3 [iss Ts1 b1 01 63 %02 %55 o 766 02 S8 Boa 70 150 g s Tzo Yus| e 545 a0 254 (260 265 B0 %03 b5 Yor Yso b7 Yes 16 o hea Soo bra 981 957 17 %07 1ga s s ra Yew Tef or 51 %1 %2 e 2151205 00 Trs Jod Beo os Yea N7 o0 Mo vz e 91 %17 %90 %61 Yme Sus e %7 an i s 1 e g o2 %03 a1 2m2 207 g o4 %22 a5 193 e 35 B41/B{e 66 %7 %59 Pt ze.m:m 854 107 50 ‘ax 8 zs? 5%9 e 1 02 b7 ;u:sﬁk f ﬁn o : ‘ﬂz :;:::&;ﬁf;;;:is:;;;;;:i":R;(?
69 F 260 80 $23 453 %06 %04 497 72 W7 Y0} 412 40 56 410 %14 %72 65 272 %13 %09 B53 Yoa 71 gﬁnz Yas to1 %32 %62 %88 %62 %60 B1.1 %24 %39 Y16 Y21 ‘ugw Yoo a5 B01 %as S04 981 263 94 985 353 %04 a1 a1 1l e 15 b72 Y04 285 230 219 218 20 %3 B 12 08 21 \ﬂQzWA 35 02 %86 %7 %84 %66 %67 92 %65 535 B Yar %00%hie V72 W10 51 %08 11 269 266 B %04 %94 B19 o4 Yes 907 56 B40 63 472 205 65 %63 73 26 W1 Y16 W21 Yes o3 435 B0t %64 B44 P81 963 %64 965 953 307 Bast a1 el Yrs ;5 s—;q‘xv&!v&‘s‘u‘ﬁaﬁﬁb’%'?““wﬂ’
N - o0 b 401 %0 45 5 . 62 %07 411 7 e a7 4 PRURTRY Y29 s %0 ¥ 5 s 47 189 T57 Yo "
70 F 260 80 424 450 00 %90 %81 Y87 30 4a7 453 B81 501 a5 H03 %67 %60 %67 %03 64 $08 79 Ys2 Y7 78 931 B0s %e2 %46 $90 %56 $59 %65 311 %07 B5e o8 ot e 170 Y20 %29 %as %0 15 Y56 %68 e Y98 %66 763 Vae 74 Yes V57 Yo W16 W6 W2 26 %15 515 15 %1 %77 %90 345 Y07 So1 89 70 Y19 430 %47 %03 %77 %60 %61 %85 % %01 B4 Ta0 §77 &7 $s3 %84 B00 B84 S04 B6a 962 %62 %07 971 368 20 a7 s Y& a7 Bas $16 % 6 % ?“ %88 913 411%52:6 ‘51 ey 70 20 29 s 75 }52%7?3 %38 %66 Y63 Y24 . ‘xg . Q:xv aperteptery “
14903 T4 958 7 0 0 T T s o4 o2 330 290 51 245 %51 730 40 1 904 05 T Tor s o5 o7 %02 2 2 e e s oo %24 300 41 20 117 e 577 %1 s o6 2 0 %68 %05 S0 o7 e Yo om0 759 a3 551 348 200 903905 204 700 %53 a1 $13 To1 ¥t e 17 Bea 17 52 o 2 2 20 0 0a s oo $15 Y1 a7 i 7 T o 78 s s s 20 %20 %o Tos o s Y 0 2 T 12 s oue s o2 20 7 2 o0 9 7 B 7 % an e Bua s B By 2 e ¥ N 08 o7 g vuntmetagy
n F 260 80 s 917 %07 %15 S5 911 42 a7 04 250 TS Bt 20 Tt s 202 60 Tz Beg 143 913 103 %00 %04 %69 w2 26 Y26 %27 200 T4 377 %25 THTED b0 01403 911 250 192 126 %20 %3 B0 38 414 35 To1 T47 7 %02 %60 Br2 19 %e9 Te0 o a0 190 18 279 %63 515 80 950 4 S92 %03 10 %51 T4 %51 Tan e B a7 %01 393 Ta Ted on % %60 %1 w2 %29 HT 0 a0 s S50 217 hus 9a7 722 09 T 83 s a6 220 a2 Tuo o s Y 7 2 e B0 R s i Beo 2 22 22 e s e e Toa a7 ey s 'Jw‘;;aw
. T e the B A0 1 B0 : - . ) ) - B o1 . o7 s 5 . o o 72 %0 46 07 . 00 %05 05 %5 %45 11 %0 0ot 1 728 s {
72 F 260 80 s 177 527 902 165 410 %25 %5 2 71 e 300 208 %00 o 913 %20 12 992 %ep 26 17 %00 398 %53 14 6 204 904 06 208 755 83 S04 %e8 190 Ton 365 s 245 %11 08205 %00 08 211 27 301 %00 10 %6 fe7 301 w8 217 Toa 110 Y10 %66 110 111 Tes 22 74 a0 02 %27 %07 56 %95 s 212 %10 s 08 B4 27 4 208 %7 17 %oa a0 193 72 20 06 %7 06 207 210 224 %67 %06 a3 %26 %21 12 915 %58 217 Toa Tus s s e 6 a4 4 20 190 e e 20n 245 1 208 Tus 0o s 13 b 01 o e n:‘/
3 F 260 80 % s o2 123 143 tes to7 2?22722%7‘%hnﬁauis/ﬁm‘ﬁzisshs‘uﬁaaiwimﬁa%zziaciaﬁ‘m%4ﬁ“Vaaﬁsn‘sﬂssh&‘gn&‘:‘us?zs%a}nwVxxV:n‘aaﬁszﬁ=‘Vsz157‘59quV:shs&zs‘u:?wﬁu‘se?ﬂh‘*thw‘uchsﬁsa‘siVssﬁn&ns&u‘Azs?«s’m«‘xzhuﬁrﬁaiﬁsz‘uiseﬁ"37?:"ﬂg&n‘zp_‘u:?93177‘57?55%1%@%;‘54hzﬂa)us?zzZzgﬁzs‘mn‘a'?mﬂas‘sxisiﬁazVsﬁﬁnv‘rﬁ?&i?ﬂ&75&1!§1n§mﬁu;‘sa?sx;&:‘suﬁ»zgﬁnﬁna s 26 o
74 F 260 80 POt SNISUIS NPWOUE NRSIPUE SPNPUE SRNISUE SPWPWE NEUEN _JEWRWE NEWEWE DRUENS SIS SEFEWE FERTHT SETEL IEIPLTE FESTHL PETLL PREES TLTEN [ RPN NP SPNPUS NPUSHE NENINE NENPWE NPNPIE STWES JENIEHE SENPIE JEWENE SEALAE NEWTHE FERENE PEATWE JEOLH_ FOLAL FENEE FLIEIE TL LS TRIPE! xuzmsnum:
75 F 260 80 ; ; k) ‘a % 7;7'\ 7'AHﬁ:ii‘;‘wa?257"'49191'%‘4’47nﬁuﬁ‘21537”?nx’ksi?ﬁﬁiﬂ% 3 %29 %22 %89 $10 98 %es Ya6 Y64 %67 203 210 %00 26 28 302 %26 17 %69 213 199 %67 a5 Yas 471 %07 11 %93 220 %26 %89 %24 14 a1 200 184 Taa 7.1 Y65 2 Y67 Y01 %0 20 218 %99 12 224 %93 N9 29 W3 Yok 460 %67 %04 07 %00 %23 %24 303 %31 %23 %01 915 207 %69 177 Y81 %67 204 09 %90 24 %26 303 %30 %24 00 $10 %01 467 185 180 %69 209 11 %62 26 %27 %03 29 %22 %7 %07 Y98 %65 Ya5 85 Ues Yo7 Y31 V27 Yau
ﬁ“ ; ;5 ’“ ;2 * “g Al ‘ﬁ \‘3?1 W9 V:ﬁﬁu‘ﬁ;ﬁszﬁ”‘ 544 o4 V;iﬁw 11 478 ¥ "2;2551‘7:& Y64 157 Y88 446 946 o4 159 o6 12 178 Y82 %21 176 173 09 Y65 58 185 145 146 T9s 62 Y67 13 179 Y0 %20 ¥76 169 203 57 fas V75 Va4 132 Y74 47 62 P02 V71 74 19 Y82 W78 215 70 Y65 Sos as s Yas 59 64 309 175 78 %22 Y82 477 913 Y68 T64 105 143 144 189 960 165 11 176 Y80 %22 Ya1 178 211 Y64 58 o3 Y5 Saa Yo5 Y63 Y66 212 178 Tar %22 Yo 77 %9 %62 157 Toa faa Va2 Yo3 %52 Y03 Yoo Yoz
5 % %6 o tas s 0 Y08 Y6 Via us s o 10 o4 157 %08 148 10 e 505 2ee 67 %13 179 100 %20 W y g : ) e 7 s o o7 e s N !
e F 260 g %2 Te %0 b4 %a o 45 401 913 320125 125 322 %20 05 Tos To e ba %4 Yoo 108 01 122 125 12 24 22 110 905 t0a 01 Ba_ba Yo3 Yoa f0s 11122 t2s T2a 23 20 %03 07 f0s 401 B e 0a s tos 21 123 25 26 21 317 %05 Y01 %00 %3 B0 Bo Ba ba Sus S0 o7 21 %28 Tos B24 S22 %0z %07 108 120 24 26 125 123 Y21 06 %05 108 37 B4 o1 08 108 10 21 125 126 125 323 11 07 %08 03 87 b Tos 1o fos 11 22 126 128 2 22 04 s S0 o0 %7 b7 Yos %6 Ba ¥s te |
77 F 260 80 : S— - i B S . S— i S— wnnr
78 F 260 80
L £ 260 % LUMINAIRE LOCATION SUMMARY
80 F 260 80
81 F 260 80 LUM NO LABEL ORIENT TILT
82 F 260 80 112 F 280 80
83 F 260 80 113 F 280 80 PREL'M'NARY
84 F 260 80 114 F 280 80 DO NOT USE FOR CONSTRUCTION
85 F 260 80 115 F 280 80 Last Saved: Jul. 23/13 11:0%am
86 F 260 80 116 F 280 80
87 F 260 80 17 F 280 80
88 F 260 80 118 F 280 80
93 A 0 0 119 F 280 80

DESIGN BY

Biktllie/B.Boyes CONTAINER CAPACITY IMPROVEMENT PROGRAM

DRAWN BY

PORT METRO Vbelde/Bielie RBT2 — PRELIMINARY DESIGN

S
‘W vancouver SITE WIDE LIGHTING AND LUX VALUES

PATH: P:\60287593\000—CADD\040 CADD-BIM WIP\DWG\Elec\60287593—840.dwg

DATE: 2013/07/23 — 11:10am

- B | 22—Jul=13 | Project Description Issue JB,EC| BB DATE
PLAN
A | 27—-Jun—13| Issued for Review JB,EC| BB SCALE 1:2500
VANCOUVER FRASER PORT AUTHORITY SIZE | DWG. SHEET REV.

Ref.No. REFERENCE No.| Date REVISION Dr'n(Ch’d ENGINEERING DEPARTMENT PMY SITE D ’ 60287593—-EL—-840 | 1of 1| B




REFER TO SHEET & FOR
ENLARGEMENT - G -
REFER TO SHEET & FOR
ENLARGEMENT - F -
REFER TO SHEET & FOR N
ENLARGEMENT - E - <§
NN
REFER TO SHEET 3 FOR
ENLARGEMENT - D -
REFER TO SHEET 3 FOR
ENLARGEMENT - C - \Q}
A
REFER TO SHEET 2 FOR QQ"
ENLARGEMENT - B - R
&
REFER TO SHEET 2 FOR
ENLARGEMENT - A -
(9%
((/ &&
X S
N S S
KEYPLAN
N.T.S
2
_ ¢
a
a
S
-
n
2 CONCEPTUAL DESIGN
5 DO NOT USE FOR CONSTRUCTION
QI Last Saved: Jun. 20/14 10:17am
; CONSULTANT DESIGN BY
§§ — DONATO SPEDEL CONTAINER CAPACITY IMPROVEMENT PROGRAM
g4 DMD & Associates Ltd. ;\’ PORT METRO o KEY PLAN
S7 DMD #12-17358 104A Avenue, Surrey, BC, Canada V4N 5M3 ’W vancouver FOR RAIL SWITCH LIGHTING
5 3 www.dmdeng.com 604/589-9010 DATE
38 office@dmdeng.com Fax 604/589-9012 MAY 092013 ROBERTS BANK TERMINAL 2
. Qa 1 |[JUN/2014| REVISED TO SUIT PMV COMMENTS AM . SCALE SHOWN
Do DMD PROJECT No. 4124-13-01 of 06 VANCOUVER FRASER PORT AUTHORITY o Tove SrEeT RV,
‘ EE Ref.No. REFERENCE No.| Date REVISION Dr’n|Ch’d ENGINEERING DEPARTMENT PUVSITE ) D 34—-347—-EL—4000 10f6 1




1-50mm RPVC

3No.6 RW90LTG.
1No. 8 RW90 BOND
RAIL LIGHT POLE TO BE LOCATED AT MINIMUM CLEARANCE (TYPICAL FOR ALL)
FROM TRACK WHILE MAXIMIZING SERVICE ROAD

ALLOWANCE (TYPICAL FOR ALL RAIL LIGHT POLES

TITLE BLOCK: DL-TB.dwg

ENLARGEMENT - A - - A - MATCHLINE - REFER TO BELOW LEFT - A -
m 0 10 20 30 40 50 m
01000 e s
1:1000
- B - MATCHLINE - REFER TO SHEET 3 - B - LEGEND

PROPOSED 9.0m DAVIT ROADWAY LIGHT POLE C/W LED STREET LIGHT FIXTURE INSTALLED ON
BRIDGE DECK. REFER TO SHEET 08 FOR DETAILS

PROPOSED 9.0m DAVIT ROADWAY LIGHT POLE C/W LED STREET LIGHT FIXTURE ON AN MMCD
TYPE C2 CONCRETE BASE. REFER TO SHEET 08 FOR DETAILS

PROPOSED 8.0m STRAIGHT SQUARE STEEL LIGHT POLE C/W A SINGLE LED STREET LIGHT
FIXTURE ON AN MMCD TYPE C CONCRETE BASE. REFER TO SHEET 08 FOR DETAILS

ON AN MMCD TYPE C CONCRETE BASE. REFER TO SHEET 08 FOR DETAILS

REMOVED LIGHT STANDARD

20 LUX ISOLUX LINE (FOR CALCULATION PURPOSES)

H PROPOSED 8.0m STRAIGHT SQUARE STEEL LIGHT POLE C/W TWO LED STREET LIGHT FIXTURES

N | PROPOSED JUNCTION BOX
OVERPASS STRUCTURE | EXISTING JUNCTION BOX
|
L SH ASSUMED BC HYDRO SERVICE BOX LOCATION (347/600V)

PROPOSED 50mm RPVC CONDUIT AND CONDUCTORS
EXISTING CONDUIT AND CONDUCTORS

——(0— PROPOSED CONDUIT STUB OUT

s PROPOSED RAIL TRACK

- EXISTING RAIL TRACK

EXISTING RAIL TRACK TO BE REMOVED

PROPOSED 50mm RPVC CONDUIT CONCRETE ENCASED

B PROPOSED SERVICE KIOSK (347/600V)

EXISTING SERVICE KIOSK

- A - MATCHLINE - REFER TO ABOVE RIGHT - A -

TERMINAL 2 OVERPASS

© ASSUMED BC HYDRO SERVICE POLE LOCATION (347/600V)

l CONCEPTUAL DESIGN

e —m—————
o]

PATH: P:\Projects\(Jobs 4100-4199)\4124-13 (ST LTG - T2 Deltaport)\CAD Drawings\4124-13-02 to 05.dwg

- - DO NOT USE FOR CONSTRUCTION
ENLARGEMENT B Last Saved: Jun. 19/14 5:06pm
m 0 10 20 30 L0 50 m
(00000151 e s — s
1:1000
CONSULTANT PESIGNBY 5 ONATO SPEIDEL
§ S CONTAINER CAPACITY IMPROVEMENT PROGRAM
S N
8 DMD & Associates Ltd. NP PORT METRO BOB KELE LIGHTING LAYOUT
' APPROVED
S DMD #12-17358 104A Avenue, Surrey, BC, Canada V4N 5M3 7, vancouver FOR RAIL SWITCH LIGHTING
g www.dmdeng.com 604/589-9010 DATE MAY 0912013
5 office@dmdeng.com Fax 604/589-9012 ROBERTS BANK TERMINAL 2
] 1 [JUN/2014| REVISED TO SUIT PMV COMMENTS M| SAE ghom
i DMD PROJECT No. 4124-13-02 of 06 - —| VANCOUVER FRASER PORT AUTHORITY o Jove SHEET REV.
Z& | Ref.No. REFERENCE No.| Date REVISION Dr’n|Ch’d ENGINEERING DEPARTMENT PMVSITE D 34—-347—-EL—-4001 20f6 1




TITLE BLOCK: DL-TB.dwg

ASSUMED BC HYDRO SERVICE
BOX LOCATION (347/600V)

- B - MATCHLINE - REFER TO SHEET 2 -B -

DELTAPORT : T T
INTERMODAL YARD ENLARGEMENT - C -

m 0 10 20 30 L0 S50m

1:1000

ASSUMED BC HYDRO SERVICE
BOX LOCATION (347/600V)

——— DELTAPORT WAY

- C - MATCHLINE - REFER TO SHEET & - C -

CONCEPTUAL DESIGN

PATH: P:\Projects\(Jobs 4100-4199)\4124-13 (ST LTG - T2 Deltaport)\CAD Drawings\4124-13-02 to 05.dwg

ENLARGEMENT -D - DO NOT USE FOR CONSTRUCTION
i m % P w0 0 o Last Saved: Jun. 19/14 5:06pm
071111 e s
1:1000
CONSULTANT DESIGNBY DONATO SPEIDEL
§ S CONTAINER CAPACITY IMPROVEMENT PROGRAM
s DMD & Associates Ltd. 5" PORT METRO LIGHTING LAYOUT
' (24 vancouver |~
2 DMD #12-17358 104A Avenue, Surrey, BC, Canada V4N 5M3 7, FOR RAIL SWITCH LIGHTING
g www.dmdeng.com 604/589-9010 DATE MAY 0912013
H office@dmdeng.com Fax 604/589-9012 gl ROBERTS BANK TERMINAL 2
] 1 [JUN/2014| REVISED TO SUIT PMV COMMENTS M| SAE ghom
" DMD PROJECT No. 4124-13-03 of 06 VANCOUVER FRASER PORT AUTHORITY o Tove SrEeT RV,
I £% |Ref.No. REFERENCE No.| Date REVISION Dr'n|Ch’d ENGINEERING DEPARTMENT PUVSITE ) D 34-347-EL-4002 30f6 1




TERMINAL 2 REPAIR TRACKS
O
1
m
—
w
w
ju g
w
o
[
e NORTH YARD - e
o
w
o
w
=
—
I
= SOUTH YARD DELTAPORT WAY o
s
1
()
1
ENLARGEMENT - E -
m 0 10 20 30 40 50 m
1:1000
— S 2.
———— -
S ————
: —— DELTAPORT WAY —
g —
_ £ DELTAPORT WAY ~ N
a
2 ENLARGEMENT - F - ENLARGEMENT - G -
% m 0 10 20 30 L0 50 m m 0 10 20 30 40 50 m
g ettt e e e e e |
§ 11000 11000
n
2 CONCEPTUAL DESIGN
5 DO NOT USE FOR CONSTRUCTION
o Last Saved: Jun. 19/14 5:06pm
; CONSULTANT DESIGN BY
§§ S DONATO SPEDEL CONTAINER CAPACITY IMPROVEMENT PROGRAM
°3 DMD & Associates Ltd. ;\‘ PORT METRO o8 KeLLE LIGHTING LAYOUT
7 DMD #12-17358 104A Avenue, Surrey, BC, Canada V4N 5M3 'W vancouver |¥ o FOR RAIL SWITCH LIGHTING
5 3 www.dmdeng.com 604/589-9010 DATE
§e office@dmdeng.com Fax 604/589-9012 Ay o ROBERTS BANK TERMINAL 2
. R& 1 |JUN/2014| REVISED TO SUIT PMV COMMENTS AM | SAE Gom
P DMD PROJECT No. 4124-13-04 of 06 —T—| VANCOUVER FRASER PORT AUTHORITY e SEET REV.
‘ gE Ref.No. REFERENCE No.| Date REVISION Dr’n|Ch’d ENGINEERING DEPARTMENT PMVSITE ) D 34—-347—-EL—4003 40f6 1




H
£
3
El
E
PLAN PLAN PLAN PLAN
602 X 180mm TENON LED ROADWAY LIGHTING LTD. SATELLITE LED ROADWAY LIGHTING LTD. SATELLITE
608 X 180mm TENON SERIES SAT-96M-450mA-T3 FIXTURE SERIES SAT-96M-450mA-T3 FIXTURE
LED ROADWAY LIGHTING LTD. SATELLITE
LED ROADWAY LIGHTING LTD. SATELLITE SERIES SAT-9EM-450mA-T3 FIXTURE
SERIES SAT-96M-450mA-T3 FIXTURE
I ﬂ]]]]]]]]]]]]]]]]]]m:7 — _
MMCD STYLE GALVANIZED MMCD STYLE GALVANIZED
STEEL DAVIT POLE STEEL DAVIT POLE
5" NON TAPERED GALVANIZED 5" NON TAPERED GALVANIZED
SQUARE STEEL POLE SQUARE STEEL POLE
TYPICAL TYPICAL TYPICAL TYPICAL
PROPOSED RAIL PROPOSED RAIL PROPOSED 9000 PROPOSED ROADWAY 9000
SWITCH POINT 3000 SWITCH POINT 7090 min ROADWAY rvee 2 LIGHTING POLE trvee 2
VSRR e 8000
SINGLE LIGHT POLE DOUBLE LIGHT POLE RA“[YL"’G;%RNG) LIGHTING POLE IMOUNTED T QVERPASS)
@ TRACKS ¢ TRACKS
h 2.6m [MIN) ) 2.6m (MIN) HANDHOLE FACING ROAD
‘ ‘ (TYPICAL ON OVERPASS]
I HANDHOLE I HANDHOLE TOP OF RAIL HANDHOLE REFER TO STRUCTURAL DRAWING
‘ ‘ [ FOR FOUNDATION DETAILS.
73 ) — c/—
a1 la" 0 st |
TYPE C [ TYPE C [ o
CONCRETEBASE[ ™7 * | B0 CONCRETE BASE ‘1 B0 TYPE (2 ) 1200
/e ) I \ l CONCRETE BASE (B!
[ R | [ W & Les 2
ELEVATIONS
m 0 1 2 3 4 5m
5 e I s E— |
1175
SWITCH POINT
o A
3
°
5 il
! N\  lUuyuouUnuiUouus o000 i
s. fm
© 2.6m (MIN)
: |
3
>
2
J— =
s
[s]
2 —=I  7.0m (MAX) L
o)
H
s
@
a
o~
»—
(o]
=
: ILLUMINATION ALIGNMENT DETAIL CONCEPTUAL DESIGN
(23 DO NOT USE FOR CONSTRUCTION
o N.T.S Last Saved: Jun. 19/14 5:06pm
3
=+
>
(2]
i CONSULTANT DESIGN BY DONATO SPEIDEL
§§ e CONTAINER CAPACITY IMPROVEMENT PROGRAM
o~ -
By DMD & Associates Ltd. e’ PORT METRO 08 KELLE LIGHTING LAYOUT
- (24 vancouver |~
¥ DMD #12-17358 104A Avenue, Surrey, BC, Canada V4N 5M3 7, FOR RAIL SWITCH LIGHTING
5 Y www.dmdeng.com 604/589-9010 DATE VAY 09/2013
Ia office@dmdeng.com Fax 604/589-9012 ROBERTS BANK TERMINAL 2
Q& 1 [JUN/2014| REVISED TO SUIT PMV COMMENTS AM | SAE ghom
S DMD PROJECT No. 4124-13-05 of 06 — | VANCOUVER FRASER PORT AUTHORITY e SEET REV.
£5 | Ref.No. REFERENCE No.| Date REVISION Dr'n|Ch’d ENGINEERING DEPARTMENT PMVSITE D 34—-347—-EL—-4004 50f6 1




TITLE BLOCK: DL-TB.dwg

LIMIT OF CONSTRUCTION
500 CANDELA

500 CANDELA

500 CANDELA

LIMIT OF CONSTRUCTION

1.0 LUX.

LIMIT OF CONSTRUCTION

1.0 LUX.

1.0 LUX.

LIMIT OF CONSTRUCTION
500 CANDELA

1.0 LUX.

1.0 LUX.

______

LIMIT OF CONSTRUCTION

500 CANDELA

500 CANDELA
LIMIT OF CONSTRUCTION

CONCEPTUAL DESIGN

DO NOT USE FOR CONSTRUCTION
Last Saved: Jun. 20/14 10:01am

PATH: P:\Projects\(Jobs 4100-4199)\4124-13 (ST LTG - T2 Deltaport)\CAD Drawings\4124-13-06.dwg

DATE: 2014/06/20 - 10:25am

Pty .

REFERENCE

CONSULTANT

DMD & Associates Ltd.

#12-17358 104A Avenue, Surrey, BC, Canada V4N 5M3
www.dmdeng.com 604/589-9010
office@dmdeng.com Fax 604/589-9012

DMD PROJECT No. 4124-13-06 of 06

{DMD)

CONTAINER CAPACITY IMPROVEMENT PROGRAM
LIGHTING LAYOUT
FOR RAIL SWITCH LIGHTING
ROBERTS BANK TERMINAL 2

DESIGNEY DONATO SPEIDEL
DRAWNBY BOB KELLIE
S PORT METRO
'le’ vancouver |

DATE MAY 09/2013

1 |JUN/2014| REVISED TO SUIT PMV COMMENTS | SHE omm
, | VANCOUVER FRASER PORT AUTHORITY

No.| Date REVISION DrinCh ENGINEERING DEPARTMENT PIVOTE g

SHEET

6 0f 6

REV.

1

size | owe,

34-347-EL-4005




DATE DESCRIPTIOM INT
PARTICULARS TABLE_FOR WHEEL LOADS (KIPS)
LIFTING SPREADER | 143,500 LBS | - [SE_SIDE [ LAND SIDE|
(330.2") CAPACITY[  Hook BEAM 151,000 LBS | Ve [ Vo [ Ve Vo
SPREADER 112,000 LBS WOP1[B.0.0. [ 141[112]39 [10 |
RATED LOAD ™ \o0x pEAM 134,400 LBS .58, |77 |44 [107]75 |
OQUTREACH 1758 oP B.0. R [139 {139 [15 [ 15 |
TRAVEL BACKREACH 50" WoP2 14812132 [7 |
TOTAL TRAVEL 325" B.S.B.[T.R. [49 |49 [105] 105
LIFT ABOVE RAIL 110" .|74 |45 | 110] 80
BELOW RAIL 60 B.0.0JT.R[ 155155
S TOTAL LIFT 170° woL1t . 1163|137 (23 | -3
\ BRAKE CONTROL B.SB.TR. [47 |47 |113]| 113
. DISK THYRISTOR oL L7 42 | 118 89
\ DISK THYRISTOR B.O.OJT.R. | 140|140 [ 11 | 11 |
woL2 1160192 |59 | -9
DISK THYRISTOR BSB.[TR. 110] 110 ]
\ 5 L 22 [129] 52 |
\ 7 SPREADER 3 WST |BSR|TR. 103 ] 103 |
\ WHEEL PRESSURE <145,000 LBS s 4 118 30
RAIL 171 _LBS WS2_|BS.R 38 142[ 6
. . POWER SOURCE AC 4160V_60Hz 3¢
2) (1) (o) (e 5 |\ 233.43) SIE SDE | BOOM UP | A| 2540 | B] 1270
v JACKINBG LOADS BOOM DOWN [ A | 2890 | B| 1445
\ KN (EACH) | LAND SIDE [BooM UP_ [ A[ 2700 |8 1350
\ N BOOM DOWN [ A [ 2350 [B] 1175
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> 4 \ NG 3 61718
SRS/ ~
2 //// N\ >
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g Under hinged boom 10 fixtures @ 15ft | %
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AREA C % 20050(65.78")
< o 0
g % 18350(60.2')
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g -
B SILL BEAM : 300 lux undgr trolley - see AREA B/E > il |
NOTES section of RFP : RO,
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TH —
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g |Avg 150lux at 1m above ground - see also NOTES section of RFP
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Statistics
Luminaire Schedule

Description Symbol Avg i Max/Min Avg/Min Avg/Max
.. Manufactur A Number _. Lumens Per Light Loss 151.4 212.1
Symbol Label Quantity e Catalog Number Description Lamps Filename Lamp o Wattage AREA A + - e 52.5 lux 4.0:1 2.9:1 0.7:1
16 Holophane PLLED 9 4K 10A PREDATOR LARGE LED 360W 4000K LED 1 PLLED_9_4K -1 0.82 360 157.6 345.5
XX 44 XX ARRAY _10A_XX_44 AREA B + qu‘ qu‘ 38.4 lux 9.0:1 4.1:1 0.5:1
_XX.ies
A AREA C + 308.2 341.3 249.8 1.4:1 1.2:1 0.9:1
lux lux lux
Vertical + 2|2u9)£5 ZTLSX'Z 1?UZX'1 1.3:1 1.3:1 0.9:1
4 Holophane PLLED 7 4K 10A Predator Large LED with 7 |LED 1 PLLED_7_4K -1 0.82 280
66 COBs, 4000K Color _10A_66.ies

Temperature , 1050mA
Drive Current , 6X6
Distribution

8 Holophane PLLED 8 4K 10A PREDATOR LARGE LED 330W 4000K 1 PLLED_8_4K -1 0.82 323.4
XX 45 XX _10A_XX_45
_XX.ies

1> | > | o>
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DESCRIPTION

The HMC Large Area Luminaire's asymmetric optics can be oriented by
rotating the optical assembly 360° making this high mast fixture ideal for
use on interstate highways mounted at 100' in a series of four or more

fixtures. U.L. listed for wet location.

SPECIFICATION FEATURES

® STREETWORKS™ ..

Catalog #

Project

Comments

Prepared by

Construction

HOUSING: Die-cast aluminum
housing and cover. DOOR: Die-cast
aluminum door with tempered
convex glass lens and silicone
rubber gasket.

DIMENSIONS

Optical

OPTICS: Anodized spun aluminum
outer reflector housing. Light
pattern can be oriented by rotating
optical assembly (360°). A degree
indicator is provided to identify the
aiming position. REFLECTOR: Inner
hydroformed and anodized
reflector.

Mounting
Clamp type slipfitter for 2-3/8" O.D.

pipe.

Finish

Standard bronze polyester powder
coat finish. Other finish colors
available. Consult your Streetworks
Representative.

193/8"
- [492mm]
23/8"
[61Tmm]
" 23 3/4"
OD. Pipe [503mm]
43/8"
[m mm]
28" [711mm]
Horizontal Lamp Configuration
COOPER Lighting

www.cooperlighting.com

HMC
HIGH MAST
LUMINAIRE

400 - 1000W

Pulse Start Metal Halide
High Pressure Sodium
Metal Halide

LARGE ROADWAY LUMINAIRE

EPA
Effective Projected Area:
1.46 Square Feet

SHIPPING DATA
Approximate Net Wt:
68 Ibs. (30 kgs.)

STE,
B <

TE1/1
. <3

3
CRTIF®

ADW082622
2010-03-10 10:27:53



PHOTOMETRICS (Complete IES files available at www.cooperlighting.com)

HMC HIGH MAST LUMINAIRE

6 6 Footcandle Table
5 5 Select mounting height and read across for footcandle values of each
2 isofootcandle line. Distance in units of mounting height.
4 Mounting Footcandle Values for
i — 3 5 e s RN 3 Height Isofootcandle Lines
/] — 2 I 2 A B c D E F G
/ / =T 1\ \\ ] ——— ] HMC40S3D / HMC91S3D
= 7 —— N .
W T (A s)pera L ([CedABcberd 80 078 031 016 008 0.03 002 0.008
— 0 S 0 100' 0.50 0.20 0.10 0.05 0.02 0.01 0.005
~]
— 1 1 120' 0.35 0.14 0.07 0.03 0.01 0.007 0.003
N Iy 5 N~/ ,
NI~—T1
3 3
4 4
5 5
6 6
6 5 43 21 01 2 3 4 56 6 5 43 21 01 2 3 45 6
HMC40S3D HMC91S3D
400-Watt HPS 1000-Watt HPS
50,000-Lumen Clear Lamp 140,000-Lumen Clear Lamp
6 6 Footcandle Table
5 5 Select mounting height and read across for footcandle values of each
isofootcandle line. Distance in units of mounting height.
4 [y | —— 4 Mounting Footcandle Values for
I~ 3 . .
EN—— 3 Height Isofootcandle Lines
A 2 N LY 2 A B c D E F G
/ =1 \\ ; { / T \ \ ; HMC40M3A / HMC91M3A
T~ AQLERAY —— T T T '
( 7\AB CDEEG \ K N (dcABCDEERG 80 1.56 0.78 031 0.6  0.08 0.03 0.02
\ N / } 0 \ N / 0 100 1.00 0.50 0.20 0.10 0.05 0.02  0.01
1 1 120' 0.69 0.35 0.14 0.07 0.03 0.01  0.007
NNS=7 \ — /
e p— 2 ~ 2
01— 3 | | 3
[ B Sy
4 4
5 5
6 6
6 543 2101 2 3 456 6 5 43 21 01 2 3 456
HMC40M3A HMC91M3A
400-Watt MH 1000-Watt MH
36,000-Lumen Clear Lamp 110,000-Lumen Clear Lamp
ORDERING INFORMATION
Sample Number: HMIC40SC23E
— 1 | I | [ [
Product Family Lamp Type Voltage ” Optical Package Options Accessories
HMC=High Mast Luminaire P=Pulse Start Metal 2=120V 1=Type | CEC=California Title 20 OA/RA1016=NEMA Photocontrol -
Halide 0=208V 2=Type Il Compliant Ballast Multi-Tap
Lamp Wattage S=High Pressure _ _ (Applies to 400W OA/RA1027=NEMA Photocontrol - 480V
Sodium 4=240v 3=Typelll Pulse Start MH 0A1153=External Cutoff Shield (.90 EPA)
Pulse Start Metal 7=277V only)
Halide M=Metal Halide e .
_ 8=480V Distribution 1=Single Fuse (120, 277
40=400W - 347V,
91=1000W Ballast Type 9=347V A=SCO o )
- _ . ) =MCO 2=Double Fuse, (208,
High Pressure c=CWwI W=Multi-Tap wired 120V ED—MSCO 240, or 480V)
SOd_“"" W=CWA V=Multi-Tap wired 240V —LMco 4=NEMA Photocontrol
40=400W K: CWA Extended3 N=Multi-Tap wired 277V L= Receptacle
91: 1000W Life AP: Grey
M (Probe Start) * M: Mag. Reg.4 B: Two Position Terminal
40: 400W Block
91: 1000W F: Flat Glass
3: Four-Stage Air Filter
M: MOV Lightning Surge
Protectors
Notes: 1 Probe Start Metal Halide available for non-US markets only (400-1000W).

2 Refer to the technical section for lamp/ballast voltage compatibility.
3 1000W HPS only.
4 Not available in T000W.

P
COOPER Lighting

www.cooperlighting.com

NOTE: Specifications and dimensions subject to change without notice.

Visit our web site at www.cooperlighting.com
Customer First Center 1121 Highway 74 South Peachtree City, GA 30269 770.486.4800 FAX 770.486.4801

ADW082622
2010-03-10 10:27:53
2010-09-27 08:09:41



GE
Lighting

44047 - LU250
GE Lucalox® High Pressure Sodium ED18

ft— 18—

i

-,

CAUTIONS & WARNINGS

Caution
« Risk of Burn
- Allow lamp to cool before handling.
- Do not turn on lamp until fully installed.
« Lamp may shatter and cause injury if broken
- Dispose of lamp in a closed container.
- Do not use excessive force when installing lamp.
- Do not use lamp if outer glass is scratched or broken.
- Wear safety glasses and gloves when handling lamp.
Warning
« Contains sodium — chemical burn risk
- Avoid skin contact with broken pieces.
« Risk of Electric Shock

- Do not use where directly exposed to water or outdoors without an enclosed fixture.

- Turn power off before inspection, installation or removal.
« Risk of Fire
- Keep combustible materials away from lamp.
- Use in fixture rated for this product.
« Unexpected lamp rupture may cause injury, fire, or property damage
- Do not exceed rated voltage.
- Do not store flammable materials near/below lamp.
- Do not turn on lamp until fully installed.
- Do not use lamp if outer glass is scratched or broken.

- Do not use where directly exposed to water or outdoors without an enclosed fixture.

- Use only properly rated ballast.

GRAPHS & CHARTS
Graphs_Spectral Power Distribution

For additional information, visit www.gelighting.com

GENERAL CHARACTERISTICS

Lamp Type

Bulb

Base

Bulb Finish

Rated Life (MIN)

Bulb Material

Lamp Enclosure Type (LET)
Mercury Content (NOM)
Picograms of Mercury (NOM)

High Intensity Discharge -
High Pressure Sodium
ED18

Mogul Screw (E39)

Clear

24000.0 h

Hard glass

Open or enclosed fixtures
16.4 mg

27.1 pg

PHOTOMETRIC CHARACTERISTICS

Initial Lumens (NOM)

Mean Lumens (NOM)

Nominal Initial Lumens per Watt
(NOM)

Color Temperature (NOM)
Color Rendering Index (CRI)
(NOM)

Effective Arc Length (NOM)

28000.0
25200.0
112.0

2100.0 K
22.0

2.64in

ELECTRICAL CHARACTERISTICS

Wattage (NOM)

Burn Position

Open Circuit Voltage (RMS lag
ballast) (MIN)

Warm Up Time to 90% (MIN)
Warm Up Time to 90% (MAX)
Hot Restart Time to 90% (MAX)

DIMENSIONS

Maximum Overall Length
(MOL) (NOM)

Nominal Length (NOM)
Bulb Diameter (DIA) (NOM)
Light Center Length (LCL)
(NOM)

PRODUCT INFORMATION
Product Code

Description

ANSI Code

Standard Package
Standard Package GTIN
Standard Package Quantity
Sales Unit

No Of Iltems Per Sales Unit
No Of Iltems Per Standard
Package

UPC

250.0
Universal burning position
198.0 V

3.0 min
4.0 min
1.0 min

9.750 in(247.6 mm)

9.750 in(247.6 mm)
2.250 in(57.2 mm)
5.750 in(146.0 mm)

44047

LU250

S50

Case
10043168440476
12

Unit

1

12

043168440479

Page 1
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For additional information, visit www.gelighting.com Page 2



SATELLITE™ SERIES LUMINAIRE: SPECIFICATIONS saT-m

'-—f'-—dl'-d'_-.l'_."_4'_4'_.".1!._4!._.‘ et W W ./ e W e e e e e e e e i . L¥Y e

138" [ ] %
(350 mm) | ;

Housing: Single piece, die-cast A360 aluminum

Operating Temperature:  -40°Cto +60°C (-40°F to +140°F)

Mounting: 1.625"-2.375” (42 - 60 mm) 0.D. Tenons

Weight: 251b (11.4 kg)

EPA Rating: <0.699 ft*(< 0.065 m?)

Lens Material: Acrylic

Finish: Durable polyester powdercoat topcoat

Available Colors: . E

£l

m |<7 23.9" (608 mm) —>|
()

®- @ (€ @ C

Eostion satoty ARRA COMPLIANT ~———
ELECTRICAL SAT-72M (72 LEDs) SAT-96M (96 LEDs)
Currents (mA) 280mA | 350mA | 450mA | 525mA | 600mA | 280mA | 350mA | 450mA | 525mA | 600mA
Power Consumption® (W) 65W W 107 W 131W 150 W 86W 110w 143 W 175W 200W
Input Voltage (V) Universal Driver 120 - 240V AC, 50 Hz or 60 Hz; 277V, 347V, 480V, and 12 - 24V DC drivers available upon request.
Surge Protection 20kV/10kA per ANSI (62.41.2-2002
Power Factor >0.90
OPTICS & PERFORMANCE | SAT-72M (72 LEDs) SAT-96M (96 LEDs)
Photometry (Distribution Types) | Type Il, Type Il Medium, Type Il Wide, Type Il U, Type lll, European Wide, European Narrow, European Long, European Medium
Color Temperature (CCT) 5000K (Standard), 4000K & 4500K (Optional)
Color Rendering Index (CRI) ~70 (£5%)
Drive Currents (mA) 280mA | 350mA | 450mA | 525mA | 600 mA 280mA | 350mA | 450mA | 525mA | 600 mA
Fixture Efficacy (Lm/W)* 97 Lm/W | 93Lm/W | 87Lm/W | 84Lm/W | 80Lm/W | 96Lm/W | 92Lm/W | 86 Lm/W | 81Lm/W | 78 Lm/W
Fixture Output (Lm)* 6,200Lm | 7,500Lm | 9,300Lm | 10,800 Lm|11,800Lm | 8,250Lm |10,000Lm | 12,250 Lm | 14,100 Lm | 15,500 Lm
LED L70 (Hours) > 100,000 hours (@ 350mA)
PHOTOCELL & CONTROLS SAT-72M (72 LEDs) SAT-96M (96 LEDs)
Photocell Options 20-Year Life Photocell with NEMA Twist-Lock (Standard)
Control & Monitoring Available with integrated Streetlight Intelligence™ System.

NOTES: * VALUES SHOWN ARE BASED ON “TYPE II"LM-79 TESTING AND ARE SUBJECT TO £5% TOLERANCE.  ILLUSTRATED ABOVE: SAT-96M IN GRAY (RAL7035).  ALL INFORMATION PROVIDED IS SUBJECT TO CHANGE WITHOUT NOTICE.

JLEDEN

Leading the LED technology wave

115 Chain Lake Drive, Halifax, Nova Scotia, B3S 1B3 Canada
Toll-Free Phone: +1 (877) 533.5755 Toll-Free Fax: +1 (888) 533.5755 info@ledroadwaylighting.com www.ledroadwaylighting.com

LRL_SATELLITE_SAT-M_SPEC_ORDER_2013_09_04




SATELLITE™ SERIES LUMINAIRE: ORDERING GUIDE saT-m
SERIES | LED’S/BODY SIZE | VOLTAGE PHOTOCELL CONTROL OPTICS | DRIVE CURRENT
Satellite Medium | B0 120v-240V Universal | [E¥ </w NEMA Photocell Receptacle Type EXI1 280mA
A0 Medium | B 277v-347v Universal | Bl Solid Casting TypeliWide | 0 350 mA
480V (No Photocell Receptacle) Type Il Medium 450 mA
B 12v-247 D %EZ::IU BH 525mA
lar Aopfcat .
o | e B e | D 6o
I Euro Narrow
IEW EuroLong
I Euro Medium
® © ® ® ®

FINISH COLOR/TEMPERATURE (CCT) LENS TYPE CERTIFICATION CONTROL OPTIONS
Gray (RAL7035) | I 5000K (Standard/Default) | IEW Acrylic I usA/Canada (QPS) [ XX )
BT Black (RAL9005) | IEA 4500K (Optional) (Standard/Default)
BT Bronze (RAL7022) | IEM 4000K (Optional) European
el 4 Digit RA.L#. QOther color temperatures NON-Hexico .
(Custom Finish) available. Please contact (-TICK (Australia)
factory for details. W USA (120-240V only)

SAT | 96M | 0 | I | 450 | GY | Il A [ NS | I

R I T2 1 XX
® ® 000 66 6 OO O ®

A= Satellite™ Series  B=96 LEDs (Medium Body Fixture) €=120V-240V D= NEMA Photocell Receptacle E=Type Il Distribution F=450mA Drive Current G= Gray Finish
H=5000K CCT I=AcrylicLens J=CDN/US QPS Certification K= No Control Option Specified

ORDER CONFIRMATION COMMENTS

PROJECT NAME:
QUANTITY:
APPROVED BY:
DATE:

SAMPLE CATALOG NUMBER: |

(For standard finishes insert 2 digit code. For custom finishes, insert 4 digit RAL number)

+
CATALOGNUMBER: SAT | _— — | | — | — | — — | —— 1 _ 1T AIl__1XX|

® & 00 & O © ® 0 O ®

By completing the Order Confirmation above, | certify that | am authorized to sign the confirmation on behalf of the company. Information provided is subject to change without notice.

l"I.E LIGHTING

Leading the LED technology wave

115 Chain Lake Drive, Halifax, Nova Scotia, B3S 1B3 Canada
Toll-Free Phone: +1 (877) 533.5755 Toll-Free Fax: +1 (888) 533.5755 info@ledroadwaylighting.com www.ledroadwaylighting.com

LRL_SATELLITE_SAT-M_SPEC_ORDER_2013_09_04




Max Weight = 73 Ibs (33 kg)
Max EPA = 3.8 ft2 (0.35 m?)
UL Listed

Wet Location

Ambient Rating: 40°C

ANSI C136.31: 3G rated

Stainless Steel Tool-Less Access
to Electrical Housing (TL)

Die Cast Aluminum
Housing and Door

Adjustable Knuckle
Fitter with Wireway

[711

KNUCKLE MOUNT

Large LED

Infrastructure P rEd atO r®
Specialty

®

Customer Preferred: (Most Frequently Ordered Catalog Numbers)
PLLED95K10AAS551KGP

PLLED

— 1 | [ [

Series Number of LED'S | [ Color Temperature | | Drive Current | | Voltage |

Predator Large LED 7 =7 Modules 4K = 4,000K CCT 10A = 1050 mA Driver AS = Auto-sensing
8 = 8 Modules 5K = 5,000K CCT 07A = 700mA Driver Voltage (120 thru 277)
9 =9 Module

AH = Auto-sensing
Voltage (347 thru 480)

[ Color |

BP = Black Superdurable
with Epoxy Primer

GP = Grey Superdurable
with Epoxy Primer

HP = Graphite Superdurable
with Epoxy Primer

WP = White Superdurable
with Epoxy Primer

ZP = Bonze Superdurable
with Epoxy Primer

]

Accessories |

[ Beam pattern | [ Mounting | [ UL Category |

K = Wet Locations
1L = Marine

44 = 4x4 (prismatic glass)
45 = 4x5 (prismatic glass)
55 = 5x5 (prismatic glass)
56 = 5x6 (prismatic glass)
66 = 6x6 (prismatic glass)

1 = Tenon Slipfitter Knuckle
3 = Yoke Stainless Steel
4 = Yoke Galvanized

|ORDERING INFORMATION: |

]

[ Cord Length Option | [

I

Cord Type | [

1

options | |

b

LEADER IN LIGHTING SOLUTIONS
An Sficuity BrandsCompany

© 2010 Acuity Brands Lighting, Inc., All Rights Reserved

SPECIFICATION FOR THE MATERIAL TO BE FURNISHED BY HOLOPHANE
ON THE ORDER NOTED ABOVE. A UNIT OF SIMILAR DESIGN MAY BE

SUPPLIED, BUT ONLY AFTER APPROVAL BY THE CUSTOMER IN
WRITING. ON POLE ORDERS AN ANCHOR BOLT TEMPLATE PRINT WILL

BE SUPPLIED WITH EACH ANCHOR BOLT ORDER TO MATCH THE POLE
PROVIDED. THIS PRINT IS THE PROPERTY OF HOLOPHANE AND IS
LOANED SUBJECT TO RETURN UPON DEMAND AND UPON EXPRESS
CONDITION THAT IT WILL NOT BE USED DIRECTLY OR INDIRECTLY IN

THIS DRAWING, WHEN APPROVED, SHALL BECOME THE COMPLETE
ANY WAY DETRIMENTAL TO OUR INTERESTS, AND ONLY IN

CONNECTION WITH MATERIAL FURNISHED BY HOLOPHANE.

LUM_PLLED

8/18/14

04 = 4 ft Cord Length
05 =5 ft Cord Length
06 = 6 ft Cord Length
08 = 8 ft Cord Length
10 =10 ft Cord Length

12 =12 ft Cord Length
15 =15 ft Cord Length
20 = 20 ft Cord Length
25 = 25 ft Cord Length
30 =30 ft Cord Length

63 = 16 Gage, 3 Conductor
43 = 14 Gage, 3 Conductor
23 =12 Gage, 3 Conductor

See Sheet 2 See Sheet 2

ORDER #:

~frypE:
DWG #:

o [prRAWN: CEA
9pATE:




Options and Accessories

1

[ Options |
DE = ROAM Concierge/Enterprise 120-277V
DE34 = ROAM Concierge/Enterprise 347V
DE48 = ROAM Concierge/Enterprise 480V
DM = 0-10V Dimmable Driver
F1 = Single Fusing
F2 = Double Fusing
NL = NEMA Label
PCL1 = DLL Photocontrol 120V
PCL2 = DLL Photocontrol 208-277V
PCL3 = DLL Photocontrol 347V
PCL4 = DLL Photocontrol 480V
PCSS = DSS Photocontrol 120-277V
2P3 = Standard 3-Pin Photocontrol Receptacle
2P5 = 5-Pin Photocontrol Receptacle
2P7 = 7-Pin Photocontrol Receptacle
SH = Shorting Cap
TL - Tool-less Entry with Latches
VE = ROAMVIEW 120-277V
VE34 = ROAMVIEW 347V
VE48 = ROAMVIEW 480V

[

[ Accessories

PLLED FV-BP = Full Visor, Black

PLLED FV-GP = Full Visor, Gray

PLLED FV-HP = Full Visor, Graphite

PLLED FV-WP = Full Visor, White

PLLED FV-ZP = Full Visor, Bronze

PLLED UBV-BP = Upper/Bottom Visor, Black

PLLED UBV-GP = Upper/Bottom Visor, Gray

PLLED UBV-HP = Upper/Bottom Visor, Graphite
PLLED UBV-WP = Upper/Bottom Visor, White

PLLED UBV-ZP = Upper/Bottom Visor, Bronze

PLLED VG = Vandal Guard

PLLED WG = Wire Guard

08657-BP = Yoke to 2.375" OD Tenon Adaptor, Black
08657-GP = Yoke to 2.375" OD Tenon Adaptor, Gray
08657-HP = Yoke to 2.375" OD Tenon Adaptor, Graphite
08657-WP = Yoke to 2.375" OD Tenon Adaptor, White
08657-ZP = Yoke to 2.375" OD Tenon Adaptor, Bronze

Notes:
1. Only available with SS Yoke (3).
2. Not available with Marine (L).

08775-BP = Yoke to 2.375" OD Tenon Adaptor with Photocontrol Receptacle, Black
08775-GP = Yoke to 2.375" OD Tenon Adaptor with Photocontrol Receptacle, Gray
08775-HP = Yoke to 2.375" OD Tenon Adaptor with Photocontrol Receptacle, Graphite
08775-WP = Yoke to 2.375" OD Tenon Adaptor with Photocontrol Receptacle, White
08775-ZP = Yoke to 2.375" OD Tenon Adaptor with Photocontrol Receptacle, Bronze

20.3 : . y 187
[515 : [475mm]
YOKE MOUNT

6.2
[158mm]

Cord Entry

Mounting Yoke with (2)
Clearance Holes for 3/8"
Dia. Bolts, 2.0" [51mm)] Apart

[268mm]
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Performance Specification

Optical

Performance of the PLLED is to replace 400 -1000 watt HID product. The optical system utilizes state of the art
chip on board technology with 4000K and 5000K color temperature choices with a 70 CRI minimum color
temperature. The luminaire uses a highly specular internal reflector designed for superior field to beam ratios,
uniformity and spacing. NEMA beam pattern choices of 4X4, 4X5, 5X5, 6X5, and 6X6 are available. Optional
shielding is available to control uplight and light trespass. The optical enclosure is a borosilicate prismatic glass
lens.

Electrical

Long Life: LED light engines are rated > 100,000 hours at 25C, L70. Electronic driver has a rated life of 100,000
hour at a 25C ambient.

Surge protection device provides IEEE/ANSIc62.4 Category C (10kV/5kA) level of protection .

Mechanical

Rugged low copper A360 alloy die cast aluminum housing has integral heat sink fins to optimize thermal
management through conductive and convection cooling. The die cast aluminum housings are painted with a
super durable polyester paint finish over an epoxy primer pretreat yields a finish that achieves a scribe creepage
of 8 after 5,000 hours exposure to salt spray providing durability and corrosion resistance.

The luminaire is available in either knuckle mount or yoke mount. The knuckle mount is adjustable and is designed
to fit 2.375 inch to 2.875 inch tenons. The yoke mount is available in either galvanized steel or stainless steel. The
luminaire comes standard prewired eliminating the lineman from opening the unit during installation. The knuckle
version is pre-wired to the wiring chamber at the fitter. The yoke mount has provision for a pre-wired cord drop to
specified length in the ordering information.

The luminaire comes standard with the door frame bolted to the housing. Optional tool less stainless steel latches
are available to allow easy access to LED drivers, surge protection, and optional terminal block.

The optical enclosure is sealed and gasketed to an IP66 rating. All luminaire mountings are 3G vibration rated per
ANSI C136.

Controls
The NEMA three pin locking-style photocontrol receptacle and an optional five pin receptacle is available.

Dimming version (available with DE and VE option) uses proprietary Acuity Brands components to enable
continuous 0-10V dimming down to 10% output via the ROAM smart controls system. (sold separately)

Photocontrol for solid -state lighting meets ANSI C136.10 criteria

Warranty & Standards
Rated for -40C to 40C ambient

UL 1598 A wet location, UL 1598A Marine Outside Type(Salt Water)

Large LED

Infrastructure P red atO r®

Specialty

®

b

LEADER IN LIGHTING SOLUTIONS
An Sficuity BrandsCompany
© 2010 Acuity Brands Lighting, Inc., All Rights Reserved

THIS DRAWING, WHEN APPROVED, SHALL BECOME THE COMPLETE

SPECIFICATION FOR THE MATERIAL TO BE FURNISHED BY HOLOPHANE

ON THE ORDER NOTED ABOVE. A UNIT OF SIMILAR DESIGN MAY BE
SUPPLIED, BUT ONLY AFTER APPROVAL BY THE CUSTOMER IN

WRITING. ON POLE ORDERS AN ANCHOR BOLT TEMPLATE PRINT WILL
BE SUPPLIED WITH EACH ANCHOR BOLT ORDER TO MATCH THE POLE
PROVIDED. THIS PRINT IS THE PROPERTY OF HOLOPHANE AND IS

LOANED SUBJECT TO RETURN UPON DEMAND AND UPON EXPRESS
CONDITION THAT IT WILL NOT BE USED DIRECTLY OR INDIRECTLY IN

ANY WAY DETRIMENTAL TO OUR INTERESTS, AND ONLY IN
CONNECTION WITH MATERIAL FURNISHED BY HOLOPHANE.

ORDER #:

8/18/14

LUM_PLLED

DWG #:

wlTYPE:

o [prRAWN: CEA
9pATE:




Operating Characteristics

Lumens Input operating Amps Input Watts | Input Watts
PLLED Distribution 4K 120v | 208v | 240v | 277v | 3a7v | asov (As) (AH)  |LPW (AS) | LPW (AH)
07 07A 1541 | 0898 | 0799 | 0719 | 0538 | 0.400
44 16,852 185 185 91 91
45 16,835 185 185 91 91
55 18,161 185 185 o8 o8 D
65 18,447 185 185 100 100 ®
66 18,417 185 185 100 100 [ LIJ
Lumens Input operating Amps Input Watts | Input Watts O _I
PLLED Distribution 4K 120v | 208v | 240v | 277v | 3a7v | asov (AS) (AH)  [LPW (AS) | LPW (AH) S
08 07A 1746 | 1.012 | 0.89%6 | 0.804 | 0.608 | 0.448 CG (¢b)]
44 19,129 210 210 91 91 U ‘@))
45 19,110 210 210 91 91
55 20,615 210 210 98 98 D b
65 20,940 210 210 100 100 w @©
66 20,905 210 210 100 100 D_ _I
Lumens Input operating Amps Input Watts | Input Watts
PLLED Distribution 4K 120v | 208v | 240v | 277v | 3a7v | asov (AS) (AH)  |LPW (AS) | LPW (AH) (O]
09 07A 1949 | 1127 | 0.993 | 0.886 | 0677 | 0.497 5 >
44 21,224 233 233 91 91 o
45 21,203 233 233 o1 o1 g @©
55 22,873 233 233 98 98 5 0
65 23,233 233 233 100 100 n D
66 23,195 233 233 100 100 c
=0
[ —
Lumens Input operating Amps Input Watts | Input Watts E
PLLED Distribution 4K 120v | 208V | 240v | 277v | 347v | 4sov (As) (AH)  |LPW (AS) | LPW (AH)
07 10A 2343 | 1375 | 1.207 | 1.074 | 0.859 | 0.680 =
44 23,279 280 316 83 74 ® 5
45 23,299 280 316 83 74 2 D¢
55 25,088 280 316 90 79 285
65 25,483 280 316 91 81 2 § e
66 25,441 280 316 91 81 o a8
Z <o
Lumens Input operating Amps Input Watts | Input Watts % 5 C% E"
PLLED Distribution 4K 120v | 208v | 240v | 277v | 3a7v | asov (As) (AH)  |LPW (AS) | LPW (AH) 2 %‘u:
08 10A 2646 | 1.547 | 1.361 120 | 0968 | 0.754 o8
“ 26,355 37 353 83 75 ) ¥:
45 26,378 317 353 83 75 483
55 28,403 317 353 90 80 8
65 28,850 317 363 91 82
66 28,803 317 353 91 82 £ gw
Eit E2.8>
22%zzz%¥085h
Lumens Input operating Amps Input Watts | Input Watts ] % g g g % i @ % zu
PLLED Distribution 4K 120v | 208v [ 240v | 277v | 3a7v | asov (As) (AH)  |LPW (AS) | LPW (AH) EEVEEEE T i
09 10A 4K 2949 | 1719 | 1515 | 1.326 | 1.077 | 0.828 gg;gﬁgggggg
4 29,432 354 390 83 75 fe2fgfesiss
45 29,456 354 390 83 7% R
55 31,718 354 390 90 81 g2382z3522¢
65 32,218 354 390 91 83 ggg;ggggggg
66 32,164 354 390 91 8 fe2tizeps ot
fepyShzpzes
T
EREEER
2gfEcasiss
F53338E20%8
WARRANTY
Limited warranty located at a
www.acuitybrands.com/CustomerResources/Terms and conditions.aspx < =
<%
NOTE E o=
Specifications subject to change without notice. - S|S|=
e |z
Actual performance may differ as a result of end-user environment and application. E il 2w g
x| & 212
Actual wattage may differ by +/- 8% when operating at nominal input voltage +/- 10%. O '—4 Df 5‘3 al
0
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APPENDIX 9.4-B
Rationale for Exclusion of
Other Certain and Reasonably Foreseeable
Projects and Activities in the Light
Assessment of Cumulative Change
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PORT METRO VANCOUVER | Roberts Bank Terminal 2

Appendix 9.4-B Rationale for Exclusion of Other Certain and Reasonably

Foreseeable Projects and Activities in the Light Assessment of Cumulative Change

The assessment included consideration of the potential for an interaction between potential

Project-related changes to light and the changes resulting from other certain and reasonably

foreseeable projects and activities on light. Table 9.4-B1 presents the rationale for

exclusion of each certain and reasonably foreseeable project and activity identified in

Section 8.0 Effects Assessment Methods, Table 8-8 Project and Activity Inclusion

List, from the assessment of cumulative change for light. All future projects are expected to

meet CIE and IESNA guidelines for limiting light trespass and sky glow.

Table 9.4-B1 Rationale for
Foreseeable Projects

Change

Exclusion of Other
in the Light Assessment of Cumulative

Certain and Reasonably

Other Certain and
Reasonably Foreseeable Project /Activity

Rationale for Exclusion

Project

BURNCO Aggregate Project, Gibsons, B.C.

Located too far away from the Project to
be relevant for light assessment.

Centerm Terminal Expansion, Vancouver, B.C.

Located too far away from the Project to
be relevant for light assessment.

Fraser Surrey Docks Direct Coal Transfer Facility,
Surrey, B.C.

Located too far away from the Project to
be relevant for light assessment.

Gateway Pacific Terminal at Cherry Point and associated
Burlington Northern Santa Fe Railway Company Rail
Facilities Project, Blaine, Washington

There is a lack of relevant publicly
available information.

Gateway Program — North Fraser Perimeter Road
Project, Coquitlam, B.C.

Located too far away from the Project to
be relevant for light assessment.

George Massey Tunnel Replacement Project, Richmond
and Delta, B.C.

There is a lack of relevant publicly
available information.

Kinder Morgan Pipeline Expansion Project, Strathcona
County, Alberta to Burnaby, B.C.

Located too far away from the Project to
be relevant for light assessment.

Lehigh Hanson Aggregate Facility, Richmond, B.C.

There is a lack of relevant publicly
available information.

Lions Gate Wastewater Treatment Plant Project, District
of North Vancouver, B.C.

Located too far away from the Project to
be relevant for light assessment.

North Shore Trade Area Project — Western Lower Level
Route Extension, West Vancouver, B.C.

Located too far away from the Project to
be relevant for light assessment.

Pattullo Bridge Replacement Project, New Westminster
and Surrey, B.C.

There is a lack of relevant publicly
available information.

Southlands Development, Delta, B.C.

There is a lack of relevant publicly
available information.

Page | 1
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Other Certain and
Reasonably Foreseeable Project /Activity

Rationale for Exclusion

Vancouver Airport Fuel Delivery Project, Richmond, B.C.

There is a lack of relevant publicly

available information.

Woodfibre LNG Project, Squamish, B.C.

Located too far away from the Project to

be relevant for light assessment.

Activity

Incremental Road Traffic Associated with RBT2

Mobile sources of light not relevant for

light assessment.

Incremental Train Traffic Associated with RBT2

Mobile sources of light not relevant for

light assessment.

Incremental Marine Vessel Traffic Associated with RBT2

Mobile sources of light not relevant for

light assessment.

Page | 2
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