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Executive Summary 
The mission of the environmental impact report is to focus on and identify the physical effects that lighting 
may have on the surrounding neighborhood. The proposed lighting system shall be evaluated to ensure 
any spill light and glare impact to the surrounding area is minimized while fulfilling the functional needs of 
the project. The report will be based on visual observations of the existing light level conditions in the area 
surrounding the proposed stadium and calculations for spill and glare generated by the new sports 
lighting system. 
 
The lighting guidelines being used for the proposed development require that in no event shall any light 
element associated with the stadium adversely impact the operation of motor vehicles on area roadways. 
Additionally, spill light levels shall not adversely impact residential community. 
 
The design goal is to limit spill illumination to the surrounding neighborhoods to 5 foot-candles, 
approximately 200 feet from the stadium’s perimeter. The design goals are to limit glare to all motorists 
around the stadium to a threshold value rating of 40 GR at motor intersections around the stadium. 
 
Calculations for both spill and glare will utilize to internationally recognized guidelines and computer 
programs.  Based on experience from similar sports stadium projects with similar lighting design criteria, it 
is our opinion that the proposed design will satisfy the lighting goal requirements.  
 
 
1.0 Introduction 

The following terms and definitions will be utilized throughout the report.  The terminology is standard in 
the US lighting design and the Illumination Engineering Society (IES). 

Units 

Candela – Unit used to define the intensity of a light source. 

Lumen – Unit used to define luminous flux. 1 lumen is defined as the luminous flux passing through a 1-
foot opening in the surface of a sphere with a radius of 1-foot and a 1-candela light source at its center. 

Foot-candle  (FC) – Unit used to define illumination. 1 foot-candle is equal to 1-lumen falling on an area of 
1-square foot. 
 
Lux – Unit used to define illumination. 1 lux is equal to 1-lumen falling on an area of 1-square meter. 
 
Horizontal Light Level – The illumination on a horizontal plane. Readings are taken with the light meter in 
the horizontal position. 
 
Vertical Light Level – The illumination on a vertical plane. Readings are taken with the light meter in the 
vertical position. 
 
Maximum Vertical Light Level – The illumination measured on the vertical plane with the meter facing the 
brightest light source. 
 
Line of Sight – Term used to express the condition in which a person’s view is directly in line with a light 
source. 
 
Spill light – For the purpose of this report spill light can be defined as the illumination that is produced by 
a light source or light sources at a point or surface on which the light is not intended or desirable. 
 
Glare – The discomfort or impairment of vision experienced when the image is excessively bright 
compared to the general surroundings. 
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Glare Rating – Calculation based on specific positions and viewing directions that are established to be of 
importance with regard to the potential reduction in visibility caused by lighting systems. These 
calculations are referred to as Threshold Increment Calculations. The glare rating is based on a scale of 
0-100 with 100% being disabling glare and 0% being “not noticeable” glare. 
 
General Lighting 

The following table is intended to provide some points of reference for those unfamiliar with FC as a 
measurement of light levels.  The data represents a conservative example of the FC measurements for 
the given conditions found worldwide: 

Light Source Horizontal Illuminance Range (FC) 

Full Moon to Twilight 0.01 0.10 

Typical City Parking Lot 1.0 2.0 

Street Lighting  .25 1.0 

Office/Classroom 40 70 

Collegiate Stadium 100 150 

Sunny Day 3,000 5,000 

 
Lighting Regulation 

The lighting guidelines being used for the stadium require that in no event shall any light element 
associated with the CSU Stadium adversely impact the operation of motor vehicles on area roadways.  
Additionally, that the spill light levels shall not adversely impact residential community. Both spill and glare 
shall be less than the existing Hughes Stadium impact to the environment. 

Design Criteria  

The proposed spill light and glare rating for this project shall be: 

• Spill lighting shall not exceed 3.5FC. 
• Glare Rating shall not exceed 30 at motor intersections around the stadium. 
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1.1 Site Location 

Stadium & Neighboring Areas 

The new stadium is located on the south end of the campus at Colorado State University.  The south end 
of the stadium is adjacent to West Lake Street and the north end is next to Pitkin Ave.   The east edge of 
the stadium is adjacent to the new Meridian Avenue that is being re-aligned. Both the neighboring areas 
to the north and south ends are being used housing for students.   The east neighboring building is a 
classroom for the Department of Arts. 

 
STADIUM LOCATION MAP 

 
 
2.0 Lighting Design  
The sports lighting design for the new stadium will be similar to other new collegiate facilities. The 
illumination on the playing field shall be approximately 200FC horizontal with state-of-the-art light fixtures 
that focus the lighting onto the field with beam efficiency of 50% or greater; compared to existing 
facilities with beam efficiency of less than 30%. The new design will produce less spill light outside the 
stadium and less glare away from the stadium than the existing sports lighting system at Hughes 
Stadium. 

The location of the sports fixtures will be arrayed under the west overhang canopy and on light racks on 
the east side.  Unlike the 
existing sports fixtures that are pole-mounted at Hughes Stadium, the arrayed light pattern will provide 
control of the light with less light spillage and glare. 
 
The architectural design with open bowl on the north and south will experience the highest level of spill 
illumination and glare. The south end scoreboard will help mitigate light spillage to those residences 
closest to the stadium as the scoreboard will obstruct the illumination allow to escape on that end of the 
stadium. 
 
A number of lighting sources would be associated with new stadium. The most prominent source would 
be the field lights but other sources would include exterior building façade, signage, pedestrian and street 
lighting that would be used to activate the area on game days. The stadium lighting sources would only 
occur during a night event, 2 hours prior to the game and 1 hour after. Clean-up lighting would utilize a 
percentage of the sports lighting and could occur for 3 hours after a game. 
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2.1 Lighting Impact Process 
The general process of carrying out an environmental impart report is as follows: 

• Code research of lighting regulations/ordinance. 
• Develop design criteria. 
• Study of area surrounding the stadium (residences, offices, building heights, road intersections). 
• Definition of typical light levels to give some reference points for typical night time conditions. 
• Evaluation of current architectural model to minimize sports lighting impact on spill light and glare. 
• Field observation and measurement of current lighting conditions around the stadium 
• Computer calculation of sports lighting based on architectural and sports lighting design. 
• Interpretation of calculation results implement light mitigation if necessary. 

 

Explanation of Field Observations and Measurements 

There are several factors that will impact spill light and glare. The first three items indicated below will 
directly impact both spill light and glare. Items 4 and 5 will impact glare only. 

1. The general nature of the surrounding area. Lighting will have a greater impact in residential 
occupancies due to the relatively low light levels used within most residences. 

2. The topography of the surrounding areas and potential direct views of the field lights from homes, 
apartments and private dwelling units. 

3. The presence or absence of structures to effectively block any potential spill light.  
4. The amount of city lighting in the area surrounding the stadium. Generally, the glare impact is 

reduced when the contrast between the field lights and the surrounding ambient light produced by 
the city lights is lessened, i.e., as the background light levels are increased, the glare impact due 
to the stadium field lighting is decreased. 

5. The amount of light falling on the surrounding streets. Similar to item 4 above, as the light levels 
on a given street increases, the glare impact due to field lights decreases. 

Observations were made and ambient light levels were taken of existing conditions. The average FC 
presented is an average night time measurement of a single point reading of FC at the locations that are 
indicated on the plan drawing Light Receptor Position Map. 
 
Readings are intended to establish existing conditions for future comparison and are not intended to be a 
random sampling that would be required in order to determine a statistical average for any given street. 
 
Calculations given in Part 2.2 are spill and glare calculations based upon a computer model of the 
stadium, new lighting locations, assumptions of aiming, distributions and the surrounding topography. The 
calculations are from the stadium only and do not account for any street lighting that is present. These 
measurements are in FC and are indicated on the attached city plan. 
 
The points indicated on the photograph, the value on top represents the horizontal light at ground level 
and the value on the bottom represents the vertical light level approximately 3 feet above the ground level 
aimed toward the stadium site. All light readings included always refer to the night time photo. 
 
Glare ratings are calculated by comparing the brightness of two objects. In our calculations the objects 
being compared are the field and the sports lighting.  This method is a standard way of calculating glare 
and is based upon the CIE (Commission Internationale de L’eclairage) document 112-1994. Due to the 
mathematical calculation used, the minimum glare result can be no less than 10. Where a result of 10 is 
calculated for average, maximum, and minimum values there would be no anticipated glare as a result of 
either the viewing angle, distance or obstructions. 
 
Photometric Calculations have been included on the light receptor position map with the following layout. 

• Calculation title 
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• Grid orientation grid tilt and meter type all refer to the orientation of the grid in the computer 
model 

• Observer location is the position of the observer in the computer model 
 

It should be noted that there was minimal light spill in some of the areas in which the measurements were 
taken. Additionally, several instances were observed in which the existing street lighting was either 
partially on or completely off. Finally, it is possible the existing light level conditions may change due to 
the addition of new street or building lights in a specific location between the time of this report and the 
opening of the stadium. It is recommended that new measurements be taken at any potential mitigated 
location upon completion of the project. 
 
Spill Light 

As indicated by the criteria, light levels in excess of 3.5 FC generally interfere with light-sensitive activities 
such as sleep, which rely on dark conditions. The ambient light levels in the stadium area and the 
immediate surrounding area measured give an average horizontal light reading of 0.3 FC. Consequently, 
any light generated by the proposed field lighting, which would be greater than 1.0 FC could impact 
surrounding light-sensitive users. 

These impacts would be greatest when spill light occurs after 10 p.m. Sleeping quarters that face away 
from the stadium or are otherwise shielded would not be affected. The closest affected residential 
facilities that could be impacted are Aylesworth and Newsom Halls. 
 
The Spill Light calculations provide values calculated along loci of circles centered at the center of the 
field. The horizontal values are calculated with the meter pointed at zenith, vertical values assume the 
meter is pointed 
directly at the stadium. 
 
Calculations performed based upon building configuration and current design locations of sports lighting 
racks indicated that at most a vertical illumination contribution of 4.95FC can be anticipated at light 
receptor position 13. A distance of 1 block from the stadium and the calculated light spill falls to 0.34 fc at 
it maximum and most levels are below 1FC indicating that the sports lighting will not be a major source of 
spill light into the surrounding neighborhoods. 
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SPILL LIGHT MAP 

 
Glare  

Based on M-E Engineers, Inc.’s experience with other sports facilities utilizing standard glare threshold 
increment calculations, significant increases in the ambient glare rating would be expected to be limited to 
a four-block radius. When nearby streets are at ground level, as is the case at the stadium, the potential 
for glare is generally less than a 40 glare rating. 

Glare calculations assume an observer located at the position indicated on the Light Receptor plan 
drawings viewing lighting contributions from sports lighting only. The maximum glare rating calculated 
from our computer model is 39.1GR. This represents the worst case scenario for an observer in Receptor 
Position 14 on the plan. Overall the 23 Light Receptor Positions calculated provide a general sampling of 
the viewing angles to the stadium. 
 
Our anticipated glare rating would be less than 40GR, which would not be considered any type of 
nuisance glare. 
 
Interpretation of Observations and Conclusions 

Spill Light and Glare Impact – Some patrons, motorists, and pedestrians within the 4-block radius of the 
stadium will experience some degree of spill light and glare due to the field lighting. It is expected that the 
vertical spill light levels will range from 1.0 – 2.0 FC for buildings immediately adjacent to the north and 
south of the stadium that direct line-of-sight to the fixtures.  For buildings at the boundary of the 4-block 
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radius we are anticipating less than 0.2 FC.  As expected, buildings furthest than a 4-block radius to have 
any measurable light spillage contributed from the sports lighting.   
Visual observations were made regarding the view of the stadium in the residential areas. Some 
residences which include Aylesworth and Newsom Halls will have direct line of sight to the sports light 
fixtures and could have a glare rating that is considered “noticeable” and require blackout curtains for the 
sleeping areas. 
 
Light Control Measures 

Specific measures to control spill light and glare are incorporated into the project design. All lighting 
sources shall be directed downwards or otherwise shielded so as to keep all light and glare confined to 
the project boundary. The sport lighting fixture will be equipped with glare shields and cut off louvers for 
glare and spill light control. 

At the completion of the project, the lighting system will be aimed and commissioned to optimize the video 
illumination quality on the playing field and minimize the glare and spill to the area outside the stadium. 
Additional re-aiming can be made at this stage of the project to further reduce the amount of glare and 
spill to the environment. 
 
Summary 

Based upon current conditions at the existing stadium and calculated results of the new sports lighting, 
ME Engineers has concluded that the environmental impact of the sports lighting will not be a significant 
source of spill or glare to the surrounding neighborhoods. The environmental impact will be lessened 
resulting from the incorporation of new technology into the sports lighting fixtures, which reduce glare. 
Additionally, portions of the seating bowl are concealed on the sides by the building skin and will aid in 
shielding those houses nearest to the stadium (those most prone to spill light and glare) from direct views 
of the sports lighting. 
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2.2 Field Measurements 
The following illustrated the light receptor positions: 
 

 

 



Light Receptor No.1

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.50 fc

Measured Horizontal Illuminance = 0.61 fc

Calculated Vertical Illuminance = 0.02 fc

Calculated Horizontal Illuminance = 0.00 fc 

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.2

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.45 fc

Measured Horizontal Illuminance = 0.60 fc

Calculated Vertical Illuminance = 0.03 fc

Calculated Horizontal Illuminance = 0.00 fc 

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.3

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.60 fc

Measured Horizontal Illuminance = 1.60 fc

Calculated Vertical Illuminance = 0.03 fc

Calculated Horizontal Illuminance = 0.00 fc

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.4

Existing Lighting Conditions:

Measured Vertical Illuminance = 2.47 fc

Measured Horizontal Illuminance = 5.70 fc

Calculated Vertical Illuminance = 0.04 fc

Calculated Horizontal Illuminance = 0.00 fc

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.5

Existing Lighting Conditions:

Measured Vertical Illuminance = 4.05 fc

Measured Horizontal Illuminance = 10.30 fc

Calculated Vertical Illuminance = 0.07 fc

Calculated Horizontal Illuminance = 0.00 fc

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.6

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.02 fc

Measured Horizontal Illuminance = 0.11 fc

Calculated Vertical Illuminance = 0.24 fc

Calculated Horizontal Illuminance = 0.02 fc

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.7

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.30 fc

Measured Horizontal Illuminance = 0.18 fc

Calculated Vertical Illuminance = 0.37 fc

Calculated Horizontal Illuminance = 0.03 fc

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.8

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.96 fc

Measured Horizontal Illuminance = 4.10 fc

Calculated Vertical Illuminance = 0.09 fc

Calculated Horizontal Illuminance = 0.01 fc

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.9

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.07 fc

Measured Horizontal Illuminance = 1.56 fc

Calculated Vertical Illuminance = 0.03 fc

Calculated Horizontal Illuminance = 0.00 fc

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.10

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.01 fc

Measured Horizontal Illuminance = 0.01 fc

Calculated Vertical Illuminance = 0.54 fc

Calculated Horizontal Illuminance = 0.04 fc

Calculated Glare Rating = 35.7 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.11

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.60 fc

Measured Horizontal Illuminance = 1.00 fc

Calculated Vertical Illuminance = 0.72 fc

Calculated Horizontal Illuminance = 0.09 fc

Calculated Glare Rating = 25.3 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.12

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.04 fc

Measured Horizontal Illuminance = 0.02 fc

Calculated Vertical Illuminance = 0.40 fc

Calculated Horizontal Illuminance = 0.07 fc

Calculated Glare Rating = 27.9 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.13

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.22 fc

Measured Horizontal Illuminance = 0.79 fc

Calculated Vertical Illuminance = 4.95 fc

Calculated Horizontal Illuminance = 4.60 fc

Calculated Glare Rating = 19.6 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.14

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.30 fc

Measured Horizontal Illuminance = 0.25 fc

Calculated Vertical Illuminance = 4.24 fc

Calculated Horizontal Illuminance = 3.36 fc

Calculated Glare Rating = 39.1 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.15

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.69 fc

Measured Horizontal Illuminance = 0.52 fc

Calculated Vertical Illuminance = 1.45 fc

Calculated Horizontal Illuminance = 0.21 fc

Calculated Glare Rating = 26.5 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.16

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.12 fc

Measured Horizontal Illuminance = 0.06 fc

Calculated Vertical Illuminance = 0.25 fc

Calculated Horizontal Illuminance = 0.02 fc

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.17

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.23 fc

Measured Horizontal Illuminance = 1.67 fc

Calculated Vertical Illuminance = 0.08 fc

Calculated Horizontal Illuminance = 0.01 fc

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.18

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.51 fc

Measured Horizontal Illuminance = 0.33 fc

Calculated Vertical Illuminance = 0.34 fc

Calculated Horizontal Illuminance = 0.03 fc

Calculated Glare Rating = 36 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.19

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.35 fc

Measured Horizontal Illuminance = 0.62 fc

Calculated Vertical Illuminance = 1.48 fc

Calculated Horizontal Illuminance = 0.04 fc

Calculated Glare Rating = 31.6 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.20

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.14 fc

Measured Horizontal Illuminance = 0.12 fc

Calculated Vertical Illuminance = 3.23 fc

Calculated Horizontal Illuminance = 0.55 fc

Calculated Glare Rating = 32.7 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.21

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.15 fc

Measured Horizontal Illuminance = 0.47 fc

Calculated Vertical Illuminance = 0.60 fc

Calculated Horizontal Illuminance = 0.39 fc

Calculated Glare Rating = 27.1 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.22

Existing Lighting Conditions:

Measured Vertical Illuminance = 0.62 fc

Measured Horizontal Illuminance = 0.51 fc

Calculated Vertical Illuminance = 0.06 fc

Calculated Horizontal Illuminance = 0.00 fc

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering



Light Receptor No.23

Existing Lighting Conditions:

Measured Vertical Illuminance = 1.07 fc

Measured Horizontal Illuminance = 2.67 fc

Calculated Vertical Illuminance = 0.05 fc

Calculated Horizontal Illuminance = 0.00 fc

Calculated Glare Rating = 10 GR

Day Time Photo

Night Time Photo

Vantage Point Rendering
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