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1 pm  Check in   
1:15 Welcome 
1:20 Brief history of lighting regulation on coasts 
1:30 Why it matters beyond turtles: energy, human health, GHG, safety, costs 
1: 50 FDOT Lighting Criteria
2:05 Break & education trunk demonstration
2:15 Collier County case study 
2:30 Panel of local lighting ordinances (process, pushback, lessons learned) 
2:50 What to look for in an ideal ordinance
3:00 Break out groups: Compare codes, find exemplary model language 
3:40 Monitoring & next steps: Maps, STAR guidelines, and new Light Quality 
Meters
4 pm Adjourn
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Agenda



Where we have been…

2015  = We began to educate the public and create a dialogue with 
local planners, architects, recreation managers, and others
SSB Movie Night with IDA and BAPA

2016 = Development of technical resources and a policy framework
Incorporation of Night-friendly skies in the Green Infrastructure Map Series 
Inclusion of Night-friendly skies in the County Land Use Plan through Broward NEXT 
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Where we are going…

County-wide Light Quality Monitoring Program
Broward County Natural Night Sky Ordinance
Annual Dark Sky Camping Trip
Integration with STAR assessment
Youth Engagement and Citizen Science
Collaborative approach to non-jurisdictional issues
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A Brief History of Lighting 
Regulation on Coasts

Broward County Environmental Planning and Community Resilience Division







Sea Turtle Biology Basics

• Large marine reptiles
• Breathe air
• Lay eggs on land (sandy beach)

• Up to 8 clutches per season, 100 eggs in each

• “Living dinosaurs”
• Seven species of sea turtle worldwide

• Five utilize Florida’s waters  foraging, migrating
• Three utilize Florida’s beaches  nesting

• Leatherbacks, loggerheads, green turtles
• Season spans March 1 – October 31 annually

Leatherback

Loggerhead

Green turtle



Sea-finding: Then and Now

100 million years ago Present day



Artificial Lighting: Impacts to Sea Turtles

Photo credit: FKNB
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Reducing Artificial Light in Broward County

• Broward County Beach Lighting 
Management Plan (1997)

• Tools, procedures, and strategies

• Broward County Land Use Plan 
modification

• Enact and enforce lighting ordinance 
(1999-2011)

• Turn off beachfront lighting during 
nesting season

• Monthly beach lighting surveys
• Provided to Code Enforcement
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In Summary…

• Increased population  increased
development  increase in artificial light

• Especially near the coasts in south Florida

• Sea turtles can be negatively impacted by 
artificial light

• Disorientations, decrease in nesting

• Coastal lighting ordinances adopted in Broward 
County

• Full compliance is low, but increasing each year
• Continuing outreach
• Encouraging retrofits



Thank You!

• Contact information
• Stephanie Kedzuf
• skedzuf@broward.org
• 954-519-1255

• Questions/assistance
• General sea turtle inquiries
• Lighting ordinance questions
• Lighting retrofit assistance

Questions?

Assistance?

mailto:skedzuf@broward.org


BENEFITS OF DARK SKIES
KIRT RUSENKO, PHD

CITY OF BOCA RATON

INT. DARK-SKY ASSOC.- S. FLORIDA









SOUTH BEACH PARK SKY GLOW
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AREA OF CRAWL ACTIVITY 



AFTER HURRICANE WILMA- OCTOBER 2005



SKY-GLOW DISORIENTATIONS



DISORIENTATION SITE, UNLIT CITY 
PARK





Just Because You Have 
Light Doesn't Make You 

Safe!



Bright Unshielded Lights Can 
Actually PREVENT You From 

Seeing Dangers Nearby



Anyone want this house as a neighbor? More likely to be robbed!



Can anyone see the steps?



BAD LIGHT EXAMPLES

Globe

Jelly-Jar

Globe

Carriage

Carriage
“Nautical”



FIXTURE TYPE IS IMPORTANT



Direct Waste- 50%

Glare- 10%

Productive- 40%

These Fixtures Waste Lots of Energy= $$$$$



GOOD LIGHT EXAMPLES



“Full Cut-off” Fixture



Full Cut-Off



Rods

Cones







LED SPECTRA



THE AMERICAN MEDICAL ASSOCIATION RECOMMENDS 3000 
KELVIN OR LESS FOR OUTDOOR LIGHTING (WARM)







DEERFIELD BEACH





LIGHT & MELATONIN

• Intense light suppresses nocturnal  
melatonin in everyone (Lewy et al., Science, 
210:1267, 1980)

• Spectrum (Brainard et al., J Neurosci, 21:6405, 2001)

• Blue light most effective disrupter (~446-477 nm)

• Red light least effective disrupter (>600 nm)

• Dose-response; the higher the intensity, 
the greater percent reduction in 
nocturnal melatonin (McIntyre et al., J Pineal Res, 
6:149, 1989)

• Women may be more sensitive to 
suppressive effect of light than men 
(Monteleone et al., J Neural Transm, 102:75, 1995)







From the IARC, Lyon:  Parkin, DM, et al.  CA Cancer J Clin, 49:33-64, 1999
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2007 www.iarc.fr/, 2009 AMA

http://www.iarc.fr/














THANK YOU!
IS THIS STUFF REALLY NECESSARY?



Florida Department of Transportation

FDOT Illuminations

Our Mission

The Department will provide a safe 
transportation system that ensures the mobility 

of people and goods, enhances economic 
prosperity and preserves the quality of our 

environment and communities. 



Florida Department of Transportation

FDOT Illuminations

Why we do what we do?
• Pedestrian Safety

– Intersections
– Midblock Crossings
– Crosswalks
– Sidewalks

• Driver Safety
– Intersections
– Interchanges
– Roadways

• Complete Streets Initiatives
– Sidewalks
– Shared Use Paths

• Requests by Municipalities



Florida Department of Transportation

FDOT Illuminations

How we do what we do?
• 2D & 3D Computer Aided Drafting & Modelling



Florida Department of Transportation

FDOT Illuminations

FDOT Lighting Criteria

Florida Design Manual 2018 
Chapter 231- Lighting



Florida Department of Transportation

FDOT Illuminations

FDOT Lighting Initiatives
• Vertical Illumination Criteria at crosswalks



Florida Department of Transportation

FDOT Illuminations

FDOT Lighting Initiatives
• Intersection Retrofits
To improve illumination levels at signalized intersections within corridors that 
have high frequency of nighttime pedestrian crashes



Florida Department of Transportation

FDOT Illuminations

FDOT Lighting Initiatives
• Intersection Retrofits



Florida Department of Transportation

FDOT Illuminations

FDOT Lighting Initiatives
• HPS to LED Transition



Florida Department of Transportation

FDOT Illuminations

Context Sensitive Considerations
• Installation of shielded fixtures 

near residential areas



Florida Department of Transportation

FDOT Illuminations

Context Sensitive Considerations

• Sea turtle 
lighting and 
seasonal 
light control.



Florida Department of Transportation

FDOT Illuminations



Katharine J. Hendrickson
khendrickson@broward.org

(954) 357-5113 

Darker Skies, Darker Beaches
• Four Lessons in Rolling Trunk
• Lighting Impacts
• Align with State Standards
• FREE
• Borrow up to 3 Weeks
• Available to Broward Teachers
• Part of Statewide Program

“When I told them they were engineers who would design lights to help 
turtles, they were hooked!”  

-Mollie Mukhamedov, Teacher, Morningside Elementary

Application Link: 
https://goo.gl/forms/gqZx6ldKYCyUKng03

https://goo.gl/forms/gqZx6ldKYCyUKng03


September 7th, 2017

Presented by Joshua Hammond
Manager – Financial & Operational Support

Public Services Department 

Collier County
Lighting 

Standards
Case Study



Collier County Lighting Team Overview

• Created in April 2016

• Comprised of major lighting stakeholders within the County

• Tasked with:

• Assessing the current state of lighting in Collier County

• Researching best practices for lighting standards and policies

• Developing standards for County owned/maintained sites and structures

• Analyzing Return On Investment (ROI) for potential retrofit projects

• Laying the foundation for Land Development Code updates



Collier County Lighting Team Structure

County Commissioner
Project Initiator

Deputy County Manager
Project Sponsor / Champion

Facilities Management – Applications Analyst

Parks & Recreation – Maintenance Superintendent

Development Review – Principal Planner

Transportation Engineering – Project Manager

Information Technology – Network Administrator

Solid & Hazardous Waste – Associate Project Manager

County Manager’s Office – Operations Analyst

IDA & Sheriff’s Office
Stakeholders / Partners

Self-Managed Team



Vision, Mission, and Guiding Principles

Vision: To be a leader in community lighting standards and practices, while 
protecting and preserving the natural environment and view of the night sky.

Mission: To develop standards, policies, and codes that effectively, efficiently, 
responsibly, safely, and securely illuminate Collier County.

Guiding Principles: 

• Lighting designs should minimize light trespass/pollution and impact on neighboring 
properties and natural habitats while ensuring safety, security, utility, productivity, 
commerce, livability, and enjoyment.

• Lighting equipment should be responsibly selected and sourced through careful 
consideration of the short and long-term financial, environmental, and social costs 
incurred through lighting.

• Energy and resources should be conserved to the greatest extent possible.

• Designs should be practical as well as financially and technologically feasible, based 
on industry-acceptable best practices.

• Lighting systems should be properly implemented, maintained, and managed.



Self-Managed Team Process

• Project Scope and Project Plan

• Vision, Mission, and Guiding Principles

• Common Language and Understanding

• Research

• Individual & Group Deliverables



Standards/Policy Framework

Lighting Zones (LZ)

[IES/IDA Model Lighting Ordinance]

+

Site Types for LZ Classifications

[U.S. D.O.D “Unified Facilities Criteria”]



Collier Lighting Standards Applicability

• Sites and structures owned and/or maintained by the BCC Agency

• Designed to be prospective and will not require immediate retrofits

• Does not apply to private businesses or residences (at this time)



Lighting Restrictions by Zone

Lighting
Zones

Light Reduction
R = Required / V = Voluntary

Maximum Light Output 
Percentage

LZ0 R - 1 Hour after close of business 25%

LZ1 R- 1 ½ Hours after close of business 25%

LZ2 R - 2 Hours after close of business 50%

LZ3 V - 2 Hours after close of business 50%



LED Lighting Evaluation

FACTS

• The world is moving to LED

• Longer Lifespan = Bad Lighting Decisions Last Longer

• Not everyone is concerned about the night sky

OPPORTUNITIES

• LED transition creates the urgency for policy change

• Win over policymakers by appealing to their purse strings

• New technologies can benefit everyone (even sea turtles)



Lighting Retrofits That Make Cents

US DOE Municipal Solid-State Street Lighting Consortium

Street and Parking Facility Lighting Retrofit Financial Analysis Tool

• Our General Findings:

• Decreased maintenance costs

• ~ 60% energy savings

• ~ 5 to 7 year break-even point for retrofit projects



Communicating Night Skies with Policymakers

Learn/Research Where They Stand

1. Start with Vision, Mission, and Guiding Principles

2. Keep it Simple

3. Be Visual

4. Show Them the $$ Before the Flora & Fauna

5. Let Your Stakeholders Speak



• Fixtures to Replace: 4,958

• Total Undiscounted Capital Expenditure: $3,850,000

• Break-even Point: 5 to 7 Years

• Total Discounted Savings (20 Years): $3,600,000

• Annual Undiscounted Energy Savings: $345,000 (60%)

• Annual Undiscounted O&M Savings: $158,000

Example: Roadway Lighting ROI



Example: Basic Principles of Efficient & Effective Lighting

• Use light only when you need it

• Be no brighter than necessary

• Only light intended areas

• Limit glare, light trespass, and skyglow



Example: Lighting Basics for Crime Prevention and Safety

• Allow for the detection of potential threats

• Don’t spotlight potential victim(s)

• Avoid harsh shadows and glare

• Uniformity of light is more important than overall light levels

Unshielded Light SourceShielded Light Source



Questions?



Broward County Night Friendly Lighting 

Monitoring and Next Steps
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STAR
Sustainability Tools for Accessing and Rating Communities 

Preliminary Step, identify at least 3 target areas that will be evaluated for ambient light 
achievement in Outcomes 2 and 3. The target areas should include at least 1 commercial 

area or corridor, 1 residential or mixed-use neighborhood, and 1 natural area that 
contain species or ecosystems sensitive to light. 

Selected locations should be based on a formal study or community planning process that 
establishes quantifiable targets for reducing excess noise and light. Alternatively, the applicant may 

select areas that are experiencing ambient noise or light pollution issues as indicated by a high 
number of noise or light pollution complaints or where sensitive species are known to exist.  For 

verification, list the target areas that will be evaluated for ambient noise and ambient light 
achievement, and upload a map showing the selected areas. 

Photo Credit: 
The City Dark



STAR
Sustainability Tools for Accessing and Rating Communities

Outcome 2: Light in the Community
= Show progress toward locally identified ambient light targets for light glare and/or light trespass               

Outcome 3: Light in the Night Sky
= Achieve a sky glow at or below 4 in the Bortle Dark-Sky Scale where the Milky Way is still visible in 
residential areas, or a Sky Quality Meter reading of 21.2 or greater as measured by a handheld Sky 

Quality Meter (SQM) device or app. 
Or

= Achieve certification as an International Dark Sky Community      

Photo Credit: 
The City Dark



STAR
Sustainability Tools for Accessing and Rating Communities

Outcome 2: Light in the Community
= Show progress toward locally identified ambient light targets 

for light glare light trespass               

IMPLEMENTATION
Show progress toward locally identified ambient light glare and/or light trespass targets for each 

commercial, natural, and residential area identified. Collect, demonstrate, and justify locally 
determined metrics. (Partial credit is available)

Photo Credit: 
The City Dark

Examples might include:
• decreased average levels of illuminance (lux) or luminance (cd/m2) in target areas;
• decreased numbers of light glare/trespass complaints in target areas; 
• concerted efforts to shield unshielded lights, reduce the luminance level of 
lighting, or install lights that properly direct lighting in target areas.



STAR
Sustainability Tools for Accessing and Rating Communities

Outcome 3: Light in the Night Sky
= Achieve a sky glow at or below 4 in the Bortle Dark-Sky Scale where the 

Milky Way is still visible in residential areas, or a Sky Quality Meter reading of  21.2 or 
greater as measured by a handheld Sky Quality Meter (SQM) device or app. 

MEASUREMENT
Readings should be taken in at least 3 different seasons within the 

past year to establish the average rating or measurement. 
(Partial credit is available)

Photo Credit: 
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Insert albert’s maps
Guide discussion with questions

Get folks to vote



Insert albert’s maps
Guide discussion with questions

Get folks to vote
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