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PALM BEACH COUNTY

2021 Total Number of Sea Turtle 
Crawls (Nests + FC)

78,336

Crawls per mile
~1,734

That’s a crawl every 3 feet!

Tourism Development Council, PBC 

PBC ERM

PBC Population 2021
1.498 million 

(3rd in the state)

Loggerhead Marinelife Center

Miles of Coastline
~46
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Tourism Development Council, PBC 

Presenter Notes
Presentation Notes
Palm Beach County boasts approximately 46 miles of beautiful coastline and not only do our residents and visitors love our beaches but so do our sea turtles.  The loggerhead, green and leatherback sea turtle nests and non-nesting emergences totaled 78,336 crawls in 2021 which equates to approximately 1,734 crawls per mile so that’s a crawl every 3 feet in Palm Beach County.  We are the densest sea turtle nesting beach in the state of Florida, meaning we do have the most nests per mile.  This is extremely important for Palm Beach County to implement sea turtle protection measures and find ways to help our human residents co-exist with our turtle residents. 
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SEA TURTLE PROTECTION 
PALM BEACH COUNTY
 Unified Land Development Code, Article 14, 

Chapter A. - Sea Turtle Protection and Sand 
Preservation (ULDC 14.A)

 Sets restrictions on coastal lighting activity to 
protect sea turtle nesting habitat

 Established in 1987
 Amended in 2009, 2011
 Lighting Plan Applications, Obstructions, 

Sand Preservation
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PBC ERM

Presenter Notes
Presentation Notes
So Palm Beach County has a Sea Turtle Protection Ordinance under our Unified Land Development Code, Article 14, Chapter A – sea turtle protection and sand preservation.  ULDC 14.A sets restrictions on coastal lighting activity to protect sea turtle nesting habitat.  It was first established in 1987 and has since been amended twice in 2009 and 2011.  It also includes requirements for lighting plan applications for new development as well as existing development that is conducting modifications; and includes provisions for obstructions and sand preservation on our beaches as well. 
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ULDC 14.A 
JURISDICTION
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 Municipalities within PBC have option to 
Opt-in or Opt-out of ULDC 14.A
 Opt-in municipalities are monitored and 

enforced by PBC ERM
 Opt-out municipalities responsible for 

enforcing an “equally or more stringent” 
ordinance of their own
 ULDC 14.A. establishes a Sea Turtle 

Protection Zone (STPZ) of 600 feet from 
Mean High Water (MHW)

FWC

Presenter Notes
Presentation Notes
ULDC 14.A gives municipalities the option to either opt-in or opt-out of the code.  Opt-in municipalities are monitored and enforced by our department.  Opt-out municipalities were required to create an equally or more stringent ordinance of their own that they are responsible for enforcing when they chose to opt-out.  ULDC 14.A also establishes a sea turtle protection zone of 600 feet from MHW, so parcels that have lighting within 600 feet of the MHW are enforceable and anything past this is not. 
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PBC ERM DUTIES
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 TASK 1 – Conduct nighttime lighting 
surveys 

 TASK 2 – Assess compliance (non-
approved interior/exterior lights visible 
from the beach w/in 600 feet)

 TASK 3 – Conduct a minimum of 3 
lighting surveys 

 TASK 4 - Issue notices of non-
compliance

 TASK 5 – Meet performance standards, 
achieve 95% compliance rate BEFORE AFTER

PBC ERM PBC ERM

PBC ERM PBC ERM

Presenter Notes
Presentation Notes
Our program staff are tasked with several duties during sea turtle nesting season which is March 1 – Oct 31 in PBC. In general, non-compliant lighting consists of all non-approved exterior lighting or interior lighting that is visible from the survey area and does not have a permit to be turned on (ULDC 14.A). Surveyors began at 9:00 pm and survey from one designated boundary on the beach to the other, looking for non-compliant lighting that is visible from the beach. At each non-compliant property, photos, GPS coordinates, and notes are taken in order to fully identify and describe the issue. Notes on each fixture, type, location, etc… are recordedThese notes are used  for generating notices of non-compliance and when meeting with property owners to create a lighting plan resolving such issues. 
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DARKER BEACHES AND BRIGHTER MINDS
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 Observed Low to High 
Compliance rate from 1st to 
3rd survey when 
correspondence was involved

 >300 parcels, millions of 
coastal residents/visitors 
each year

 Determine high priority areas

PBC ERMPBC ERM

PBC ERM

PBC ERM

Presenter Notes
Presentation Notes
Because our goal is to complete our tasks in a timely manner and meet our performance standards, we decided that we needed to take a closer look at the data and find a way to assess our high priority areas. We did tend to find that we had a low to high compliance rate from the 1st to 3rd survey when we were able to meet with property owners and building managers after issuing their first notices because we were able to help them achieve compliance by the 3rd survey. With over 300 parcels and 100s of 1000s of coastal residents, this seemed like an overwhelming task to try and meet with every single non-compliant property. But what if we could find a way to figure out the high priority areas that really needed our help and heavily focus our efforts there first
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 Create a rubric for scoring 
properties

 Evaluate properties, assign scores
 Input property scores into GIS map 

layer
 Focus efforts on hot spots

 High to low priority areas

 High scored properties

SPARK A CHANGE!

Presenter Notes
Presentation Notes
To do this we decided that a hot spot analysis would be a perfect tool in visualizing our priority areas. We started by creating a rubric for scoring properties, input every score into a GIS map and then ran a hot spot analysis using Arc Map. Using the raw compliance data, the hot spot analysis was performed to reflect where statistically significant amounts of high and low-value clustering is present. “Hot” spots, in this case, would reflect areas with spatial clusters of non-compliant properties, whereas “cold” spots would reflect areas with spatial clusters of more compliant properties. From there we would focus our efforts on the high priority areas first and narrow in on the highest scored individual properties in those areas. 



Palm Beach County Dept. Environmental Resources Management2/2/2023 Kawana 8

Presenter Notes
Presentation Notes
Each property is scored a value of 0 through 10, with 10 being the most non-compliant and 0 being compliant with ULDC14.A. This rubric was created based off of ULDC14.A. standards and also our monitoring efforts and observations making it unique to PBC.  To replicate a rubric in another location, this would need to be adjusted to reflect the standards of the local jurisdiction. 
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2022 FULL COUNTY HOT SPOT ANALYSIS

Survey 1 Survey 2 Survey 3
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Presenter Notes
Presentation Notes
We made assessments of our full jurisdictional map after each survey and determined areas of high priority, which are red and are of the highest concern as they are at a 99% confidence interval for non-compliance.  In contrast, dark blue areas were of the lowest concern as they are at a 99% confidence interval for compliance.  This is the full county hot spot analysis during each survey of the 2022 season, but for purposes of time, I’ve decided to highlight 2 areas in the north and central sections of the county with differing beach morphology, population levels and infrastructure. I do also want to note before moving on, that hotspots draw on neighboring properties throughout the whole dataset, so it is also comparing survey results to the entire county’s survey. Hotspots are best understood as a regional understanding of lighting compliance status, and are not specifically reflective of individual properties. For targeting specific properties of concern, we utilize the raw data to see how lighting conditions change across each survey, and identify areas of concern for individual properties in this way. 



Palm Beach County Dept. Environmental Resources Management

NORTH COUNTY
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INFRASTRUCTURE
Small multi-family condos

< 10 stories
Single family homes

BEACH MORPHOLOGY
Ongoing dune restoration

County Park
Inlet, wider beach

POPULATION DYNAMICS
Moderately populated

Seasonal residency

PBC PAPA

PBC PAPA

PBC PAPA

PBC PAPA

Loggerhead Marinelife Center

Presenter Notes
Presentation Notes
Starting in the North County, this area has beach morphology characteristics that include an ongoing dune restoration at the north end of this beach, a County Park with no structures or lighting towards the central portion of this beach and an inlet and wider beach with heavy dune vegetation towards the south end of this beach.  The infrastructure here consists of small multi-family condos that are less than 10 stories tall and a stretch of single family homes on the south end of the beach.  The area is moderately populated and has a very high tendency of seasonal residency, so typically during the mid-summer months there are very few residents actually staying here. Another important note is that this area is our densest nesting beach in the County and receives several 1000s of nests in just under a 2 mile long stretch. 
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2022 HOT SPOT – NORTH COUNTY
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Survey 1 Survey 2 Survey 3

Presenter Notes
Presentation Notes
A perfect example of how meeting with properties after the 1st survey can help you achieve compliance by the 3rd survey.  During the first survey there were a lot of non-compliant areas of concern and as a result, several properties that received notices.  Since this was a high priority area, we met with property owners or managers and conducted day time walk through with them to address the non-compliant issues and give them recommendations for modifying, removing or replacing fixtures and bulbs.  It worked so well that we actually had areas of cold spots show up by our 3rd survey where they were statistically significant in compliance and a resulting low area of concern, and this was great because this is an extremely dense nesting beach and mostly all properties achieved compliance by peak hatching season. 
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CENTRAL COUNTY
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INFRASTRUCTURE
Multi-family, multi-unit

Commercial (hotels/time-shares)
Multi-story, most > 15 stories

BEACH MORPHOLOGY
Ongoing dune restoration

Wide center, offshore hardbottom, and 
rocks on beach

Inlet, sand transfer plant, easternmost 
point in FL

POPULATION DYNAMICS
Very Dense
Transient

Google Earth

Google Earth

Google Earth

Presenter Notes
Presentation Notes
In the central county portion, this area has beach morphology characteristics that include an ongoing dune restoration at the north end, a wide stretch of beach with offshore hard bottom and shoreline rock structures towards the central portion and an inlet with a sand transfer plant at the south end of this beach.  This section of beach is also the easternmost point in Florida, making it very easy for sea turtles to stop by here to nest.  The infrastructure here consists of very tall multi-family, multi-unit condos and hotels with large common areas that include pools, tennis courts, parking lots, dining, and other recreational areas. This beach is very densely populated, and receives a lot of visitors because many portions of the beach are either public or accessible by hotel guests. 
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2022 HOT SPOT – CENTRAL COUNTY
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Survey 1 Survey 2 Survey 3

Presenter Notes
Presentation Notes
Because this area typically has a lot of higher scores in a smaller area, the hot spot analysis was creating a very wide distribution of high priority and this is somewhere we needed to also look at the raw data so that we could really narrow in on the buildings that were of the greatest concern, especially when the analysis wasn’t really showing us much change from the 1st survey to the 3rd survey. This is a highly populated area, with multi-story buildings, and is highly transient with a lot of hotels, so interior lighting and indirect illumination from recreational areas is a constant issue for us (as well as light sources and sky glow from inland properties that fall out of our jurisdiction (and past that 600 feet)). (transition) Looking at the raw data we started visiting with the highest scored properties first, and eventually were able to meet with almost all property management in this section of beach, however there is extremely high turnover in condo managers here and we are continuously having to educate new staff.  This definitely remains an area of high priority for us where we are focusing on meeting with properties more often, holding several pre-season walk-throughs, meeting new management, distributing more educational materials, and even conducting outreach event opportunities in this area so hopefully we’re providing some sort of connection to the resource for the community there. 
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2022 AVERAGE COMPLIANCE SCORES AT ALL 
MUNICIPALITIES FOR EACH SURVEY

NOTICES ISSUED Survey 1 Survey 2 Survey 3

OVERALL AVERAGE 
COMPLIANCE RATE 57% 92% 96%

Presenter Notes
Presentation Notes
These are the average compliance scores for all the municipalities for each survey - from survey 1 in red, to survey 2 in yellow to survey 3 in green there is a drop in the overall average score for most of the municipalities.  Ones where the average score went up at the 3rd survey are very small municipalities so a change at one property can significantly increase the overall average score.  In Lake worth where we don’t see a change at all, this section of beach is all one parcel with multiple rented units for businesses and our only issue here is typically interior lighting.  When looking at our notices issued in 2022, we started out the season with an overall average compliance rate of 57% and by the 3rd survey we reached an overall compliance rate for our notices sent of 96%, which exceeds our performance measure goal of 95% that I mentioned earlier. 
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SPARK CHANGE
Assess priority areas, connect

people with the resource.

Build a connection with one another 
and create a community.

Create a community, and change
begins to happen. 

Cedric Angeles, Southern Living

Presenter Notes
Presentation Notes
What we’ve learned from this study and what I hope the takeaway for you today is how to spark change by building connections. When people have a connection with their environment they learn our environmental challenges and it becomes more real and personal for them and in turn so does their desire to meet those challenges. In our case we sparked change by assessing our priority areas and connected people with the resource by teaching them about sea turtles and the best management practices for lighting at their properties.  In doing so we built a connection with one another and began to create a community, and when you create a community change begins to happen. 
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Thank you, I wish you DARK SKIES! 
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Any Questions?

Palm Beach County Dept. Environmental Resources Management

Thank you!
FSBPA Committee

Palm Beach County
Colette McEntee, ERM

Emma Rimmer, Earthjustice (formerly ERM) 
TJ Steinhoff, ERM

Matt Mitchell, ERM
Julie Bishop, formerly ERM

Mike Stahl, ERM
Deb Drum, ERM

Contact:
Teal Kawana, Environmental Analyst

Palm Beach County
Department of Environmental Resources 

Management
tkawana@pbcgov.org

561-681-3852
www.pbcgov.org
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