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102 Roadrunner Drive 
Sedona, Arizona 86336 
www.SedonaAZ.gov 
 
 
 
 

 
November 4, 2013 
 
 
Dr. John Barentine 
Program Manager 
International Dark Sky Association 
3223 N. First Ave. 
Tucson, AZ  85710 
 
Please accept this letter as my personal support, as Mayor of Sedona, for the International 
Dark Sky designation for the City of Sedona. 
 
Sedona is known world-wide for its spectacular natural environment.  It is stated in our City 
Vision Statement that we are committed to be “stewards of one of earth’s great treasures”.  
It is my personal goal to take a leadership role in establishing Sedona as a model city in 
sustainability and environmental stewardship. Preserving our dark skies is just one 
component of this goal. 
 
Sedona has been proactive in implementing various programs, incentives and education 
opportunities that are targeted at dark sky enhancement and preservation.  These programs 
are outlined in the application that you have received.  We are proud to partner with the 
organization, Keep Sedona Beautiful, in the application for the International Dark Sky City 
designation.  It is through these types of partnerships and collaborations that Sedona has 
been able to achieve a Bicycle Friendly City designation, the development of a solar array 
that provides a majority of electrical power to our school district, the creation of constructed 
wetlands to upgrade and filtrate our wastewater effluent and other sustainable projects. 
 
I thank you for your consideration of the application.  Please know that I sincerely 
appreciate the efforts of the IDA to preserve dark skies throughout our country.  I was born 
and raised on a ranch in New Mexico.  I remember the wonderment, as a child, of gazing at 
the stars and planets on a crystal clear night.  Future generations should have the same 
opportunity. 
 
Sincerely, 
 
 
 
 
Rob Adams, Mayor 
City of Sedona 
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911.01 Purpose and Intent. It is the purpose and intent of this Code to balance the goals of the 
Sedona Community Plan to maintain its small-town character with the need to provide for safe lighting 
practices and to minimize light pollution for the enjoyment of Sedona’s citizens and visitors. 

A. The use of outdoor lighting is often necessary for adequate nighttime safety and utility, but 
common lighting practices can also interfere with other legitimate public concerns. Principles 
among these concerns are: 

1. The degradation of the nighttime visual environment by production of unsightly and 
dangerous glare; 

2. Lighting practices that interfere with the health and safety of Sedona’s citizens and 
visitors; 

3. Unnecessary waste of energy and resources in the production of too much light or 
wasted light; 

4. Interference in the use or enjoyment of property which is not intended to be illuminated 
at night, and the loss of the scenic view of the night sky due to increased urban sky-glow. 

B. The concerns of safety, utility and aesthetic appearance need not compete. Good modern 
lighting practices can provide adequate light for safety and utility without excessive glare or light 
pollution. In nearly all cases, careful attention to when, where and how much nighttime lighting is 
needed will lead to better lighting practices. 

C. The topography and atmospheric conditions in northern Arizona are uniquely suited for 
government, military, commercial, and private astronomical observation in the area. Unnecessary 
or excessive uses of outdoor nighttime lighting have an adverse impact on astronomical 
observation even at relatively distant observatories. 

D. Accordingly, it is the intent of this Code to require lighting practices and systems which will 
minimize light pollution, glare, light trespass, and conserve energy while maintaining nighttime 
safety, utility, security and productivity. 
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911.02 Conflict Regulations. Where any provision of federal, state, county, or city statutes, codes, or 
laws conflicts with any provision of this Code, the most restrictive shall govern unless otherwise 
regulated by law. 

911.03 Definitions. See Article 2 SLDC for definitions pertaining to outdoor lighting. 

911.04 Applicability. 

A. New Uses, Buildings and Major Additions or Modifications. If the total cumulative increase in 
floor area is greater than 50% for single-family residential or greater than 25% for all other uses, 
or if the total cumulative cost of any exterior modification, alteration or repair is greater than 
25% of the valuation of the building as determined by the Director, then all outdoor lighting 
fixtures shall meet the requirements of this Code for the entire site, including previously installed 
and any new outdoor lighting. Cumulative modification or replacement of outdoor lighting 
constituting 25% or more of the permitted lumens for the parcel, no matter the actual amount of 
lighting already on a nonconforming site, shall constitute a major addition for purposes of this 
section. 

B. Minor Additions. If the total cumulative increase in the floor area is 50% or less for single-
family residential or 25% for all other uses, or if the total cumulative cost of any exterior 
modification, alteration or repair is less than 25% of the valuation of the building as determined 
by the Director, then full conformance of the existing portion of the building or structure is not 
required. However, such projects shall require the submission of a complete inventory and Site 
Plan detailing all existing and any proposed new outdoor lighting. 

C. New Lighting. Any new lighting on the site shall meet the requirements of this Code with 
regard to shielding and lamp type; the total outdoor light output after the modifications are 
complete shall not exceed that on the site before the modification, or that permitted by this Code, 
whichever is larger. 

D. Resumption of Use after Abandonment. If a property or use with nonconforming lighting is 
abandoned as defined in Article 12 SLDC, Nonconforming Situations, then all outdoor lighting 
shall be reviewed and brought into compliance with this Code before the use is resumed. 

E. Public Roadways. In general this Code does not apply to city and state rights-of-way. However, 
all such street lights must be fully shielded. 

911.05 Outdoor Lighting Standards. 

A. Low Pressure Sodium Lighting. Due to their high energy efficiency, long life and spectral 
characteristics, low pressure sodium (LPS) lamps are the preferred illumination source throughout 
the city. Their use is to be encouraged, when not required, for outdoor illumination whenever its 
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use would not be detrimental to the use of the property. Ten percent white light added to LPS 
light permits nearly normal color perception. 

1. Class 1 Lighting. Low pressure sodium (LPS) lamps are not required. Businesses who 
chose to use LPS as their primary lamps are eligible to apply for an additional 10% increase 
in the lumens per acre allowed for their site. 

2. Class 2 Lighting. Low pressure sodium (LPS) lamps are required. Up to 10% of the total 
lumens per acre allowed may be white light. 

B. Light Trespass Standard. All light fixtures, including security lighting, shall be aimed and 
shielded so that the direct illumination shall be confined to the property boundaries of the source. 
Particular care is to be taken to assure that the direct illumination does not fall onto or across any 
public or private street or road. Motion sensing light fixtures shall be fully shielded and properly 
adjusted, according to the manufacturer’s instructions, to turn off when detected motion ceases. 

C. Lamp and Shielding. All light fixtures are required to be fully shielded and shall be installed in 
such a manner that the shielding complies with the definition of fully shielded light fixtures for all 
uses, including single-family and multifamily residential uses, except as provided below. 

1. All lamp types above 2,000 lumens shall be fully shielded. 

2. Partially shielded light fixtures may be permitted subject to the approval of the Director. 
Partially shielded light fixtures are limited to a maximum of 5,500 lumens per net acre and 
shall not exceed 2,000 per lamp (see subsection 911.05(D) of this section). 

D. Total Outdoor Light Output Standards – Nonresidential and Multifamily Uses. 

1. Total outdoor light output shall not exceed 100,000 lumens per net acre for all 
development except single-family residential uses. This cap is not intended to be achieved in 
all cases or as a design goal. Instead, design goals should be the lowest levels of lumens 
necessary to meet the lighting requirements of the site. Partially shielded light fixtures are 
limited to a maximum of 5,500 lumens per net acre and are counted towards the 100,000 
lumens per net acre cap. 

2. Seasonal decorations, permitted between Thanksgiving and January 15, are not counted 
toward these limits. Lighting used for external illumination of signs is counted. 

E. Total Outdoor Light Output Standards – Single-Family Residential Uses. 

1. Outdoor lighting for single-family residential uses is not subject to a lumens per net acre 
cap. 
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2. Outdoor lighting for single-family residential uses is subject to the lamp fixture and 
shielding requirements. 

F. Parking Lot Standards. Parking lots shall be considered Class 2 lighting. Parking lot lighting 
poles shall be sized in such a manner that the top of any luminary does not exceed 12 feet above 
adjacent grade. 

G. Lighting Time Limitations. 

1. Class 1 lighting, including but not limited to sales, service, commercial, assembly, repair, 
maintenance, and industrial areas, may only continue in operation until 11:00 p.m. or for as 
long as the area is in active use but once off remain off during nonbusiness hours. 

2. Class 2 lighting shall have no time restrictions except as specified by any conditions of 
approval. Uses that do not require all-night illumination are encouraged to turn off their 
outdoor lighting during night hours whenever possible. 

3. Class 3 lighting, except for flagpole lighting, must be extinguished after 11:00 p.m. or 
when the business closes, whichever is later, except that low-wattage holiday decorations 
may remain on all night from Thanksgiving to January 15. 

4. Multi-class lighting, except for security lighting, must conform to the time limitations of 
the strictest class. 

H. Multi-Class Lighting Standard. Multi-class lighting must conform to the shielding and timing 
restrictions, if any, that apply to the most restrictive included class. 

I. Class 3 Lighting Standards. 

1. All Class 3 lighting must be selected, designed, installed, and aimed so that there is a 
minimum amount of spill beyond the area intended to be lighted. 

2. Permanent exposed string lighting is not permitted. 

3. All Class 3 lighting must comply with the light trespass standards as described in 
subsection 911.05(B) of this section. 

4. All Class 3 lighting shall comply with the lamp and shielding standards as described in 
subsection 911.05(C) of this section. 

5. a. Subject to the approval of the Director, uplighting or ground-mounted lighting may be 
allowed to accent unique features of a building and/or surrounding landscaping (such as 
outstanding architectural features, specimen trees with dense year-round foliage or large 
native shrub masses). Uplighting or ground-mounted lighting shall be designed and installed 
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in such a manner as to minimize glare with special consideration in areas where there is 
vehicle and pedestrian traffic. 

b. All lighting which is directed upwards shall be placed in such a manner that the 
angle of the lamp shall not be greater than 45 degrees measured from a horizontal 
plane to a line projected through the center of the lamp, and fixtures shall be fully 
shielded to contain and direct the light onto the feature to be lighted. 

J. Signs. See Article 11 SLDC, Sign Regulations. 

K. Mercury vapor light bulbs and fixtures in use for outdoor lighting on the effective date of the 
ordinance codified in this Code shall not be used after July 1, 2006. 

L. Searchlights, floodlights, laser source lights, strobe or flashing lights, illusion lights or any 
similar high intensity light shall not be permitted except in emergencies by police and fire 
personnel at their direction. Spot lights are permitted and must be directed downward 45 degrees 
from any neighboring property. 

M. On projects where an engineer or architect is required, the developer shall verify in writing to 
the city that all outdoor lighting was installed in accordance with the approved plans. 

911.06 Special Uses. 

A. Recreational Facilities. 

1. Lighting for outdoor athletic fields, courts or tracks shall be considered Class 1. 

2. Lighting allowed in this subsection shall be subject to approval. When the proposed 
lumens per acre exceed the lumens per net acre limits, the installation shall be designed to 
achieve no greater than the minimum illuminance levels for the activity as recommended by 
the Illuminating Engineering Society of North America (IESNA). 

3. Every such lighting system design shall be certified by an Arizona registered engineer as 
conforming to all applicable restrictions of this Code. 

4. Such lighting shall not include any light trespass as determined by the Director. 

5. All events shall be scheduled so as to complete all activity and lights turned off by 10:00 
p.m. 

6. Fully shielded lighting shall be required for fields designed for amateur, recreational or 
nonprofessional sports activity. For professional level sports facilities where fully shielded 
fixtures are not utilized, acceptable luminaries shall include those which: 
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a. Are provided with internal or external glare control louvers, or both, and installed so 
as to minimize uplight and off-site light trespass as determined by the Director; and 

b. Are installed and maintained with aiming angles that permit no greater that 2% of 
the light emitted by each fixture to project above the horizontal. 

B. Outdoor Display Lots. Light for outdoor display lots shall be considered Class 1, and shall 
conform to the lumens per net acre limits except as follows: 

1. All such lighting shall utilize fully shielded luminaries that are installed in a fashion that 
maintains the fully shielded characteristics. 

2. When the proposed lumens exceed the per acre limits, the installation shall be designed 
to achieve no greater than the minimum illuminance levels for the activity as recommended 
by the Illuminating Engineering Society of North America (IESNA). 

3. Such lighting shall not include any light trespass as determined by the Director. 

4. Every such lighting system design shall be certified by an Arizona registered engineer as 
conforming to all applicable restrictions of this Code. 

5. Lighting Time Limitations. Outdoor display lot lighting shall conform to the hours of 
operation as established under Class 1 lighting standards. Any lighting on after the time 
limitations shall be considered Class 2 lighting and shall conform to all restrictions of this 
Code applicable to this class. 

C. Service Station Canopies. 

1. Class 2. Lighting for service station canopies shall be considered Class 2 lighting. 

2. Shielding. All luminaries shall be flush with the lower surface of canopies and utilize flat 
glass or plastic covers. 

3. Total Under-Canopy Output. The total light output used for illuminating service station 
canopies, defined as the sum of under-canopy initial bare-lamp outputs in lumens, shall not 
exceed 40 lumens per square foot of canopy. All lighting mounted under the canopy, except 
internally illuminated signs, shall be included in the total. Fifty percent of the total lumen 
output of all lamps mounted within or under a canopy shall be included in the lumen per 
acre cap. 

D. Other Lighting on Parcels with Special Uses. All site lighting not directly associated with the 
special uses as permitted shall conform to all lighting standards described in this Code. 

911.07 Plan Submittal and Evidence of Compliance. 
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A. Plan Submittal. Whenever a person is required to obtain a permit for outdoor lighting or 
signage, a conditional use permit, subdivision approval or any development plan approved by the 
city, including all city projects, or whenever a person requests a rezoning, the applicant shall, as 
part of the application process, submit sufficient information to enable the Director to determine 
whether proposed lighting complies with this Code. All applications may be subject to review and 
action by the Planning and Zoning Commission at the discretion of the Director. 

B. Applications. All applications shall include the following: 

1. A Site Plan indicating the location of all lighting fixtures, both proposed and any already 
existing on the site. 

2. A description of each illuminating device, fixture, lamp, support and shield, both proposed 
and existing. The description shall include, but is not limited to, manufacturer’s catalog cuts 
and illustrations (including sections where required); lamp types, wattages and initial lumen 
outputs. 

3. Such other information that the Director may determine is necessary to ensure 
compliance with this Code. 

C. Plan Approval. If the Director determines that any proposed lighting does not comply with this 
Code, the permit shall not be issued or the plan approved. 

D. Lamp or Fixture Substitution. Should any outdoor light fixture or the type of light source 
therein be changed after the permit has been issued, a change request must be submitted to the 
Director for approval, together with adequate information to assure compliance with this Code, 
which must be received prior to substitution. 

E. Certification of Installation. For all projects where the total initial output of the proposed 
lighting equals or exceeds 100,000 lamp lumens, certification that the lighting, as installed, 
conforms to the approved plans shall be provided by a certified engineer before the Certificate of 
Occupancy is issued. Until this certification is submitted, approval for use of a Certificate of 
Occupancy shall not be issued for the project. 

911.08 Approved Materials and Methods of Construction or Installation/Operation – Approval of 
Alternatives. The provisions of this Code are not intended to prevent the use of any design, material, or 
method of installation or operation not specifically prescribed by this Code, provided any such alternate 
has been approved by the Director. The Director may approve any such proposed alternate providing 
that it: 

A. Provides at least approximate equivalence to that applicable specific requirement of this Code. 

B. Is otherwise satisfactory and complies with the intent of this Code. 
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911.09 Exemptions and Nonconforming Lights. 

A. All nonconforming outdoor light fixtures lawfully installed prior to and operable on the effective 
date of the ordinance codified in this Code are exempt from all requirements of this Code. 
However, there shall be no change in use or lamp type, or any replacement (except for same-
type and same-output lamp replacement) or structural alteration made, without conforming to all 
applicable requirements of this Code. 

B. In the event that an outdoor lighting fixture is abandoned or is damaged to the point of 
requiring repairs for safe operation, the repaired or replacement fixture shall comply with the 
provisions of this Code. 

C. Emergency lighting, used by police, firefighting, or medical personnel, or at their direction, is 
exempt from all requirements of this Code for as long as the emergency exists. 

D. Swimming Pool and Decorative Water Fountain Lighting. Underwater lighting used for the 
illumination of swimming pools and decorative water fountains is exempt from the lamp type and 
shielding standards, though they must conform to all other provisions of this Code. 

[Ord. 2006-02, 1-10-2006; Ord. 2009-15, 10-13-2009]. 
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G. Lighting Requirements. 

1. Externally lit signs shall be illuminated only with steady, stationary, shielded light sources 
directed solely onto the sign without causing glare. 

2. Light bulbs or lighting tubes used for illuminating a sign shall not be visible from adjacent 
public rights-of-way or residential properties. 

3. External illumination for signs shall conform to all provisions of SLDC 911, Outdoor lighting. 
Such lighting shall be treated as Class 1 lighting and shall conform to the lamp and shielding 
restrictions and lumen caps. 

4. The intensity of sign lighting shall not exceed that necessary to illuminate and make legible a 
sign from the adjacent travel way or closest right-of-way; and the illumination of a sign shall not 
be obtrusive to the surrounding area as determined by the Director. 
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5. The fixtures used to illuminate signs shall not be directed toward nearby residential properties. 

6. Internally illuminated signs are permitted in certain circumstances as follows: 

a. Individual back-lit letters which are silhouetted against a softly illuminated wall (see 
Illustration 11-1); 

 

Illustration 11-1 

b. Individual letters with translucent faces, containing soft lighting elements inside each 
letter (see Illustration 11-2); and 

 

Illustration 11-2 

c. Metal-faced box signs with cut-out letters and soft-glow fluorescent tubes (see Illustration 
11-3). 

 

Illustration 11-3 

7. Fluorescent lights shall be allowed for indirect illumination when placed in such a manner that 
the light tubes are not exposed to view from the public right-of-way or sidewalk. 
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8. A sign may be illuminated during the hours of operation of the facility being identified or 
advertised or until 11:00 p.m., whichever is later. 

9. Such signs shall provide an automatic timer to comply with the intent of this section. 

10. Illumination of off-premises signs is prohibited, except in the case of off-premises kiosks 
which are subject to the provisions of this Code. 

11. a. Ground-mounted sign lighting is not permitted for freestanding signs on poles, where open 
space is visible from the bottom of the sign to the ground. The Director may approve ground-
mounted lighting for freestanding signs which are constructed in such a way that no open space 
is visible from the bottom of sign to the ground (such as solid base, landscaping). 

b. All ground-mounted lights shall be placed in such a manner that the angle of the lamp 
shall not be greater than 45 degrees measured from a horizontal plane to a line projected 
through the center of the lamp, and fixtures shall be fully shielded to contain and direct the 
light onto the sign only. All upward-directed sign lighting is prohibited. Existing 
nonconforming bottom- or side-mounted outdoor sign lighting shall not be used after July 1, 
2006. 

!
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Outdoor Lighting. This definition includes the following terms and definitions: 

A. “Class 1 lighting” means all outdoor lighting used for, but not limited to, outdoor sales or 
eating areas, assembly or repair areas, advertising and other signs, recreational facilities and 
other similar applications where color rendition is important to preserve the effectiveness of the 
activity. 

B. “Class 2 lighting” means all outdoor lighting used for, but not limited to, illumination for 
walkways, roadways, equipment yards, parking lots and outdoor security where general 
illumination for safety or security of the grounds is the primary concern. 

C. “Class 3 lighting” means any outdoor lighting used for decorative effects including, but not 
limited to, architectural illumination, flag and monument lighting, and illumination of trees, 
bushes, and the like. 

D. “Direct illumination” means illumination resulting from light emitted directly from a lamp, 
luminary, or reflector and is not light diffused through translucent signs or reflected from other 
surfaces such as the ground or building faces. 
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E. “Display lot or area” means outdoor areas where active nighttime sales activity occurs and 
where accurate color perception of merchandise by customers is required. To qualify as a display 
lot, 1 of the following specific uses must occur: automobile sales, boat sales, tractor sales, 
building supply sales, gardening or nursery sales, and assembly lots. Uses not on this list may be 
approved as display lot uses by the Director. 

F. “Foot-candle” means 1 lumen per square foot. Unit of illuminance. It is the luminous flux per 
unit area in the Imperial system. One foot-candle equals approximately 0.1 (0.093) lux. 

G. “Fully shielded light fixture” means a light fixture that is shielded in such a manner that 
light rays emitted by the fixture, either directly from the lamp or indirectly from the fixture, are 
projected below a horizontal plane running through the lowest point on the fixture where light is 
emitted (see Figure 2.9). 

 

Figure 2.9 Example of Fully Shielded Light Fixture (Shoe Box) 

H. “Glare” means the sensation produced by a bright source within the visual field that is 
sufficiently brighter than the level to which the eyes are adapted to cause annoyance, discomfort, 
or loss in visual performance and visibility; blinding light. The magnitude of glare depends on 
such factors as the size, position, brightness of the source, and on the brightness level to which 
the eyes are adapted. 

I. “Installed” means a light fixture attached or fixed in place, whether or not connected to a 
power source, of any outdoor light fixture. 

J. “Light pollution” means any adverse effect of manmade light. 

K. “Light trespass” means light spill falling over property lines that illuminates adjacent grounds 
or buildings in an objectionable manner. 

L. “Lumen” means a unit used to measure the actual amount of visible light which is produced 
by a lamp as specified by the manufacturer. 

M. “Luminary” means the complete lighting assembly, less the support assembly. 

N. “Motion sensing security lighting” means any fixture designed, and properly adjusted, to 
illuminate an area around a residence or other building by means of switching on a lamp when 
motion is detected inside the area or perimeter, and switching the lamp off when the detected 
motion ceases. 
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O. “Multi-class lighting” means any outdoor lighting used for more than 1 purpose, such as 
security and decoration, such that its use falls under the definition of 2 or more classes as defined 
for Class 1, 2 and 3 lighting. 

P. “Net acreage” means the remaining ground area of a parcel after deleting all portions for 
proposed and existing public rights-of-way and undeveloped area. 

Q. “Outdoor light fixture” means an outdoor illuminating device, outdoor lighting or reflective 
surface, lamp or similar device, permanently installed or portable, used for illumination, 
decoration, or advertisement. Such devices shall include, but are not limited to, lights used for: 

1. Buildings and structures; 

2. Recreational areas; 

3. Parking lot lighting; 

4. Landscape lighting; 

5. Architectural lighting; 

6. Signs (advertising or other); 

7. Street lighting; 

8. Product display area lighting; 

9. Building overhangs and open canopies; 

10. Security lighting. 

R. “Outdoor recreation facility” means an area designed for active recreation, whether 
publicly or privately owned, including, but not limited to, parks, baseball diamonds, soccer and 
football fields, golf courses, tennis courts, and swimming pools. 

S. “Partially shielded light fixture” means a fixture shielded in such a manner that no more 
than 10% of the light emitted directly from the lamp or indirectly from the fixture is projected at 
an angle above the horizontal, as determined by photometric test or certified by the 
manufacturer. Luminaries mounted under canopies or other structures such that the surrounding 
structure effectively shields the light in the same manner are also considered partially shielded for 
the purposes of this Code. 

T. “Security lighting” means lighting designed to illuminate a property or grounds for the 
purpose of visual security. This includes fully shielded lighting designed. 
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U. “Unshielded fixture” means any fixture that allows light to be emitted above the horizontal 
directly from the lamp or indirectly from the fixture or a reflector. 

V. “Watt” means the unit used to measure the electrical power consumption (not the light 
output) of a lamp. 
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 Content:    
      a.  City Hall 

As part of its dark skies compliance program, the City has embarked on the 
following: 
 
As part of the fiscal year 2012/2013 budget, Sedona City Council approved funds to 
begin retrofitting all City Hall lighting fixtures with energy efficient, dark sky 
compliant lighting.    Sedona City Hall has a total of 133 outdoor lighting fixtures.  
From July 1, 2012 through June 30, 2013, 90 fixtures and/or bulbs were retrofitted to 
meet the City of Sedona’s dark sky outdoor lighting ordinance.    
 
As part of the fiscal year 2013/2014 budget, Sedona City Council again approved 
funds to retrofit the remaining outdoor lighting fixtures to bring Sedona City Hall into 
complete compliance with the City of Sedona’s dark sky outdoor lighting ordinance.   
Sedona’s facility maintenance staff will have the remaining outdoor fixtures and 
bulbs replaced by December 2013.   
 
The following table summarizes all outdoor lighting fixtures located at Sedona City 
Hall.  This chart indicates the total cost to retrofit all outdoor lighting fixtures, the 
total overall anticipated energy reduction, the total overall lumens count, and those 
outstanding fixtures that are scheduled for replacement between July 2013 and 
October 2013.  



 
 

Type of 
Fixture # 

Old 
Wattage 

New 
Wattage 

Cost 
(ea) Total 

Lumens 
(ea) 

Total 
Lumens

# still to 
be 

installed
Bollard 26 70 30 $672.25 $17,478.50 1500 39000 3 
Wall pack  
(20 watt) 21 22 20 $161.25 $3,386.25 1323 27783 0 
Wall pack  
(10 watt) 5 22 10 $142.00 $710.00 719 3595 0 
Step lighting 37 9 5 $133.53 $4,940.61 128 4736 22 
Covered 
Parking 
bulbs 24 40 28 $13.50 $324.00 2562 61488 12 
Recessed 
lighting 14 15 9 $38.48 $538.72 620 8680 0 
PD Wall 
packs 1 90 40 $357.06 $357.06 3200 3200 1 
PD other 
lighting 1 90 40 $318.79 $318.79 3200 3200 1 
Other 
Parking 
lighting 4 250 100 $126.40 $505.60 8000 32000 4 
 133      183682 43 
         
Total Cost: $28,559.53      
Energy Use Reduction: 46.5%      

 



 

 

 
               City Manager’s Office 

                   Memo 
 

 
Date: November 14, 2013 

To: Joanne Kendrick 

From: Nicholas R. Gioello  
 Assistant to the City Manager 

Subject: Retrofit of City Hall complex exterior lighting fixtures 

 

 

The retrofit of all City Hall complex exterior lighting fixtures to fully-shielded dark sky 
compliant fixtures is now complete; all exterior light fixtures are fully shielded. City staff is 
currently in the process of replacing the four 250 watt high-pressure sodium parking lot lights 
with 100-watt induction lighting elements. This process will be 100% complete by the end of 
December 2013.  

 







 
SEDONA CITY HALL 

LIGHT CHANGES: 
 
 
 
Below are some before and after pictures for the Wall, Step, and Bollard lights. The Parking Pole 
fixture remains the same, just retrofitting the bulb from a 250-watt high-pressure sodium to a 
100-watt induction. Parking canopy fixtures were also retrofitted from 40 watt fluorescent to 28 
watt fluorescent, also using the same fixture.  
  



OLD WALL: 
 



NEW WALL: 
 



OLD STEP: 
 



NEW STEP: 
 



NEW BOLLARD: 
 



PARKING LOT POLE: 
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Part I - General Information – (10 points) 

Part II – Property Owner Lighting Information – (35 points) 

Part III - Scope of Work – (35 points) 

Part IV - Cost Estimates/Proposals – (10 points) 
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i.  
1. 
 
On Mon, Oct 14, 2013 at 3:13 PM, Reba  <rebafrogcreek@gmail.com>  
wrote: 
 
I moved to Sedona after visiting.  I had my husband pull over one night 
and turn off the lights. 
 
it was stunning! a view of horizon to horizon stars.  it was this moment we 
decided this is the place we want to live. 
 
please, we would love Sedona to stay beautiful for generations to come and 
make our city a "dark sky" certified city. 
 
thank you 
reba stone 
75 juniper trail, Sedona 86336 
!
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  On Aug 7, 2013, at 3:06 PM, AJ Cook wrote: 
 
  Joanne, 
 
It was very nice to meet you and your husband last night.  I am very happy 
that      you have been involved in this project. 
 
Attached is my letter of suppport.  I will also mail it to SedonaDarkSkies. 
 
Best rgards, 
 
A. J. Cook 
651-295-1026 
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On Wed, Jul 31, 2013 at 1:01 PM, Michele Keary 
 <michele85018@yahoo.com>  wrote!"
 
We are in full support for the Dark Sky designation for Sedona.  We 
enjoy seeing the night sky by keeping the light pollution away from our 
community.  Please work hard to embrace this, as this designation is 
totally unique!  We also would be working well with Flagstaff and 
showing good support by keeping our light pollution down.  We want 
our Dark Sky policy! 
 
From residents here, in Sedona for  8 years! 
$%&'()(#*(+,- 
.+/(#*(+,- 
#
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On Mon, Aug 26, 2013 at 2:23 PM, Stephen Leshin 
 <steve.leshin@gmail.com>  wrote: 
 

Mrs. Joanne Kendrick 

Keep Sedona Beautiful 

360 Brewer Road 

Sedona, AZ 86336 

Dear Mrs. Kendrick:  

As a resident of Sedona, I strongly endorse and support the efforts of Keep 
Sedona Beautiful in the pursuit of a Dark-Sky Community designation for 
the City of Sedona from the International Dark-Sky Association.  

Viewing the night sky from a dark location is a magical experience 
revealing unparalleled beauty. One never tires of the seeing the Milky Way 
in all it's majestic glory by just looking up on a dark night here in Sedona. 
Indeed, I retired here in part because of Sedona's dark night sky's in order 
to pursue by amateur astronomy and astrophotography hobby. Living here, 
it's hard to imagine how many millions of people who live in light polluted 
cities can't even see individual bright stars. We are fortunate and grateful 
here in Sedona  to have dark skies to enjoy. Again, my strong endorsement 
for your efforts to protect this valuable and disappearing resource. 

Sincerely, 

Stephen J Leshin M.D. 
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On Sat, Aug 3, 2013 at 7:13 AM,  <sheldoninsedona@aol.com>  wrote: 
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On Thu, Aug 29, 2013 at 3:33 PM, Jan O'Kelley  <janisokelley@gmail.com>  
wrote: 
 
To whom it may concern: 
 
Last night my friend and I sat outside under a canopy of 
unimaginable beauty.  We could see the Milky Way, stars down 
as far as the horizon, and we even saw three shooting stars. 
This ability to actually commune with the Universe is one of the 
great beauties we have available here in Sedona. I support 
keeping Sedona dark and lovely. 
 
Sincerely, 
Jan O'Kelley 
2044 Red Rock Loop Road 
Sedona, AZ 86336 
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On Fri, Aug 2, 2013 at 7:10 AM, Jenny Jahraus 
 <jennyjahraus10@gmail.com>  wrote: 
 
Dear Joanne,  chair of the Dark Skies Committee 
 
I appreciate and endorse the efforts of Keep Sedona Beautiful to have the 
City of Sedona designated as a 
Dark-sky  community. 
 
The beautiful and amazing dark skies of Sedona are truly a wonder to 
behold for me and everyone else I have ever talked to about starry 
skies.   We are blessed to have them here.    A starry night sky in my 
experience,  seems to enhance  everyones appreciation of life,  and 
therefore it is,  so important to preserve. 
 
Sincerely, 
 
Jenny  Jahraus 
Po box 4415 
Sedona,   AZ   86340 
!
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IX.  Community Dark Sky Awareness Events 



IDA Requirement: 
D) Community commitment to dark skies and education as shown by at least one of the 
following: 
 
i) Planning and execution of at least two community dark sky awareness events per 

year.  This may be organized through a local astronomy club, municipality, school, 
etc. AND/OR; 

 
 
Sedona: 
Content: 
As part of its own commitment to dark skies, KSB has been working with other community 
organizations to organize and implement a series of related events. As the following list outlines, 
we have participated in one event and have three more in the immediate pipeline.  
 
a. Sedona National Night Out, August 6, 2013 

i. Letter from the City of Sedona Police Chief 
b. Star Party, Red Rock State Park, November 9, 2013 

i.  Kudos Newspaper Article – Kudos is the most important and most widely distributed 
(every postal address) weekly cultural-events publication in the greater Sedona/Verde 
Valley region. 

     ii.  Activities Schedule Red Rock State Park 
c. Keep Sedona Beautiful Speaker Series, November 13, 2013 

      i.  Kudos Newspaper Article 
d. Star Party, Sedona Posse Grounds, November 22, 2013 

i. Kudos Newspaper Article (submitted) 
ii.   Electronic version published November 15 by Sedona.biz.  It can be found at 
http://www.sedona.biz/news-from-sedona/a-night-under-the-stars/ 



 
 
a.  
Sedona National Night Out 
August 6, 2013 
 
Sedona’s National Night Out was a celebration hosted by the Sedona Police Department at the 
Posse Grounds Park in Sedona. There was participation from public service agencies and private 
organizations.  Keep Sedona Beautiful Dark-Sky Committee participated in this event by having 
an exhibit table.  We talked with residents about the Dark-Sky Community designation, light 
pollution, and preserving the night sky.  National Night Out is designed to increase community 
involvement and strengthen partnerships between the community and local public safety 
agencies. 
Refreshments were served. 

i.  Letter from the City of Sedona Police Chief 





b.  
Star Party at Red Rock State Park 
November 9, 2013 
 
Keep Sedona Beautiful and Astronomers of Verde Valley (AVV) offer a Star Party for the public 
on November 9, 2013, at the Red Rock State Park.  This Star Party is a great opportunity for 
families to spend an evening sky together exploring the night sky and to learn about preserving 
our dark sky.  J.D. Maddy, president of AVV, will give an astronomy presentation.  Following 
the presentation, there will be viewing of the wonders of the heaven through telescopes. 
 
There will be craft projects available for the children as well as refreshments.  
 



b. i.   
 
Article in Kudos Newspaper: 

11/4/2013 3:29:00 PM 
Goodnight Summer Sky 
Final Star Party of the season at Red Rock State Park 

 
 

 



b. ii. 
News release from Red Rock State Park, November 2013 
 

� ACTIVITES SCHEDULE 
� RED ROCK STATE PARK  
�               November 2013 

�  
� Contact:  Halley Bagley/ Park Ranger  

� hbagley@azstateparks.gov 
� Reservations / Inquiries:   

� 928-282-6907 
 

 
� November at Red Rock State Park features a Navajo speaker, a monthly-guided 

geology walk, daily-guided tours, birding, and star parties. 
�  
� Red Rock State Park is located at 4050 Lower Red Rock Loop Road. Our lecture series this 

month will feature Evangeline Parsons-Yazzie Ed.D. speaking about the forced migration of 
the Navajo people. Parsons-Yazzie is a local author and teacher. We will also be hosting a 
Star Party and presentation with the Astronomers of the Verde Valley and also offer twice-
weekly bird hikes, and daily nature walks with knowledgeable naturalist. 

� Lecture Series, The Long Walk of the Navajo People  
� by Evangeline Parsons-Yazzie Ed.D.:  
� Evangeline Pasons-Yazzie will present the November Lecture 

Series Program on Sunday, November 24th , 2013. Evangeline is a 
professor at the University of Northern Arizona and is also an 
author published by Salina Bookshelf, Inc. Her work includes 
Navajo language books for both adults and children. She will be 
releasing a new book in January.  

�  
� Evangeline will be speaking about the migration of the Navajo people from 1864-1868. The 

Long Walk, also known as Hweeldi by the Navajo people, refers to the event where the 
Navajo people were forced to walk over 450 miles to Fort Sumner, New Mexico. The Navajo 
version of this unfortunate event has mostly remained an oral history for the Navajo people; 
Evangeline will discuss her ancestors experience during those times. 

�  
� Evangeline Parsons-Yazzie’s father taught her 

about their Navajo ancestry including culture, 
language and history. A vital lesson her father 
shared with her about learning the Navajo 
language was to  “speak from the heart.” which 
became inspiration for her first novel, a historical 
romance in the time of war.  

� Prior to Evangeline’s historical romance, she 
wrote several Navajo language books including 



Dine Bizaad Binahoo’aah-Rediscovering the Navajo Language and Dzani Yazhi Naazbaa- 
Little Woman Warrior Who Came Home.  

�  
� This program is a part of Arizona Humanities Council’s Journey 

Stories Program. The program honors the heritage of the earliest of 
settlers in Northern Arizona. Please visit 
www.arizonahumanitiescouncil.org for more information. This 
program was made possible by the Arizona Humanities Council. 

�  
� The program will be held in the Park's theatre at 2:00 PM.  Space i

limited, so call ahead to reserve your spot. The program is included with admission to the 
park; $10.00 for up to 4 adults per vehicle. For additional information and reservations, 
please call (928) 282-6907.   

s 

�  
Star Party, November 9th 7:15PM:   
Red Rock State Park will be hosting our final Star Party of 2013 on November 9th at 7:15 
pm. In collaboration with Astronomers of the Verde Valley and Keep Sedona Beautiful, 
our theme for the final star party will be “ Goodnight Summer Sky “.  Star Parties are a 
great way for families to enjoy the evening sky together, there will even be a chance for 
children to shake hands with a surprise guest- --perhaps one from another world? 

The evening beings at 7:15pm with a presentation that will last 
approximately 45 minutes given by JD Maddy, president of the 
Astronomers of the Verde Valley.  Topics of discussion include current 
astronomical events such as the comet ISON, Nova Delphini, Meteor 
Showers, as well as the winter constellations.  
Following the presentation there will be telescope viewing available from 

8:00pm to 10:00pm. Neptune and Uranus will be visible; as well as the clusters of Perseus, 
Auriga, Cassiopeia, Pleiades, and a seven day old moon. Several planetary nebulas, or 
exploded stars, may also be seen.  
There will also be a craft project available for children during the presentation as well as 
snacks, and warm drinks. Please bring bottled water and a folding chair for your own 
comfort and dress appropriately for cool weather.  If you would like to bring a flashlight, 
please cover the end with red cellophane to minimize light interference on the viewing 
scopes. 
This program will require a $5.00 reservation fee per person prior to the event; children 14 
and under are free. The $10.00 entrance fee will also be applied upon arrival. Parking is 
limited for this event, so please call early to make a reservation 928-282-6907.  
 



Wednesday and Saturday Bird Walks, 8:00 AM:  Bird walks 
begin at 8:00 AM on Wednesday and Saturday mornings.  Bird 
enthusiasts join a naturalist for a guided walk appropriate for 
beginner and advanced birders.  Bring your own binoculars; only a 
limited number are available for loan from the park.  The 
Hummingbird Patio is an excellent spot to start your tour.  Another 
good viewing point is the visitor center roof.  Most year-round 
birds are found in the riparian area next to Oak Creek or along the 
field behind the visitor center.  The Audubon Society has designated Red Rock State Park as an 
Important Birding Area (IBA) because of the many species that live or visit here.Geology Walk 
November 10th, 2:00 PM 
� Red Rock State Park is located at the base of the Mogollon Rim, the southern edge of the 

Colorado Plateau. The escarpment is over 200 miles long and ranges in elevation from 2,000 
to 3,000 feet. Over millions or years of erosion the rim has receded over four miles leaving 
behind the picturesque features of Sedona. 

� Our monthly-guided geology walk will be held on November 10th at 2:00PM. Join our 
knowledgeable volunteers as they venture out on our trails and discuss how Sedona 
transformed into what we see today. This is an interpretive experience for both the beginner 
and experienced hiker, lasting between 2-2 ! hours and an elevation gain of 250 feet. Please 
bring water and wear suitable footwear.  

�  
� Daily Guided Nature Walks and Activities, 10:00 AM and 2:00 PM:   
� At 10:00 AM everyday, a volunteer naturalist leads a guided nature walk informing visitors 

about the different life zones of Red Rock State Park. The subjects discussed on this walk 
include geology, wildlife, history, archeology, and plant life. The naturalists welcome 
questions during the walk, enhancing the learning experience. 

� During the afternoon, the park hosts a 45-minute ranger/naturalist-led walk, various 
presentations depending on the season and nature videos. 

�  
� Picnic Areas and Shelters:   
� Several covered ramadas and picnic tables are available to reserve throughout the park. The 

ramadas feature charcoal barbecue grills, picnic tables, electrical outlets, water and nearby 
restrooms. To inquire about reserving a ramada for groups, please call 928-282-6907. These 
areas are also available for daily visitors. 

� Red Rock State Park is a “pack in-pack out” facility and does not provide trash receptacles. 
Please remember to “pack out” your trash with you to help us protect the environment and 
wildlife. 

�  
� Hike on Your Own!   
� The family-oriented trail system is well marked for safety and 

enjoyment if you prefer to explore on your own. Five miles of 
trails have interconnecting loops leading to red rock vistas or 
along the lush greenery of Oak Creek. The three major loops are 
connected along the riparian corridor by the Kisva Trail, which 
also leads to the short loop of the Yavapai Ridge Trail. The 
Javelina Trail takes you into the pinion/juniper woodlands and back to the other loops.  



Detailed information is available at the Visitor Center.  Bikes and horses are allowed on 
designated routes, which are limited. 

�  
� Junior Rangers:  A Junior Ranger program is available for children between the ages of six 

and twelve.  Junior Rangers pledge their part in helping preserve the beauty of the park for 
everyone!  Junior Ranger booklets, available at the Visitor Center, have activities to complete 
and, once approved by a Ranger, the newest Junior Ranger at Red Rock State Park is sworn 
in after taking the pledge and receiving a Junior Ranger button. 

�  
� Visitor Center and Theatre:  The Park Visitor Center features many displays about the 

area's geology, archaeology, flora and fauna, including an interactive relief map of Sedona 
and computer programs about various park features, such as the House of Apache Fires.  The 
popular video, "The Natural Wonders of Sedona", narrated by local voice-over artist John 
Conway, is shown several times daily in the Park Theatre.  The video features aerial 
explorations of ancient Indian ruins and dramatic landscapes, colorful desert wildflowers, 
and local wildlife. 

�  
� Join us here at Red Rock this November or any time of year for your next adventure! 

Whether you’re attending a planned event or hiking on your own, you’ll enjoy our trails and 
facilities, making for a great day with the family or a bit of solitude for yourself. 

� ____________________________________________________ 
� Red Rock State Park, 4050 Lower Red Rock Loop Road, Sedona.  Park hours are 8:00 AM 

to 5:00 PM; Visitor Center, 9:00 AM to 4:30 PM.  Entrance fee is $10.00 per vehicle, up to 
four adults.  The Arizona State Park Annual Pass is available for $75.00 (some restrictions 
apply).  www.azstateparks.com, www.benefactorsrrsp.org, 
www.azstateparks.com/parks/RERO  
 

 



c. 
Keep Sedona Beautiful (KSB) Speaker Series 
November 13, 2013 

 
KSB has a popular Speaker Series program of monthly presentations by invited speakers.  On 
November 13, Dennis Young, an internationally known astronomer and photographer, and 
Sedona resident for the past 28 years, will speak about Astro-Scenic Photography of Sedona and 
Arizona Landscape.  He will present his photographs of Comets, Fireballs, Northern Lights, and 
more that have graced the dark sky of Sedona in years past. 
 
 



 



KUDOS, NOVEMBER 6-12, 2013 
home : see & do : see & do  Share November 12, 2013

 

11/4/2013 3:03:00 PM 
Keep Sedona Beautiful presents program on Astro-Scenic Photography 
 

 

The KSB presentation will feature photographs of comets, fireballs, northern 
lights and more. As is true for all cities, population growth and technological 
progress, especially in lighting, have taken a toll on the natural dark skies of 

Sedona. 

 



 
"Astro-Scenic Photography" 
will be the topic at Keep 
Sedona Beautiful, Inc.'s 
Preserving the Wonder 
Speaker Series on 
Wednesday, Nov. 13.  
 
The evening will begin at 
5:30 p.m. with 
complimentary offerings of 
appetizers donated by El 
Rincon Restaurante 
Mexicano and refreshments 
provided by KSB. The 
presentation will begin at 
5:45 p.m.  
 
Come join Keep Sedona 
Beautiful ("KSB") and feast your eyes on Dennis Young's brilliant photographs of the starry night skies of Sedona and 
other choice places framing the beautiful desert skies of Arizona.  
 
The presentation will feature photographs of comets, fireballs, northern lights and more. As is true for all cities, 
population growth and technological progress, especially in lighting, have taken a toll on the natural dark skies of 
Sedona. KSB is partnering with Dennis and others in pursuing a Dark-Sky Community designation from the 
International Dark-Sky Association (IDA) for the City of Sedona. 
 
Internationally known astronomer and photographer Dennis Young has been a Sedona resident for 28 years. President 
of Sirius Lookers, a Sedona-based astronomy club, he leads astronomy programs at local schools, colleges, resorts, 
state and national parks.  
 
"I started in Detroit but the sky didn't beckon like it does in Sedona," he says. "You can see galaxies with the naked 
eye here", he says. "It's always changing. A galaxy you've seen before now has a supernova. You can look at a 
different object each night for the rest of your life and never see the same one." 
 
Keep Sedona Beautiful welcomes the community and visitors alike to its monthly Preserving the Wonder Speaker 
Series, which takes place at its historic Pushmataha Center on 360 Brewer Road in Sedona.  
 
Please note that the Speaker Series is now held the second Wednesday each month from September to June, beginning 
at 5:30 pm with refreshments.  
 
The series presents an interesting diversity of programs relevant to the unique environment of our region. Keep 
Sedona Beautiful, Inc. is a nonprofit organization that, by acting through the stewardship of its members and 
volunteers, is committed to protecting and sustaining the unique scenic beauty and natural environment of the Greater 
Sedona Area.  
 

 
 



For more information about Keep Sedona Beautiful, please call 928-282-4938, or visit 
ttp://www.keepsedonabeautiful.org/. h  

 



 
d. 
Star Party at Sedona Posse Grounds 
November 22, 2013 
 
Keep Sedona Beautiful and Astronomers of Verde Valley (AVV) offer another Star Party on 
November 22, 2013, at the Posse Grounds in Sedona.  The Comet ISON is the big event for this 
star party, as well as the public learning about preserving the night sky.  J.D. Maddy, president of 
AVV, will give an astronomy presentation, which is to include photos of Comet ISON.  After the 
presentation, telescopes will be available for an evening of viewing.  Refreshments will be 
served. 
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A Night Under the Stars 
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Sedona AZ (November 15, 2013) – Come experience the wonders of 
Sedona’s night sky. Keep Sedona Beautiful (KSB) and The Astronomers of Verde Valley (AVV) 
will host a “Night Under the Stars” on Nov 22, 7-10 pm at the Recreation Center, Posse Grounds 
Park, Sedona. 

The public is invited to enjoy the display of stars through telescopes provided by AVV. The 
evening will start off with a brief discussion of the importance of protecting dark skies by 
preventing light pollution. To this end, Sedona and the surrounding areas have lighting 
ordinances that will help keep their skies dark for everyone in the future. 



 

 

In a slide presentation of photos taken mostly by local astro-photographers, J.D. Maddy, 
president of the AVV, will talk about some basics of astronomy, exciting past and current events 
in our area’s night sky, and what you will be seeing through the various powerful telescopes set 
up for viewing. Comet ISON, its brightest appearance eagerly anticipated in late November and 
early December, will be a hot topic. The telescopes will show off star clusters, globular clusters, 
nebulae, planets, colorful double stars; even Neptune and Uranus will be visible and a few 
galaxies can be seen in Sedona’s dark sky. Throughout the year, AVV hosts people from all over 
the USA and the World to show them the starry sky of Sedona and the surrounding areas. KSB is 
pursuing a Dark-Sky Community designation for Sedona by the International Dark-Sky 
Association. 

A Night Under the Stars – Nov. 22, 7 – 10 pm, Recreation Center Posse Grounds Park, 525 
Posse Ground Rd, Sedona. The event is free. Wear warm clothes. Hot drinks and snacks will be 
available. Flashlights must be covered by red cellophane. For further information on the event 
email ksbsedonadarkskies@icloud.com and for information on KSB please call 928.282.4938, or 
visit http://www.keepsedonabeautiful.org/ . 
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XII.   Success in Light Pollution Control 
 



IDA Requirement: 
E) Success in light pollution control.  At least one of the following conditions must be 
demonstrated: 

 
i) Examples of a minimum of ten projects built under the lighting code, 

demonstrating effective application of the local lighting code, AND/OR; 
 
ii) Alternative demonstration of success in light pollution control 
 
 
Sedona: 
Content: 
a.  As required in section E i) above, the City has achieved real success in implementing 
dark skies standards.  The response to the City lighting code from Builders has been 
positive. While new building construction has been quite modest over the past several 
years, the City has succeeded in implementing the code and associated dark skies 
requirements in twenty-eight projects. The following chart outlines these projects. 
 



 a. 
 





Below are pictures of the Natural Grocers development.  This building was built less than two 
years ago under the Sedona Outdoor Lighting Ordinance. 
 
 









 





Below are pictures of the lights at the KFC/Taco Bell.  These buildings were built about four 
years ago under the Sedona Outdoor Lighting Ordinance. Please note that only bollards are used 
in the parking areas, there are no pole lights. Only recessed cans under eaves are used on the 
building, and no wall packs or sconces are used. 
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XVI.   Wording for Designation 
 



To Be Included In IDA DSC Submission 
 
E) Proposed alternative wording for an IDA DSC (e.g. Dark Sky Village, Starry Sky 
City, etc.), if desired. 
 
 
a.  Keep Sedona Beautiful Dark-Sky Committee proposes wording of “Sedona 
International Dark-Sky Community”. 
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City of Sedona 
Outdoor Lighting  

Small Grant Program 
2012-2013 Application 

 
 

Please review the Outdoor Lighting Small Grant Program requirements prior to 
completing this application.  The property owner is required to speak with a staff 
member assigned to this program prior to submitting this application.  Please answer all 
questions and enter a “NA” for those questions not applicable.  Applications will be 
reviewed according to the criteria established in the Small Grant Program Requirements 
and points will be awarded by the review committee based on satisfaction of established 
criteria and the application’s content and clarity.  (Staff Note:  The point system/criteria 
still needs to be developed by the review committee prior to implementation of this 
program)  Attach additional sheets as necessary when responding to the questions. 
 
The deadline to submit applications for this grant cycle is Monday, October 15, 2012. 
Any application received after this deadline may be considered in a future funding cycle.   
 
To be eligible for the Outdoor Lighting Small Grant Program, lights must be out of 
compliance and the applicant must provide proof that the lights were legally installed 
prior to the implementation of the City of Sedona’s current outdoor lighting ordinance.   
 
The maximum grant amount is $10,000 per property.  The property owner must 
provide at least 50% of the project cost.  Exceptions require City Council 
consideration and approval. 
 
Submit completed application and required documentation to: 
City of Sedona Community Development Department  
Attn:  Outdoor Lighting Small Grant Program 
102 Roadrunner Drive 
Sedona, AZ  86336 
 
For questions or more information contact the Community Development Department at 
928-282-1154 or ajuhlin@sedonaaz.gov.  
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Part I: General Information  
 
a) Property Owner Information 

Property Address:          

   

Property Owner:          

  

Mailing Address:          

  

Phone:     Email:       

b) Business Information 

Business Name:         

  

Business Owner:          

  

Mailing Address:          

  

Phone:        Email:     

  

 
c) Has the property received Outdoor Lighting Small Grant Program funding or 

other funding through a City-sponsored program within the twelve (12) months?  
Yes________ No________   
If yes, what project received funding?      

  
 
Part II:  Property Lighting Information  
 
a) Briefly describe the current outdoor lighting 

on your business, including the date of installation. Please provide documentation 
that substantiates the date of installation of all light fixtures to be replaced.  
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b) Is your business on Highway 89A or Highway 179? 
Yes    No       

 
Part III: Scope of Work  
 
Project Description!
 

 
a) Describe the work proposed. Be specific.  Indicate the number of light fixtures 

proposed for replacement and the new types of lights and fixtures proposed.  
Please attach a cut sheet for each proposed light fixture. 

 
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

______________________________________________________ 

 
 
b) Will the new lighting be visible from the street? 
 Yes    No    
! ! ! ! ! ! !  
PART IV:  Cost Estimates/Proposals 
!
a) Cost Estimates/Proposals 
 

Provide two original itemized cost estimates/proposals for each light proposed.  If 
a sole source is proposed, only one original cost estimate/proposal is required for 
that work item.  A sole source is applicable when: 
 

� Only one lighting provider is qualified to provide the lights, or if the 
procurement is of such a specialized nature that only a single source, by 
virtue of experience, expertise, or proximity could most satisfactorily 
provide the product or service. 

 

! "#!



Each cost estimate/proposal shall be itemized, comparable and for the same type 
of product and/or scope of work.  Cost estimates/proposals shall be submitted in 
the form prescribed by the City.  Only original cost estimates/proposals (no 
copies/faxes) will be accepted.  All cost estimates/proposals shall be on the 
letterhead of the lighting company providing the cost estimate.   All cost 
estimates/proposals shall itemize the scope of installation and must be specific.  
Cost estimates/proposals shall include light types, fixture types and light cut 
sheets. 
 
Building permit fees and electrical permit fees, if applicable, are the sole 
responsibility of the property owner and cannot be included in the project cost 
submitted to the City of Sedona for matching grant funding.   
 
Cost estimates/proposals submitted as part of this application must be dated 
within the sixty (60) days prior to the submittal deadline.  While this is not 
intended to serve as a price guarantee for the project, it demonstrates current 
market values of the lighting proposed.  Any price increases above the requested 
amount are the sole responsibility of the property owner. 

 
b) Lighting Provider 

The property owner is encouraged to select a lighting provider who is best 
qualified to perform the scope of work.  The choice of lighting provider is at the 
sole discretion of the property owner, selection of the lowest price is not required. 
However, in order to be eligible for matching grant funding, a licensed lighting 
provider must perform all of the approved scope of work. Should a non-licensed 
lighting provider perform any of the approved scope of work, the project will be 
disqualified from receiving matching grant funding. 
 

c) Summary Table 
Based on submitted cost estimates/proposals, complete the table below. 
 

Item Cost Estimate/Proposals 
 Cost Estimate/ 

Proposal #1 
Cost Estimate/ 

Proposal #2 
 Lights, fixtures, and other materials  $ $ 

 Labor $ $ 

 Sales Tax $ $ 

 Total amount of Eligible Items $ $ 

 Requested City Grant $ $ 

 Property Owner Contribution $ $ 

! ""!



 
Which lighting company/contractor do you anticipate using for this project?  
   
Are you providing a contribution greater than 50% of the project cost?   
 
Yes _______ No _______ 
 
If yes, what is the percentage you are contributing?        
  
If no, what percentage are you proposing?        
  
  
 
PART V:  Required Supporting Documentation   
  
The property owner is required to submit the following documents as part of the 
application packet: 
 
a) Two photographs clearly depicting each light/fixture proposed for replacement.  
 
b) A site plan that shows the location of property lines and streets, easements, etc.  

The site plan shall include an outline or “footprint” of all structures on the site as 
well as driveways, parking areas and landscape areas.  The location of the 
proposed lights/fixtures shall be clearly indicated on the site plan.   

 
PART VI: Certification by Property Owner 
 
I declare that I have reviewed the Outdoor Lighting Small Grant Program Requirements, 
I understand its contents, and I am submitting this application in accordance with that 
program.  All information submitted is true to the best of my knowledge and belief.  I 
acknowledge that any error may affect the review and approval of this application.  I 
understand that, if I wish to change any aspect of the project after it has been approved 
(such as choice of lighting providers, number of lights, scope of work), I must first obtain 
the written consent of the City and may be subject to a new review process.  I understand 
that I am obligated to comply with all requirements described in the Outdoor Lighting 
Small Grant Program Requirements. 
 
          
            
  
Property Owner Name (print) 
 
 
            
  

! "#!



Property Owner Signature      Date 
 
 
 
 
            
    
Business Owner Name (print)  
 
            
  
Business Owner Signature      Date 
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INTERNATIONAL DARK SKY ASSOCIATION APPLICATION 
KEEP SEDONA BEAUTIFUL, INC. 

NOVEMBER 18, 2013 
 
 

APPENDIX 8 
 



Appendix 8 
XII.  Success in Light Pollution Control 
         b.   Retrofit Program for Businesses 
          i.   Survey Conducted by Keep Sedona Beautiful Volunteers in     2012/2013 
                1.  Sample Lighting Survey Form 

    2.  Sample Photos of Non-Compliant Lighting 
                3.  Areas Surveyed 
                 
 



b.  i.   Survey Conducted by Keep Sedona Beautiful Volunteers in 2012/2013 and Results 
 
 
Survey by Keep Sedona Beautiful Volunteers of Business Lighting in Sedona: Uptown 
and Along State Route 179 
 
Survey Period: 2012 / 2013 
 
Purpose: Identify businesses with lighting not compliant with the City of Sedona’s 
Outdoor Lighting Ordinance. The survey results are forwarded to the City, which is to 
advise the businesses of the fact that their lighting is not compliant and if grandfathered, 
that they can apply to the City for cost-sharing in retrofitting the lighting to compliant 
fixtures.  
  
All businesses, except for those inside the Tlaquepaque shopping area, were surveyed for 
use of lighting not compliant with the City Outdoor Lighting Ordinance. For each 
business found to have non-compliant lighting, a form was completed describing the 
problem(s) and photos were taken of the offending fixture.  The surveys were conducted 
by a team of two volunteers for each assigned area.  
 
Results:  
 
More than fifty businesses with non-compliant lighting were identified.  
 
The City will contact the businesses and distribute grant applications to them.  



 1.  Areas Surveyed – Sedona City Light Survey 
 



 
 Sedona City Light Survey 

Updated: Oct30, 2013 
 
 
Area Description Surveyor(s) Status 

1 East side of 89A, north of Amara, plus any 
businesses/lights in the Canyon Breeze 
Center that we did not document during 
our training session (continuing and 
finishing east side of 89A) 

Birgit 
Loewenstein 
& Jim Molans 

Complete 

2 West side of 89A north of the Jordan Road 
intersection 

Birgit 
Loewenstein 
& Jim Molans 

Complete 

3 Jordan Road north of Mesquite and east 
side Jordan south of Apple 

Debra & Jeff 
Fleeger 

Claimed 

4 Jordan Road south of Mesquite, west side 
of Jordan between Mesquite and Apple, 
and west side of 89A between Jordan Road 
and Forest Road 

Debra & Jeff 
Fleeger 

Complete 

5 Hyatt, Chamber of Commerce, the building 
between the Hyatt and the Chamber of 
Commerce, and Forest Road 

Peterson Complete 

6 Creekside Resorts (no maps)   
6a L’Auberge O’Halleran Complete 
6b Amara O’Halleran Complete 
6c Arroyo Roble O’Halleran Complete 
7 Highway 179 between the Y and Schnebly 

Hill Road, excluding Tlaquepaque 
Graham Complete 

8 Tlaquepaque and parking lot  Un-claimed 
9 Los Abrigados and other commercial 

properties not on Highway 179 
O’Halleran Complete 

10 Highway 179 from Schnebly Hill Road to 
Hillside 

Graham Complete 

11 Highway 179 south of Hillside to Canyon 
Drive 

Graham Complete 

12 Highway 179 at Arrow/Morgan 
Roundabout and Church of the Red Rocks 

Peterson Complete 

13 Poco Diablo Resort (no map) Peterson Complete 
14 Other Highway 179 Churches – Methodist, 

Episcopal, Jewish, Lutheran (no map) 
Peterson Complete 

 



2.  Sample Lighting Survey Form – Three (3) 



   



  



 
 



3.  Sample Photos of Non-Compliant lighting – Two (2)
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State Route 89A Continuous Roadway Lighting Project and the Dark-Sky 
Community Designation 
 
Introduction 
History plays an important role when discussing the Arizona Department of Transportations 
(ADOT) State Highway 89A lighting project and how the citizens of Sedona care about their 
environment. 
 
The citizens of Sedona founded Keep Sedona Beautiful (KSB) in 1972 due to increasing 
growth and lack of long-term planning on the part of Yavapai and Coconino counties. In the 
beginning KSB concentrated on community improvement through its now 41-year volunteer 
litter-lifters program and gaining control of the uncontrolled proliferation of signage in the 
region. Over time Sedona citizens saw the need to be proactive on issues such as preservation 
of the National Forest that surrounds Sedona, water quality and dark-skies. 
 
Over the years the City of Sedona, residents and KSB have had successes in preserving the 
environment we cherish. These include 1) the preservation of our national forests through an 
amendment to the forest service plan to restrict land trades; 2) designation of Oak Creek as a 
Unique Arizona Waterway; 3) design and implementation of the current City of Sedona 
outdoor lighting ordinance; 4) a grassroots effort to challenge the Arizona Department of 
Transportation on the redesign of State Highway 179 resulting in a design that included dark-
sky compliant lighting and a roadway designated as an All American Road and Scenic Byway; 
and 5) numerous environmental issues including watershed protection and community 
planning. 
 
Stewardship of Sedona’s lands, air, dark-skies and natural resources is a priority of the region’s 
residents. This is our history and will continue to play a defining role into the future.  
 
When ADOT proposed continuous roadway lighting (CRL) along Arizona State Highway 89A 
in West Sedona the city, residents and community groups had just concluded a  multi-year 
effort to change ADOT’s proposed redesign to Arizona State Highway 179. Prior to that the 
community completed a route transfer with ADOT of Arizona State Highway 89A in the 
uptown area which was also a highly debated issue. 
 
ADOT is a state agency with a history of doing standardized projects in order to keep their 
construction costs lower. Through the efforts of Sedona community residents ADOT 
acknowledged that it had to change the way they did public outreach in our community during 
the Highway 179 project. The result is a roadway that fit our community needs, was dark-sky 
compliant and made a significant change in how the ADOT public outreach process is done 
throughout Arizona.  
 
Arizona State Highway 89A in West Sedona 
 
State Route 89A is the main thoroughfare through West Sedona. Between 2000 and 2006 four 
fatal pedestrian/car accidents occurred at night on this road. The AZ Department of 



Transportation (ADOT), the government entity responsible and liable for safety on the road, 
conducted a Pedestrian Crossing Study on 89A. In 2007 ADOT recommended continuous 
roadway lighting on 2 miles of 89A even though three of the accidents had occurred under 
similar circumstances at one particular intersection – Andante/89A -- and the fourth one at a 
location outside the proposed CRL area.   
 
Thus began a 6-year community discussion over the CRL Project. When ADOT proposed CRL 
along the highway there was immediate community concern about impacts to the region’s dark 
skies. 
 
Many individuals in the community and several civic organizations – KSB among them –- had 
for many years worked diligently with the City towards obtaining a Dark-Sky Community 
designation for Sedona from the IDA. They opposed CRL because of fear it would degrade the 
beautifully dark Sedona night sky and jeopardize award of the coveted designation. They and 
others also were concerned that CRL would do little to increase the road’s night-time safety 
and nothing to increase its daytime safety (many more accidents occur on that stretch of road 
during daytime than at night).  
 
They thus favored installing a traffic signal and road lights at the Andante/89A intersection, 
and not CRL. Frustrated by ADOT’s continued insistence of CRL, Dark-Sky advocates and the 
City Council of 2011 even went so far as to advocate acceptance of ADOT’s final proposal that 
the City take ownership of the relevant stretch of SR89A, so that the City would have authority 
-- but also financial responsibility and liability -- over the road. City Council voted 4:3 in favor 
of 89A transfer in April 11, 2011.  
 
Opponents of the transfer organized then to reverse that decision and let the people decide with 
a referendum. A discussion that had been about protecting our night skies now became a 
discussion on liability, financial consequences, increased taxes and how the route transfer 
would impact other city projects.  
 
This all took place as the nation’s economy had just gone through a protracted economic 
recession. Our nation and community were slowly coming back from this recession during the 
community debate on the route transfer. The Special Election was held Nov 8, 2011. With a 
voter turnout of 68%, the result was 70% against 89A takeover, 30% for. With that, ADOT 
retained ownership of 89A and installed CRL. The lights were turned on in October 2012.  
 
 
The Silver Lining 
The silver lining? Due to the citizens’ voicing their concerns against the CRL, the lights are 
Dark-Sky compliant, IDA-approved fixtures (IDA’s second-best choice) with full cut-off, flat 
lens, 200 W HP sodium bulbs, no skyward spillage, no lateral glare. The lights originally 
proposed by ADOT would have been its standard highway lighting with cobra head fixture, 
250 W HP sodium bulbs, generating 860,000 lumens direct spillage for the 2-mile CRL!  
 
 
 



Actual Effect of the CRL on Sedona’s Night-Sky Brightness 
The unknown of the CRL project lay in what effect, in hard numbers, the CRL would have on 
Sedona’s night sky. With the CRL in operation, these hard numbers are now available thanks to 
the careful study by Eric R. Craine et al., originally suggested by IDA-Board member Chris 
Monard: The Sedona 89-A Roadway Lighting Project: Dark Skies and Astronomy in 
Northern Arizona. Proc. 32nd Ann Mtg. Soc. Astron. Sci. (ed, Warner, Buchheim, Foote, and 
Mais). The authors measured night-sky brightness with mobile ground-based (car-mounted) 
and airborne (plane-mounted) photometric instrumentation along the length of the CRL directly 
along 89-A and at increasing distance perpendicularly to (north and south of) 89-A, before and 
after the CRL installation. The results of these highly sophisticated measurements show that 
although road illumination increased 33–fold, there is no statistically significant effect of the 
CRL on night-sky light level even just one block away from 89-A.  
 
Moving on Beyond the CRL to the Dark-Sky Community Designation 
 The decision on whether Sedona deserves the Dark-Sky Community designation lies with the 
IDA and only the IDA. KSB hopes the IDA Review Committee will weigh the extraordinary 
effort by the community to prevent the CRL over a length of road neither owned nor controlled 
by the City (in the end coming away with dark-sky compliant lighting fixtures instead of light-
polluting standard fixtures), and also recognize that in tying CRL to the road transfer the focus 
was shifted away from just CRL to financial and liability consequences, plans to redesign the 
whole road for general, not just night-time safety, and possible years of road construction with 
negative impact on businesses along the road during that period. The Special Election was a 
vote on road ownership transfer, not on CRL.  
 
Sedona residents and businesses have a long history of stewardship and working towards 
solutions that are environmentally sound. KSB is of the firm conviction that a Dark-Sky 
Community designation by the IDA for Sedona will result in renewed efforts to control light 
pollution and because the designation is highly coveted, will provide a powerful incentive if not 
tool to prevent future excessive lighting projects.  
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Abstract 

In the latter half of 2012 the Arizona Department of Transportation completed installation of a 
roadway lighting upgrade on Highway 89-A in West Sedona, Arizona.  This project was controversial 
in part because of the desire of many local residents to preserve the dark sky environment of the 
community.  The project was delayed due to contentious arguments between environmental and 
development advocates.  This project thus presented an interesting opportunity to test the issues of 
lighting project impacts on sky brightness by making quantitative photometric measurements of the 
community before and after the lighting installation. The authors incorporated this opportunity into the 
existing Light at Night Mapping Program as a third distinct Arizona community:  LAN MAP 3.  In this 
paper we report some of the preliminary findings of this study. 

 
 

 

1. Introduction 

State Highway 89-A runs east-west through parts 
of Sedona, Arizona.  After a series of pedestrian 
fatalities  the Arizona Department of Transportation 
(ADOT) conducted safety studies at the request of 
the City of Sedona. ADOT concluded that the 
insufficient lighting of the roadway was one of the 
primary causes of the accidents. 

Joining with the Federal Highway 
Administration (FHWA), ADOT proposed a project 
to install new lighting fixtures to combat the 
accidents on this stretch of highway.  The project was 
proposed in 2006; almost immediately there was 
concern from portions of the community. 

Numerous residents and groups in Sedona 
questioned the necessity of new installations and 
contended that ADOT’s lighting plan did not 
sufficiently address issues of impacts on sky 
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brightness.  Of particular concern was ADOT’s 
proposed use of continuous roadway lighting (CRL).  
The area in which the new lighting system would be 
installed is on a scenic route and could potentially 
adversely affect the possibility of being categorized a 
dark sky community.  

The issue of installing lighting fixtures quickly 
became a community wide political debate.  City 
council candidates often included lighting, or non-
lighting, as a part of their campaign or term issues.  
In 2011 Proposition 410 was put to a vote, 
determining whether an earlier vote by the City 
Council to take over control and responsibility for the 
stretch of highway should be upheld.  While this 
proposal would have allowed Sedona to control any 
new lighting installations, it would also require the 
city to take on the financial obligations for the 
maintenance of the roadway.  Proposition 410 was 
defeated, and control of the highway and lighting 
plans remained with ADOT. 

 Ultimately 108 new lighting fixtures were 
installed on a two mile stretch of the highway.  They 
were activated in October of 2012, after a costly 
delay of over six years.   

In reviewing the history of this project one is 
struck by two observations: 1) most of the resistance 
to the project emerged from, or was spurred by, 
groups advocating for protection of dark skies, and 2) 
the public arguments advanced both for and against 
the project were singularly devoid of any quantitative 
data, relying wholly on anecdotal and emotional 
appeal. 

It was brought to the attention of the authors of 
this paper that this project offered a unique and 
timely opportunity to objectively test the claims of 
the protagonists, and to quantitatively determine the 
real effects that would accrue to sky brightness. 

This was of particular interest since the 
surrounding area of northern Arizona hosts numerous 
extant and planned astronomical observatories. There 
was a fear that these observatories might be in 
jeopardy as a result of light pollution from the 
proposed project.  

In this paper we summarize the protocols that 
were employed to measure effects of the actual 
lighting project; we discuss the data reduction, and 
describe the outcomes.  We conclude with a summary 
of lessons that can be learned from this type of 
development and what they might mean for the 
astronomical community. 
 
2.  Background to LAN MAP 3 

STEM Laboratory, Inc. of Tucson, Arizona 
(STEM) has for several years engaged in 
development of specialized photometric systems and 

their application to measuring sky brightness and 
general light at night (LAN).  Several relevant 
protocols have been developed, including ground 
mobile surveys (GMS), ground static surveys (GSS), 
and airborne surveys (ABS), all discussed in detail in 
the literature [Craine et al 2011a; Craine and Craine 
2011]. 

Various combinations of these protocols have 
been used in recent years to conduct sky brightness 
and LAN surveys in areas where light pollution could 
negatively impact astronomical observatories.  The 
first of these surveys was LAN MAP 1 [Craine et al. 
2012], which involved GMS, GSS, and ABS surveys 
of 1,000 square miles centered on Tucson, Arizona.  
The second, LAN MAP 2, surveys an area of about 
900 square miles around Sierra Vista, Arizona.  The 
Sedona 89-A project has led to implementation of 
LAN MAP 3, a very compact GMS and ABS data 
collection project of about 25 square miles centered 
on West Sedona, Arizona.  

In each case the protocol consists of collecting a 
baseline set of data, using techniques that are 
appropriate to the region surveyed, and then  
conducting one or more identical (or near identical) 
follow-up surveys at a later date.  The data analysis 
involves examination of changes in light levels and 
patterns between baseline and successive surveys.  
 
3. Instrumentation 

Three STEM photometers were used in the 
collection of LAN MAP 3 data; one for the GMS 
program and two for the ABS program.  We describe 
each of these devices as follows. 
 
3.1 Ground Mobile Survey (GMS) 
Instrumentation  

 
SBM Model 4 

The workhorse GMS photometer used for two 
years now by STEM Laboratory, Inc. is the Sky 
Brightness Monitor (SBM) Model 4.  This unit uses a 
single light-to-frequency silicon photodiode detector.  
In its stock form it is optically filtered with an IRC-
20 infrared cut filter (Sunex). The unit operates with 
an integrated GPS module which is polled every two 
seconds to yield date, time, geographic coordinates, 
and altitude.  The GPS output is a standard National 
Marine Electronics Association (NMEA) GPS data 
suite (c.f. SIRF 2005 and NMEA 2011).  
Simultaneously, the photodiode is sampled for light 
intensity (mag/arcsec2 and cd/m2).  These quantities 
are coordinated in the onboard microcontroller and 
written to an onboard micro-SD card writer.  From 
this they can be transferred to a project data analysis 

98 
 



Proc.32nd Ann Mtg, Soc.Astron.Sci. (ed, Warner, Bucheim, Foote, and Mais) 

computer upon completion of the data collection 
flight.   
 
3.2  Airborne Survey (ABS) Instrumentation 
 
LANM Model 5 

The Light at Night Monitor (LANM) Model 5, is 
built on the same platform as the SBM Model 4, but 
has two of the silicon photodiode detectors that are 
read simultaneously.  The GPS data polled are the 
same as the SBM Model 4, with the exception of the 
inclusion of the speed of the vehicle carrying the 
LANM Model 5.  Also, there are two channels of 
photometric data rather than just one.  The optical 
filtration is generally an IRC-20 infrared cut filter; 
otherwise the spectral response is that of the silicon 
photodiode.  

 Another distinguishing feature of the LANM 
Model 5 is that the two photodiodes are aligned with 
a separation of 180o on the optical axis, ensuring that 
they are looking in opposite directions.  For purposes 
of airborne operations this ideally results in one 
detector looking at the zenith and the other 
simultaneously observing the nadir.  The LANM 
Model 5, operated in airborne mode, provides a good 
contrast between sky brightness overhead, and the 
distribution of light intensity on the ground that is 
scattered upward to contribute to sky brightness. 
 
LANM Model 6 

The LANM Model 6 is electronically identical to 
the LANM Model 5.  The distinguishing feature of 
the LANM Model 6 is that the two detectors are 
aligned to look simultaneously at the same target 
field, and the optical filtration is different from the 
other units.  We are using the LANM Model 6 as a 
custom system where we can insert specific optical 
filters of interest.  Our early work involved two filter 
combinations: 1) IRC-21 infrared cut + Wratten 47 
and 2) IRC-21 infrared cut + Wratten 58; yielding 
blue (B) and visual (V) band data for each scene.  
The LANM Model 6 is thus most useful for defining 
a color (such as B-V) for a relatively bright area 
(since the introduction of additional optical filters 
reduces the sensitivity of the photometric system). 
 
4. Data Collection 

 Data collection for LAN MAP 3 involved 
several trips to Sedona.  Two trips were made to 
visually survey the area, make preliminary 
photographs, and prepare plans for an instrumented, 
nighttime ground mobile survey and simultaneous 
airborne survey.   Data were then collected on two 
primary nights of GMS and ABS work.  The baseline 
surveys were conducted on 14 May 2012.  The 

follow-up surveys on 6 November 2012, after the 
lights had been installed and made operational.  Two 
additional trips were made to collect follow-up 
photography and to explore some of the areas noted 
to contribute to high night sky brightness in the area. 

Both survey sessions followed the same 
protocols.  The GMS was initiated shortly after the 
ABS team was airborne, an event timed to occur at or 
shortly after astronomical twilight.  The GMS team 
drove a prescribed street pattern in West Sedona that 
included Airport Road, a four mile stretch of 89-A, 
and a couple of blocks both north and south of 89-A 
on five major cross streets. 

The ABS team (aboard the LAN MAP Project 
Cessna 182Q aircraft) initiated its flight operations in 
Tucson, AZ and flew directly to Sedona Airport, 
where they landed.  At Sedona Airport, the 
photometers (both LANM Model 5 and 6) were 
installed and tested after sunset.  The data collection 
flights commenced about astronomical twilight and 
continued for about an hour while flying a grid over 
the West Sedona target area.  Upon completion of the 
grid, the ABS team remained airborne and returned 
directly to Tucson.  All of the photometers remained 
active for the duration of the return flight, yielding a 
sky brightness and LAN profile of a path nearly the 
full length of the state of Arizona.  

The pattern driven for the GMS, using the SBM 
Model 4, is shown in Figure 1.  The generally east-
west path coincides with Highway 89-A.  The 
generally north-south segments are major cross 
streets along the way.  A typical ground track grid for 
the ABS is shown in Figure 2. 

Data products for both surveys consisted of text 
files containing continuous streams of sensor 
positions and photometric brightness.  In each case 
data points were recorded every 3-8 seconds. 

Upon return to Tucson, all of the data files were 
downloaded and archived in our Sky Brightness Data 
Archive (SBDA) [Craine et al. 2011b] for subsequent 
processing.   
 

 
Figure 1.  This satellite image of West Sedona, AZ 
shows, in red, the ground track of the GMS. 
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Figure 2.  This satellite image of West Sedona, AZ 
shows, in red, the ground track of the ABS. 

5.  Data Reduction and Analysis 
 
5.1  Ground Mobile Survey 

 
The GMS data in the SBDA were loaded into a 

Microsoft™ Excel spreadsheet, where they could be 
conveniently manipulated.   The data were sorted on 
both latitude and longitude from which they could be 
easily parsed into coherent subsets.  Each data subset 
could be easily ordered to represent sky brightness 
above select segments of roadway.  Thus we created 
sky brightness segments along Highway 89-A, as 
well as each of the five cross streets that were 
measured. 

It should be appreciated that these sky brightness 
measures are actually zenith brightness as seen from 
about walking eye level and thus can include direct 
street lighting as well as background sky brightness, 
depending on the ground coordinates of the measured 
point of interest. 

Figure 3.  This is a plot of sky brightness as a function 
of latitude along the length of Dry Creek Road, running 
roughly perpendicular to Hwy 89-A.  The data were 
collected on the evening of 05/14/12 (05/15UT).  The 
bright peak is the intersection with 89-A. 

 
An example of the result for one of the cross 

streets is shown in Figure 3. 
Before and after ADOT project lighting 

installation sky brightness tracks along the length of 
Highway 89-A are shown in Figures 4 and 5. 
 

 
Figure 4.  This is a plot of sky brightness as a function 
of longitude along the length of Highway 89-A made on 
the evening of 05/14/12 (05/15UT).  The bright points are 
overhead streetlights; the peaks are at major 
intersections.  Note the general low levels of lighting 
along most of the roadway. 

 
Figure 5.  This is a plot of sky brightness as a function 
of longitude along the length of Highway 89-A made on 
the evening of 11/06/12 (11/07UT).  It is apparent where 
the new streetlights have been installed (compare with 
Figure 4). 

The five cross-street data segments were each 
parsed into three sub-segments, an intersection data 
set (represented by the peak in Figure 3), and a north 
and south segment, each extending typically to two or 
four blocks away from Highway 89-A (the “wings” 
in Figure 3).  We then compared the mean brightness 
of each of the north and south segments before and 
after installation of the new street lights. 

This comparison was done in the form of a 
standard two-sample t-test to evaluate the hypothesis 
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that the mean sky brightness over each roadway 
segment was identical (i.e. unchanged by the lighting 
installation).   

For the ten cross-road segments we show in 
Table 1 the results of the t-test.  The segments are 
identified in columns 1 and 2.  The mean sky 
brightness from the follow-up survey are in column 
3, and the standard deviation of the means are in 
column 4.  The P-value generated by the t-test is in 
column 5.  We will interpret these data by applying a 
traditional 95% minimum confidence level. 

Table 1.  Two-sample t-test results for comparison of the 
ten cross road segments before and after lighting 
installation. 

For the highway 89-A segment, we calculated 
the mean sky brightness before and after lighting 
installation.  These calculations were performed for 
the roadway segment between longitudes -111.781o 
and -111.816o, which is the region in which new 
lights were installed.  These calculations indicated 
that roadway lighting levels were increased by a 
factor of 33.1. 

 
5.2  Airborne Survey 
 

Similar to the GMS data, the ABS data in the 
SBDA were loaded into a Microsoft™ Excel 
spreadsheet, where they were parsed for analysis.  
The data were sorted to ensure that we isolated those 
data points obtained in the immediate Sedona survey 
area.  We also parsed the data by altitude to ensure 
that we only used those data that were part of the 
desired grid, not obtained during climbing or 
descending phases of the flight. 

The remaining data were converted to text files 
that served as input to isophotal mapping software as 
well as Geographic Information Systems (GIS) 
software.  For this purpose we used various 
combinations of EarthPlot, QuikGrid, and Google 
Earth. 

Isophotal maps of sky brightness over West 
Sedona are shown in Figures 6 and 7. 
 

 
Figure 6.  Sky brightness map over West Sedona as 
obtained on 05/14/2012. 

 
We have parsed the ABS data into two adjacent 

areas as shown in Figure 8.  The lower rectangular 
area is fairly equally bisected by Highway 89-A; the 
upper region is of the same size and is used as a 
control data set. 

For both of these regions we performed 
statistical hypothesis testing to evaluate the 
possibility that the lighting project significantly 
changed the local sky brightness. 
 

 
Figure 7.  Sky brightness map over West Sedona as 
obtained on 11/06/2012. 

 
Figure 8.  Test and control regions of the West Sedona 
sky brightness survey.  The control is Region A to the 
north; the test is Region B over 89-A. 

 
In Table 2 we show the results of the comparison 

of the two regions.  Column 2 is the mean sky 
brightness in mag/arcsec2 prior to lighting 
installation; column 3 is similar data after lighting 
installation.  Column 4 is the P-value generated by 
the t-test, which we will later interpret at the 
minimum confidence level of 95%. 

 
Leg 

 
N/S* 

Mean 
(mag/arcsec2) 

 
stdev† 

 
P 

1 S 21.14 0.21 0.901 
1 N 21.32 0.13 0.558 
2 S 20.88 0.34 0.701 
2 N 19.67 1.08 0.554 
3 S 20.99 0.16 0.741 
3 N 21.00 0.26 0.409 
4 S 20.99 0.20 0.652 
4 N 21.16 0.10 0.083 
5 S 21.36 0.06 0.476 
5 N 20.92 0.10 0.661 

*
†stdev, is standard deviation 
N, is north. S, is south 
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Grid 
Pre 

Project 
Post 

Project 
 
P 

Control 21.7 21.7 0.384 
89A 21.7 21.8 0.235 

Table 2.    Two-sample t-test results for comparison of 
the test and control regions before and after lighting 
installation. 

6.  Conclusions 
 

For the off-intersection, cross road data, at the 
95% minimum confidence level, we cannot reject the 
hypothesis that the sky brightness before and after the 
installation of continuous roadway lighting remains 
the same. This result is statistically significant for 
each of the 10 side streets that we measured. 

For the length of the main Highway 89-A 
roadway that was illuminated with new continuous 
roadway lighting (CRL) installations, we find the 
following: 

 
� The roadway level illumination is on average 

about 33.1 times brighter after the new CRL than 
before. 

� The new roadway lighting on average shows 
more uniform lighting along the length of the 
road than did the previous lighting. 
 
The West Sedona airborne data indicate the 

following: 
 

� The region surveyed is very uniform in sky 
brightness, with a couple of notable exceptions 
that are unrelated to the 89-A lighting project. 

� Comparison of before and after the CRL project 
sky brightness data directly above 89-A indicate 
that, at the 95% minimum confidence level, we 
cannot reject the hypothesis that the sky 
brightness before and after the installation of 
continuous roadway lighting remains the same. 

� Comparison of before and after the CRL project 
sky brightness data directly above a region 
directly adjacent to 89-A indicate that, at the 
95% confidence level, we cannot reject the 
hypothesis that there is no difference in sky 
brightness before and after the installation of 
continuous roadway lighting. 

 
In summary, 
 

� The 89-A CRL project appears to have 
successfully implemented its lighting goals. 

� The 89-A CRL project has made use of well-
directed and well shielded lighting fixtures that 

appear to have had no or minimal negative 
environmental impact. 

� The 89-A CRL project appears to have 
successfully preserved dark skies over Sedona, 
and indeed shows no statistically significant 
evidence of any change in sky brightness. 

� In retrospect, criticism by environmental, sky 
brightness advocacy, and anti-development 
groups were based largely on erroneous 
anecdotal “information”, with a notable dearth of 
quantitative data.  Actions by these groups 
substantially delayed the project, contributed to 
significant increases in costs to the Arizona 
taxpayers, and generated unnecessary ill will 
between various elements of the community. 

� Future projects would potentially benefit from 
the application of quantitative measurements of 
lighting impacts before and after the project is 
undertaken. 

 
It appears from this study that the postulated 

threat to astronomical facilities in northern Arizona 
was greatly overstated.  It also appears that a 
thoughtful effort was made to install well designed 
lighting that would fulfill a need while minimizing 
recognized potential negative impacts. 

Astronomers are clearly right to feel great 
sensitivity to issues of light at night.  It is important 
to the success of their endeavors that they protect 
dark night skies.  Generating unnecessary ill will 
does not benefit their cause; taking a “cry wolf” 
approach to all lighting projects can ultimately 
damage their credibility. 

It could benefit all astronomers if they were to 
recognize and applaud good lighting projects, such as 
the one studied here, as energetically as some oppose 
the bad. 
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XVI.   Wording for Designation 
 



To Be Included In IDA DSC Submission 
 
E) Proposed alternative wording for an IDA DSC (e.g. Dark Sky Village, Starry Sky 
City, etc.), if desired. 
 
 
a.  Keep Sedona Beautiful Dark-Sky Committee proposes wording of “Sedona 
International Dark-Sky Community”. 
 

 



INTERNATIONAL DARK SKY ASSOCIATION APPLICATION 
KEEP SEDONA BEAUTIFUL, INC. 

NOVEMBER 18, 2013 
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Appendix 8 
XII.  Success in Light Pollution Control 
         b.   Retrofit Program for Businesses 
          i.   Survey Conducted by Keep Sedona Beautiful Volunteers in     2012/2013 
                1.  Sample Lighting Survey Form 

    2.  Sample Photos of Non-Compliant Lighting 
                3.  Areas Surveyed 
                 
 



b.  i.   Survey Conducted by Keep Sedona Beautiful Volunteers in 2012/2013 and Results 
 
 
Survey by Keep Sedona Beautiful Volunteers of Business Lighting in Sedona: Uptown 
and Along State Route 179 
 
Survey Period: 2012 / 2013 
 
Purpose: Identify businesses with lighting not compliant with the City of Sedona’s 
Outdoor Lighting Ordinance. The survey results are forwarded to the City, which is to 
advise the businesses of the fact that their lighting is not compliant and if grandfathered, 
that they can apply to the City for cost-sharing in retrofitting the lighting to compliant 
fixtures.  
  
All businesses, except for those inside the Tlaquepaque shopping area, were surveyed for 
use of lighting not compliant with the City Outdoor Lighting Ordinance. For each 
business found to have non-compliant lighting, a form was completed describing the 
problem(s) and photos were taken of the offending fixture.  The surveys were conducted 
by a team of two volunteers for each assigned area.  
 
Results:  
 
More than fifty businesses with non-compliant lighting were identified.  
 
The City will contact the businesses and distribute grant applications to them.  



 1.  Areas Surveyed – Sedona City Light Survey 
 



 
 Sedona City Light Survey 

Updated: Oct30, 2013 
 
 
Area Description Surveyor(s) Status 

1 East side of 89A, north of Amara, plus any 
businesses/lights in the Canyon Breeze 
Center that we did not document during 
our training session (continuing and 
finishing east side of 89A) 

Birgit 
Loewenstein 
& Jim Molans 

Complete 

2 West side of 89A north of the Jordan Road 
intersection 

Birgit 
Loewenstein 
& Jim Molans 

Complete 

3 Jordan Road north of Mesquite and east 
side Jordan south of Apple 

Debra & Jeff 
Fleeger 

Claimed 

4 Jordan Road south of Mesquite, west side 
of Jordan between Mesquite and Apple, 
and west side of 89A between Jordan Road 
and Forest Road 

Debra & Jeff 
Fleeger 

Complete 

5 Hyatt, Chamber of Commerce, the building 
between the Hyatt and the Chamber of 
Commerce, and Forest Road 

Peterson Complete 

6 Creekside Resorts (no maps)   
6a L’Auberge O’Halleran Complete 
6b Amara O’Halleran Complete 
6c Arroyo Roble O’Halleran Complete 
7 Highway 179 between the Y and Schnebly 

Hill Road, excluding Tlaquepaque 
Graham Complete 

8 Tlaquepaque and parking lot  Un-claimed 
9 Los Abrigados and other commercial 

properties not on Highway 179 
O’Halleran Complete 

10 Highway 179 from Schnebly Hill Road to 
Hillside 

Graham Complete 

11 Highway 179 south of Hillside to Canyon 
Drive 

Graham Complete 

12 Highway 179 at Arrow/Morgan 
Roundabout and Church of the Red Rocks 

Peterson Complete 

13 Poco Diablo Resort (no map) Peterson Complete 
14 Other Highway 179 Churches – Methodist, 

Episcopal, Jewish, Lutheran (no map) 
Peterson Complete 

 



2.  Sample Lighting Survey Form – Three (3) 



   



  



 
 



3.  Sample Photos of Non-Compliant lighting – Two (2)



 
 
 
 



 



XII.   Success in Light Pollution Control 
 



IDA Requirement: 
E) Success in light pollution control.  At least one of the following conditions must be 
demonstrated: 

 
i) Examples of a minimum of ten projects built under the lighting code, 

demonstrating effective application of the local lighting code, AND/OR; 
 
ii) Alternative demonstration of success in light pollution control 
 
 
Sedona: 
Content: 
a.  As required in section E i) above, the City has achieved real success in implementing 
dark skies standards.  The response to the City lighting code from Builders has been 
positive. While new building construction has been quite modest over the past several 
years, the City has succeeded in implementing the code and associated dark skies 
requirements in twenty-eight projects. The following chart outlines these projects. 
 



 a. 
 





Below are pictures of the Natural Grocers development.  This building was built less than two 
years ago under the Sedona Outdoor Lighting Ordinance. 
 
 









 





Below are pictures of the lights at the KFC/Taco Bell.  These buildings were built about four 
years ago under the Sedona Outdoor Lighting Ordinance. Please note that only bollards are used 
in the parking areas, there are no pole lights. Only recessed cans under eaves are used on the 
building, and no wall packs or sconces are used. 



 









 



IX.  Community Dark Sky Awareness Events 



IDA Requirement: 
D) Community commitment to dark skies and education as shown by at least one of the 
following: 
 
i) Planning and execution of at least two community dark sky awareness events per 

year.  This may be organized through a local astronomy club, municipality, school, 
etc. AND/OR; 

 
 
Sedona: 
Content: 
As part of its own commitment to dark skies, KSB has been working with other community 
organizations to organize and implement a series of related events. As the following list outlines, 
we have participated in one event and have three more in the immediate pipeline.  
 
a. Sedona National Night Out, August 6, 2013 

i. Letter from the City of Sedona Police Chief 
b. Star Party, Red Rock State Park, November 9, 2013 

i.  Kudos Newspaper Article – Kudos is the most important and most widely distributed 
(every postal address) weekly cultural-events publication in the greater Sedona/Verde 
Valley region. 

     ii.  Activities Schedule Red Rock State Park 
c. Keep Sedona Beautiful Speaker Series, November 13, 2013 

      i.  Kudos Newspaper Article 
d. Star Party, Sedona Posse Grounds, November 22, 2013 

i. Kudos Newspaper Article (submitted) 
ii.   Electronic version published November 15 by Sedona.biz.  It can be found at 
http://www.sedona.biz/news-from-sedona/a-night-under-the-stars/ 



 
 
a.  
Sedona National Night Out 
August 6, 2013 
 
Sedona’s National Night Out was a celebration hosted by the Sedona Police Department at the 
Posse Grounds Park in Sedona. There was participation from public service agencies and private 
organizations.  Keep Sedona Beautiful Dark-Sky Committee participated in this event by having 
an exhibit table.  We talked with residents about the Dark-Sky Community designation, light 
pollution, and preserving the night sky.  National Night Out is designed to increase community 
involvement and strengthen partnerships between the community and local public safety 
agencies. 
Refreshments were served. 

i.  Letter from the City of Sedona Police Chief 





b.  
Star Party at Red Rock State Park 
November 9, 2013 
 
Keep Sedona Beautiful and Astronomers of Verde Valley (AVV) offer a Star Party for the public 
on November 9, 2013, at the Red Rock State Park.  This Star Party is a great opportunity for 
families to spend an evening sky together exploring the night sky and to learn about preserving 
our dark sky.  J.D. Maddy, president of AVV, will give an astronomy presentation.  Following 
the presentation, there will be viewing of the wonders of the heaven through telescopes. 
 
There will be craft projects available for the children as well as refreshments.  
 



b. i.   
 
Article in Kudos Newspaper: 

11/4/2013 3:29:00 PM 
Goodnight Summer Sky 
Final Star Party of the season at Red Rock State Park 

 
 

 



b. ii. 
News release from Red Rock State Park, November 2013 
 

� ACTIVITES SCHEDULE 
� RED ROCK STATE PARK  
�               November 2013 

�  
� Contact:  Halley Bagley/ Park Ranger  

� hbagley@azstateparks.gov 
� Reservations / Inquiries:   

� 928-282-6907 
 

 
� November at Red Rock State Park features a Navajo speaker, a monthly-guided 

geology walk, daily-guided tours, birding, and star parties. 
�  
� Red Rock State Park is located at 4050 Lower Red Rock Loop Road. Our lecture series this 

month will feature Evangeline Parsons-Yazzie Ed.D. speaking about the forced migration of 
the Navajo people. Parsons-Yazzie is a local author and teacher. We will also be hosting a 
Star Party and presentation with the Astronomers of the Verde Valley and also offer twice-
weekly bird hikes, and daily nature walks with knowledgeable naturalist. 

� Lecture Series, The Long Walk of the Navajo People  
� by Evangeline Parsons-Yazzie Ed.D.:  
� Evangeline Pasons-Yazzie will present the November Lecture 

Series Program on Sunday, November 24th , 2013. Evangeline is a 
professor at the University of Northern Arizona and is also an 
author published by Salina Bookshelf, Inc. Her work includes 
Navajo language books for both adults and children. She will be 
releasing a new book in January.  

�  
� Evangeline will be speaking about the migration of the Navajo people from 1864-1868. The 

Long Walk, also known as Hweeldi by the Navajo people, refers to the event where the 
Navajo people were forced to walk over 450 miles to Fort Sumner, New Mexico. The Navajo 
version of this unfortunate event has mostly remained an oral history for the Navajo people; 
Evangeline will discuss her ancestors experience during those times. 

�  
� Evangeline Parsons-Yazzie’s father taught her 

about their Navajo ancestry including culture, 
language and history. A vital lesson her father 
shared with her about learning the Navajo 
language was to  “speak from the heart.” which 
became inspiration for her first novel, a historical 
romance in the time of war.  

� Prior to Evangeline’s historical romance, she 
wrote several Navajo language books including 



Dine Bizaad Binahoo’aah-Rediscovering the Navajo Language and Dzani Yazhi Naazbaa- 
Little Woman Warrior Who Came Home.  

�  
� This program is a part of Arizona Humanities Council’s Journey 

Stories Program. The program honors the heritage of the earliest of 
settlers in Northern Arizona. Please visit 
www.arizonahumanitiescouncil.org for more information. This 
program was made possible by the Arizona Humanities Council. 

�  
� The program will be held in the Park's theatre at 2:00 PM.  Space i

limited, so call ahead to reserve your spot. The program is included with admission to the 
park; $10.00 for up to 4 adults per vehicle. For additional information and reservations, 
please call (928) 282-6907.   

s 

�  
Star Party, November 9th 7:15PM:   
Red Rock State Park will be hosting our final Star Party of 2013 on November 9th at 7:15 
pm. In collaboration with Astronomers of the Verde Valley and Keep Sedona Beautiful, 
our theme for the final star party will be “ Goodnight Summer Sky “.  Star Parties are a 
great way for families to enjoy the evening sky together, there will even be a chance for 
children to shake hands with a surprise guest- --perhaps one from another world? 

The evening beings at 7:15pm with a presentation that will last 
approximately 45 minutes given by JD Maddy, president of the 
Astronomers of the Verde Valley.  Topics of discussion include current 
astronomical events such as the comet ISON, Nova Delphini, Meteor 
Showers, as well as the winter constellations.  
Following the presentation there will be telescope viewing available from 

8:00pm to 10:00pm. Neptune and Uranus will be visible; as well as the clusters of Perseus, 
Auriga, Cassiopeia, Pleiades, and a seven day old moon. Several planetary nebulas, or 
exploded stars, may also be seen.  
There will also be a craft project available for children during the presentation as well as 
snacks, and warm drinks. Please bring bottled water and a folding chair for your own 
comfort and dress appropriately for cool weather.  If you would like to bring a flashlight, 
please cover the end with red cellophane to minimize light interference on the viewing 
scopes. 
This program will require a $5.00 reservation fee per person prior to the event; children 14 
and under are free. The $10.00 entrance fee will also be applied upon arrival. Parking is 
limited for this event, so please call early to make a reservation 928-282-6907.  
 



Wednesday and Saturday Bird Walks, 8:00 AM:  Bird walks 
begin at 8:00 AM on Wednesday and Saturday mornings.  Bird 
enthusiasts join a naturalist for a guided walk appropriate for 
beginner and advanced birders.  Bring your own binoculars; only a 
limited number are available for loan from the park.  The 
Hummingbird Patio is an excellent spot to start your tour.  Another 
good viewing point is the visitor center roof.  Most year-round 
birds are found in the riparian area next to Oak Creek or along the 
field behind the visitor center.  The Audubon Society has designated Red Rock State Park as an 
Important Birding Area (IBA) because of the many species that live or visit here.Geology Walk 
November 10th, 2:00 PM 
� Red Rock State Park is located at the base of the Mogollon Rim, the southern edge of the 

Colorado Plateau. The escarpment is over 200 miles long and ranges in elevation from 2,000 
to 3,000 feet. Over millions or years of erosion the rim has receded over four miles leaving 
behind the picturesque features of Sedona. 

� Our monthly-guided geology walk will be held on November 10th at 2:00PM. Join our 
knowledgeable volunteers as they venture out on our trails and discuss how Sedona 
transformed into what we see today. This is an interpretive experience for both the beginner 
and experienced hiker, lasting between 2-2 ½ hours and an elevation gain of 250 feet. Please 
bring water and wear suitable footwear.  

�  
� Daily Guided Nature Walks and Activities, 10:00 AM and 2:00 PM:   
� At 10:00 AM everyday, a volunteer naturalist leads a guided nature walk informing visitors 

about the different life zones of Red Rock State Park. The subjects discussed on this walk 
include geology, wildlife, history, archeology, and plant life. The naturalists welcome 
questions during the walk, enhancing the learning experience. 

� During the afternoon, the park hosts a 45-minute ranger/naturalist-led walk, various 
presentations depending on the season and nature videos. 

�  
� Picnic Areas and Shelters:   
� Several covered ramadas and picnic tables are available to reserve throughout the park. The 

ramadas feature charcoal barbecue grills, picnic tables, electrical outlets, water and nearby 
restrooms. To inquire about reserving a ramada for groups, please call 928-282-6907. These 
areas are also available for daily visitors. 

� Red Rock State Park is a “pack in-pack out” facility and does not provide trash receptacles. 
Please remember to “pack out” your trash with you to help us protect the environment and 
wildlife. 

�  
� Hike on Your Own!   
� The family-oriented trail system is well marked for safety and 

enjoyment if you prefer to explore on your own. Five miles of 
trails have interconnecting loops leading to red rock vistas or 
along the lush greenery of Oak Creek. The three major loops are 
connected along the riparian corridor by the Kisva Trail, which 
also leads to the short loop of the Yavapai Ridge Trail. The 
Javelina Trail takes you into the pinion/juniper woodlands and back to the other loops.  



Detailed information is available at the Visitor Center.  Bikes and horses are allowed on 
designated routes, which are limited. 

�  
� Junior Rangers:  A Junior Ranger program is available for children between the ages of six 

and twelve.  Junior Rangers pledge their part in helping preserve the beauty of the park for 
everyone!  Junior Ranger booklets, available at the Visitor Center, have activities to complete 
and, once approved by a Ranger, the newest Junior Ranger at Red Rock State Park is sworn 
in after taking the pledge and receiving a Junior Ranger button. 

�  
� Visitor Center and Theatre:  The Park Visitor Center features many displays about the 

area's geology, archaeology, flora and fauna, including an interactive relief map of Sedona 
and computer programs about various park features, such as the House of Apache Fires.  The 
popular video, "The Natural Wonders of Sedona", narrated by local voice-over artist John 
Conway, is shown several times daily in the Park Theatre.  The video features aerial 
explorations of ancient Indian ruins and dramatic landscapes, colorful desert wildflowers, 
and local wildlife. 

�  
� Join us here at Red Rock this November or any time of year for your next adventure! 

Whether you’re attending a planned event or hiking on your own, you’ll enjoy our trails and 
facilities, making for a great day with the family or a bit of solitude for yourself. 

� ____________________________________________________ 
� Red Rock State Park, 4050 Lower Red Rock Loop Road, Sedona.  Park hours are 8:00 AM 

to 5:00 PM; Visitor Center, 9:00 AM to 4:30 PM.  Entrance fee is $10.00 per vehicle, up to 
four adults.  The Arizona State Park Annual Pass is available for $75.00 (some restrictions 
apply).  www.azstateparks.com, www.benefactorsrrsp.org, 
www.azstateparks.com/parks/RERO  
 

 



c. 
Keep Sedona Beautiful (KSB) Speaker Series 
November 13, 2013 

 
KSB has a popular Speaker Series program of monthly presentations by invited speakers.  On 
November 13, Dennis Young, an internationally known astronomer and photographer, and 
Sedona resident for the past 28 years, will speak about Astro-Scenic Photography of Sedona and 
Arizona Landscape.  He will present his photographs of Comets, Fireballs, Northern Lights, and 
more that have graced the dark sky of Sedona in years past. 
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home : see & do : see & do  Share November 12, 2013

 

11/4/2013 3:03:00 PM 
Keep Sedona Beautiful presents program on Astro-Scenic Photography 
 

 

The KSB presentation will feature photographs of comets, fireballs, northern 
lights and more. As is true for all cities, population growth and technological 
progress, especially in lighting, have taken a toll on the natural dark skies of 

Sedona. 

 



 
"Astro-Scenic Photography" 
will be the topic at Keep 
Sedona Beautiful, Inc.'s 
Preserving the Wonder 
Speaker Series on 
Wednesday, Nov. 13.  
 
The evening will begin at 
5:30 p.m. with 
complimentary offerings of 
appetizers donated by El 
Rincon Restaurante 
Mexicano and refreshments 
provided by KSB. The 
presentation will begin at 
5:45 p.m.  
 
Come join Keep Sedona 
Beautiful ("KSB") and feast your eyes on Dennis Young's brilliant photographs of the starry night skies of Sedona and 
other choice places framing the beautiful desert skies of Arizona.  
 
The presentation will feature photographs of comets, fireballs, northern lights and more. As is true for all cities, 
population growth and technological progress, especially in lighting, have taken a toll on the natural dark skies of 
Sedona. KSB is partnering with Dennis and others in pursuing a Dark-Sky Community designation from the 
International Dark-Sky Association (IDA) for the City of Sedona. 
 
Internationally known astronomer and photographer Dennis Young has been a Sedona resident for 28 years. President 
of Sirius Lookers, a Sedona-based astronomy club, he leads astronomy programs at local schools, colleges, resorts, 
state and national parks.  
 
"I started in Detroit but the sky didn't beckon like it does in Sedona," he says. "You can see galaxies with the naked 
eye here", he says. "It's always changing. A galaxy you've seen before now has a supernova. You can look at a 
different object each night for the rest of your life and never see the same one." 
 
Keep Sedona Beautiful welcomes the community and visitors alike to its monthly Preserving the Wonder Speaker 
Series, which takes place at its historic Pushmataha Center on 360 Brewer Road in Sedona.  
 
Please note that the Speaker Series is now held the second Wednesday each month from September to June, beginning 
at 5:30 pm with refreshments.  
 
The series presents an interesting diversity of programs relevant to the unique environment of our region. Keep 
Sedona Beautiful, Inc. is a nonprofit organization that, by acting through the stewardship of its members and 
volunteers, is committed to protecting and sustaining the unique scenic beauty and natural environment of the Greater 
Sedona Area.  
 

 
 



For more information about Keep Sedona Beautiful, please call 928-282-4938, or visit 
ttp://www.keepsedonabeautiful.org/. h  

 



 
d. 
Star Party at Sedona Posse Grounds 
November 22, 2013 
 
Keep Sedona Beautiful and Astronomers of Verde Valley (AVV) offer another Star Party on 
November 22, 2013, at the Posse Grounds in Sedona.  The Comet ISON is the big event for this 
star party, as well as the public learning about preserving the night sky.  J.D. Maddy, president of 
AVV, will give an astronomy presentation, which is to include photos of Comet ISON.  After the 
presentation, telescopes will be available for an evening of viewing.  Refreshments will be 
served. 
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A Night Under the Stars 
By Sedona.biz Staff 
 

 
 
Sedona AZ (November 15, 2013) 3 Come experience the wonders of 
SedonaBs night sky. Keep Sedona Beautiful (KSB) and The 
Astronomers of Verde Valley (AVV) will host a LNight Under the 
StarsN on Nov 22, 7-10 pm at the Recreation Center, Posse Grounds 
Park, Sedona. 

The public is invited to enjoy the display of stars through telescopes 
provided by AVV. The evening will start off with a brief discussion of 
the importance of protecting dark skies by preventing light pollution. 
To this end, Sedona and the surrounding areas have lighting 
ordinances that will help keep their skies dark for everyone in the 
future. 



 
 

In a slide presentation of photos taken mostly by local astro-
photographers, J.D. Maddy, president of the AVV, will talk about 
some basics of astronomy, exciting past and current events in our 
areaBs night sky, and what you will be seeing through the various 
powerful telescopes set up for viewing. Comet ISON, its brightest 
appearance eagerly anticipated in late November and early December, 
will be a hot topic. The telescopes will show off star clusters, globular 
clusters, nebulae, planets, colorful double stars; even Neptune and 
Uranus will be visible and a few galaxies can be seen in SedonaBs dark 
sky. Throughout the year, AVV hosts people from all over the USA 
and the World to show them the starry sky of Sedona and the 
surrounding areas. KSB is pursuing a Dark-Sky Community 
designation for Sedona by the International Dark-Sky Association. 

A Night Under the Stars M Nov. 22, 7 M 10 pm, Recreation Center Posse 
Grounds Park, 525 Posse Ground Rd, Sedona. The event is free. Wear 
warm clothes. Hot drinks and snacks will be available. Flashlights 
must be covered by red cellophane. For further information on the 
event email ksbsedonadarkskies@icloud.com and for information on 
KSB please call 928.282.4938, or visit 



http://www.keepsedonabeautiful.org/ . 
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Copy of email from Sedona.biz Nov 15, 2013:  

Re: Press release for: Night Under the Stars November 22 - Please 
publish on or before Nov 20 
From Sedona.biz Staff  

To roseb@esedona.net  

Cc steve@sedona.biz  

Date Fri 13:22 

Message 2 of 26 < >  

Published: 

http://www.sedona.biz/news-from-sedona/a-night-under-the-stars/  

 

Regards, 

Suzan 

Sedona.biz Staff 

---------------------------------------------------------------------------------------------

-- 

http://www.sedona.biz/news-from-sedona/a-night-under-the-stars/ 

A Night Under the Stars 
By Sedona.biz Staff  

 

Sedona AZ (November 15, 2013) – Come experience the wonders of 
Sedona’s night sky. Keep Sedona Beautiful (KSB) and The Astronomers of Verde Valley (AVV) 
will host a “Night Under the Stars” on Nov 22, 7-10 pm at the Recreation Center, Posse Grounds 
Park, Sedona. 

The public is invited to enjoy the display of stars through telescopes provided by AVV. The 
evening will start off with a brief discussion of the importance of protecting dark skies by 
preventing light pollution. To this end, Sedona and the surrounding areas have lighting 
ordinances that will help keep their skies dark for everyone in the future. 



 

 

In a slide presentation of photos taken mostly by local astro-photographers, J.D. Maddy, 
president of the AVV, will talk about some basics of astronomy, exciting past and current events 
in our area’s night sky, and what you will be seeing through the various powerful telescopes set 
up for viewing. Comet ISON, its brightest appearance eagerly anticipated in late November and 
early December, will be a hot topic. The telescopes will show off star clusters, globular clusters, 
nebulae, planets, colorful double stars; even Neptune and Uranus will be visible and a few 
galaxies can be seen in Sedona’s dark sky. Throughout the year, AVV hosts people from all over 
the USA and the World to show them the starry sky of Sedona and the surrounding areas. KSB is 
pursuing a Dark-Sky Community designation for Sedona by the International Dark-Sky 
Association. 

A Night Under the Stars – Nov. 22, 7 – 10 pm, Recreation Center Posse Grounds Park, 525 
Posse Ground Rd, Sedona. The event is free. Wear warm clothes. Hot drinks and snacks will be 
available. Flashlights must be covered by red cellophane. For further information on the event 
email ksbsedonadarkskies@icloud.com and for information on KSB please call 928.282.4938, or 
visit http://www.keepsedonabeautiful.org/ . 

 
 









































































 

VI.  City-Owned Lighting Confirming with the Light Code 



     IDA Requirement: 
B) Community commitment to dark skies and quality lighting as shown by: 
  

i) City-owned lighting conforming with, or committed to conforming with, the 
lighting code (if the latter, a published plan with a timeline for completion in 
no more than 5 years).  

 
 
Sedona: 
For clarity of presentation, we have divided the City’s compliance program into the 
following sections. 
 
 
Content: 

a. City Hall 



 
 

 Content:    
      a.  City Hall 

As part of its dark skies compliance program, the City has embarked on the 
following: 
 
As part of the fiscal year 2012/2013 budget, Sedona City Council approved funds to 
begin retrofitting all City Hall lighting fixtures with energy efficient, dark sky 
compliant lighting.    Sedona City Hall has a total of 133 outdoor lighting fixtures.  
From July 1, 2012 through June 30, 2013, 90 fixtures and/or bulbs were retrofitted to 
meet the City of Sedona’s dark sky outdoor lighting ordinance.    
 
As part of the fiscal year 2013/2014 budget, Sedona City Council again approved 
funds to retrofit the remaining outdoor lighting fixtures to bring Sedona City Hall into 
complete compliance with the City of Sedona’s dark sky outdoor lighting ordinance.   
Sedona’s facility maintenance staff will have the remaining outdoor fixtures and 
bulbs replaced by December 2013.   
 
The following table summarizes all outdoor lighting fixtures located at Sedona City 
Hall.  This chart indicates the total cost to retrofit all outdoor lighting fixtures, the 
total overall anticipated energy reduction, the total overall lumens count, and those 
outstanding fixtures that are scheduled for replacement between July 2013 and 
October 2013.  



 
 

Type of 
Fixture # 

Old 
Wattage 

New 
Wattage 

Cost 
(ea) Total 

Lumens 
(ea) 

Total 
Lumens

# still to 
be 

installed
Bollard 26 70 30 $672.25 $17,478.50 1500 39000 3 
Wall pack  
(20 watt) 21 22 20 $161.25 $3,386.25 1323 27783 0 
Wall pack  
(10 watt) 5 22 10 $142.00 $710.00 719 3595 0 
Step lighting 37 9 5 $133.53 $4,940.61 128 4736 22 
Covered 
Parking 
bulbs 24 40 28 $13.50 $324.00 2562 61488 12 
Recessed 
lighting 14 15 9 $38.48 $538.72 620 8680 0 
PD Wall 
packs 1 90 40 $357.06 $357.06 3200 3200 1 
PD other 
lighting 1 90 40 $318.79 $318.79 3200 3200 1 
Other 
Parking 
lighting 4 250 100 $126.40 $505.60 8000 32000 4 
 133      183682 43 
         
Total Cost: $28,559.53      
Energy Use Reduction: 46.5%      

 



 

 

 
               City Manager’s Office 

                   Memo 
 

 
Date: November 14, 2013 

To: Joanne Kendrick 

From: Nicholas R. Gioello  
 Assistant to the City Manager 

Subject: Retrofit of City Hall complex exterior lighting fixtures 

 

 

The retrofit of all City Hall complex exterior lighting fixtures to fully-shielded dark sky 
compliant fixtures is now complete; all exterior light fixtures are fully shielded. City staff is 
currently in the process of replacing the four 250 watt high-pressure sodium parking lot lights 
with 100-watt induction lighting elements. This process will be 100% complete by the end of 
December 2013.  

 







 
SEDONA CITY HALL 

LIGHT CHANGES: 
 
 
 
Below are some before and after pictures for the Wall, Step, and Bollard lights. The Parking Pole 
fixture remains the same, just retrofitting the bulb from a 250-watt high-pressure sodium to a 
100-watt induction. Parking canopy fixtures were also retrofitted from 40 watt fluorescent to 28 
watt fluorescent, also using the same fixture.  
  



OLD WALL: 
 



NEW WALL: 
 



OLD STEP: 
 



NEW STEP: 
 



NEW BOLLARD: 
 



PARKING LOT POLE: 
 

 



IV.  Sedona Demographics 
 



a. Sedona, AZ Map 
 
Please see below and Appendix 1 

 









 


