





























Second, the proposed sports lighting fixtures were evaluated for glare impacts from the nearest, most impactful
light fixture at all surrounding sensitive receptors outside of the property line of the Project Site per the
requirements set forth in LAMC Section 93.0117. The luminance readings of the proposed design were
compared to the survey of existing conditions to evaluate the change in brightness at the receptor locations.

8. Impact Analysis
Evaluation of Fixture Glare Control

The Musco Lighting fixtures for the Project are specifically designed with precise optics and integral shields to
aid in controlling the light and preventing unwanted spill light, uplight, or glare. This shield is demonstrated in
the two views below as Figure 6. The Light Control Visor is specifically engineered such that the light from the
fixture can reach the destination surface, in this case a sports field, pool, or tennis court, while the edges of the
visor block any high angles which would impact neighboring sites. This level of control can be seen in Figures 5
and 8 by comparing the contour lines close to the athletic facilities and those points outside the facilities. The
significant drop in footcandles and candela in Tables 2 and 3 is indicative of tight beam control and limited spill
lighting. Additionally, the Musco lighting fixtures are designed to be tilted downward toward the target which
further enhances effectiveness of the Control Visor.
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Figure 6 - Exploded Fixture View
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By contrast, the existing building mounted fixtures on the Project Site have no integral shielding and a more
generic optical pattern common to floodlighting. The existing fixtures use LED engine lamping with internal
fixture optics around the lamp to control the beam pattern. Additionally, the lamp itself is directly visible with
limited optical control which contributes to the perceived glare. Finally, these fixtures are tilted upward to cast
the lighting across the intended area to maximize their effectiveness, but this further exposes the lights to the
surrounding receptors and is the primary source of glare found during the survey. Figure 7 shows an example of
existing floodlights currently on the Property.

-

Figure 7 - Existing Building Mounted Flood Lighting
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Evaluation of Off-Site llluminance

For this study, Musco Lighting provided the calculations for each of the light uses for athletic purposes on the
Project Site. Musco Lighting also provided an expanded site map which shows the spill light from the sports
lighting within the Project Site and beyond to all the neighboring properties. The light sensitive receptors near
the Project Site, as shown previously in Figure 3, are all residential properties along Yukon Avenue, West 104"
Street, and the south property edge bordering West 108" Street. Figure 8 below shows the footcandle intensity,
delineated by contour lines, produced by the cumulative output of all the sports lighting on the Project Site and
Figure 9 shows the specific footcandle values throughout the Project Site and adjacent neighborhood. The
results of this calculation indicate that there would be little or no spill lighting leaving the Project Site, with the
only noticeable spill found on the south property line edge bordering West 108" Street from proposed Track
and Field lights, ranging from 0.1 to 1.3 footcandles along the southern property line. This spill light is limited to
only the south property line edge and at the property line of all the residential properties surrounding the south
side of the Project Site. There is next to no lighting being created from the sports lighting fixtures in other
locations. With a maximum 1.4 footcandles being contributed at any property line, the Project lighting falls well
under the LAMC maximum of 2.0 footcandles of additional light at any sensitive receptor.

Given that the Project Site is not equipped with sports lighting in its existing condition, the off-site illuminance
comparison between Figure 8 (Project Off-Site Illuminance) and Figure 5 (Existing Off-Site Illuminance) shows an
increase in the radius and intensity of illuminance. That said, the increase in illuminance is within the allowable
LAMC maximum of 2.0 footcandles. Furthermore, the existing building mounted and parking lot light fixtures
produce significant amounts of intrusive glare lighting. The proposed Project lighting utilizes light fixtures that
allow for more control with only minimal spill beyond the Project Site boundary in a few areas assuring that
measurable glare lighting, while will be increased from its current conditions, is being mitigated and addressed
to minimize the increase in glare as much as possible. This comparison demonstrates the proposed lighting
system will provide less intrusion into neighboring sites while still efficiently illuminating the sports fields. The
illumination of the new sports fields would produce more footcandles on the athletic facilities than existing
building mounted lighting which provides next to none. This would make the Project Site’s surfaces more
prominent at night than the previous facility, as the athletic fields will be brighter. However, the target plane for
these areas is at ground level which is perpendicular to the views from the receptor locations, and the receptors
are at or below the playing surfaces which makes their visibility low. With the extremely oblique viewing angle,
the existing and proposed landscape on the Project Site, as well as the new architecture on the Project Site, the
views of the illuminated surfaces would be limited.
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Table 2 - Summary of Calculated Off-Site Illuminance
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Figure 8 - Off Site Illuminance

19



Evaluation of Off-Site Luminance/Glare

Musco Lighting provided a second calculation set that evaluated the candela produced by fixtures in the
direction of any given point on and off the Project Site, including at the sensitive receptors. Figure 9 below
shows the values in candela across the Project Site and surrounding vicinity. Each point on this grid reflects the
maximum candela value for the fixture with the highest potential for glare on any given pole on the Project Site.
This represents the fixture intensity at the given angle that correlates directly to the view from the receptor and
will determine what a user might perceive as the brightness, or point intensity, of a lighting fixture when directly
viewed from the respective location. Consistent with the analysis of illuminance in the prior section, the
calculation of off-site luminance does not take into consideration existing or proposed landscaping, changes in
elevation, and the Project’s architectural and hardscaping features. Thus, the calculation and comparisons are
considered conservative.

The candela values provided by Musco are representative of the intensity at the fixture itself and need to be
adjusted to account for distance and viewing angle to represent glare at the sensitive receptors and other survey
locations. To relate the candela values at the fixture to the luminance (glare) received by each receptor location,
the relationship between distance and solid angle was utilized to calculate the candelas per square meter
(cd/m?). This method is outlined by The Illuminating Engineering Society “The Lighting Handbook” 10t Edition,
section 9.11: Measuring Intensity. The equation relates illuminance, luminance, and solid angle as shown below,
where solid angle is the spacial quantity representing a cone in which the fixture is viewed.

E=LAw cos(¢)

L = object luminance

Aw = solid angle subtended by the source to the illumination measurement point.

cos(€) = cosine of the angle between the solid angle and perpendicular of the illuminance plane.
E = illuminance produced by object.

Since the candela value provided is directed at the receiving points, the measurement is perpendicular to the
source which simplifies the equation to:

The final equation substitution in the formula is to replace illuminance for the light intensity divided by the
square of the distance between the source and the receptor. By following this equation, the luminance at each
point is calculated using the candela intensity (), distance (d), and solid angle (Aw) of the view of the light
source. This method is the consistent with the mathematics used by the luminance meter in the initial survey.
Lo e

Aw
Table 3, below, shows the values that were recorded during the survey as well as the calculated Project values of
the designed system by Musco. As shown in in the table, the Project’s new lighting would result in less glare at
all but one of the sensitive receptor sites while the receptor #6 would be exposed to increase glare at property
line to the adjacent school. Most of the glare is less than 100cd/m? which is less than that of a standard
convenience store sign brightness (see reference luminance values in Section 4 — Existing Conditions). These
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values are considered less than substantial as their intensity is not impactful to the receptors however a new
light source will be visible to them within operating hours. The highest value is found at receptor 6 along the
east property edge at the adjacent school facility receives the more glare from the softball field light sources
that are closely located to this point. With a maximum calculated luminance of 2502 cd/m2, the intensity is still
less than a standard residential incandescent bulb. Values so low can be attributed to the placement of the
lighting standards, the aiming of the fixtures on the tall poles, and the precise optics used to illuminate the
sporting fields without excess spill on surrounding uses.

Summary of Calculated Off-Site Lighting
Receptor Glare Intensity (cd/m?)
% _ . Location
(* = Sensitive) Existing Project
1* 3601 W 105th St. 3500 0.9
2% 10529 Yukon Ave S. 1283 1.7
3* 10629 Yukon Ave S. 500 23.8
4+ 10500 Yukon Ave S / South 945 34.0
Property Edge
o 10500 Yukon Ave S / South 250 49.7
Property Edge
6 10500 Yukon Ave S / East 581 2502.5
Property Edge
7* 3401-3405 W 104th St 29610 26.8
8* 3409 W 104th St 15580 3.0

Table 3 - Summary of Calculated Off-Site Luminance

*Residential Sensitive Receptor

Based on this analysis, the Project design infers that while there will be an increase in lighting impact visibly, the
proposed lighting system has been carefully monitored/curated to minimize the severity of said increase. The
Project’s proposed lighting fixtures will create additional glare because there are no existing sports field lights
being utilized on the existing Project Site, however their placement and aiming have been crafted to reduce the
negative impacts on surrounding sites to a level that is far below any of the measurable thresholds. The Project
complies with all applicable lighting regulations, and the Project is well below the LAMC threshold of two
footcandles of additional light at any adjacent sensitive receptor.
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Figure 9 — Off Site Luminance
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9. Conclusion

Implementation of the state-of-art lighting installation, including highly specialized optics and physical glare
control, would ensure that the lighting of the Project is tailored to adhere to all applicable regulations and
guidelines. Because the Project would meet and not exceed the lighting standards established under the LAMC,
it would not create a new source of substantial light or glare that would adversely affect day or nighttime views
in the area. Therefore, impacts related to light and glare would be less than significant.
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10. Appendix 1

Definitions

Beam Angle: The angle between the two planes of light where the intensity is at least 50% of the maximum

intensity at center beam.

Candela: Basic unit for measuring luminous intensity from a light source in a given direction. A common candle
emits light with a luminous intensity of roughly one candela.

Figure 6 - The basic optical measure of
luminous intensity is the ‘candela’

Field Angle: The angle between the two planes of light where the intensity is 10% (or less) of the maximum
intensity at center beam.

Footcandle (fc): An imperial unit of measurement for illuminance, abbreviated as fc. The unit is defined as the
amount of illumination the inside surface of an imaginary 1-foot radius sphere would be receiving if there were
a uniform point source of one candela in the exact center of the sphere.

Footlambert: A Lambertian unit of luminance equal to (1/m) candelas per square foot. Equal to 3.426
candela/sq.m.

24



Glare: The sensation produced by luminances within the visual field that are sufficiently greater than the
luminance to which the eyes are adapted to cause annoyance, discomfort, or loss in visual performance or
visibility.

llluminance: The intensity of light falling at a given place on a lighted surface; the luminous flux incident per

unit area, expressed in lumens per unit of area.

Intensity: This is the candlepower, or concentration, of light emitted in a given direction. Measured in Candelas
/ sq. meter.

Lumen: A lumen is the basic unit of light, a measure of the perceived power of light. The lumen is defined in
relation to the candela by 1 Lumen = 1 candela x 1 steradian.

Luminance: The quantitative measure of brightness of a light source or an illuminated surface, equal to lumen
per unit solid angle emitted per unit projected area of the source or surface, measured in candela/sq. meter.
This is the brightness measured from a particular angle of view.

Steradian: A description of two-dimensional angular spans in three-dimensional space, analogous to the way in
which the radian describes angles in a plane.

Solid Angle: a measure of the amount of the field of view from some particular point that a given object
covers. That is, it is a measure of how large the object appears to an observer looking from that point. The
point from which the object is viewed is called the apex of the solid angle, and the object is said

to subtend its solid angle from that point.
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Visual Field: The space or range within which objects are visible to the immobile eyes at a given time. Also
called field of vision.

AB" DT 157 erTme

287 pam AU

HEAD FDTATICN

15" OFTIaL 157 OFTIML

HELAD ARDLYE BOTATION

Visual Angle: The angle formed by two rays of light, or two straight lines drawn from the extreme points of an
object to the center of the eye.
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