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Large area - pole mounted 
To light a large area such as a parking lot, there are two very important “rules of thumb” design options: 

• All Rows Option   Luminaires atop 17-20 foot poles must be mounted at every bumper line 
(about 65-70 feet across) and 50-80 feet on center.  Single-headed luminaires should be used 
around the edge of the lot with double-headed luminaires in the center.  Employ flat lens 
fixtures with type III distribution and use the maximum allowed lamp watts.  

• Every Other Row Option    Luminaires atop 35 foot poles should be mounted at every other 
bumper line (about 120-130 feet) and 80-100 feet on center.  Employ 2 luminaires per pole at the 
edge and use four luminaires per pole in the center. Employ flat lens fixtures with type III 
distribution and use the maximum allowed lamp watts. 

 
High pressure sodium lamps produce more lumens per watt than metal halide, and have better lumen 
maintenance.  However, metal halide lamps have superior color and appear brighter.  Choose between 
these lamps depending on project conditions. 
  

Figure 3 - Every Other Row Option Parking Lot with Fully Shielded Luminaires (Monrad 
Engineering, Inc.) 
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Decorative Lighting 
Lanterns, sconces and other types of luminaires are often 
mounted on buildings to light doorway areas as well as to 
reinforce an architectural style.  In other cases, traditionally 
styled globes and “acorns” are mounted atop poles or posts.  
Unfortunately, most traditional luminaires are unshielded and 
create a great deal of glare and light pollution.  The Ordinance 
restrictions permit traditional luminaires but depending on 
shielding, the lamp watts are often very restricted.  For this 
reason, it’s probably best to avoid using unshielded or semi 
shielded decorative lighting, especially for area lighting on posts 
or poles. 
 
If decorative lighting is very important to the design, investigate 
the new generation of fully shielded decorative lighting.  The 
lamp is hidden in the top of the luminaire and casts light 
downward, but the shape of the luminaire is still traditional.  
There are a number of styles and periods available, making good 
lighting for these projects possible while maintaining a traditional 
or historic daytime appearance.  Using pole lights of this type, 
follow the design suggestions for street lights or parking lots. 

  

Fully shielded luminaire in housing top 
with high performance optics 
  

Clear lens or open 
  
Passive “traditional” element (optional) 
creates the illusion that it is the light 
source 
Source:  Architectural Area Lighting 

Figure 5 - Anatomy of a high performance decorative "fully shielded" 
luminaire 

Figure 4 - Fully shielded high 
performance decorative lighting.  
Top, flat lens wall lanterns 
(Lumec); Bottom, post luminaire 
(GE) 
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Externally lighted billboards and signs 
 
To minimize impacts to the environment, it is necessary to light billboards and signs “top down” with full 
shielding.  Good results can be obtained with either linear fluorescent or several HID luminaires designed 
with the special wide throw needed for signs. Most manufacturers provide good information on how to use 
their products.  However, maximum lamp watts are regulated, which will tend to favor fluorescent 
systems in Zones 1 and 2. 
 
 

Figure 7 - Top Mounted, fully shielded sign 
luminaires.  Note shielding in the direction 
of the viewer is critical as well as shielding 
for potential spill light over the top of the 

sign (Monrad Engineering Inc.) 

Figure 6 - Several luminaires for top lighting 
of building signs 
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Sports Lighting 

Sports lighting causes such significant light pollution that extra care must be taken in designing, 
installing, aiming and maintaining sports lighting systems. Sports lighting should use the tallest practical 
poles and luminaires should be aimed mostly downward.  Because high light levels must be used even in 
the most sensitive lighting zones, there are no lamp wattage limits, and most systems will use metal 
halide lamps up to 2000 watts. Instead, the use of sports lighting will be limited to sports applications, 
and hours will be strictly limited.   
 

 
Figure 8 - A Tale of Two Ballparks.   Left  Ordinary unshielded sports lighting    Right State of the art 
sports lighting  (Monrad Engineering, Inc.) 

 
In addition, designers should seek modern sports systems with sophisticated shielding and avoid low cost 
systems that tend to be extremely glaring. A simple top shield does not do much.  A new generation of 
extremely well shielded sports products is now available, and to meet the intent of the Ordinance, their 
use is required.  
 
 Figure 9 -Left  State of the Art Sports Lighting (Musco)   Right   generic unshielded sports lighting 

(Musco and Benya Lighting Design) 
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Roadway/Highway 
The largest cause of light pollution is roadway lighting.  Even if the light is 
properly shielded, the light reflected by pavement and cars is significant.  
So as a preliminary consideration, always ask the question whether 
lighting is really required.  There are many streets and roads that don’t 
require lighting; there are others that require lighting at intersections but 
not continuously. The Ordinance includes regulations for new 
developments and streets, including “when to light” and appropriate light 
levels.  
  
It is common for municipalities and utility companies to have “standard” 
lighting systems and performance requirements.  Many of these employ 
improperly shielded lighting and/or overly high wattage lighting. These 
standards should be revised as quickly as possible to meet the Ordinance. 
For existing street lighting, there is huge potential to reduce overall light 
pollution by changing existing systems to conform with the Ordinance, 
especially if light level and watts are reduced. 
 

Note that street light design using “full cut off” luminaires is required by 
the Ordinance.  For maximum energy efficiency and minimum 
maintenance, high pressure sodium lighting is generally preferred.  Pole 
height is not restricted, but as a general rule street lights should be 
between 20 and 35 feet above grade.  Poles are generally mounted 5-6 
mounting heights apart along the roadway. 
 
For reasons of cost and maintenance, the most common street lights are 
“cobra head” style, and both traditional and upscale designs are available 
in fully shielded flat lens types.  For downtown streets and historic 
districts, consider using decorative fully shielded luminaires as their 
performance is similar.

Figure 10 - Street and 
Roadway lighting systems 
(Monrad Engineering, Inc.  
and AAL) 
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Landscape and Façade Lighting 
The ordinance treats theses two types of lighting similarly.  Both generally are mounted on the ground 
and light upwards, an obvious concern for controlling light pollution. Neither façade lighting nor 
landscape lighting are permitted in lighting zones LZ0 and LZ1a, but in all other zones the use of low 
voltage landscape lighting up to 50 watts is not restricted.  For most applications, this is plenty of lighting 
for trees and landscape features, as well as being affordable and attractive.  Also note that path lighting 
can use fully shielded lights, even though they are not required. High wattage landscape lighting and 
façade lighting is only permitted in lighting zones 3 and 4, limited to 100 watts in lighting zone 3 and 250 
watts in lighting zone 4.  
  

        

Figure 11- Installations using high wattage floodlights are only allowed in lighting zones 3 and 4. 
(Left) building façade lighting and (right) commercial landscape lighting (Kim Lighting) 

Figure 12 - Lighting equipment for accent lighting (left) above grade PAR  
(center) above grade low voltage MR16 (right) high wattage HID (Hydrel) 
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Pedestrian and Walkway Lighting 
Like street lighting, there are many situations where no lighting or only occasional lighting is required.  As 
a general rule, first evaluate whether continuous lighting is actually required.  Once lighting is 
determined to be needed, use pole lights or bollards meeting the design conditions.  Note that the height 
of pole lights is limited and for all luminaires, lamp watts are limited by lighting zone and shielding. 
 

The most common choice is often between bollards and short poles (<12’).  With current technology, a 
wide variety of fixture choices are available meeting the Ordinance’s “fully shielded” and “shielded” 
requirements.  In lighting zones 3 and 4 it may also be possible to provide some lighting using ornamental, 
unshielded luminaires, although the watts are restricted.  
  

Figure 13- Walkway lighting with (left) bollards and (right) short pole lights (AAL) 
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Lighting for Monuments, Flagpoles, and Public Art 
There are a number of special cases where the basic lighting regulations don’t work.  In the case of poles 
flying the Flag of the United States, when the Flag flies at night it is to be lighted.  Such lighting is not 
permitted in Lighting Zone 0, but is permitted in all other lighting zones.  Because only a small amount of 
the light actually illuminates the Flag, the amount of power is limited to 40 watts in lighting zone 1A and 
to 70 watts in zones 1-4.   There are other exemptions such as lighting for ATM machines, because lighting 
for these machines is frequently controlled by banking laws.   
 

   
Figure 14 - Lighting for Public Art, Monuments, and Statuary is allowed but a special permit is 

required to ensure that the lighting is designed to mitigate light pollution (Hydrel) 

   
Monuments and public art including statuary, bridges and other important community structures are 
among a number of lighting situations where lighting is needed and can’t meet the more stringent 
requirements for more ordinary projects.  For these situations, a formal special permitting process is 
provided.  Applicants must demonstrate that the lighting is appropriate and designed to mitigate light 
pollution.  Communities are encouraged to hire consultants to check the designs for compliance. 
 
 
 
   

Note: a list of lighting manufacturers approved by the International Dark Sky Association in available at 
http://www.darksky.org/mc/page.do?sitePageId=56423&orgId=idsa 
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Draft Amendment to the International Code Council’s 2003 
International Building Code 

 
The draft building code amendment presented below is a variation on noise insulation standards 
in effect in California (California Administrative Code, Title 25, Article 4).  The draft building code 
amendment has been numbered to allow easy incorporation into the 2003 International Building 
Code.  The amendment includes single-family dwellings as well as nonresidential structures used 
for noise-sensitive activities and provides standards for soundproofing against noise and other 
sources of community noise. 
 
Section 1211    Sound Attenuation Standards – Aircraft Noise 

1211.1  Purpose 
The purpose of these standards is to establish uniform minimum noise attenuation performance 
standards to protect persons within hotels, motels, apartment houses, attached and detached 
single-family dwellings, and other noise-sensitive activities within structures from the effects of 
excessive noise, including but not limited to hearing loss or impairment and persistent 
interference with speech and sleep. 

1211.2  Application and Scope 
The provisions of this article relating to noise attenuation performance standards apply to all 
applications for building permits made subsequent to the effective date of these regulations for 
new or redeveloped hotels, motels, dwellings, and other structures used for noise-sensitive 
activities. 

1211.3  Definitions 
The special terms used in this section are defined as follows: 
 
Day-Night Average Sound Level (DNL) 
A method for describing the estimated cumulative aircraft or other noise exposure that affects 
communities. The DNL metric represents decibels of noise as measured by an A-weighed sound-
level meter. In the DNL procedure, noise exposures are accumulated for a typical 24-hour period. 
Daytime and nighttime noise exposures are considered separately. A weighting factor equivalent 
to penalty of 10 decibels is applied to aircraft operations or other noise sourced between 10 p.m. 
and 6:59 a.m. to account for the increased sensitivity or people to nighttime noise. The DNL 
values can be expressed graphically on maps using either contours or grid cells. 
 
Decibel (dB) 
A unit for measuring the volume of a sound, equal to the logarithm of the ratio of the sound 
intensity to the intensity of an arbitrarily chosen standard sound. 
 
Noise 
Any sound that is undesirable because it interferes with speech and hearing, or is intense enough 
to damage hearing, or is otherwise annoying. 
 
Noise Contours 
Lines drawn on a map that connect points of equivalent DNL values. They are usually drawn in 5-
DNL intervals, such as connections of DNL 75 values, DNL 70 values, DNL 65 values, and so 
forth. 
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Noise Grid 
Squares or “cells” of equal size superimposed over a base map of an airport or other noise 
source and its environs. Numbers printed in each grid cell represent the DNL value of noise at the 
center of the square for a particular year being studied. Several numbers representing several 
years can also be displayed. Grid cells may be of any size, depending on the study area. Usually, 
a cell of about 1,000 feet to 1,400 feet per side (23 to 45 acres) is used for purposes of noise 
analysis and land use planning. 

 
Noise-Sensitive Activities in Nonresidential Structures 
Activities in office buildings, offices within other types of structures, research facilities, meeting 
rooms, and similar activities in structures not intended for residential or transient lodgings. Such 
uses and activities could be affected by high levels of exterior noise that penetrate into interior 
spaces. 
 
Redeveloped Structure 
Renovations of existing structures when the cost modification is 50% or more of the value of the 
original structure at the time the renovation is to begin. 
 
Residential Structures 
Any structure for the purpose of housing occupants either on a permanent or transient basis. 
Residential structures shall include, but shall not be limited to, detached single-family dwellings, 
attached single-family dwellings (townhouses and patio homes), boarding and rooming houses, 
mobile homes, manufactured or prefabricated houses, apartment houses (single-story or 
multistory), motels, and hotels. 

1211.4  Noise Insulation from Exterior Sources 
1211.4.1 Location and Orientation 
Consistent with land use standards, residential structures or nonresidential structures used for 
noise-sensitive activities located in noise-critical areas shall be designed to prevent the intrusion 
of exterior noises beyond prescribed levels with all exterior doors and windows closed. Noise-
critical areas are those near (a) airports; (b) county roads, city streets, and freeways; (c) railroads; 
(d) rapid transit lines; or (e) industrial areas. Proper design shall include, but shall not be limited 
to, orientation of windows or other openings in structures away from the noise source, setbacks, 
shielding, and sound attenuation of the building itself.  
 
1211.4.2 Interior Noise Levels 
Interior day-night average sound level (DNL) attributable to exterior sources shall not be exceed 
an annual DNL 45 in any habitable room with windows closed. 
 
1211.4.3 Community Determination of DNL Contours and Grid Cells 
The local jurisdiction shall prepare or shall have prepared a map showing DNL contours or grid 
cells for the areas exposed to noise levels of DNL 65 or higher from the sources specified in 
Section 1211.4.1. In the case of civil and military airports, the airport operator shall be responsible 
for preparing or have prepared a map of such contours or grid cells. 
 
1211.4.4 Airport Noise Source 
An acoustical analysis shall be required for new or redeveloped residential structures or 
nonresidential structures used for noise-sensitive activities located in areas where the exterior 
noise level due to aircraft operations is DNL 65 or higher. The acoustical analysis shall show that 
the structure or rooms in which the noise-sensitive activity takes place has been designed to limit 
intruding noise to the allowable interior noise level prescribed in Section 1211.4.2. 
 
1211.4.5 Vehicular and Industrial Noise Sources 
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An acoustical analysis shall be required for new or redeveloped residential structures or 
nonresidential structures used for noise-sensitive activities located in areas where the exterior 
noise level due to vehicular noise or industrial operations is DNL 65 or higher. Vehicular noise of 
DNL 65 or higher can occur in the vicinity of an existing or adopted freeway, express-way, major 
street, thoroughfare, railroad, or rapid transit line. The acoustical analysis shall show that the 
structure or rooms where the noise-sensitive activity takes place has been designed to limit 
intruding noise to the allowable interior noise level prescribed in Section 1211.4.2. 

1211.5  Compliance  
 
1211.5.1 Evidence 
Evidence of compliance shall consist of an acoustical analysis report, prepared under the 
supervision of a person experienced in the field of acoustical engineering, with the application for 
building permit. The report shall show the following: (a) topographical relationship of noise 
sources and dwelling or activity site; (b) identification of noise sources and their characteristics; 
(c) predicted noise spectra at the exterior of the proposed structure considering present and 
future land use; (d) basis for the prediction (measured or obtained from published data); (e) noise 
attenuation measures to be applied, if any; and (f) an analysis of the effectiveness of the 
proposed construction showing that the prescribed interior noise-level requirements are met.  If 
interior noise levels are met by requiring that windows be unopenable or closed, the design for 
the structure must also specify the means that will be employed to provide ventilation, and cooling 
if necessary, to provide a habitable interior environment. 
 
1211.5.2 Field Testing 
Field testing may be required only when inspection indicates that the construction is not in 
accordance with the approved design.  Interior noise measurements shall be taken under 
conditions of typical maximum exterior noise levels within legal limits.  A test report showing 
compliance or noncompliance with prescribed interior allowable levels shall be submitted to the 
Building Official. 
 
If a field test is required to resolve a complaint of noncompliance with these standards, the 
complainant shall post a bond or adequate funds in escrow for the cost of the test.  If the field test 
shows compliance, the cost of the test shall be borne by the complainant.  If the field test shows 
noncompliance, the cost of the test shall be borne by the owner or builder. 
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