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Okaloosa County Snorkel Reef Coordinates 

Beach Access #6 

Snorkel Reef 

 

Longitude 

 

Latitude 

 

Longitude 

 

Latitude 
Northwest Corner 86° 37.5976' W 30° 23.7652' N -86.626627 30.396087 
Northeast Corner 86° 37.5330' W 30° 23.7614' N -86.625551 30.396023 
Southeast Corner 86° 37.5473' W 30° 23.5820' N -86.625789 30.393033 
Southwest Corner 86° 37.6119' W 30° 23.5859' N -86.626864 30.393098 
Beach Access #2 

Snorkel Reef 

 

Longitude 

 

Latitude 

 

Longitude 

 

Latitude 

Northwest Corner 86° 36.4980' W 30° 23.6960' N -86.608300 30.394933 
Northeast Corner 86° 36.4341' W 30° 23.6873' N -86.607235 30.394788 
Southeast Corner 86° 36.4664' W 30° 23.5096' N -86.607773 30.391827 
Southwest Corner 86° 36.5303' W 30° 23.5184' N -86.608838 30.391973 
Beasley Park 

Snorkel Reef 

 

Longitude 

 

Latitude 

 

Longitude 

 

Latitude 
Northwest Corner 86° 35.1347' W 30° 23.5565' N -86.585579 30.392609 
Northeast Corner 86° 35.0700' W 30° 23.5575' N -86.584500 30.392626 
Southeast Corner 86° 35.0662' W 30° 23.3778' N -86.584437 30.389629 
Southwest Corner 86° 35.1309' W 30° 23.3767' N -86.585515 30.389612 
Henderson Beach 

State Park Snorkel 

 

 

Longitude 

 

Latitude 

 

Longitude 

 

Latitude 

Northwest Corner 86° 27.1894' W 30° 22.9841' N -86.453157 30.383068 
Northeast Corner 86° 27.1249' W 30° 22.9802' N -86.452081 30.383003 
Southeast Corner 86° 27.1394' W 30° 22.8008' N -86.452323 30.380013 
Southwest Corner 86° 27.2039' W 30° 22.8047' N -86.453399 30.380078 
Pompano St 

Beach Access 

  

 

Longitude 

 

Latitude 

 

Longitude 

 

Latitude 

Northwest Corner 86° 25.1440' W 30° 22.8287' N -86.419066 30.380478 
Northeast Corner 86° 25.0801' W 30° 22.8199' N -86.418002 30.380331 
Southeast Corner 86° 25.1127' W 30° 22.6423' N -86.418544 30.377372 
Southwest Corner 86° 25.1766' W 30° 22.6511' N -86.419609 30.377518 
The Crab Trap 

Snorkel Reef 

 

Longitude 

 

Latitude 

 

Longitude 

 

Latitude 

Northwest Corner 86° 24.4916' W 30° 22.7664' N -86.408194 30.379439 
Northeast Corner 86° 24.4277' W 30° 22.7575' N -86.407129 30.379292 
Southeast Corner 86° 24.4603' W 30° 22.5800' N -86.407672 30.376333 
Southwest Corner 86° 24.5242' W 30° 22.5888' N -86.408737 30.376479 
Crystal Beach at 
Henderson State 
Park Snorkel Reef 

 

Longitude 

 

Latitude 

 

Longitude 

 

Latitude 

Northwest Corner   -86.4353° West 30.3815° North 
Northeast Corner   -86.4346° West 30.3815° North 
Southeast Corner   -86.4347° West 30.3799° North 
Southwest Corner   -86.4354° West 30.3799° North 
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Okaloosa Island 
Beach Access #4 
Snorkel Reef 

 

Longitude 

 

Latitude 

 

Longitude 

 

Latitude 

Northwest Corner   -86.6171° West 30.3957° North 
Northeast Corner   -86.6165° West 30.3957° North 
Southeast Corner   -86.6166° West 30.3941° North 
Southwest Corner   -86.6172° West 30.3941° North 

 

4



Section A.6.2 

5



6

jtrifilio
Line

jtrifilio
Line

jtrifilio
Line

jtrifilio
Line

jtrifilio
Line

jtrifilio
Line

jtrifilio
Line

jtrifilio
Line



Section A.6.1 

7



The Northwest Vacation Region 
The Northwest Vacation Region includes the following counties: Bay, Calhoun, Escambia, Franklin, 
Gulf, Holmes, Jackson, Liberty, Okaloosa, Santa Rosa, Walton, and Washington.  The Northwest 
Vacation Region is home to the world’s finest sandy-white beaches. 
 

Age of Adult Traveler    
 

Purpose of Trip   
18-34 Years Old 27% 

 
Leisure  95% 

35-54 Years Old  50% 
 

Vacation/Getaway Weekend  60% 
55+ Years Old  23% 

 
Visit Friends/Relatives  22% 

Average Age  44.0 
 

Other Leisure  13% 
Median Age  44.0 

 
Business  5% 

   
Convention/Group Meetings  2% 

Household Income    
 

Other Business  4% 
Under $50,000  20% 

   $50,000 - $74,999  16% 
 

Average Expenditures (per person per day) 
$75,000 - $99,999 26% 

 
including transportation  $135  

$100,000 - $149,999  20% 
 

excluding transportation  $102  
Over $150,000  18% 

   Average HH Income  $100,800  
 

Length of Stay   
Median HH Income $88,300  

 
1-3 nights 48% 

   
4-7 nights  48% 

Top 5 Origin States   
 

8+ nights 4% 
Alabama  19% 

 
Average  4.0 nights 

Georgia  16% 
 

Median  3.0 nights 
Louisiana  10% 

   Mississippi   8% 
   Texas  7% 
   Type of Transportation    

 
Travel Party Composition   

Air  5% 
 

One Adult  30% 
Non-Air  95% 

 
Couples*  28% 

   
Families  26% 

Accommodations   
 

Other  15% 
Paid  71% 

 
Average Number on Trip  2.7 

Hotel/Motel Paid  34% 
 

Median Number on Trip  2.2 
Non-Hotel/Motel Paid  36% 

   Non-Paid  22% 
 

Top Activities (multiple response)   

   
Beach/Waterfront  72% 

Seasonality    
 

Shopping  39% 
Winter (Dec - Feb)  12% 

 
Culinary/Dining Experience  35% 

Spring (Mar - May)  21% 
 

Visit Friends/Relatives  23% 
Summer (Jun - Aug)  48% 

 
Touring  18% 

Fall (Sep - Nov) 19% 
 

Nightlife  15% 
Note: Totals may not add up due to rounding 
 
Source:  D.K. Shifflet and Associates 

*A couple is defined as one male and one female 
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Other Revenue – Data Collection Part B 

Revenues Table B.2.1 

 

 Visit Florida statistics show:   

Average Daily Expenditures per person is $135.00 

                                             Party Size: 2.7 people 

                                             Length of stay: 4.0 nights 

Project revenue has been conservatively estimated using the following: 

                                             5 month snorkel/dive season (average monthly water 
temperatures could easily allow for 1 or 2 more months of use) 

                                             15 snorkelers/divers per day/per reef 

                                             8 reefs 

                                             3,600 snorkelers/divers per month 

                                             18,000 snorkelers/divers per 5 month season 

                                             3 day average stay (1 less day than average per Visit Florida) 

150 days x 15 divers/day x 8 reefs x 3 days x $135/day = $7,290,000 

The 10 year revenue projections consist of a modest 5% increase each year. This 
can easily be exceeded given a marketing effort to make the existence of the reef 
network more available to the public.  

 

10



Section B.2.3.1 

11



Phase III Early Restoration Projects

Alabama • Florida • Louisiana • Mississippi • Texas
NOAA • Department of the Interior • U.S. Environmental Protection Agency • U.S. Department of Agriculture

PROJECT DESCRIPTIONS

The Deepwater Horizon Natural Resource Damage 
Assessment Trustees have selected four regional 
projects to implement across Florida’s Panhandle.    
The first is an oyster restoration project; the next one 
is a submerged aquatic vegetation restoration project; 
the last two are recreational use projects.As a result 
of the Deepwater Horizon oil spill, oyster secondary 
productivity and submerged aquatic vegetation along 
Florida’s Panhandle suffered adverse impacts, and 
the public’s access to and enjoyment of their natural 
resources along Florida’s Panhandle was denied or 
severely restricted.  The oyster restoration project 
seeks to foster reef development by constructing 
breakwaters, and the submerged aquatic vegetation 
restoration project seeks to restore submerged aquatic 
vegetation through appropriate restoration techniques.  
The two recreational use projects seek to enhance and/
or increase the public’s use and/or enjoyment of those 
natural resources.

The Florida Oyster Cultch Placement project, which 
would take place in Escambia, Santa Rosa, Bay, and 
Franklin counties will place cultch material for the 
settling of oyster larvae and oyster colonization in 
three Florida Bays: 
• Pensacola Bay & St. Andrews Bay will include placing 
12,000 cubic yards of cultch material over 60 acres in 
each bay system.
• Apalachicola Bay will include placing 18,000 cubic 
yards of cultch material over a 90 acre area. 

The Florida Seagrass Recovery Project will primarily 
be located in St. Joseph Bay Aquatic Preserve in Gulf 
County, with potential additional sites in Alligator 

Harbor Aquatic Preserve in Franklin County and St. 
Andrews Aquatic Preserve in Bay County. The first 
step of the project will be surveying and mapping the 
seagrass scarring in three Aquatic Preserves (St. Joseph 
Bay, Alligator Harbor, and St. Andrews).  The next step 
will involve placement of sediment tubes across two 
acres of seagrass propeller scars.  The final step will 
involve the placement of bird stakes in the project area 
to facilitate restoration.  Additionally, a boater outreach 
and education component of the project will install 
Shallow Seagrass Area signage, update existing signage 
and buoys where applicable, and install educational 
signage and provide educational brochures about best 
practices for protecting seagrass habitats at popular 
boat ramps in St. Joseph Bay, Alligator Harbor, and St. 
Andrews Bay.

The Florida Artificial Reef Creation and Restoration 
project, will take place in Escambia, Santa Rosa, 
Okaloosa, Walton, and Bay counties.  The project 
includes reef designs to be constructed at various 
depths.  The deep water “nearshore reefs” will have 
a single, prefabricated modular design and will be 
located within nine nautical miles of shore.  Shallower 
“snorkeling reefs” have a piling-mounted design using 
disc-shaped concrete and limestone layers with spacers 
between the layers, in less than 20 feet deep water and 
within 950 feet of shore. 
 

Deepwater Horizon Oil Spill Natural Resource Damage Assessment

Florida: 
Regional Projects
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2014
www.gulfspillrestoration.noaa.gov

FOR MORE INFORMATION CONTACT
Ashley M. Williams
Gulf Coast Public Affairs Manager
Florida Department of Environnmental Protection
ashley.m.williams@dep.state.fl.us; (850) 245-2197

The Scallop Enhancement for Increased Recreational  
Fishing Opportunity in the Florida Panhandle 
project will be implemented in Bay County (St. 
Andrew Bay system) and in Escambia and Santa Rosa 
counties (Pensacola Bay / Santa Rosa Sound) and 
possibly Okaloosa and Walton counties.   Ideally by 
implementing this project, scallop populations in the 
targeted locations could be eventually increased to 
self-sustaining levels to support recreational harvests. 
Scallop populations in Gulf and Franklin counties may 
be enhanced if deemed appropriate to reduce the risk 
of collapse in currently harvested areas.

Florida: Regional Projects

PROJECT COSTS 

The Florida Oyster Cultch Placement 
project is $5,370,596.

The Florida Seagrass Recovery project is 
$2,691,867.

The Florida Artificial Reef Creation and 
Restoration project is $11,463,587. 

The Scallop Enhancement for Increased 
Recreational Fishing Opportunity in the 
Florida Panhandle project is $2,890,250. 
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Early Restoration Natural Resource Damage Assessment Phase III Status Report 02/10/15 

Jon Dodrill, FWC Division of Marine Fisheries Management (850.617.9628; jon.dodrill@myfwc.com) 
received the following information on 02/10/15 from Kelly Samek, FWC Gulf Restoration Coordinator: 

1.  The Memorandum of Understanding (MOU) between the Florida Fish and Wildlife Conservation 
Commission (FWC) and the Florida Department of Environmental Protection (DEP) has been completed. 
However, the agreed upon MOU prior to final execution, must be reviewed by the Florida Department 
of Financial Services (DFS). This review will hopefully occur before the end of February 2015. The MOU is 
reportedly pretty straight forward and I expect to receive an executed copy once finalized. 

2.  The MOU memorializes the requirement to adhere to the Deepwater Horizon (DWH) Natural 
Resource Damage Assessment (NRDA) Trustee Council Financial Procedures for Early Restoration (see 
separate attachment, “Final Financial Standard Operating Procedures 08-6-2013”). 

3.  Following DFS review and final MOU execution NRDA phase III funds will be transferred from DEP to 
FWC with the exception of the funds for projects in which there will still be substantial continued DEP 
involvement (e.g. the Escambia County Fish Hatchery construction).  We expect FWC to receive funds 
released for the NRDA Phase III panhandle regional artificial reef project possibly by the end of the first 
week in March 2015.  No initial steps for initiation of work or expenditure of funds will be taken until 
FWC has received the funds from DEP. 

4.  The panhandle regional reef project will require, in addition to contract management responsibilities 
with the five involved counties, extensive periodic reporting in accordance with specific NOAA 
restoration center database monitoring requirements.  It is our intent  to hire an additional staff 
member (OPS) working out of the Tallahassee FWC reef program office to provide additional technical, 
federal data base management and project specific contract agreement management to oversee this 
NW Florida Regional Project.   
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Okaloosa County Tourist Development Department

1540 Miracle Strip Parkway

Ft. Walton Beach, FL  32548

Regular Meeting  http://www.okaloosafl.com

~ Minutes ~

Thursday, February 26, 2015 2:00 PM Emerald Coast Convention Center

Okaloosa County Tourist Development Department Page 1 of 7 February 26, 2015

Council Members & Staff
Attendee Name Title Status Arrived Departed

Dale Peterson Chairman, Dale E. Peterson Vacations Present

Thomas Rice Vice-Chairman, Magnolia Grill Present

Rachel Joyce Hampton Inn FWB Present

Martin Owen ResortQuest by Wyndham Present

Thom Gossom Best Gurl, Inc. Present

Joe Guidry Ramada Plaza Resort Present

Tuffy Dixon City of Destin Councilman Present

Mike Anderson City of Fort Walton Beach Mayor Present 2:15

Carolyn Ketchel Commissioner, District 2 Present

Ed Schroeder Director, Tourist Development Department Present

Lynn Hoshihara TDD Attorney Present

Pledge of Allegiance and Welcome (Dale Peterson - Chairman)

Chairman Dale Peterson called the meeting to order at 2:00 PM with the Pledge of Allegiance.

Public Comments Related to Current Agenda (3 minutes each)

Dan Martin, Pelican Beach Resort, introduced Josh Pryor to the Council Members.  Josh is Dan’s 
replacement and will be attending future TDC meetings.

Rebecca Sherry thanked the Council members for the opportunity to speak regarding the proposed turtle 
lighting grant.  Ms. Sherry opposed the agreement as written as it is too expensive and the attachments 
don’t reflect Okaloosa County.

Councilmember’s Minute

Tuffy Dixon apologized for missing a meeting as he was out of town.  Dale Peterson expressed 
appreciation for Mr. Windes’ contributions.  Tom Rice wore a special shirt with a WW II Rangers tab 
honoring Rangers.  He also noted the Doolittle Raiders are coming here on September 19, 2015.  Mike 
Anderson apologized for arriving late.  Joe Guidry stated that the area had an outstanding Snowbird 
season.  The community really came together and the Snowbirds expressed their appreciation for the 
effort.  Martin Owen encouraged attendance in Tallahassee on March 11, 2015 for Florida Tourism Day. 

Visitor
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Okaloosa County Tourist Development Department Page 2 of 7 February 26, 2015

a. Okaloosa Island Bike Paths Presentation (Dave Hancock)

Dave Hancock said bike paths are a huge draw in Hilton Head and other areas, which led to a movement 
for bike paths in the Ft Walton Beach / Destin area.  The slogan is “Sustainable Tourism – Moving 
People out of their Cars and on Bikes” and will have a positive effect on traffic.  Pathways will be built
the length of Santa Rosa Blvd and from the east end of Brooks Bridge to the Destin Bridge on the south 
side of Highway 98.

Funding will come from the Restore Act grants.  A $90K grant application will be submitted in March 
for a preliminary design and environmental study of the proposed pathway sites.  Committee members 
are Kathy Foster, Jill Higgins, Jim Hendrix, Dave Hancock & Brian Ruscher.  Stakeholders will include 
the Okaloosa County Commissioners, FDOT, DEP, City of Fort Walton Beach, DOD and local 
businesses with 100% buy-in.  Project benefits are an untapped source of revenue for local businesses, 
health and fitness improvement, less vehicles on the road, negligible environmental impact with FDOT 
responsible for roadways and a 150’ right of way, and an economic impact from increased jobs.  These 
pathways will be part of the great Florida path network.  Okaloosa and Walton Counties are in the 
middle of the corridor.  This is the first attempt for sustainable tourism and Mr. Hancock requested TDC 
support for this project.

Dale Peterson asked for an estimated cost.  Mr. Hancock responded that FDEP estimates $500K per 
mile, which would total $4M for Hwy 98.  Mike Anderson asked what would happen if Restore Act 
dollars aren’t available.  Mr. Hancock noted other options are also available.  Commissioner Ketchel 
stated she is an avid bike rider and commended Mr. Hancock for spearheading this project.  Thom 
Gossom asked who and how will the path be maintained, assuming it is built.  Mr. Hancock said 
Okaloosa Island will maintain the path.  Jason Autrey, Okaloosa County Public Works, mentioned 
sidewalks are county and federal property.  There are many options to explore but will start with the 
County first to install sidewalks.  Other methods will be researched for ways to use the easement in 
additional to federal options.

Tom Rice noted that Highway 98 incurs repairs from hurricanes.  He asked if the path would be rebuilt, 
similar to Highway 98 after a storm.  Mr. Autrey stated this must be considered.  Tuffy Dixon asked if 
the study included the pathway all the way from Okaloosa Island to Destin.  Mr. Hancock replied the 
study cost is estimated at $50,000, but use of the existing 2012 study may be allowed.  Carolyn Ketchel 
asked what type of barrier will be used between the road and bike path.  Dave stated that the planned 
barrier is a 4’ dirt barrier and 12’ pathway.  Commissioner Ketchel expressed concern about just a dirt 
barrier due to injuries along Highway 98.  Martin Owen also said a physical barrier to keep the bicycle 
path separate is necessary.  This could be a great option for local business to sponsor portions of the bike 
path.  Dale Peterson asked if 12’ is mandatory.  Mr. Hancock said it isn’t mandatory, but the Brooks 
Bridge replacement will have a separate 12’ wide pedestrian multi-use lane.

Motion to approve endorsement of the Okaloosa Island bicycle pathway concept and eventual 

design.

RESULT: MOTION APPROVED [UNANIMOUS]
MOVER: Thomas Rice
SECONDER: Martin Owen
AYES: Peterson, Joyce, Gossom, Guidry, Dixon, Anderson, Ketchel

I. Items for TDC Approval/Recommendation
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Okaloosa County Tourist Development Department Page 3 of 7 February 26, 2015

a. January 22, 2015 TDC Meeting Minutes (Dale Peterson)

Motion to Approve the January 22, 2015 TDC Meeting Minutes

RESULT: MOTION APPROVED [UNANIMOUS]
MOVER: Mike Anderson
SECONDER: Martin Owen
AYES: Peterson, Rice, Joyce, Gossom, Guidry, Dixon, Ketchel

b. Financial Update – Jan (Charlotte Dunworth)

Charlotte Dunworth reviewed revenues and expenses.  Mike Anderson asked why it takes so long 

to get the data entered as it is two months behind.  Ms. Dunworth responded the Clerk’s office 

processes carryovers after year-end is complete.  Mr. Peterson responded that the Tax Collector’s 

office must wait until the revenues are collected.  Mike Anderson noted that 50% of the budget is 

shown as reserves and tracking doesn’t cross over as a balance.  Ms. Dunworth explained various 

pennies contribute to the reserve amounts and the TDC established a reserve policy as part of its 

FY15 budget recommendation.

Motion to Approve the January Financial Update

RESULT: MOTION APPROVED [UNANIMOUS]
MOVER: Tom Rice
SECONDER: Carolyn Ketchel
AYES: Peterson, Guidry, Owen, Joyce, Gossom, Dixon, Anderson

c. Promotional Reserve Transfer – replenish transfer to BP account (Charlotte Dunworth)

Motion to Approve the transfer of $125,724 from fifth penny promotional reserves to the 

current year media campaign

RESULT: MOTION APPROVED [UNANIMOUS]
MOVER: Martin Owen
SECONDER: Tom Rice
AYES: Peterson, Guidry, Ketchel, Joyce, Gossom, Dixon, Anderson

d. FWC/FDEP Turtle Friendly Lighting Retrofit Grant (Jim Trifilio)

Jim Trifilio referenced Page 31 regarding the background of the Lighting Retrofit Grant and stated 

this grant is in no way an attempt to create a lighting ordinance in Okaloosa County.  Council 

Members discussed the existing documents were created for Walton County and are incompatible 

with Okaloosa County ordinances.  Lynn Hoshihara noted there are additional clerical errors from 

the other district that will also be addressed.  Mike Anderson desired to make a clarification 

regarding previous contact from Rebecca Sherry.  Several additional Council Members stated they 

had also been contacted and expressed concern regarding voting on this matter.  Jim Trifilio will

follow up with items to be addressed and forward to Lynn Hoshihara for review.  Ms Ketchel noted 

this is a good opportunity to update area lighting and is totally voluntary.
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Okaloosa County Tourist Development Department Page 4 of 7 February 26, 2015

David Sherry spoke regarding concerns that the agreement was incorrect/incomplete and that as 

written it commits the County to taking action it may not necessarily do on its own.

Motion to Support the Turtle Lighting Grant Application contingent upon TDD Attorney & 

County Attorney Official Review.

RESULT: MOTION APPROVED [UNANIMOUS]
MOVER: Martin Owen
SECONDER: Tom Rice
AYES: Peterson, Joyce, Gossom, Guidry, Dixon, Anderson, Ketchel

e. Allocate $50K to Restore Act Snorkel Reef Construction (Jim Trifilio)

Jim Trifilio asked to move $50,000 from the living shoreline budget line item to be set aside and 

encumbered as a match for the Snorkel Reef construction.  This project is heavily weighted for area 

economic increase.  Initial funding is to construct 2 reefs with ultimately 8 in total.  Restore Act 

money will be used for the first two.  Martin Owen stated he is a member of ORAC and advised he 

would be most comfortable abstaining.

Motion to Allocate $50K to Restore Act Snorkel Reef Construction.

RESULT: MOTION APPROVED [8-0]
MOVER: Carolyn Ketchel
SECONDER: Tom Rice
AYES: Peterson, Joyce, Gossom, Guidry, Dixon, Anderson
ABSTAIN: Owen

f. Beach Parks Janitorial Services Bid (Ed Schroeder)

Ed Schroeder requested approval to issue a bid invitation for beach parks janitorial services.  The 

current contract is held by Horizons of Okaloosa County which expires in September 2015 and 

provides for automatic annual renewals.  Per County purchasing policy, contracts are reviewed 

prior to expiration to determine if a renewal or re-bid is required.

Discussion ensued on contract pricing, scope of services, and performance.  Dale Peterson 

commented that it seemed the contract proposal was higher before the 2 additional days were 

added.  Mr. Woodall stated the increase was due to the addition of bathrooms and parking to the 

contract.  Tom Rice asked how many employees work this contract, and Mr. Woodall responded 

approximately 14 employees varying by season.  Joe Guidry asked the reason for this process.  Mr. 

Schroeder would like to verify the price for services is competitive.  Lynn Hoshihara clarified 

County practice is that every 3, 5, or 7 years contracts should go out for bid to verify current market 

trends.  The current contract amount is $138K.  Horizons is encouraged to submit a bid as 

requested.
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Okaloosa County Tourist Development Department Page 5 of 7 February 26, 2015

Motion to issue an RFP for Beach Parks Janitorial Services, with the stipulation proposals not 

be ranked solely on cost, but also on value for dollars spent.

RESULT: MOTION APPROVED [6-3]
MOVER: Martin Owen
SECONDER: Rachel Joyce
AYES: Peterson, Gossom, Dixon, Anderson
NAYES: Guidry, Rice, Ketchel

g. Advertising Services RFQ (Ed Schroeder)

The current 3-year contract for advertising services ends this year creating an opportunity for 

extending the contract two years in 1-year increments.  Mr. Schroeder recommended sending out an 

RFQ for several reasons.  However, the annual Strategic Marketing Plan cycle starts next March to 

be effective on October 1st.  The same team can’t be motivated to develop a marketing plan and 

respond to an RFQ at the same time.  A solution is to extend the current contract 17 months to 

February 2017 and go into the RFQ process at that time.  This takes the contract out of the fiscal 

year cycle, with any agency coming on board March 1st to develop the upcoming marketing plan.

Tuffy Dixon requested clarification that an RFQ is only for work they can perform, and an RFP is 

work they can perform with a price.  Lynn confirmed and stated that a selection committee would 

rank the RFQ’s received and negotiate pricing with the top ranked firm.  Mike Anderson asked how 

this is different from the Horizon’s contract and stated the RFQ process is a better option as it ranks 

submittals using consistent formats and allows the County to go in the best direction.  Ed Schroeder 

is in favor of pursuing the RFQ process, but desires to exercise an option for an annual renewal 

route and extend the process 5 months beyond the current cycle.

Motion to extend the current contract through February 27, 2017 and issue an RFQ.

RESULT: MOTION APPROVED [UNANIMOUS]
MOVER: Carolyn Ketchel
SECONDER: Tom Gossom
AYES: Peterson, Rice, Dixon, Anderson, Guidry, Joyce, Owen

Mark Mayer thanked the Council for its support through this lengthy process.  He is aware of the 

results and noted they are tracking a 22% increase.  Mr. Mayer and the entire team are prepared and 

agree to the extension.  Tom Rice stated he served on the committee to review 12 separate agencies 

to do this work.  Peter Mayer came highly qualified.  The first year is extremely rough for any 

company, and they have performed in an outstanding manner.

II. Items for Information Purposes Only – (Speaker)

a. Month End Lodging Reports from Smith Travel Research – Jan (Ed Schroeder)

Mr. Schroeder noted the month-end reports are for information purposes only.  The numbers 

reflected on Page 59 show an increase started October 2014 and YTD is 22% higher.  The 

expectation is this trend will maintain.
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Okaloosa County Tourist Development Department Page 6 of 7 February 26, 2015

b. Okaloosa Tax Collector Report – Dec (Charlotte Dunworth)

December collections were up 10% with a cumulative 22% increase.

c. Expenditure Transaction Report – Jan (Charlotte Dunworth)

Ms. Dunworth presented an overview of this report with no additional comments or questions.

d. Reconciliation of Promotional Reserves Funds – Feb (Charlotte Dunworth)

Ms. Dunworth reviewed the breakdown of promotional reserve funds that included the recent 

funding of the Cherry Blossom Festival billboards.  She advised the $808 transfer would not be 

done, so the balance remaining is actually $19,530.

Ms. Dunworth noted two educational sessions for local event marketing funding are scheduled 

for March 18, 2015 (10 AM – 12 Noon) and April 2 (2PM – 4 PM).

e. 2015 TDC Meeting Dates (Charlotte Dunworth)

Meeting dates for 2015 are listed on Page 99 of the agenda package.

f. State Beach Funding and Amendment 1 (Jim Trifilio)

Jim Trifilio presented a brief history of state funding for beach management.

g. Marketing Update (Shantelle Dedicke)

Ms. Dedicke mentioned Ed Schroeder did an outstanding job at Florida Huddle featuring our display 

and increasing area presence.  Ms. Dedicke presented Part 1 of a 3-part recap of the Alabama Road 

Show in Birmingham / Montgomery, AL on February 4-6, 2015.  Michelle Clarke presented the 

agency’s monthly report.

h. Group Sales Marketing Update – Jan (Sherry Rushing)

Ms. Rushing presented Part 2 of the Alabama Road Show recap and discussed attendance at 

other travel and trade shows.

i. ECCC Sales Marketing Update – Jan (Tisha Maraj)

Ms. Maraj introduced Courtney Henderson as the new Sales & Marketing Coordinator.  She 

then presented Part 3 of the Alabama Road Show recap and discussed events at the convention 

center.

j. Film Commission Update – Jan (Gail Morgan)

Ms. Morgan updated the TDC on industry issues at the state level.  Mike Anderson stated he 

would be happy to propose a proclamation to address film issues and beach renovation.

k. Visitor Center Facility Update (Nancy Hussong)

Ms. Hussong provided an update on visitor statistics and refurbishment of the welcome center 

building.  Ms. Ketchel noted Larry Williams, Okaloosa County Extension Services Director, 

could assist in recommending native plants for use in landscaping improvements. She visited 

the Welcome Center as a new commissioner and was impressed with the staff and property.

III. Items for Information Purposes Only – (No Speaker)

a. Visitor Center Top 10 States – January 2015

b. Airport Enplanements & Deplanements (VPS by carrier) – January

c. Airport Enplanements & Deplanements (Airports Comparison) – January
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IV. Public Comment (3 minutes each)

None

V. Next TDC Meeting (Dale Peterson)

a. Thursday, March 26, 2015 2:00 p.m. Emerald Coast Convention Center.

VI. Adjourn (Dale Peterson)

Meeting adjourned at 4:34 PM by Dale Peterson.

APPROVED: APPROVED:

By: By: 

Name:  Dale E. Peterson Name:  Ed Schroeder

Title: Chairman Title:  Director, Tourist Development Dept.

Date: Date:
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FIGURE 5
TYPICAL SECTION
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SCALE: 1" = 120'
120'0

A
FIG 3

TYPICAL SECTION
V-SCALE: 1" = 12'

TAYLOR ENGINEERING INC.
1221 AIRPORT ROAD

SUITE 210
DESTIN, FL  32541

CERTIFICATE OF AUTHORIZATION # 4815

SURVEY: FDEP, JUNE 2007
VERTICAL DATUM: NAVD 88, FEET
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PROJECT OVERVIEW
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REEF PLAN
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INDIVIDUAL REEF MODULE TABLE

POINT

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

EASTING

1,298,175.90

1,298,182.24

1,298,167.30

1,298,240.40

1,298,246.73

1,298,231.79

1,298,058.02

1,298,117.79

1,298,177.56

1,298,237.33

1,298,297.10

1,298,291.86

1,298,286.61

1,298,281.37

1,298,276.12

1,298,216.35

1,298,156.58

1,298,096.81

1,298,037.04

1,298,042.29

1,298,047.53

1,298,052.78

1,298,174.94

1,298,193.41

1,298,210.72

1,298,226.13

1,298,238.96

1,298,248.65

1,298,254.77

1,298,257.06

1,298,255.41

1,298,249.91

1,298,240.78

1,298,228.44

1,298,213.41

1,298,196.35

1,298,178.02

1,298,159.21

1,298,140.74

1,298,123.42

1,298,108.01

1,298,095.18

1,298,085.49

1,298,079.37

1,298,077.09

NORTHING

513,663.71

513,650.12

513,651.43

513,658.05

513,644.46

513,645.77

513,322.72

513,317.48

513,312.23

513,306.99

513,301.74

513,241.97

513,182.20

513,122.43

513,062.66

513,067.91

513,073.15

513,078.39

513,083.64

513,143.41

513,203.18

513,262.95

513,282.35

513,278.75

513,271.40

513,260.60

513,246.84

513,230.71

513,212.91

513,194.24

513,175.50

513,157.50

513,141.05

513,126.85

513,115.53

513,107.59

513,103.36

513,103.04

513,106.63

513,113.99

513,124.78

513,138.55

513,154.68

513,172.47

513,191.14

LAT
(DEC DEG)

N30.395239

N30.395201

N30.395204

N30.395226

N30.395189

N30.395192

N30.394295

N30.394284

N30.394272

N30.394261

N30.394250

N30.394085

N30.393920

N30.393756

N30.393591

N30.393603

N30.393614

N30.393625

N30.393637

N30.393801

N30.393966

N30.394130

N30.394190

N30.394181

N30.394162

N30.394133

N30.394096

N30.394052

N30.394003

N30.393952

N30.393900

N30.393851

N30.393805

N30.393765

N30.393733

N30.393711

N30.393698

N30.393696

N30.393705

N30.393725

N30.393753

N30.393791

N30.393834

N30.393883

N30.393934

LONG
(DEC DEG)

W86.626257

W86.626236

W86.626283

W86.626052

W86.626031

W86.626078

W86.626610

W86.626420

W86.626231

W86.626041

W86.625851

W86.625864

W86.625877

W86.625890

W86.625903

W86.626093

W86.626283

W86.626473

W86.626663

W86.626650

W86.626636

W86.626623

W86.626237

W86.626178

W86.626123

W86.626073

W86.626032

W86.626000

W86.625980

W86.625971

W86.625976

W86.625992

W86.626020

W86.626058

W86.626105

W86.626159

W86.626217

W86.626276

W86.626335

W86.626390

W86.626440

W86.626481

W86.626513

W86.626534

W86.626542

LAT
(DEG, DEC MIN)

N30° 23.7143"

N30° 23.7121"

N30° 23.7123"

N30° 23.7136"

N30° 23.7114"

N30° 23.7115"

N30° 23.6577"

N30° 23.6570"

N30° 23.6563"

N30° 23.6557"

N30° 23.6550"

N30° 23.6451"

N30° 23.6352"

N30° 23.6254"

N30° 23.6155"

N30° 23.6162"

N30° 23.6168"

N30° 23.6175"

N30° 23.6182"

N30° 23.6281"

N30° 23.6380"

N30° 23.6478"

N30° 23.6514"

N30° 23.6509"

N30° 23.6497"

N30° 23.6480"

N30° 23.6457"

N30° 23.6431"

N30° 23.6402"

N30° 23.6371"

N30° 23.6340"

N30° 23.6310"

N30° 23.6283"

N30° 23.6259"

N30° 23.6240"

N30° 23.6226"

N30° 23.6219"

N30° 23.6218"

N30° 23.6223"

N30° 23.6235"

N30° 23.6252"

N30° 23.6274"

N30° 23.6301"

N30° 23.6330"

N30° 23.6361"

LONG
(DEG, DEC MIN)

W86° 37.57539"

W86° 37.57414"

W86° 37.57699"

W86° 37.56310"

W86° 37.56185"

W86° 37.56470"

W86° 37.59661"

W86° 37.58522"

W86° 37.57383"

W86° 37.56244"

W86° 37.55105"

W86° 37.55183"

W86° 37.55262"

W86° 37.55341"

W86° 37.55419"

W86° 37.56558"

W86° 37.57697"

W86° 37.58836"

W86° 37.59976"

W86° 37.59897"

W86° 37.59818"

W86° 37.59740"

W86° 37.57422"

W86° 37.57070"

W86° 37.56738"

W86° 37.56441"

W86° 37.56192"

W86° 37.56002"

W86° 37.55879"

W86° 37.55829"

W86° 37.55853"

W86° 37.55952"

W86° 37.56119"

W86° 37.56349"

W86° 37.56631"

W86° 37.56953"

W86° 37.57300"

W86° 37.57658"

W86° 37.58011"

W86° 37.58343"

W86° 37.58640"

W86° 37.58889"

W86° 37.59079"

W86° 37.59202"

W86° 37.59252"

INDIVIDUAL REEF MODULE TABLE

POINT
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59

60
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64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

EASTING

1,298,078.73

1,298,084.24

1,298,093.36

1,298,105.71

1,298,120.74

1,298,137.79

1,298,156.13

1,298,172.32

1,298,196.17

1,298,215.00

1,298,225.54

1,298,225.97

1,298,216.21

1,298,197.96

1,298,174.37

1,298,149.52

1,298,127.70

1,298,112.69

1,298,107.08

1,298,111.85

1,298,126.16

1,298,147.55

1,298,169.69

1,298,186.76

1,298,196.30

1,298,194.68

1,298,182.52

1,298,164.45

1,298,147.38

1,298,137.84

1,298,139.46

1,298,151.63

1,298,167.07

NORTHING

513,209.89

513,227.88

513,244.33

513,258.53

513,269.85

513,277.79

513,282.02

513,252.46

513,245.16

513,228.79

513,206.17

513,181.23

513,158.26

513,141.25

513,133.14

513,135.32

513,147.42

513,167.35

513,191.66

513,216.15

513,236.58

513,249.43

513,222.58

513,215.33

513,199.43

513,180.96

513,166.97

513,162.81

513,170.05

513,185.95

513,204.42

513,218.41

513,192.69

LAT
(DEC DEG)

N30.393986

N30.394036

N30.394081

N30.394121

N30.394153

N30.394176

N30.394188

N30.394108

N30.394089

N30.394045

N30.393983

N30.393915

N30.393851

N30.393803

N30.393780

N30.393785

N30.393817

N30.393871

N30.393937

N30.394005

N30.394062

N30.394098

N30.394025

N30.394006

N30.393963

N30.393912

N30.393873

N30.393861

N30.393880

N30.393923

N30.393974

N30.394013

N30.393943

LONG
(DEC DEG)

W86.626538

W86.626521

W86.626494

W86.626455

W86.626408

W86.626355

W86.626297

W86.626244

W86.626168

W86.626107

W86.626072

W86.626069

W86.626099

W86.626156

W86.626230

W86.626309

W86.626379

W86.626428

W86.626447

W86.626433

W86.626389

W86.626322

W86.626250

W86.626196

W86.626164

W86.626168

W86.626206

W86.626263

W86.626318

W86.626349

W86.626345

W86.626307

W86.626257

LAT
(DEG, DEC MIN)

N30° 23.6392"

N30° 23.6421"

N30° 23.6449"

N30° 23.6473"

N30° 23.6492"

N30° 23.6505"

N30° 23.6513"

N30° 23.6465"

N30° 23.6453"

N30° 23.6427"

N30° 23.6390"

N30° 23.6349"

N30° 23.6311"

N30° 23.6282"

N30° 23.6268"

N30° 23.6271"

N30° 23.6290"

N30° 23.6322"

N30° 23.6362"

N30° 23.6403"

N30° 23.6437"

N30° 23.6459"

N30° 23.6415"

N30° 23.6404"

N30° 23.6378"

N30° 23.6347"

N30° 23.6324"

N30° 23.6317"

N30° 23.6328"

N30° 23.6354"

N30° 23.6384"

N30° 23.6408"

N30° 23.6366"

LONG
(DEG, DEC MIN)

W86° 37.59227"

W86° 37.59129"

W86° 37.58961"

W86° 37.58731"

W86° 37.58449"

W86° 37.58128"

W86° 37.57780"

W86° 37.57462"

W86° 37.57005"

W86° 37.56641"

W86° 37.56433"

W86° 37.56416"

W86° 37.56593"

W86° 37.56934"

W86° 37.57380"

W86° 37.57854"

W86° 37.58273"

W86° 37.58566"

W86° 37.58681"

W86° 37.58599"

W86° 37.58334"

W86° 37.57932"

W86° 37.57501"

W86° 37.57174"

W86° 37.56986"

W86° 37.57011"

W86° 37.57237"

W86° 37.57580"

W86° 37.57907"

W86° 37.58094"

W86° 37.58070"

W86° 37.57843"

W86° 37.57540"

PROJECT AREA

POINT

A

B

C

D

EASTING

1,298,065.02

1,298,403.72

1,298,308.45

1,297,969.75

NORTHING

513,974.60

513,944.89

512,859.06

512,888.77

LAT
(DEC DEG)

N30.396087

N30.396023

N30.393033

N30.393098

LONG
(DEC DEG)

W86.626627

W86.625551

W86.625789

W86.626864

LAT
(DEG, DEC MIN)

N30° 23.7652"

N30° 23.7614"

N30° 23.5820"

N30° 23.5859"

LONG
(DEG, DEC MIN)

W86° 37.59759"

W86° 37.53304"

W86° 37.54732"

W86° 37.61187"
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FIGURE 5
TYPICAL SECTION
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SCALE: 1" = 120'
120'0

A
FIG 3

TYPICAL SECTION
V-SCALE: 1" = 12'

SURVEY: FDEP, JUNE 2007
VERTICAL DATUM: NAVD 88, FEET

TAYLOR ENGINEERING INC.
1221 AIRPORT ROAD

SUITE 210
DESTIN, FL  32541

CERTIFICATE OF AUTHORIZATION # 4815

204



10"-12"Ø COMPOSITE PILING

COMPOSITE PILING STOP BOLTED
TO PILING USING SS BOLTS

COMPOSITE PILING STOP BOLTED
TO PILING USING SS BOLTS

GULF BOTTOM

PILE EMBEDMENT DETERMINED BY
MANUFACTURER

PRE-CAST CONCRETE DECK (TYP)

LIMESTONE ROCKS (TYP)

8"

APPROX. 4"

10"-12"Ø COMPOSITE PILING

5'Ø CONCRETE DISK WITH
LIMESTONE ROCK
EMBEDDED

LIMESTONE ROCKS

NOT TO SCALE
PRE-FABRICATED MULTI-MEDIA REEF MODULE

12" (MIN)

SHEET

DATE

PROJECT

DRAWN BY

PRELIMINARY DRAWINGS: THESE DRAWINGS ARE NOT IN FINAL FORM, BUT ARE BEING TRANSMITTED FOR AGENCY REVIEW.

SEAL

DATE

C2014-058

AF

OCT 2014 MATTHEW TRAMMELL P.E.# 69244

FIGURE 6
REEF DETAILS

BEACH ACCESS #6 SNORKEL REEF
OKALOOSA COUNTY, FLORIDA

6 of 6 

 A
N

TO
N

 X
:\S

Y
S

\P
R

O
JE

C
TS

\C
20

14
-0

58
 O

K
A

 S
N

O
R

K
E

L 
R

E
E

FS
\P

E
R

M
IT

\C
20

14
-0

58
-P

-D
E

TA
IL

S
.D

W
G

 1
0/

15
/2

01
4 

4:
03

:2
8 

P
M

 
TAYLOR ENGINEERING INC.

1221 AIRPORT ROAD
SUITE 210

DESTIN, FL  32541
CERTIFICATE OF AUTHORIZATION # 4815

205



PROJECT LOCATION

GULF OF MEXICO

CHOCTAWHATCHEE
 BAY

SANTA ROSA SOUND

HWY 98

SHEET

DATE

PROJECT

DRAWN BY

PRELIMINARY DRAWINGS: THESE DRAWINGS ARE NOT IN FINAL FORM, BUT ARE BEING TRANSMITTED FOR AGENCY REVIEW.

SEAL

DATE

C2014-058

AF

OCT 2014 MATTHEW TRAMMELL P.E.# 69244

FIGURE 1
LOCATION MAP
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FIGURE 3
REEF PLAN

BEASLEY PARK SNORKEL REEF
OKALOOSA COUNTY, FLORIDA
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INDIVIDUAL REEF MODULE TABLE

POINT

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

EASTING

1,311,078.14

1,311,085.64

1,311,093.14

1,311,140.64

1,311,148.14

1,311,155.64

1,311,203.14

1,311,210.64

1,311,218.14

1,311,031.27

1,311,091.27

1,311,211.27

1,311,271.27

1,311,031.26

1,311,031.23

1,311,031.21

1,311,091.21

1,311,211.21

1,311,271.21

1,311,271.23

1,311,271.26

1,311,143.79

1,311,143.79

1,311,143.79

1,311,143.79

1,311,143.79

1,311,158.79

1,311,158.79

1,311,158.79

1,311,158.79

1,311,158.79

1,311,091.78

1,311,102.38

1,311,106.26

1,311,196.22

1,311,200.10

1,311,210.71

1,311,068.76

1,311,083.76

1,311,098.76

1,311,113.76

1,311,128.76

1,311,151.24

1,311,173.74

1,311,188.74

NORTHING

512,184.45

512,197.44

512,184.45

512,197.44

512,184.45

512,197.44

512,184.45

512,197.44

512,184.45

511,787.61

511,787.59

511,787.56

511,787.55

511,727.61

511,607.61

511,547.61

511,547.59

511,547.56

511,547.55

511,607.55

511,727.55

511,750.05

511,735.05

511,720.05

511,705.05

511,690.05

511,750.05

511,735.05

511,720.05

511,705.05

511,690.05

511,716.44

511,727.04

511,712.56

511,712.55

511,727.04

511,716.43

511,675.08

511,675.08

511,675.08

511,675.08

511,675.08

511,667.58

511,675.05

511,675.05

LAT
(DEC DEG)

N30.391827

N30.391863

N30.391828

N30.391866

N30.391831

N30.391867

N30.391833

N30.391869

N30.391834

N30.390734

N30.390737

N30.390743

N30.390746

N30.390569

N30.390239

N30.390074

N30.390077

N30.390083

N30.390086

N30.390251

N30.390581

N30.390636

N30.390595

N30.390554

N30.390512

N30.390471

N30.390637

N30.390596

N30.390554

N30.390513

N30.390472

N30.390541

N30.390571

N30.390531

N30.390536

N30.390576

N30.390547

N30.390426

N30.390427

N30.390428

N30.390429

N30.390429

N30.390410

N30.390431

N30.390432

LONG
(DEC DEG)

W86.585255

W86.585231

W86.585207

W86.585057

W86.585033

W86.585010

W86.584858

W86.584835

W86.584811

W86.585380

W86.585190

W86.584809

W86.584619

W86.585377

W86.585370

W86.585366

W86.585176

W86.584796

W86.584605

W86.584609

W86.584616

W86.585021

W86.585020

W86.585019

W86.585019

W86.585018

W86.584974

W86.584973

W86.584972

W86.584971

W86.584970

W86.585184

W86.585151

W86.585138

W86.584853

W86.584841

W86.584807

W86.585255

W86.585207

W86.585160

W86.585112

W86.585064

W86.584993

W86.584922

W86.584874

LAT
(DEG, DEC MIN)

N30° 23.5096"

N30° 23.5118"

N30° 23.5097"

N30° 23.5120"

N30° 23.5098"

N30° 23.5120"

N30° 23.5100"

N30° 23.5122"

N30° 23.5100"

N30° 23.4440"

N30° 23.4442"

N30° 23.4446"

N30° 23.4447"

N30° 23.4341"

N30° 23.4143"

N30° 23.4044"

N30° 23.4046"

N30° 23.4050"

N30° 23.4052"

N30° 23.4150"

N30° 23.4348"

N30° 23.4382"

N30° 23.4357"

N30° 23.4332"

N30° 23.4307"

N30° 23.4283"

N30° 23.4382"

N30° 23.4357"

N30° 23.4333"

N30° 23.4308"

N30° 23.4283"

N30° 23.4325"

N30° 23.4342"

N30° 23.4319"

N30° 23.4321"

N30° 23.4345"

N30° 23.4328"

N30° 23.4256"

N30° 23.4256"

N30° 23.4257"

N30° 23.4257"

N30° 23.4258"

N30° 23.4246"

N30° 23.4259"

N30° 23.4259"

LONG
(DEG, DEC MIN)

W86° 35.11527"

W86° 35.11389"

W86° 35.11242"

W86° 35.10343"

W86° 35.10195"

W86° 35.10057"

W86° 35.09149"

W86° 35.09011"

W86° 35.08863"

W86° 35.12281"

W86° 35.11139"

W86° 35.08856"

W86° 35.07714"

W86° 35.12260"

W86° 35.12219"

W86° 35.12198"

W86° 35.11057"

W86° 35.08774"

W86° 35.07632"

W86° 35.07653"

W86° 35.07694"

W86° 35.10127"

W86° 35.10122"

W86° 35.10117"

W86° 35.10111"

W86° 35.10106"

W86° 35.09842"

W86° 35.09836"

W86° 35.09831"

W86° 35.09826"

W86° 35.09821"

W86° 35.11105"

W86° 35.10907"

W86° 35.10828"

W86° 35.09116"

W86° 35.09047"

W86° 35.08842"

W86° 35.11528"

W86° 35.11243"

W86° 35.10958"

W86° 35.10672"

W86° 35.10387"

W86° 35.09956"

W86° 35.09531"

W86° 35.09246"

INDIVIDUAL REEF MODULE TABLE

POINT

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

EASTING

1,311,203.74

1,311,218.74

1,311,233.74

1,311,068.76

1,311,083.76

1,311,098.76

1,311,113.76

1,311,128.76

1,311,173.74

1,311,188.74

1,311,203.74

1,311,218.74

1,311,233.74

1,311,091.77

1,311,102.38

1,311,106.26

1,311,143.74

1,311,143.74

1,311,143.74

1,311,143.74

1,311,143.74

1,311,158.74

1,311,158.74

1,311,158.74

1,311,158.74

1,311,158.74

1,311,196.22

1,311,200.10

1,311,210.71

NORTHING

511,675.05

511,675.05

511,675.05

511,660.08

511,660.08

511,660.08

511,660.08

511,660.08

511,660.05

511,660.05

511,660.05

511,660.05

511,660.05

511,618.72

511,608.11

511,622.60

511,645.10

511,630.10

511,615.10

511,600.10

511,585.10

511,645.10

511,630.10

511,615.10

511,600.10

511,585.10

511,622.59

511,608.11

511,618.71

LAT
(DEC DEG)

N30.390433

N30.390434

N30.390434

N30.390385

N30.390386

N30.390387

N30.390387

N30.390388

N30.390390

N30.390391

N30.390392

N30.390392

N30.390393

N30.390272

N30.390244

N30.390284

N30.390348

N30.390306

N30.390265

N30.390224

N30.390183

N30.390348

N30.390307

N30.390266

N30.390225

N30.390183

N30.390288

N30.390249

N30.390278

LONG
(DEC DEG)

W86.584827

W86.584779

W86.584732

W86.585254

W86.585206

W86.585159

W86.585111

W86.585064

W86.584921

W86.584873

W86.584826

W86.584778

W86.584731

W86.585178

W86.585144

W86.585133

W86.585015

W86.585014

W86.585013

W86.585013

W86.585012

W86.584968

W86.584967

W86.584966

W86.584965

W86.584964

W86.584848

W86.584834

W86.584801

LAT
(DEG, DEC MIN)

N30° 23.4260"

N30° 23.4260"

N30° 23.4261"

N30° 23.4231"

N30° 23.4231"

N30° 23.4232"

N30° 23.4232"

N30° 23.4233"

N30° 23.4234"

N30° 23.4235"

N30° 23.4235"

N30° 23.4235"

N30° 23.4236"

N30° 23.4163"

N30° 23.4146"

N30° 23.4170"

N30° 23.4209"

N30° 23.4184"

N30° 23.4159"

N30° 23.4134"

N30° 23.4110"

N30° 23.4209"

N30° 23.4184"

N30° 23.4160"

N30° 23.4135"

N30° 23.4110"

N30° 23.4173"

N30° 23.4149"

N30° 23.4167"

LONG
(DEG, DEC MIN)

W86° 35.08960"

W86° 35.08675"

W86° 35.08389"

W86° 35.11523"

W86° 35.11238"

W86° 35.10952"

W86° 35.10667"

W86° 35.10381"

W86° 35.09526"

W86° 35.09240"

W86° 35.08955"

W86° 35.08670"

W86° 35.08384"

W86° 35.11071"

W86° 35.10865"

W86° 35.10797"

W86° 35.10091"

W86° 35.10086"

W86° 35.10081"

W86° 35.10076"

W86° 35.10070"

W86° 35.09806"

W86° 35.09801"

W86° 35.09795"

W86° 35.09790"

W86° 35.09785"

W86° 35.09085"

W86° 35.09006"

W86° 35.08808"

PROJECT AREA

POINT

A

B

C

D

EASTING

1,310,981.21

1,311,321.21

1,311,321.21

1,310,981.21

NORTHING

512,470.53

512,470.53

511,400.53

511,400.53

LAT
(DEC DEG)

N30.392609

N30.392626

N30.389684

N30.389667

LONG
(DEC DEG)

W86.585579

W86.584500

W86.584438

W86.585516

LAT
(DEG, DEC MIN)

N30° 23.5565"

N30° 23.5575"

N30° 23.3811"

N30° 23.3800"

LONG
(DEG, DEC MIN)

W86° 35.13471"

W86° 35.07002"

W86° 35.06630"

W86° 35.13099"
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PROJECT AREA AND REEF MODULE TABLES
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HORIZONTAL DATUM: NAD 83 STATE PLANE FLORIDA NORTH, FEET
VERTICAL DATUM: NAVD 88, FEET
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EMBEDMENT DEPTH VARIES

REEF MATERIAL SHALL BE PLACED SO THAT THE TOP OF THE REEF
DOES NOT EXCEED 1/2 THE DISTANCE FROM THE BOTTOM TO THE
MLW ELEVATION. AT NO TIME SHALL THE DISTANCE BETWEEN THE

TOP OF THE REEF AND THE MLW ELEVATION BE LESS THAN 6'

MEAN HIGH WATER (+0.80')
MEAN LOW WATER (-0.45')

6' (MIN)

EXISTING GRADE
(JUNE 2007)

PRE-FABRICATED MULTI-MEDIA
REEF MODULE (TYP)

PROPOSED REEF AREA
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FIGURE 5
TYPICAL SECTION

BEASLEY PARK SNORKEL REEF
OKALOOSA COUNTY, FLORIDA
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SCALE: 1" = 120'
120'0

A
FIG 3

TYPICAL SECTION
V-SCALE: 1" = 12'
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FIGURE 6
REEF DETAILS

BEASLEY PARK SNORKEL REEF
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6 of 6 

 A
N

TO
N

 X
:\S

Y
S

\P
R

O
JE

C
TS

\C
20

14
-0

58
 O

K
A

 S
N

O
R

K
E

L 
R

E
E

FS
\P

E
R

M
IT

\C
20

14
-0

58
-P

-D
E

TA
IL

S
.D

W
G

 1
0/

15
/2

01
4 

11
:4

1:
25

 A
M

 
TAYLOR ENGINEERING INC.

1221 AIRPORT ROAD
SUITE 210

DESTIN, FL  32541
CERTIFICATE OF AUTHORIZATION # 4815

211



PROJECT LOCATION

GULF OF MEXICO

CHOCTAWHATCHEE
 BAY

EAST
PASS

HWY 98

SHEET

DATE

PROJECT

DRAWN BY

PRELIMINARY DRAWINGS: THESE DRAWINGS ARE NOT IN FINAL FORM, BUT ARE BEING TRANSMITTED FOR AGENCY REVIEW.

SEAL

DATE

C2014-058

AF

OCT 2014 MATTHEW TRAMMELL P.E.# 69244

FIGURE 1
LOCATION MAP

THE CRAB TRAP SNORKEL REEF
OKALOOSA COUNTY, FLORIDA

1 of 6 

 A
N

TO
N

 X
:\S

Y
S

\P
R

O
JE

C
TS

\C
20

14
-0

58
 O

K
A

 S
N

O
R

K
E

L 
R

E
E

FS
\P

E
R

M
IT

\C
20

14
-0

58
-P

-L
O

C
A

TI
O

N
M

A
P

 C
R

A
B

 T
R

A
P

.D
W

G
 1

0/
15

/2
01

4 
11

:3
2:

07
 A

M

 

OKALOOSA COUNTY,
FLORIDA

N

0 5,000' 10,000'

SCALE: 1" = 5,000'

TAYLOR ENGINEERING INC.
1221 AIRPORT ROAD

SUITE 210
DESTIN, FL  32541

CERTIFICATE OF AUTHORIZATION # 4815

NOAA NAUTICAL CHART: #11388

212



MEAN HIGH WATER LINE (+0.78')

PROJECT AREA

GULF OF MEXICO

R-001

R-002

R-043
R-044 R-045

R-048

R-049

R-050

FEDP RANGE MONUMENTS (TYP)

THE CRAB TRAP BEACH ACCESS

W
A

LT
O

N
 C

O
.

O
K

A
LO

O
S

A
 C

O
.

R-046
R-047

SHEET

DATE

PROJECT

DRAWN BY

PRELIMINARY DRAWINGS: THESE DRAWINGS ARE NOT IN FINAL FORM, BUT ARE BEING TRANSMITTED FOR AGENCY REVIEW.

SEAL

DATE

C2014-058

AF

OCT 2014 MATTHEW TRAMMELL P.E.# 69244

FIGURE 2
PROJECT OVERVIEW

THE CRAB TRAP SNORKEL REEF
OKALOOSA COUNTY, FLORIDA

2 of 6 

 A
N

TO
N

 X
:\S

Y
S

\P
R

O
JE

C
TS

\C
20

14
-0

58
 O

K
A

 S
N

O
R

K
E

L 
R

E
E

FS
\P

E
R

M
IT

\C
20

14
-0

58
-P

-R
E

E
F 

O
V

E
R

V
IE

W
S

 C
R

A
B

 T
R

A
P

.D
W

G
 1

0/
15

/2
01

4 
11

:3
2:

23
 A

M

 

0 1,000' 2,000'

SCALE: 1" = 1,000'

N

TAYLOR ENGINEERING INC.
1221 AIRPORT ROAD

SUITE 210
DESTIN, FL  32541

CERTIFICATE OF AUTHORIZATION # 4815

SURVEY: MORGAN & EKLUND, JULY 2014
VERTICAL DATUM: NAVD 88, FEET
AERIAL: GOOGLE EARTH, 2013

213



TAYLOR ENGINEERING INC.
1221 AIRPORT ROAD

SUITE 210
DESTIN, FL  32541

DRAWN BYPROJECT

SEAL

PRELIMINARY DRAWINGS: THESE DRAWINGS ARE NOT IN FINAL FORM, BUT ARE BEING TRANSMITTED FOR AGENCY REVIEW.

DATE
DATE

SHEETCERTIFICATE OF AUTHORIZATION # 4815 C2014-058 AF OCT 2014

FIGURE 3
REEF PLAN

THE CRAB TRAP SNORKEL REEF
OKALOOSA COUNTY, FLORIDA

MATTHEW TRAMMELL P.E.# 692443 of 6 

 A
N

TO
N

 X
:\S

Y
S

\P
R

O
JE

C
TS

\C
20

14
-0

58
 O

K
A

 S
N

O
R

K
E

L 
R

E
E

FS
\P

E
R

M
IT

\C
20

14
-0

58
-P

-R
E

E
F 

P
LA

N
S

.D
W

G
 1

0/
15

/2
01

4 
11

:3
3:

18
 A

M

 

SCALE: 1" = 150'

0 150' 300'

SCALE: 1" = 100'NOTES:
AERIAL: GOOGLE EARTH, 2013
SURVEY: MORGAN & EKLUND, JULY 2014
HORIZONTAL DATUM: NAD 83 STATE PLANE FLORIDA NORTH, FEET
VERTICAL DATUM: NAVD 88, FEET

214



INDIVIDUAL REEF MODULE TABLE

POINT

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

EASTING

1,366,912.60

1,366,917.73

1,366,902.95

1,366,976.36

1,366,981.49

1,366,966.71

1,366,790.92

1,366,802.02

1,366,816.80

1,366,830.82

1,366,840.39

1,366,853.49

1,366,868.39

1,366,880.77

1,366,886.77

1,366,895.07

1,366,908.78

1,366,923.69

1,366,935.09

1,366,946.05

1,366,960.80

1,366,974.79

1,366,983.74

1,366,782.24

1,366,793.34

1,366,808.12

1,366,822.14

1,366,831.71

1,366,844.81

1,366,859.70

1,366,872.08

1,366,878.08

1,366,886.38

1,366,900.09

1,366,915.00

1,366,926.40

1,366,937.37

1,366,952.12

1,366,966.11

1,366,975.05

1,366,773.56

1,366,784.66

1,366,799.44

1,366,813.45

1,366,823.02

NORTHING

506,435.73

506,421.63

506,424.24

506,424.49

506,410.39

506,413.00

506,117.57

506,107.22

506,104.56

506,110.12

506,121.70

506,129.11

506,128.46

506,119.94

506,106.16

506,093.55

506,087.31

506,089.44

506,099.30

506,109.57

506,112.41

506,106.91

506,094.45

506,068.33

506,057.98

506,055.32

506,060.88

506,072.46

506,079.87

506,079.22

506,070.70

506,056.92

506,044.31

506,038.07

506,040.20

506,050.06

506,060.33

506,063.17

506,057.67

506,045.21

506,019.09

506,008.73

506,006.08

506,011.64

506,023.22

LAT
(DEC DEG)

N30.378711

N30.378673

N30.378679

N30.378683

N30.378645

N30.378651

N30.377831

N30.377803

N30.377796

N30.377812

N30.377845

N30.377866

N30.377864

N30.377842

N30.377804

N30.377770

N30.377753

N30.377760

N30.377787

N30.377816

N30.377825

N30.377810

N30.377776

N30.377695

N30.377667

N30.377661

N30.377677

N30.377709

N30.377730

N30.377729

N30.377706

N30.377668

N30.377634

N30.377617

N30.377624

N30.377652

N30.377680

N30.377689

N30.377674

N30.377640

N30.377559

N30.377531

N30.377525

N30.377541

N30.377573

LONG
(DEC DEG)

W86.407886

W86.407869

W86.407916

W86.407683

W86.407666

W86.407713

W86.408255

W86.408219

W86.408172

W86.408128

W86.408098

W86.408057

W86.408010

W86.407970

W86.407950

W86.407923

W86.407879

W86.407832

W86.407796

W86.407762

W86.407716

W86.407671

W86.407642

W86.408279

W86.408244

W86.408197

W86.408153

W86.408123

W86.408082

W86.408034

W86.407995

W86.407975

W86.407948

W86.407904

W86.407857

W86.407821

W86.407787

W86.407741

W86.407696

W86.407667

W86.408304

W86.408269

W86.408222

W86.408177

W86.408148

LAT
(DEG, DEC MIN)

N30° 22.7227"

N30° 22.7204"

N30° 22.7208"

N30° 22.7210"

N30° 22.7187"

N30° 22.7191"

N30° 22.6699"

N30° 22.6682"

N30° 22.6678"

N30° 22.6687"

N30° 22.6707"

N30° 22.6719"

N30° 22.6719"

N30° 22.6705"

N30° 22.6682"

N30° 22.6662"

N30° 22.6652"

N30° 22.6656"

N30° 22.6672"

N30° 22.6690"

N30° 22.6695"

N30° 22.6686"

N30° 22.6666"

N30° 22.6617"

N30° 22.6600"

N30° 22.6596"

N30° 22.6606"

N30° 22.6625"

N30° 22.6638"

N30° 22.6637"

N30° 22.6623"

N30° 22.6601"

N30° 22.6580"

N30° 22.6570"

N30° 22.6574"

N30° 22.6591"

N30° 22.6608"

N30° 22.6613"

N30° 22.6605"

N30° 22.6584"

N30° 22.6536"

N30° 22.6519"

N30° 22.6515"

N30° 22.6524"

N30° 22.6544"

LONG
(DEG, DEC MIN)

W86° 24.47314"

W86° 24.47212"

W86° 24.47494"

W86° 24.46097"

W86° 24.45995"

W86° 24.46277"

W86° 24.49527"

W86° 24.49313"

W86° 24.49031"

W86° 24.48766"

W86° 24.48588"

W86° 24.48341"

W86° 24.48057"

W86° 24.47819"

W86° 24.47700"

W86° 24.47538"

W86° 24.47276"

W86° 24.46993"

W86° 24.46779"

W86° 24.46574"

W86° 24.46294"

W86° 24.46026"

W86° 24.45852"

W86° 24.49677"

W86° 24.49462"

W86° 24.49180"

W86° 24.48915"

W86° 24.48737"

W86° 24.48490"

W86° 24.48207"

W86° 24.47968"

W86° 24.47850"

W86° 24.47688"

W86° 24.47425"

W86° 24.47142"

W86° 24.46928"

W86° 24.46723"

W86° 24.46443"

W86° 24.46175"

W86° 24.46001"

W86° 24.49826"

W86° 24.49612"

W86° 24.49330"

W86° 24.49065"

W86° 24.48887"
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63

64

65

66

67

68

69

70

71

72

73

74

EASTING

1,366,836.12

1,366,851.02

1,366,863.40

1,366,869.40

1,366,877.70

1,366,891.41

1,366,906.32

1,366,917.72

1,366,928.69

1,366,943.44

1,366,957.43

1,366,966.37

1,366,764.87

1,366,775.98

1,366,790.76

1,366,804.77

1,366,814.34

1,366,827.44

1,366,842.34

1,366,854.72

1,366,860.72

1,366,869.02

1,366,882.73

1,366,897.64

1,366,909.04

1,366,920.00

1,366,934.75

1,366,948.75

1,366,957.69

NORTHING

506,030.63

506,029.98

506,021.46

506,007.68

505,995.07

505,988.83

505,990.96

506,000.82

506,011.09

506,013.93

506,008.43

505,995.97

505,969.85

505,959.49

505,956.84

505,962.40

505,973.98

505,981.39

505,980.74

505,972.22

505,958.44

505,945.83

505,939.58

505,941.72

505,951.58

505,961.85

505,964.69

505,959.19

505,946.73

LAT
(DEC DEG)

N30.377594

N30.377593

N30.377570

N30.377532

N30.377498

N30.377482

N30.377488

N30.377516

N30.377545

N30.377553

N30.377539

N30.377505

N30.377424

N30.377396

N30.377389

N30.377405

N30.377437

N30.377458

N30.377457

N30.377434

N30.377397

N30.377362

N30.377346

N30.377352

N30.377380

N30.377409

N30.377417

N30.377403

N30.377369

LONG
(DEC DEG)

W86.408107

W86.408059

W86.408020

W86.408000

W86.407973

W86.407929

W86.407882

W86.407846

W86.407812

W86.407765

W86.407721

W86.407692

W86.408329

W86.408294

W86.408247

W86.408202

W86.408173

W86.408132

W86.408084

W86.408045

W86.408025

W86.407998

W86.407954

W86.407907

W86.407871

W86.407837

W86.407790

W86.407746

W86.407717

LAT
(DEG, DEC MIN)

N30° 22.6556"

N30° 22.6556"

N30° 22.6542"

N30° 22.6519"

N30° 22.6499"

N30° 22.6489"

N30° 22.6493"

N30° 22.6509"

N30° 22.6527"

N30° 22.6532"

N30° 22.6523"

N30° 22.6503"

N30° 22.6454"

N30° 22.6437"

N30° 22.6433"

N30° 22.6443"

N30° 22.6462"

N30° 22.6475"

N30° 22.6474"

N30° 22.6461"

N30° 22.6438"

N30° 22.6417"

N30° 22.6408"

N30° 22.6411"

N30° 22.6428"

N30° 22.6445"

N30° 22.6450"

N30° 22.6442"

N30° 22.6421"

LONG
(DEG, DEC MIN)

W86° 24.48640"

W86° 24.48356"

W86° 24.48118"

W86° 24.47999"

W86° 24.47837"

W86° 24.47575"

W86° 24.47292"

W86° 24.47078"

W86° 24.46873"

W86° 24.46593"

W86° 24.46325"

W86° 24.46151"

W86° 24.49976"

W86° 24.49761"

W86° 24.49479"

W86° 24.49214"

W86° 24.49036"

W86° 24.48789"

W86° 24.48506"

W86° 24.48267"

W86° 24.48149"

W86° 24.47987"

W86° 24.47724"

W86° 24.47441"

W86° 24.47227"

W86° 24.47022"

W86° 24.46742"

W86° 24.46474"

W86° 24.46300"

PROJECT AREA

POINT

A

B

C

D

EASTING

1,366,819.81

1,367,154.64

1,366,991.42

1,366,656.58

NORTHING

506,702.09

506,643.05

505,717.33

505,776.37

LAT
(DEC DEG)

N30.379439

N30.379292

N30.376740

N30.376887

LONG
(DEC DEG)

W86.408194

W86.407129

W86.407598

W86.408662

LAT
(DEG, DEC MIN)

N30° 22.7664"

N30° 22.7575"

N30° 22.6044"

N30° 22.6132"

LONG
(DEG, DEC MIN)

W86° 24.49164"

W86° 24.42775"

W86° 24.45586"

W86° 24.51974"
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FIGURE 4
PROJECT AREA AND REEF MODULE TABLES
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OKALOOSA COUNTY, FLORIDA

MATTHEW TRAMMELL P.E.# 692444 of 6 

 A
N

TO
N

 X
:\S

Y
S

\P
R

O
JE

C
TS

\C
20

14
-0

58
 O

K
A

 S
N

O
R

K
E

L 
R

E
E

FS
\P

E
R

M
IT

\C
20

14
-0

58
-P

-R
E

E
F 

P
LA

N
S

.D
W

G
 1

0/
15

/2
01

4 
11

:3
3:

26
 A

M

 

NOTES:
HORIZONTAL DATUM: NAD 83 STATE PLANE FLORIDA NORTH, FEET
VERTICAL DATUM: NAVD 88, FEET
LAT/LONG: NAD 83 DATUM, DECIMAL DEGREES AND
DEGREES/DECIMAL MINUTES
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EMBEDMENT DEPTH VARIES

REEF MATERIAL SHALL BE PLACED SO THAT THE TOP OF THE REEF
DOES NOT EXCEED 1/2 THE DISTANCE FROM THE BOTTOM TO THE
MLW ELEVATION. AT NO TIME SHALL THE DISTANCE BETWEEN THE

TOP OF THE REEF AND THE MLW ELEVATION BE LESS THAN 6'

MEAN HIGH WATER (+0.78')
MEAN LOW WATER (-0.47')

6' (MIN)

EXISTING GRADE
(JULY 2014)

PRE-FABRICATED MULTI-MEDIA
REEF MODULE (TYP)

PROPOSED REEF AREA
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FIGURE 5
TYPICAL SECTION

THE CRAB TRAP SNORKEL REEF
OKALOOSA COUNTY, FLORIDA
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SCALE: 1" = 120'
120'0

A
FIG 3

TYPICAL SECTION
V-SCALE: 1" = 12'

TAYLOR ENGINEERING INC.
1221 AIRPORT ROAD

SUITE 210
DESTIN, FL  32541

CERTIFICATE OF AUTHORIZATION # 4815
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10"-12"Ø COMPOSITE PILING

COMPOSITE PILING STOP BOLTED
TO PILING USING SS BOLTS

COMPOSITE PILING STOP BOLTED
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GULF BOTTOM

PILE EMBEDMENT DETERMINED BY
MANUFACTURER

PRE-CAST CONCRETE DECK (TYP)

LIMESTONE ROCKS (TYP)

8"

APPROX. 4"

10"-12"Ø COMPOSITE PILING

5'Ø CONCRETE DISK WITH
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LIMESTONE ROCKS

NOT TO SCALE
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FIGURE 6
REEF DETAILS

THE CRAB TRAP SNORKEL REEF
OKALOOSA COUNTY, FLORIDA
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REEF PLAN
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INDIVIDUAL REEF MODULE TABLE
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EASTING

1,352,779.05

1,352,785.39
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1,352,794.93
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1,352,840.49

1,352,850.18

1,352,856.31

1,352,858.60

1,352,856.96

1,352,851.46

1,352,842.34

1,352,829.99

1,352,814.97

1,352,797.91

1,352,779.58

1,352,760.77

1,352,742.30

1,352,724.98

1,352,709.57

1,352,696.73

1,352,687.04

1,352,680.92

1,352,678.63

1,352,680.27

1,352,685.77

1,352,694.89

1,352,707.23

1,352,722.26

1,352,739.31

1,352,757.64

1,352,775.15

1,352,773.84

1,352,780.01

1,352,778.70

1,352,796.16

1,352,810.77

NORTHING

508,056.72

508,043.12

508,055.41

508,051.08

508,037.48
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508,014.88

507,569.53

507,565.94

507,558.59

507,547.80

507,534.04

507,517.91

507,500.12

507,481.45

507,462.70

507,444.71

507,428.26

507,414.06

507,402.73

507,394.78

507,390.55

507,390.22

507,393.81

507,401.16

507,411.95

507,425.71

507,441.84

507,459.63

507,478.31

507,497.05

507,515.04

507,531.50

507,545.70

507,557.02

507,564.97

507,569.21

507,554.59

507,539.65

507,524.05

507,509.11

507,493.93

507,497.31

LAT
(DEC DEG)

N30.382510

N30.382473

N30.382507

N30.382497

N30.382460

N30.382494

N30.382430

N30.382393

N30.382396

N30.381170

N30.381161

N30.381142

N30.381113

N30.381076

N30.381032

N30.380983

N30.380932

N30.380880

N30.380831

N30.380785

N30.380745
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N30.380691

N30.380678

N30.380677

N30.380686

N30.380705

N30.380734

N30.380771

N30.380815

N30.380864

N30.380915

N30.380966

N30.381016

N30.381062

N30.381101

N30.381133
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N30.380973

LONG
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W86.452788

W86.452767

W86.452741

W86.452583

W86.452562

W86.452536
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W86.452647

W86.452694

W86.452770

W86.452711

W86.452656

W86.452606

W86.452565

W86.452533
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W86.452988
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W86.452773
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W86.452759

W86.452703

W86.452657

LAT
(DEG, DEC MIN)

N30° 22.9506"

N30° 22.9484"

N30° 22.9504"

N30° 22.9498"

N30° 22.9476"

N30° 22.9497"

N30° 22.9458"

N30° 22.9436"

N30° 22.9438"

N30° 22.8702"

N30° 22.8697"

N30° 22.8685"

N30° 22.8668"

N30° 22.8645"

N30° 22.8619"

N30° 22.8590"

N30° 22.8559"

N30° 22.8528"

N30° 22.8498"

N30° 22.8471"

N30° 22.8447"

N30° 22.8428"

N30° 22.8414"

N30° 22.8407"
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N30° 22.8411"
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N30° 22.8489"
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N30° 22.8549"
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W86° 27.15053"

W86° 27.15152"
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W86° 27.15550"
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W86° 27.17841"

W86° 27.18089"
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1,352,807.24
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1,352,777.63

1,352,754.59

1,352,744.75

1,352,729.25
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1,352,733.43
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1,352,738.07

1,352,724.26

1,352,713.38

1,352,699.57

1,352,730.12

1,352,743.93

1,352,754.80

1,352,769.92

1,352,783.23

1,352,776.34

1,352,758.77

1,352,768.61

1,352,763.76

1,352,765.06

NORTHING

507,496.75

507,493.37

507,482.69

507,479.32

507,458.02

507,445.17

507,428.45

507,415.59

507,437.44

507,450.30

507,452.32

507,440.99

507,434.59

507,423.27

507,450.84

507,462.16

507,484.70

507,490.56

507,503.32

507,509.18

507,504.36

507,498.50

507,485.74

507,494.82

507,483.25

507,467.02

507,468.56

507,479.88

507,510.42

507,525.36

LAT
(DEC DEG)

N30.380973

N30.380963

N30.380933

N30.380923

N30.380864

N30.380829

N30.380783

N30.380748

N30.380807

N30.380842

N30.380847

N30.380815

N30.380797

N30.380765

N30.380842

N30.380873

N30.380935

N30.380951

N30.380985

N30.381001

N30.380989

N30.380973

N30.380939

N30.380965

N30.380933

N30.380888

N30.380892

N30.380923

N30.381007

N30.381048

LONG
(DEC DEG)

W86.452559

W86.452605

W86.452646

W86.452692

W86.452719

W86.452694

W86.452689

W86.452664

W86.452734

W86.452760

W86.452833

W86.452863

W86.452912

W86.452943

W86.452900

W86.452869

W86.452887

W86.452931

W86.452966

W86.453010

W86.452913

W86.452869

W86.452834

W86.452787

W86.452744

W86.452765

W86.452820

W86.452790

W86.452807

W86.452804

LAT
(DEG, DEC MIN)

N30° 22.8584"

N30° 22.8578"

N30° 22.8560"

N30° 22.8554"

N30° 22.8519"

N30° 22.8498"

N30° 22.8470"

N30° 22.8449"

N30° 22.8484"

N30° 22.8505"

N30° 22.8508"

N30° 22.8489"

N30° 22.8478"

N30° 22.8459"

N30° 22.8505"

N30° 22.8524"

N30° 22.8561"

N30° 22.8570"

N30° 22.8591"

N30° 22.8600"

N30° 22.8593"

N30° 22.8584"

N30° 22.8563"

N30° 22.8579"

N30° 22.8560"

N30° 22.8533"

N30° 22.8535"
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N30° 22.8604"

N30° 22.8629"

LONG
(DEG, DEC MIN)

W86° 27.15354"

W86° 27.15631"

W86° 27.15874"

W86° 27.16151"
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W86° 27.16165"

W86° 27.16135"

W86° 27.15983"
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W86° 27.17322"
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W86° 27.17215"

W86° 27.17004"

W86° 27.16719"

W86° 27.16462"

W86° 27.16588"

W86° 27.16923"

W86° 27.16739"

W86° 27.16842"

W86° 27.16822"

PROJECT AREA
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EASTING
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1,353,005.08

1,352,912.69

1,352,573.98

NORTHING
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LAT
(DEC DEG)
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N30.380095
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(DEC DEG)

W86.453157

W86.452081
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W86.453392

LAT
(DEG, DEC MIN)

N30° 22.9841"

N30° 22.9802"

N30° 22.8057"

N30° 22.8096"
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(DEG, DEC MIN)

W86° 27.18939"

W86° 27.12486"

W86° 27.13899"

W86° 27.20353"
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EMBEDMENT DEPTH VARIES

REEF MATERIAL SHALL BE PLACED SO THAT THE TOP OF THE REEF
DOES NOT EXCEED 1/2 THE DISTANCE FROM THE BOTTOM TO THE
MLW ELEVATION. AT NO TIME SHALL THE DISTANCE BETWEEN THE

TOP OF THE REEF AND THE MLW ELEVATION BE LESS THAN 6'

MEAN HIGH WATER (+0.78')
MEAN LOW WATER (-0.47')

6' (MIN)

EXISTING GRADE
(JULY 2014)
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FIGURE 5
TYPICAL SECTION

HENDERSON BEACH STATE PARK SNORKEL REEF
OKALOOSA COUNTY, FLORIDA
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SCALE: 1" = 120'
120'0

A
FIG 3

TYPICAL SECTION
V-SCALE: 1" = 12'
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10"-12"Ø COMPOSITE PILING

COMPOSITE PILING STOP BOLTED
TO PILING USING SS BOLTS

COMPOSITE PILING STOP BOLTED
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GULF BOTTOM

PILE EMBEDMENT DETERMINED BY
MANUFACTURER

PRE-CAST CONCRETE DECK (TYP)

LIMESTONE ROCKS (TYP)

8"

APPROX. 4"

10"-12"Ø COMPOSITE PILING

5'Ø CONCRETE DISK WITH
LIMESTONE ROCK
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LIMESTONE ROCKS

NOT TO SCALE
PRE-FABRICATED MULTI-MEDIA REEF MODULE

12" (MIN)
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FIGURE 6
REEF DETAILS

HENDERSON BEACH STATE PARK SNORKEL REEF
OKALOOSA COUNTY, FLORIDA
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FIGURE 3
REEF PLAN
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INDIVIDUAL REEF MODULE TABLE

POINT

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

EASTING

1,363,477.38

1,363,490.86

1,363,501.28

1,363,487.80

1,363,557.01

1,363,570.49

1,363,580.91

1,363,567.43

1,363,343.32

1,363,347.80

1,363,357.26

1,363,369.67

1,363,384.63

1,363,398.97

1,363,411.60

1,363,420.38

1,363,433.17

1,363,447.96

1,363,441.33

1,363,440.18

1,363,450.52

1,363,465.87

1,363,478.86

1,363,484.80

1,363,478.51

1,363,467.67

1,363,479.63

1,363,488.77

1,363,501.25

1,363,515.90

1,363,531.15

1,363,544.04

1,363,552.60

1,363,557.50

1,363,556.76

1,363,544.01

1,363,532.23

1,363,517.05

1,363,499.92

1,363,508.39

1,363,510.31

1,363,507.65

1,363,500.67

1,363,489.74

1,363,498.64

NORTHING

506,910.03

506,916.61

506,905.82

506,899.24

506,895.99

506,902.57

506,891.78

506,885.20

506,471.10

506,485.58

506,497.23

506,506.29

506,509.72

506,504.53

506,496.38

506,484.03

506,492.42

506,498.11

506,511.58

506,526.83

506,537.85

506,542.05

506,532.85

506,518.96

506,505.03

506,494.63

506,484.23

506,471.97

506,480.57

506,483.91

506,483.89

506,475.54

506,462.79

506,448.60

506,433.46

506,441.78

506,451.40

506,450.97

506,447.20

506,434.59

506,419.56

506,404.72

506,391.25

506,380.81

506,368.56

LAT
(DEC DEG)

N30.379857

N30.379875

N30.379846

N30.379827

N30.379822

N30.379840

N30.379811

N30.379793

N30.378644

N30.378684

N30.378716

N30.378742

N30.378752

N30.378738

N30.378716

N30.378683

N30.378707

N30.378723

N30.378760

N30.378801

N30.378832

N30.378844

N30.378820

N30.378782

N30.378743

N30.378714

N30.378686

N30.378653

N30.378677

N30.378687

N30.378688

N30.378665

N30.378631

N30.378592

N30.378550

N30.378572

N30.378598

N30.378596

N30.378585

N30.378551

N30.378510

N30.378469

N30.378432

N30.378402

N30.378369

LONG
(DEC DEG)

W86.418803

W86.418761

W86.418727

W86.418770

W86.418550

W86.418508

W86.418474

W86.418516

W86.419205

W86.419192

W86.419162

W86.419123

W86.419076

W86.419030

W86.418990

W86.418961

W86.418921

W86.418875

W86.418896

W86.418901

W86.418869

W86.418820

W86.418779

W86.418759

W86.418778

W86.418812

W86.418773

W86.418744

W86.418705

W86.418658

W86.418610

W86.418569

W86.418541

W86.418525

W86.418526

W86.418567

W86.418605

W86.418653

W86.418707

W86.418680

W86.418673

W86.418680

W86.418702

W86.418736

W86.418707

LAT
(DEG, DEC MIN)

N30° 22.7914"

N30° 22.7925"

N30° 22.7908"

N30° 22.7896"

N30° 22.7893"

N30° 22.7904"

N30° 22.7887"

N30° 22.7876"

N30° 22.7186"

N30° 22.7210"

N30° 22.7230"

N30° 22.7245"

N30° 22.7251"

N30° 22.7243"

N30° 22.7230"

N30° 22.7210"

N30° 22.7224"

N30° 22.7234"

N30° 22.7256"

N30° 22.7281"

N30° 22.7299"

N30° 22.7307"

N30° 22.7292"

N30° 22.7269"

N30° 22.7246"

N30° 22.7229"

N30° 22.7212"

N30° 22.7192"

N30° 22.7206"

N30° 22.7212"

N30° 22.7213"

N30° 22.7199"

N30° 22.7178"

N30° 22.7155"

N30° 22.7130"

N30° 22.7143"

N30° 22.7159"

N30° 22.7158"

N30° 22.7151"

N30° 22.7131"

N30° 22.7106"

N30° 22.7081"

N30° 22.7059"

N30° 22.7041"

N30° 22.7021"

LONG
(DEG, DEC MIN)

W86° 25.12820"

W86° 25.12566"

W86° 25.12364"

W86° 25.12618"

W86° 25.11301"

W86° 25.11046"

W86° 25.10844"

W86° 25.11099"

W86° 25.15230"

W86° 25.15149"

W86° 25.14973"

W86° 25.14740"

W86° 25.14456"

W86° 25.14182"

W86° 25.13939"

W86° 25.13768"

W86° 25.13527"

W86° 25.13248"

W86° 25.13378"

W86° 25.13405"

W86° 25.13212"

W86° 25.12921"

W86° 25.12671"

W86° 25.12554"

W86° 25.12669"

W86° 25.12872"

W86° 25.12641"

W86° 25.12463"

W86° 25.12228"

W86° 25.11951"

W86° 25.11661"

W86° 25.11413"

W86° 25.11246"

W86° 25.11148"

W86° 25.11157"

W86° 25.11402"

W86° 25.11630"

W86° 25.11918"

W86° 25.12243"

W86° 25.12078"

W86° 25.12037"

W86° 25.12082"

W86° 25.12211"

W86° 25.12415"

W86° 25.12242"

INDIVIDUAL REEF MODULE TABLE

POINT
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59

60
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63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

EASTING

1,363,507.48

1,363,507.31

1,363,497.89

1,363,483.28

1,363,471.86

1,363,477.37

1,363,465.76

1,363,448.89

1,363,431.22

1,363,416.41

1,363,402.58

1,363,396.15

1,363,392.12

1,363,377.87

1,363,362.52

1,363,357.98

1,363,362.99

1,363,375.74

1,363,388.29

1,363,381.59

1,363,379.64

1,363,382.22

1,363,389.16

1,363,401.44

1,363,386.62

1,363,372.50

1,363,358.15

1,363,450.96

1,363,462.00

1,363,463.50

1,363,455.09

1,363,438.80

1,363,427.76

1,363,426.27

1,363,434.67

NORTHING

506,355.58

506,340.46

506,327.83

506,332.61

506,342.87

506,369.80

506,356.70

506,350.79

506,345.52

506,356.52

506,367.84

506,384.12

506,356.93

506,351.20

506,351.70

506,366.79

506,381.05

506,390.23

506,398.70

506,412.25

506,427.29

506,442.15

506,455.62

506,464.56

506,473.97

506,479.57

506,474.55

506,457.52

506,440.21

506,419.74

506,401.01

506,388.52

506,405.83

506,426.30

506,445.03

LAT
(DEC DEG)

N30.378334

N30.378292

N30.378257

N30.378270

N30.378297

N30.378371

N30.378335

N30.378318

N30.378303

N30.378332

N30.378363

N30.378407

N30.378332

N30.378316

N30.378316

N30.378358

N30.378397

N30.378423

N30.378447

N30.378484

N30.378525

N30.378566

N30.378603

N30.378628

N30.378654

N30.378668

N30.378654

N30.378611

N30.378564

N30.378508

N30.378456

N30.378421

N30.378468

N30.378524

N30.378576

LONG
(DEC DEG)

W86.418678

W86.418678

W86.418707

W86.418754

W86.418791

W86.418775

W86.418811

W86.418864

W86.418920

W86.418967

W86.419012

W86.419033

W86.419044

W86.419089

W86.419138

W86.419153

W86.419138

W86.419098

W86.419059

W86.419081

W86.419088

W86.419080

W86.419059

W86.419020

W86.419068

W86.419113

W86.419158

W86.418863

W86.418827

W86.418821

W86.418847

W86.418898

W86.418934

W86.418940

W86.418914

LAT
(DEG, DEC MIN)

N30° 22.7000"

N30° 22.6975"

N30° 22.6954"

N30° 22.6962"

N30° 22.6978"

N30° 22.7023"

N30° 22.7001"

N30° 22.6991"

N30° 22.6982"

N30° 22.6999"

N30° 22.7018"

N30° 22.7044"

N30° 22.6999"

N30° 22.6989"

N30° 22.6990"

N30° 22.7015"

N30° 22.7038"

N30° 22.7054"

N30° 22.7068"

N30° 22.7090"

N30° 22.7115"

N30° 22.7140"

N30° 22.7162"

N30° 22.7177"

N30° 22.7192"

N30° 22.7201"

N30° 22.7192"

N30° 22.7167"

N30° 22.7139"

N30° 22.7105"

N30° 22.7074"

N30° 22.7053"

N30° 22.7081"

N30° 22.7115"

N30° 22.7146"

LONG
(DEG, DEC MIN)

W86° 25.12070"

W86° 25.12068"

W86° 25.12244"

W86° 25.12523"

W86° 25.12744"

W86° 25.12647"

W86° 25.12864"

W86° 25.13183"

W86° 25.13518"

W86° 25.13803"

W86° 25.14069"

W86° 25.14197"

W86° 25.14265"

W86° 25.14534"

W86° 25.14826"

W86° 25.14918"

W86° 25.14827"

W86° 25.14587"

W86° 25.14351"

W86° 25.14483"

W86° 25.14525"

W86° 25.14481"

W86° 25.14353"

W86° 25.14122"

W86° 25.14407"

W86° 25.14677"

W86° 25.14949"

W86° 25.13178"

W86° 25.12962"

W86° 25.12927"

W86° 25.13081"

W86° 25.13387"

W86° 25.13603"

W86° 25.13638"

W86° 25.13484"

PROJECT AREA

POINT

A

B

C

D

EASTING

1,363,398.23

1,363,733.06

1,363,562.89

1,363,228.05

NORTHING

507,137.44

507,078.40

506,113.28

506,172.33

LAT
(DEC DEG)

N30.380478

N30.380331

N30.377670

N30.377817

LONG
(DEC DEG)

W86.419066

W86.418002

W86.418490

W86.419555

LAT
(DEG, DEC MIN)

N30° 22.8287"

N30° 22.8199"

N30° 22.6602"

N30° 22.6690"

LONG
(DEG, DEC MIN)

W86° 25.14399"

W86° 25.08010"

W86° 25.10938"

W86° 25.17327"
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FIGURE 4
PROJECT AREA AND REEF MODULE TABLES

POMPANO ST BEACH ACCESS SNORKEL REEF
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NOTES:
HORIZONTAL DATUM: NAD 83 STATE PLANE FLORIDA NORTH, FEET
VERTICAL DATUM: NAVD 88, FEET
LAT/LONG: NAD 83 DATUM, DECIMAL DEGREES AND
DEGREES/DECIMAL MINUTES
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EMBEDMENT DEPTH VARIES

REEF MATERIAL SHALL BE PLACED SO THAT THE TOP OF THE REEF
DOES NOT EXCEED 1/2 THE DISTANCE FROM THE BOTTOM TO THE
MLW ELEVATION. AT NO TIME SHALL THE DISTANCE BETWEEN THE

TOP OF THE REEF AND THE MLW ELEVATION BE LESS THAN 6'

MEAN HIGH WATER (+0.78')
MEAN LOW WATER (-0.47')

6' (MIN)

EXISTING GRADE
(JULY 2014)

PRE-FABRICATED MULTI-MEDIA
REEF MODULE (TYP)

PROPOSED REEF AREA
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FIGURE 5
TYPICAL SECTION

POMPANO ST BEACH ACCESS SNORKEL REEF
OKALOOSA COUNTY, FLORIDA
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SCALE: 1" = 120'
120'0

A
FIG 3

TYPICAL SECTION
V-SCALE: 1" = 12'

TAYLOR ENGINEERING INC.
1221 AIRPORT ROAD

SUITE 210
DESTIN, FL  32541

CERTIFICATE OF AUTHORIZATION # 4815

SURVEY: MORGAN & EKLUND, JULY 2014
VERTICAL DATUM: NAVD 88, FEET

228



10"-12"Ø COMPOSITE PILING

COMPOSITE PILING STOP BOLTED
TO PILING USING SS BOLTS

COMPOSITE PILING STOP BOLTED
TO PILING USING SS BOLTS

GULF BOTTOM

PILE EMBEDMENT DETERMINED BY
MANUFACTURER

PRE-CAST CONCRETE DECK (TYP)

LIMESTONE ROCKS (TYP)

8"

APPROX. 4"

10"-12"Ø COMPOSITE PILING

5'Ø CONCRETE DISK WITH
LIMESTONE ROCK
EMBEDDED

LIMESTONE ROCKS

NOT TO SCALE
PRE-FABRICATED MULTI-MEDIA REEF MODULE

12" (MIN)
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FIGURE 6
REEF DETAILS

POMPANO ST BEACH ACCESS SNORKEL REEF
OKALOOSA COUNTY, FLORIDA
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TAYLOR ENGINEERING INC.

1221 AIRPORT ROAD
SUITE 210

DESTIN, FL  32541
CERTIFICATE OF AUTHORIZATION # 4815
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Section B.6.1.3 

230



Pensacola Beach Gulf Snorkeling Reef 

 
 
 
 
 

231



 

 

 

232



 
 
To assist locating the Gulf Snorkeling Reefs, Escambia County has installed Range Markers.  
 

 
 
To find reefs, line up Range Markers and swim offshore approximately 450 feet to a water 
depth of 14 feet. Top of reefs are approximately 9 feet below water surface. 
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Walter Eco Systems 
 

 

The reefs consist of multiple piling-mounted Eco 
Systems made in Gulf Shores, AL.  Materials are 
thin concrete discs covered in Florida limestone 
rock and mounted on environmentally friendly 
composite pilings which are driven into the 
seabed.  Three discs each 4ft in diameter are 
mounted on each piling and the individual reef 
structures are placed 10 - 20ft apart. 
 

Our Mission 
To promote the biodiversity of fish and marine 
invertebrates and protection of Navarre Beach 
and surrounding coastal habitats through the 
creation and maintenance of a near shore 
marine sanctuary. 
 

The Navarre Beach Marine Sanctuary committee 
is part of the 

Navarre Beach Area Chamber of Commerce 
Foundation, a 501C3 non-profit charity 

8668 Navarre Pkwy #142, Navarre FL 32566. 
  

To adopt a reef structure or make a donation, 
visit our web site. 

www.NavarreChamberFoundation.org 

 

Navarre Beach County Park 

 

www.NavarreBeachMarineSanctuary.com 

MAKE NAVARRE SNORKELICIOUS 
Dive and Snorkel Navarre 

This  project created near shore artificial reefs in 

Santa Rosa Sound and the Gulf of Mexico off 

Navarre Beach.   Our volunteers continue to 

inform the public about the economic, 

environmental, and educational benefits of reef 

programs and making Navarre Snorkelicious. 

Near-shore reefs allow people of all skill levels 

to easily view marine life and ecosystems 

supported by the reefs.  The Sound side reefs  

provide beginners a calm and protected area to 

learn and develop snorkeling and diving skills, 

while the Gulf side reef  allows more advanced 

snorkelers and divers to view exotic marine 

wildlife by traveling only a few hundred feet off-

shore.  These reef sites offer an easy and 

inexpensive option to increase your diving 

abilities or check out a new piece of equipment. 
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Gulf Side Reef 
 

The Gulf site is located on the Gulf of Mexico 

2,000ft east of the fishing pier directly south of 

the Sea Oat pavilion.  This is the furthest 

southeast parking area of the park.  Follow the 

boardwalk to the beach and immediately head 

east approximately 100ft.  The site is marked (on 

shore only) by two large PVC posts positioned 

on the sand dune.  The site is 340ft south of the 

mean tide line and consists of 30 structures in 

three columns of ten spaced 20ft apart and is 

ideal for snorkeling and diving for any skill level.  

The site is immediately beyond the second sand 

bar.  Depths range from 9 - 15ft with tops at 6 - 

10ft below the surface. Visibility ranges from 8 - 

30ft depending on sea conditions.  The site is 

adjacent to the public swimming beach.  Expect 

to see a wide variety of marine life to include 

turtles and stingrays.  Flag warning systems 

mark the water conditions. 

 

Gulf Side layout placement 

*    *    *    *    *    *    *    *    *    * 

*    *    *    *    *    *    *    *    *    * 

*    *    *    *    *    *    *    *    *    * 

 

 
 

West Sound Side Reef 
 

The west sound side site is the largest of the 

three sites with a footprint approximately equal 

to a football field.   To get to this reef, take the 

first left after entering the park.  It is located 

directly north of Red Drum pavilion and the 

Navarre Beach Science Station.  The site can be 

seen from the beach.  This site is more 

conducive for diving than for snorkeling and is 

identified on all four corners by pilings and 

marked with ""SNORKELING REEF" "NO 

MOTORIZED VESSELS".  At 700ft from shore this 

site consists of 77 structures spaced 10ft apart 

in 20ft of water with the tops of each structure 

at 14ft below the surface. Visibility ranges from 

2 - 4ft in the summer, to 7 - 10ft in the winter.  

Water temperatures range from 65 - 85 degrees.  

Expect to see our resident sheepshead year 

round  swimming in and out of the structures. 

We recommend a compass and flashlight at this 

site and buddy lines might be helpful. 

 

West Sound Side layout placement 

                                                      *  *  *  *  * 

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  * 

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  * 

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  * 

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  * 

East Sound Side Reef 
 

The east sound side reef is the smallest of the 

three sites located northwest of Sandpiper 

pavilion. This site is the most accessible of the 

three sites and is identified on all four corners 

with pilings marked with ""SNORKELING REEF" 

"NO MOTORIZED VESSELS".  The site is about 

150ft from shore and consists of 28 structures 

spaced 10ft apart in 12ft of water with the tops 

at 7ft below the surface. 

East Sound Side layout placement 

*  *  *  *  *  *  * 

*  *  *  *  *  *  * 

*  *  *  *  *  *  * 

*  *  *  *  *  *  * 

Visiting the Park 

There are no fees to enter the park, hours are 

sunrise to sunset.  Paved parking, restrooms, 

and fresh water showers are available at each 

pavilion.   Because of the close proximity to 

swimming areas, spear fishing is not allowed. 

The use of a diver down flag is recommended. 

Divers must make reasonable efforts to stay 

within 300ft of a diver down flag, and vessel 

operators must make a reasonable effort to 

maintain a distance of at least 300ft from diver 

down flags. 
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PURPOSE OF THE PLAN 
 

Development of the strategic plan’s purposes, vision themes, goals and 
objectives occurred as the result of consensus building among the 15 
member Advisory Board.  The Advisory Board, working with its facilitators, 
strived for maximum consensus on all aspects of the plan.  Although 100% 
agreement was not expected or achieved, the overall result was a consensus 
product incorporating the advice and input of all members.   
 
Florida Fish and Wildlife Conservation Commission (FWC) staff assisted in 
plan development to ensure that it conforms with FWC programs and 
mandates, and also with other state and federal fisheries and environmental 
regulatory laws and policies.   
 
The Artificial Reef Strategic Plan is intended to serve as a blueprint for both 
the FWC and the coastal local government programs for the next five years. 
The Plan is intended to guide the FWC state artificial reef program and other 
artificial reef-related activities statewide.  This strategic plan will provide the 
foundation for a detailed operational artificial reef plan that will serve to 
update the 1992 Florida State Artificial Reef Plan.   
 
The strategic plan embodies seven guiding principles or purposes:  
 

• To optimize the biological and economic benefits of artificial reefs in 
Florida to ensure that the marine environment, human health and 
marine organisms are protected, restored, enhanced or sustained; 

 
• To provide policy guidance based upon the best available scientific and 

experiential information, and best management practices for artificial 
reef development; 

 
• To support data collection, the use of innovative technology, and 

evaluation to adjust management approaches for accomplishing the 
objectives of the artificial reef strategic plan; 

 
• To support the pursuit of adequate funding to accomplish the 

objectives of Florida’s artificial reef program; 
 

• To provide future direction for the development of FWC artificial reef 
rules and other related rules and policies; 

 
• To provide a framework for public education and outreach about 

artificial reefs in Florida; 
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• To provide guidance for operational planning and technical assistance 
at state, regional and local levels consistent with the state strategic 
artificial reef plan. 

 
In addition to the guiding principles or purposes of the strategic plan, the 
strategic plan is also comprised of six primary goals.  Each goal includes 
specific objectives to achieve the goal. Tactics for meeting each objective 
have also been included and will be used as guidance when developing the 
state Artificial Reef Operational Plan.  
 
The following six goals were identified by the Artificial Reef Advisory Board, 
and are the backbone on the Artificial Reef Strategic Plan.  The goals and 
objectives do not represent a specific priority of importance. 
 
Goal A: Assure that long-term social, economic, and quality of life values of 

artificial reefs benefit the local and regional economies of Florida.  
 
Goal B: Utilize artificial reefs in scientific research to obtain a mechanistic 

and predictive understanding of how artificial reefs function 
ecologically and physically across spatial and temporal scales. 

 
Goal C: Use Artificial Reefs as a component of fisheries management. 
 
Goal D: Identify, procure and maximize new and existing sources of funding 

for artificial reefs. 
 
Goal E: Improve intergovernmental coordination and public/private 

cooperation in artificial reef development.  
 
Goal F: Foster public and private sector marine ecosystem stewardship and 

accurate understanding of artificial reef issues.  
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ADVISORY BOARD MEMBERS:  
 

1. Ed Kalakauskis, Jacksonville Offshore Fishing Club, Jacksonville, FL. 
 
2. Ted Forsgren, Executive Director, Coastal Conservation Association, 

Florida Chapter, Tallahassee, FL. 
 
3. Eilene Beard, proprietor, Scuba Shack, Pensacola, FL.  

 
4. Jerry Jensen, Charlotte Harbor Artificial Reef Association, Punta Gorda, FL. 

 
5. Bill Lindberg, Ph.D., Director Dept. of Fisheries and Aquatic Sciences 

University of Florida, Gainesville, FL.  
 

6. Steve Bortone, Ph.D., Director, Sanibel-Captiva Marine Laboratory, 
Sanibel, FL. 

 
7. William Ward, commercial fisherman and proprietor, Captain’s Finest 

Seafood, Tampa, FL. 
 

8. Kathy Fitzpatrick, Artificial Reef Coordinator, Martin County, Stuart, FL. 
 

9. Captain Mike Eller, charter boat proprietor Destin, FL (Captain Bob 
Zales serving as alternate). 

 
10. Marianne Cufone, Ocean Conservancy, St. Petersburg, FL. 
 
11. Robert Turpin, Artificial Reef Coordinator, Escambia County, 

Pensacola,FL. 
 
12. Chris Koepfer, Artificial Reef Coordinator, Lee County Division of 

Natural Resources, Fort Myers, FL. 
 
13. Laddie Akins, Director, Reef Environmental Education Foundation, 

Key Largo, FL. 
 
14. Pamela Fletcher, Artificial Reef Coordinator, Broward County, 

Ft. Lauderdale, FL. 
 
15. Jon Dodrill, FWC Division of Marine Fisheries - Artificial Reef Program, 

Tallahassee, FL. 
 

Moderators: FSU Center for Conflict Resolution: Hal Beardall and Bob Jones
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Goal A: Assure long-term social, economic, and quality of life values 
of artificial reefs benefit the local and regional economies of 
Florida.  

 
Goal A Objectives (A1-A3) and Tactics (T): 
 
A1 Balance social and economic values, public interest and safety 

concerns along with objectives for resource conservation, restoration, 
enhancement and sustainable fisheries. 

 
A2 Develop a diversified Artificial Reef Program incorporating different 

project objectives that provide quality extractive and non-extractive 
artificial reef opportunities. 

 
A2(T1) Develop fishing reefs; 
 
A2(T2) Develop fisheries enhancement reefs with limited or no fishing 

or spearfishing; 
 
A2(T3) Develop juvenile habitat reefs; 
 
A2(T4) Develop eco-tourism (diving, snorkeling) reefs. 

 
A3 Support artificial reef objectives-driven socio-economic and ecological 

impact studies to meet the artificial reef goals set forth in this plan.  
 

A3(T1) Conduct formal standardized socio-economic analyses by 
qualified economists targeting multiple coastal regions on both 
coasts around the state to assess resident and visitor reef use 
at regional levels by measuring user value and economic 
impacts of both natural and artificial reefs but distinguishing 
between the two categories;   

 
A3(T2) Conduct formal standardized ecological impact studies; 
 
A3(T3) Integrate the social factors and impacts of growth, population, 

development, and economics into the artificial reef planning 
process. 
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Goal B: Utilize artificial reefs in scientific research to obtain a 
mechanistic and predictive understanding of how artificial reefs 
function ecologically and physically across spatial and temporal 
scales. 

 
Goal B Objectives (B1-B4) and Tactics (T): 
 
B1 Ensure priority questions are derived from practical needs. 
 

B1(T1) Identify, establish, update, and maintain a list of researchable 
problems/questions whose resolution would substantially 
improve understanding of artificial reefs; 

 
B1(T2) FWC will establish a mechanism within the Reef Program by 

which priority artificial reef research questions are identified 
and communicated to FWC and other management agencies 
for the purpose of incorporating them into requests for 
proposals (RFPs), (e.g., work with Sea Grant, MARFIN, 
interstate marine fisheries commissions to develop funding 
sources and develop conceptual research designs); 

 
B1(T3) Prioritize strategic research questions for FWC grant funded 

research to influence/motivate, give direction to artificial reef 
development;  

 
B1(T4) Identify emerging artificial reef issues that require proactive 

planning and research implementation; 
 
B1(T5) Procure information and research results from other states and 

countries; 
 
B1(T6) Promote a cooperative research partnering perspective that 

yields additional capabilities for research, data sharing and 
funding; partner to avoid research duplication and leverage the 
effective work of others; 

 
B1(T7) Identify artificial reef survey and monitoring gaps; 
 
B1(T8) Guide the collection of data and monitoring of artificial reefs 

incorporating a broader integrated systems design perspective 
(e.g. regional ecosystem, estuarine, other natural systems, 
etc.); 
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B1(T9)  Ensure the applicability of the research and promote adaptive 
management through coordination with researchers and 
managers. 

 
B2 Ensure rigorous study design to answer priority questions. 
 

B2(T1) Identify, foster, and reward consistency of data sets state-wide 
using replication and standardized reefs in various regions of 
the state; 

 
B2(T2) For reef marine organisms managed on an interstate basis, 

coordinate artificial reef replication/monitoring projects across 
state lines; 

 
B2(T3) Use collaborative approaches to develop designs appropriate to 

answer major research questions;  
 
B2(T4) Increase rigor and improve design of artificial reef survey data 

collection efforts; 
 
B2(T5) Use control reefs to statistically assess artificial reef 

management. 
 
B3 Ensure valid methods and consistent procedures for data collection and 

quality control. 
 
B3(T1) Promote data standards and data sharing; 
 
B3(T2) Use innovative, up-to-date technology in the collection, 

storage, and handling of data; 
 
B3(T3) Promote the development, use, and maintenance of long term 

artificial reef databases; 
 
B3(T4) The FWC reef program will participate in a data portal strategy 

for cataloguing and assessing all FWC funded data and 
research, supporting broader access to data, organizing data 
into more useful forms, and incorporating other artificial reef 
data from other stakeholders willing to participate in the effort.  
All researchers and reef managers (external and internal) 
would ideally be able to utilize and exchange data through this 
portal; 
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B3(T5) Integrate Artificial reef location and monitoring data into a 
public access landscape network (GIS) of FWC Florida Marine 
Research Institute and elsewhere, with the exception of non 
published artificial reef sites. 

 
B4 Ensure an overall progressive, innovative research program. 
 

B4(T1) The FWC reef program will work with other resources within 
the agency and external peer review to assess proposed and 
current research and monitoring activities funded by FWC 
(including resources and manpower needed to complete them), 
in order to prioritize them based on the artificial reef strategic 
plan and the FWC agency-wide strategic plan and identify 
those to be selected or dropped; 

 
B4(T2) Seek ways to improve efficiencies, refine sampling and 

analytical protocols or target management needs more 
effectively.  Data collection methods and suitability/fit for 
entering into a central FWC data portal will be reviewed;  

 
B4(T3) Enhance the professional reputation of the Florida Artificial Reef 

Program; 
 
B4(T4) Increase quantity and quality of reports produced by the 

Florida Artificial Reef Program; 
 
B4(T5) Encourage professional development of local coastal 

government artificial reef managers to enhance skills and 
competencies through participation in relevant conferences, 
training, etc.; 

 
B4(T6) FWC shall host in cooperation with other sponsors a statewide 

artificial reef summit every two-three years. 
 
_____________________________________________________________ 
 
Goal C: Use Artificial Reefs as a component of fisheries and 

ecosystem management. 
 
Goal C Objectives (C1-C3) and Tactics (T): 
 
C1 Develop specific objectives for artificial reef development. 
 

246



Florida Artificial Reef Strategic Plan Page 9

C1(T1) Agree on specific objectives for artificial reefs, but look at 
artificial reefs with a broad perspective; 

 
C1(T2)  Incorporate single species, multi-species or ecosystem 

management as appropriate in artificial reef construction 
projects; 

 
C1(T3) Use artificial reefs in habitat enhancement, protection, 

rebuilding and management; 
 
C1(T4) Apply ecological body of natural reef knowledge to artificial reef 

development. 
 

C2 Identify reef attributes that enhance survival, growth and reproduction 
of various life stages of marine organisms. 

 
C3 Identify design and placement strategies of artificial reefs to rebuild, 

protect and/or enhance fish stocks and/or achieve fishery 
management and conservation objectives. 
 
C3(T1) Where deemed appropriate by the FWC, identify opportunities 

for design and placement of artificial reefs to rebuild or 
enhance fish stocks in zoned managed areas, or marine 
reserves; 

 
C3(T2) Where deemed appropriate by the FWC, identify opportunities 

for the development of marine reserves intentionally designed 
around the use of artificial reefs in areas not currently used for 
bottom fishing to serve as the primary hard bottom habitat; 

 
C3(T3) Where deemed appropriate by the FWC, identify and evaluate 

current or future artificial reef permitted areas as candidates 
for fishery management council designated Special 
Management Zone (SMZ) status (i.e. where there is some level 
of fishing gear restriction); 

 
C3(T4) Utilize unpublished artificial reefs when appropriate; 
 
C3(T5) Explore legal and administrative mechanisms for protecting 

unpublished reef site locations. 
 
_____________________________________________________________ 
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Goal D: Identify, procure and maximize new and existing sources 
of funding for artificial reefs. 

 
Goal D Objectives (D1-D5) and Tactics (T): 

 
D1 Educate the public and public officials of the social, economic and 

ecological importance of artificial reefs as a first step in building 
support for enhanced or additional sources of funding. 

 
D2 The FWC Artificial Reef Program will work through FWC administrative 

channels to protect and enhance existing sources of artificial reef 
funding.  

 
D2(T1) Provide timely, justified and accurate funding requests for 

specific artificial reef activities; 
 
D2(T2) Ensure grant funding requests to the U.S. Fish and Wildlife 

Service adequately reflect major objectives in the five year 
grant project which in turn support objectives in the Artificial 
Reef Strategic Plan.  

 
D3 Seek new sources of funding with help of stakeholders that leverage 

stakeholder support to advance the reef program’s strategies and 
research priorities. 

 
D3(T1) Compile information from and make available all federal and 

state granting sources that may be applicable to funding 
artificial reef research, monitoring, and development;  

 
D3(T2) Prioritize funding opportunities, seeking funding that closely 

aligns with Artificial Reef Program strategic direction. 
 

D4 Identify and procure appropriate reef construction materials, transport, 
and funding including other federal, state, local government, and 
private donation sources. 

 
D4(T1) Work closely with the U.S. Maritime Administration (MARAD), 

U.S. Navy, U.S. Customs, and other federal agencies for 
material donation possibilities;  

 
D4(T2) Work closely with the Florida Department of Transportation in 

their obsolete coastal bridge demolition projects to incorporate 
as an added benefit in bridge demolition section, willingness of 
contractor to transport acceptable concrete/steel bridge 
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material to permitted sites where such a project fits into the 
operational plan. 

 
D5 Enhance funding through development of projects that have the 

capacity to accomplish multiple objectives (e.g., research and 
development of reef modules and fisheries research). 

 
D6 Make the best use of available funding through utilizing projects of 

regional scope to take advantage of economies of scale and associated 
reduced cost, and possibly reduction in administrative paperwork 
(single contract versus multiple small contracts). 

_____________________________________________________________ 
 

Goal E: Improve intergovernmental coordination and public/private 
cooperation in artificial reef development.  

 
Goal E Objectives (E1-E10) and Tactics (T): 

 
E1 Encourage early regulatory/intergovernmental/intra-agency 

coordination, better information sharing among interested parties, and 
the inclusion of stakeholders (affected interests) in pre-application 
review of all proposed artificial reef permitting and other regulatory 
and artificial reef resource management issues. 

 
E1(T1) Establish a state-federal interagency working group to discuss 

and address artificial reef permitting and other artificial reef 
issues and concerns and meet on a regular basis; 

 
E1(T2) Work with fishery management councils, interstate marine 

fisheries commissions, and other state and local agencies to 
enhance effectiveness of the Artificial Reef Program in meeting 
its goals and objectives; 

 
E1(T3) The FWC shall continue to  review and provide constructive 

comment on artificial reef construction permit applications. 
 
E1(T4) Coordinate artificial reef development in areas of concern to 

the US Coral Reef Task Force. 
 

E2 Continue to move towards a coordinated regulatory process for 
permitting and reef deployments that facilitates the process without 
weakening resource protection standards.  
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E3 Encourage the coordination of the evaluation of potential impacts on 
fish and other marine organisms and ensure the values of these 
organisms are addressed at all levels of state, regional, and local 
artificial reef planning, permitting, and construction. 

 
E4 Be responsive and proactive to both internal and external stakeholder 

input. 
 
E4(T1) Create partnerships with stakeholders to work collaboratively; 
 
E4(T2) Improve relationships with stakeholders by providing the 

products/services they need, and by maintaining openness in 
the decision making processes, by holding public workshops 
during the development of key artificial reef strategies, goals, 
rules, and policies; 

 
E4(T3) Gather input from State Artificial Reef Advisory Board 

stakeholders.  The Board shall meet for briefing and 
information exchange every six months or more frequently as 
may be necessitated by other artificial reef issues.  Advisory 
subcommittees may be established for specific issues to bring 
to the Board for presentation and discussion; 

 
E4(T4) FWC shall compile, maintain and utilize an email/mailing 

address database of artificial reef stakeholders (affected 
interests) as well as pursue other effective outreach efforts in 
order to promote and facilitate stakeholder inclusion in artificial 
reef planning activities; 

 
E4(T5) Increase the level of the FWC Artificial Reef Program 

interaction with non-governmental organizations to achieve 
common goals for reef marine organisms and associated 
natural and artificial reef habitat protection.  

 
E5 Reduce user conflicts through artificial reef planning and management. 

 
E5(T1) Utilize an exclusionary mapping process prior to permit 

application to identify potential conflicts with other users of the 
seafloor and adjacent water column including but not limited to 
recreational fishers, divers, non-extractive users, commercial 
fishers, military, shipping, telecommunication and gas line 
companies, and users of sand sources for beach re-
nourishment; 
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E5(T2) Ensure that newly permitted reef zone locations are 
disseminated and accurately published in a timely manner so 
that they can be accurately charted or reported on NOAA 
charts or reported in a Notice to Mariners;  

 
E5(T3) Ensure publication of new individual public reef coordinates, 

with the exception of designated non-published artificial reefs; 
 
E5(T4) Address potential user conflicts resulting from movement of 

non-stable or non-durable reef materials through education 
and information on minimum standards, materials composition, 
design and placement. 

 
E5(T5) Develop guidelines or code of ethics to help reduce user 

conflicts (charter vs. recreational). 
 
E6 Eliminate illegal reef building and ocean dumping activities.  
 
E7 Integrate a new state operational artificial reef management plan with 

the state artificial reef strategic plan, considering the guidance of the 
National Marine Fisheries Service’s National Artificial Reef Plan. 

 
E7(T1) Develop artificial reef rules after development of an operational 

plan; 
 
E7(T2) At a minimum of every five years revisit the Artificial Reef 

Strategic Plan, operational plan and associated rules for 
review, evaluation, and update. 

 
E8 Develop comprehensive and proactive artificial reef plans and 

guidelines specific to each region of the state.   
 
E8(T1) Regional delineations will consider ecologic, geographic and 

administrative parameters; 
 
E8(T2) Develop artificial reef conservation strategies through the 

regional plan process that are scientifically based, monitored 
and managed. 

 
E9 Reduce liability issues at the artificial reef permitting and planning 

level.  
 

E9(T1) Encourage regulatory agencies to issue artificial reef 
development permits only to state or federal fisheries 
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management agencies, established state universities and 
marine research institutions, or local coastal governments and 
municipalities.  

 
E9(T2) Develop risk mitigation guidelines when volunteers are utilized 

in artificial reef development activities. 
 

E10 Clearly define the roles and opportunities for public and private 
participation in Florida’s Artificial Reef Program. 

 
E10(T1) Enable or encourage legal private reef building activities 

under State or County authority in order to build and 
maintain quality reef habitat using approved materials placed 
in areas authorized for reef construction.  

_____________________________________________________________ 
 
Goal F: Foster public and private sector marine ecosystem 
stewardship and accurate understanding of artificial reef issues.  
Goal F Objectives (F1-F7) and Tactics (T): 

 
F1 Actively increase stakeholder education, involvement and interaction 

on emerging artificial reef issues through pursuit of effective outreach 
efforts. 

 
F2 Disseminate more accurate and thorough information to the public. 
 

F2(T1) Determine the information to be disseminated, verify its 
accuracy, identify the target audiences and tailor information 
to those specific audiences (this may require multiple 
versions/type of the same publications to capture all 
audiences). 

 
F3 Promote marine ecosystems stewardship. 
 

F3(T1) Utilize opportunities to imbed other important conservation 
messages within artificial reef educational material; 

 
F3(T2) Educate and inform the public so that they develop ethics that 

reflect the value of marine resources and the associated 
importance of both natural and artificial reef habitat; 

 
F3(T3) Increase promotion of artificial reef information including the 

potential use of artificial reefs as a tool in fisheries 
enhancement  throughout the state through FWC regional 
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offices, contacts with regional and county tourist development 
councils (TDC’s), Chambers of Commerce, County development 
authority.  

 
F4 Ensure that scientific results from artificial reef research are 

accessible, meaningful to the public and disseminated in useable 
formats that ensure effective science-based policy and decisions. 

 
F4(T1) Close the research loop by making public needs and interests 

translated into research questions.  
 
F4(T2) Promote effective data transfer between researchers and public 

(two-way communication).  
 
F4(T3) Enhance public awareness by aggressively promoting the value 

of artificial reef research and how it contributes to managing 
and better understanding Florida’s reef fisheries and hard 
bottom resources.  

 
F5 Undertake effective partnering with other appropriate entities to 

accomplish public outreach.  
 
F6 Strive for more effective utilization of various media types.  For 

example: web access (e.g., PDF reports online, interactive quizzes, 
online reporting), input into newspaper and magazine articles, 
television. 

 
F7  Optimize internal communication and information sharing between the 

FWC reef program and other units within the FWC. 
 

F7(T1) The FWC Artificial Reef Program shall make better utilization of 
FWC websites, optimizing internal coordination on research and 
monitoring objectives, and ensure that artificial reef goals are 
clearly communicated, understood, and adhered to on all 
major initiatives. 

 
F8 Provide outreach to new local government artificial reef managers not 

familiar with artificial reef issues. 
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A GUIDE TO THE FEDERALLY APPROVED 

FLORIDA COASTAL MANAGEMENT PROGRAM 
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3900 Commonwealth Blvd., MS 47 

Tallahassee, Florida 32399 

http://www.dep.state.fl.us/cmp 
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I. INTRODUCTION 
This guide is intended to provide the reader with a description of the Florida Coastal 

Management Program (FCMP). The goal of the FCMP is to promote the effective protection and 

use of the land and water resources of the coastal zone. FCMP’s website can be accessed by 

clicking on the following URL: http://www.dep.state.fl.us/cmp/default.htm. 
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II. THE COASTAL ZONE MANAGEMENT ACT 
Our nation’s coastal zone is rich in a variety of natural, commercial, recreational, ecological, 

industrial, and aesthetic resources of immense value to the present and future well-being of 

the United States. By the late 1960s, more than half of our nation’s population was located 

near the coasts. Different groups competed for access to coastal resources, and conflicts 

increased dramatically. Recreational fisherman competed with commercial fishermen. 

Resorts and residential developments limited the access previously enjoyed by local 

residents. Declining coastal water quality led to closings of shellfish beds and swimming 

beaches. Commercial and recreational fisheries declined. Valuable coastal resources, which 

are essential to the well-being of American citizens, were being irretrievably damaged or 

lost. The effective management, protection, and development of the coastal zone became a 

matter of national interest. 

In 1972, the U.S. Congress passed the federal Coastal Zone Management Act (CZMA)1 to 

address the increasing conflict between protection and use of our nation’s coastal zone. The 

legislation encouraged the nation’s coastal regions (collectively referred to as the “coastal 

states” or “states”) to develop and implement federally-approved coastal management 

programs (CMPs) based on that state’s unique coastal characteristics. The management 

programs were to assist states to achieve wise use of the land and water resources of the 

coastal zone, giving full consideration to ecological, economic, cultural, historic, and 

aesthetic values. The program was to be a comprehensive statement (in words, maps, 

illustrations, or other media of communication) that was prepared and adopted by the state in 

accordance with the provisions of the CZMA. It sets forth objectives, policies, and standards 

to guide public and private uses of lands and waters in the coastal zone. The CZMA2 

requires the state CMPs to describe: 

 The boundaries of the state’s coastal zone.3 

 The coastal land, water and natural resources that have a direct and significant impact 

on coastal waters.4 

 Geographic areas of particular concern.5 

 The authorities and enforceable policies of the CMP.6 

 Guidelines on usage priority.7 

 The organizational and enforceable policies for implementing the CMP, including the 

responsibilities and interrelationships of local, area-wide, state, regional, and 

interstate agencies and management process.8 

1 CZMA §  302-319 (also referred to as 16 U.S.C. §  1451 et seq.) 
2 CZMA §  306(d)(2) and (9)(also referred to as 16 U.S.C. §   1455(d)(2) and (9)) 
3 15 U.S.C. § 923, Subpart D 
4 15 U.S.C. § 923, Subpart B 
5 15 U.S.C. § 923, Subpart C 
6 15 U.S.C. § 923, Subpart E 
7 15 U.S.C. § 923, Subpart C 
8 15 U.S.C. § 923, Subpart F and G 
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 Shorefront access and protection planning. This includes access to other public 

coastal areas of environmental, recreational, historical, aesthetic, ecological, or 

cultural value.9 

 New energy facility planning.10 

 Shoreline erosion/mitigation planning.11 

Once a state develops a CMP approved by the National Oceanic and Atmospheric 

Administration (NOAA), that state becomes eligible for annual implementation funds. The 

state is also given the authority by Congress to review certain federal activities that have 

reasonably foreseeable effects on any land use12, water use13, or natural resource in its coastal 

zone to make sure that the federal actions are consistent with the enforceable policies of the 

state's federally-approved CMP. This authority is referred to as “federal consistency.” Some 

examples of “coastal land or water uses” include such activities as public access, recreation, 

fishing, historic or cultural preservation, development, energy infrastructure and use, hazards 

management, marinas, floodplain management, scenic and aesthetic enjoyment, and resource 

creation or restoration. 

  

9 15 U.S.C. § 923, Subpart C 
10 15 U.S.C. § 923, Subpart C 
11 15 U.S.C. § 923, Subpart C 
12 The term “land use” means activities which are conducted in, or on the shore lands within, the coastal zone 
13 The term “water use” means a use or activity, or project conducted in or on waters within the coastal zone 
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III. THE FLORIDA COASTAL MANAGEMENT PROGRAM 
In 1978, the Florida Legislature adopted the Florida Coastal Management Act, codified as 

Chapter 380, F.S., Part II, Coastal Planning and Management. This legislation authorized 

the development of the Florida Coastal Management Program (FCMP) and its submittal 

to the federal government. 

 

In 1981, the FCMP was approved by the Secretary of the National Oceanic and 

Atmospheric Administration (NOAA). The Department of Environmental Protection 

(DEP) is designated as the lead agency for the FCMP pursuant to the CZMA14. DEP’s 

Florida Coastal Office, is charged with overseeing the state’s coastal management 

program and handles the following FCMP activities: 

 
 Compiles and submits the federal applications for receiving funds pursuant to the 

CZMA.  

 Adopts rule procedures and criteria for the evaluation of Coastal Partnership Initiative 

(CPI) and state agency sub-grant applications for funds allocated to the state under 

the CZMA.  

 Administers the Coastal and Estuarine Land Conservation Program (CELCP), a 

federally-funded land acquisition program.  

 Conducts the CZMA Section 309 assessment and strategies for coastal resource 

issues.  

 Administers the Beach Access Sign Program, the Beach Warning Flag Program, and 

the Rip Current Awareness Program.  

 Prepares routine program updates to incorporate annual statutory changes.  

 Maintains informational materials and procedural guidelines.  
 Provides education and outreach materials.  

 Guides the coordination of the Federal Consistency review process.  

 Conducts training workshops for those entities involved in the federal consistency 

process.  

 Provides, to the practicable extent, financial, technical, research, and legal assistance 

to effectuate the purposes of the Florida Coastal Management Act.  

 Acts as a resource for the partner agencies in the Coastal Management Program.  
  

14 CZMA § 306(c) (also referred to as 16 U.S.C. § 306(c))   
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PROGRAM BOUNDARIES 

The CZMA15 requires a state CMP to identify the boundary of its coastal zone, which includes 

the area of land and water from the territorial limits landward to the most inland extent of marine 

influences. Following is a description of the seaward and interstate boundaries for the state of 

Florida:  

 Seaward Boundaries – The CZMA16 defines the seaward extent of a state’s coastal zone 

as “to the outer limit of state title and ownership under the Submerged Land Act17 ….”. 

Under the Submerged Lands Act, Florida’s title and ownership extends three miles into 

the Atlantic Ocean and, in accordance with United States vs. Louisiana, et.al., 364 U.S. 

502 (1960), three marine leagues (approximately nine nautical miles) into the Gulf of 

Mexico.  

 Interstate Boundaries - The western lateral boundary of the FCMP is defined by the 

adjudicated boundary between Florida and Alabama. The coastal zone boundary in 

Alabama is the continuous 10-foot contour in Mobile and Baldwin counties. The northern 

lateral boundary of the state coastal program is the adjudicated boundary between Florida 

and Alabama and Florida and Georgia. Each state, with the development of its own 

coastal management program, has consulted with one another to ensure compatibility 

between each state’s respective boundary designations.  
 

Based upon the geography of Florida and the legal basis for the state program, the entire state of 

Florida is included within the coastal zone. Geographically, Florida has low land elevation, a 

generally high water table, and an extensive coastline with many rivers emptying into coastal 

waters. Few places in Florida are more than seventy miles from either the Atlantic Ocean or the 

Gulf of Mexico. The result is an interrelationship between the land and coastal waters, which 

makes it difficult to establish a boundary that would exclude inland areas. Because of this 

interrelationship, the state boundaries include the entire area encompassed by the state's 67 

counties and its territorial seas. The only exceptions are lands the federal government owns, 

leases, holds in trust, or whose use is otherwise by law subject to the sole discretion of the 

federal government, its officers, or agents. Lands held by the Seminole and Miccosukee Indian 

Tribes are also exempted. 

Note: For planning and developing coordinated projects and initiatives relating to coastal 

resource protection and management and for completing federal consistency reviews of 

federally-licensed and permitted activities18, only the geographical area encompassed by the 35 

Florida coastal counties and the adjoining territorial sea is utilized. 

  

15 CZMA § 306(d)(2)(A) (also referred to as 16 U.S.C. § 1455(d)(2)(A))   
16 CZMA § 304(1) (also referred to as 16 U.S.C. § 1453(1))   
17 43 U.S.C. 1301 et seq.   
18 Section 380.23(3)(c), F.S.   
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Following is a map of Florida’s Coastal Zone 
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FEDERAL CONSISTENCY 

“Federal Consistency” is the requirement that Federal actions that affect any land, water, or 

natural resource of a state’s coastal zone must be consistent with the enforceable policies19 of the 

state. The FCMP federal consistency process consists of a network of 24 Florida Statutes (i.e., 

enforceable policies) administered by DEP and a group of partner agencies responsible for 

implementing the statutes. Federal consistency reviews are integrated into other review processes 

conducted by the state depending on the type of federal action being proposed. This framework 

allows the state to make integrated, balanced decisions that: 

 Ensure the wise use and protection of the state’s water, property, cultural, historic, and 

biological resources  

 Protect public health  

 Minimize the state’s vulnerability to coastal hazards  

 Ensure orderly, managed growth 

 Protect the state’s transportation system 

 Sustain a vital economy. 

Consistency is based on effects rather than geographic boundaries so that there are no categorical 

exclusions from the consistency requirement. This means that any federal activity or federally-

funded activity that will have an effect on a state's coastal zone will be subject to a consistency 

review unless specifically exempted by federal law. Effects are determined by looking at 

reasonably foreseeable direct and indirect effects on any coastal use or resource. 

The state of Florida has authority to review the following types of federal actions for consistency 

purposes: 

 Federal agency activities - activities and development projects performed by a federal 

agency, or a contractor for the benefit of a federal agency. 

 Federal license or permit activities - activities performed by a non-federal entity requiring 

federal permits, licenses, or other form of federal authorization. The federal consistency 

review for these activities are limited geographically to activities within the coastal 

counties. 

 Outer Continental Shelf (OCS) activities - The Bureau of Ocean Energy Management, 

Regulation, and Enforcement (BOEM) approvals for OCS plans, pursuant to the OCS 

Lands Act for offshore minerals exploration or development. 

 Federal assistance for state and local governments 

The CZMA requires federal agency activities (i.e., “direct” agency activities) to be fully 

consistent with a state’s CMP, unless full consistency is prohibited by federal law. Federal 

license, permit, and funding decisions (i.e., “indirect” agency activities) must be fully consistent 

with the state’s approved coastal management program. 

19 The term “enforceable policy” means state policies that are legally binding through constitutional provisions, 

laws, regulations, land use plans, ordinances, or judicial or administrative decisions used by a state to exert control 

over private and public natural resources, land uses, and water uses in the coastal zone, which are incorporated in a 

management program approved by NOAA. 
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The federal consistency review process is one of the states' most powerful tools in protecting its 

coastal assets as it allows the state to review any federal action within or outside of its coastal 

zone that affects any land use, water use, or natural resource. The DEP is the state's chief 

environmental regulatory agency for air quality, water quality, water resource management, 

waste management, beach management, and springs protection. In coordination with the state’s 

Water Management Districts (WMDs) and the Department of Agriculture and Consumer 

Services, DEP is the lead water policy agency. DEP manages state-owned lands, sovereign 

submerged lands, trails, parks, and preserves (including two million acres of coastal aquatic 

preserves and three national estuarine research reserves). 

The following DEP programs conduct the state’s federal consistency reviews: 

a) The Office of Intergovernmental Programs, Florida State Clearinghouse 
The Florida State Clearinghouse coordinates federal consistency reviews of proposed 

federal activities, requests for federal funds, and applications for all federal licenses and 

permits that do not require an analogous state permit. 

b) The Division of Water Resource Management, District Offices 
The District Offices coordinate federal consistency reviews of environmental resource 

permits (ERPs) for activities requiring an analogous federal license or permit in the 

coastal counties. 

c) The Division of Water Resource Management; Engineering, Hydrology, and 

Geology Program 
Engineering, Hydrology, and Geology program coordinates consistency reviews of ERPs 

for activities requiring an analogous federal license or permit that affect existing coastal 

conditions or natural shore and inlet process. 

d) Florida Coastal Office, Offshore Projects Unit 
The Offshore Projects Unit coordinates consistency reviews of direct federal activities 

and federal license & permit activities that are proposed in the offshore Outer Continental 

Shelf (OCS) waters. 

e) The Siting Coordination Office 
The Siting Coordination office coordinates the interagency review and certification for 

building and operating power plants, transmission lines and natural gas pipelines. 
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Partner Agencies 

DEP and the following partner agencies are charged with implementing the statutes and rules 

included in the FCMP and are authorized to review and comment on the consistency of proposed 

federal actions with the enforceable policies contained in the FCMP. If a state agency determines 

that a proposed federal activity is inconsistent, the agency must explain the reason for the 

objection, identify the enforceable policies that the activity conflicts with, and identify any 

alternatives that would make the project consistent. DEP, as lead agency for the FCMP, issues 

the formal state response to the appropriate party. 

 

The following agencies are charged with the implementation of the Florida Statutes that are 

included in the FCMP as enforceable policies: 

 

 Florida Department of Agriculture and Consumer Affairs (DACS) manages state forests 

for multiple public uses through: wildfire prevention & management; water resource 

management; hydrologic restoration; development of best management practices for 

water quality and water conservation; and implementation of Total Maximum Daily Load 

requirements for agriculture. DACS regulates aquaculture facilities and shellfish 

processing plants; opens and closes shellfish harvesting waters to protect human health; 

restores oyster reefs to maximize productivity; issues leases of sovereignty submerged 

lands for aquaculture; monitors shellfish meat for red tide cells and brevetoxins; and 

manages an on-line real-time water quality monitoring program in shellfish harvesting 

areas. DACS also provides technical assistance, certification and training to 

approximately 300 mosquito control programs and regulates the use of pesticides to 

protect public health. 

 Florida Department of Economic Opportunity (DEO), Division of Community 

Development is the state land planning agency responsible for guiding Florida's growth. 

DEO oversees compliance with requirements for local government comprehensive 

planning, developments of regional impact, and development in areas of critical state 

concern. DEO assists local governments in hazard mitigation planning, post disaster 

redevelopment planning, and other initiatives to increase emergency preparedness and 

mitigate the short & long-term effects of hazard events. The special needs of coastal 

communities are being addressed by the Waterfronts Florida Program, marina facility 

siting strategies, and other initiatives. DEO also implements and administers numerous 

community assistance and grant programs, including Front Porch Florida. 

 Florida Department of Health (DOH), Division of Environmental Health regulates 

drinking water, on-site sewage disposal systems, monitors beach water for bacterial 

indicators & aquatic toxins, particularly harmful algal blooms, and administers many 

other programs designed to reduce illness and prevent disease caused by exposure to 

environmental factors. In consultation with DEP and FWCC, DOH determines if toxins 

are present in fish from Florida waters and issues fish consumption advisories as needed. 

 Florida Department of State (DOS), Division of Historical Resources protects state 

historical and archaeological resources, including the regulation of treasure salvage in the 

oceans adjacent to Florida and the development of a system of underwater archaeological 

preserves. The Division of Historical Resources also created the Florida Maritime 
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Heritage Trail, which links coastal communities, forts, lighthouses, historic ports and 

historic shipwrecks. 

 Florida Department of Transportation (DOT) develops and maintains the state’s 

transportation system. In consultation with state agencies and the Florida Coastal 

Management Program, the DOT developed an early coordination process for 

transportation project planning, known as Efficient Transportation Decision Making, 

which integrates federal consistency reviews with other project planning, development 

and evaluation processes. 

 Florida Division of Emergency Management (DEM) ensures that Florida is prepared to 

respond to emergencies caused by a wide variety of threats, recover from disasters, 

mitigate disaster impacts, and reduce or eliminate long-term risk to human life and 

property. DEM Administers programs to help rebuild lives and communities, including 

the Public Assistance and Individual Assistance Programs, the Hazard Mitigation Grant 

Program, the Flood Mitigation Assistance Program and the National Flood Insurance 

Program. 

 Florida Fish and Wildlife Conservation Commission (FWC) protects and manages fresh 

& saltwater fisheries, marine mammals, birds, and upland game & non-game animals 

(including endangered species). FWC’s Fish and Wildlife Research Institute (FWRI) is 

the state’s principle biological research entity. FWRI monitors changes in water quality 

and levels of contaminants in Florida's fresh & marine waters, including levels of 

mercury in fish; and monitors & tracks harmful algal bloom events. 

 The Florida Building Commission of the Florida Department of Business and 

Professional Regulation is a 25-member technical body responsible pursuant to Section 

553.73, F.S., for the adoption of the Florida Building Code. The current code is a single 

statewide code based on national model codes and consensus standards, amended for 

Florida specific needs for the design and construction of buildings. 

 The regional Water Management Districts (WMDs), which are organized along 

watershed lines, are responsible for the comprehensive planning, management and 

development of water resources for consumptive uses & water resource preservation. The 

state's WMDs, in partnership with the DEP, regulate activities in wetlands and other 

waters of the state. Pursuant to Sections 380.23 and 373.428, F.S., the WMDs are 

responsible for conducting federal consistency reviews as part of permit reviews in 

coastal counties under Section 373 part IV, F.S. The five WMDs are: 

o St. Johns River Water Management District (SJRWMD) 

o Southwest Florida Water Management District (SWFWMD) 

o Suwanee River Water Management District (SRWMD) 

o South Florida Water Management District (SFWMD) 

o Northwest Florida Water Management District (NWFWMD) 
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Federal Consistency Enforceable Policies 

Following is a list of the enforceable policies (statutory authorities) incorporated in the federally-

approved FCMP. An expanded version of the enforceable policies, which identifies by section 

and title the specific statute sections included in the program as enforceable policies, is included 

in the appendix of this book and can be accessed by clicking on the following link:  

FCMP Enforceable Policies.  

 Chapter 161 Beach and Shore Preservation 

 Chapter 163, Part II Intergovernmental Programs: Growth Policy; County and Municipal 

Planning; Land Development Regulation  

Enforceable policy includes only Sections 163.3161; 3164; .3177; .3178; .3180(2); 

.3184; .3187; .3194(1)(a); .3202(2)(a-h); and .3220(2)&(3) 

 Chapter 186 State and Regional Planning 

Not approved as enforceable policy: Section 186.0201 

 Chapter 252 Emergency Management 

Not approved as enforceable policy: Section 252.515; .62; .63 

 Chapter 253 State Lands  

Not approved as enforceable policy: Section 253.01; .031, 61(1)(d). 

 Chapter 258 State Parks and Preserves 

Not approved as enforceable policy: Sections 258.0145; .0165; .158; and .601. 

 Chapter 259 Land Acquisitions for Conservation or Recreation 

Not approved as enforceable policy: Section 259.042 

 Chapter 260 Florida Greenways and Trails Act 

Not approved as enforceable policy: Section 260.0144. 

 Chapter 267 Historical Resources 

Not approved as enforceable policy: Sections 267.076; .1735; and .1736 

 Chapter 288 Commercial Development and Capital Improvements  

Enforceable policy includes only sections 288.972 and .975. 

 Chapter 334 Transportation Administration 

 Chapter 339 Transportation Finance and Planning 

Not approved as enforceable policy: Sections 339.0801; .0815; .0816; .139; .2817; .282; 

.2825; and .285. 

 Chapter 373 Water Resources 

Not approved as enforceable policy: Sections 373.044; .1135; .171; .246; .308; .4143; 

.4144; .472; .535; .536; .59; and .701 

 Chapter 375 Outdoor Recreation and Conservation Lands 

Not approved as enforceable policy: Section 375.041 

 Chapter 376 Pollutant Discharge Prevention and Removal 

Not approved as enforceable policy: Section 376.317 

 Chapter 377 Energy Resources  

Not approved as enforceable policy: Sections 377.06; .22; .24(9); 24075; .242(1)(a)5; 

.2434; .2435; .43; .6015; and .801-.810 

 Chapter 379 Fish and Wildlife Conservation  

Not approved as enforceable policy: Sections 379.207; .212; .213; .214; .2202; 2251; 

.2255; .2256; .2293; .2433; .359; and .362.  
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 Chapter 380 Land and Water Management  

Not approved as enforceable policy: Sections 380.0666; 23(3)(d); and .06(24)(t). 

 Chapter 381 Public Health; General Provisions 

Enforceable policy includes only Sections 381.001, .0011, .0012, .006, 0061, .0065, 

.00651; .0066, and .0067. 

 Chapter 388 Mosquito Control 

Not approved as enforceable policy: Sections 388.261 and .271 

 Chapter 403 Environmental Control  

Not approved as enforceable policy: Sections 403.061(40); .50663; .70611; .7095; 

.7125(2) and (3); .805; and .8055  

 Chapter 553 Building and Construction Standards  

Enforceable policy includes only Sections 553.73 and .79. 

 Chapter 582 Soil and Water Conservation 

Not approved as enforceable policy: Section 582.055 

 Chapter 597 Aquaculture 

Not approved as enforceable policy: Section 597.0045 
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Types of Federal Actions Reviewed 

The state of Florida’s final consistency decision is based, in part, on the partner agencies’ 

consistency findings. DEP, with assistance from partner agencies, reviews the following federal 

actions to ensure that all activities that have reasonably foreseeable coastal effects are consistent 

with the enforceable policies of the federally-approved FCMP. 

 

a) Federal Agency Activities 

A federal agency activity is any federal agency function performed in the exercise of its 

statutory responsibilities by a federal agency or by a contractor on behalf of a federal agency 

other than those activities which pertain to the issuance of a federal license or permit; or the 

granting of federal assistance. A federal agency activity does not include the issuance of a 

federal license or permit to an applicant or person. 

 

Review of federal agency activities is subject to the provisions of 16 U.S.C. § 1456(c)(1) & 

(2)20 and 15 C.F.R. 930, subpart C. 

 

Consistency reviews are conducted for the following types of federal agency activities: 

 Proposals to physically alter coastal resources21 

 Plans used to direct future agency actions 

 Proposed rulemaking that alters uses of the coastal zone 

 Outer-Continental Shelf (OCS) leases issued pursuant to lease sales 

 

b) Federal Assistance to State and Local Governments 

Federal assistance refers to a federal grant, contract, loan, subsidy, guarantee, insurance, or 

other form of financial aid provided to an applicant agency. Proposed activities eligible for 

federal funding are those activities listed in the U.S. General Services Administration’s 

Catalog of Federal Domestic Assistance, Appendix I. Consistency review is exempted for 

those listed activities that are not expected to have an effect on the state’s coastal zone. 

 

Review of federal assistance to applicant agencies (i.e., a state, city, county, special purpose 

district, or regional body) is subject to the provisions of 16 U.S.C. § 1456(d)22 and 15 C.F.R. 

930, subpart F. 

 

c) Outer Continental Shelf (OCS) Activities 

The OCS is a jurisdictional term used to describe those submerged lands (sea bed and subsoil) 

that lie seaward of state water boundaries (10.36 statutory miles off Florida’s west coast and 3.45 

statutory miles off the east coast). The federal government manages natural resources on the 

OCS, while the states manage the resources directly off their coasts. 

 

20 Also referred to as CZMA § 307(c)(1) & (2) 
21 Examples of “coastal resources” include biological or physical resources that are found within a state’s coastal 

zone on a regular or cyclical basis. Biological and physical resources include, but are not limited, to air, tidal and 

nontidal wetlands, ocean waters, estuaries, rivers, streams, lakes aquifers, submerged aquatic vegetation, land, 

plants, trees, minerals, fish, shellfish, invertebrates, amphibians, birds, mammals, and reptiles, etc.   
22 Also referred to as CZMA § 307(d)   
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Review of federal license or permit activities described in detail in an OCS plan is subject to the 

provisions of 16 U.S.C. § 1456(c)(3)(B)23 and 15 C.F.R. 930, subpart E. An “OCS plan” is any 

plan for offshore exploration; development of oil, natural gas, and other mineral resources; or 

production activity that is conducted in any area leased under the Outer Continental Shelf Lands 

Act24. The OCS Lands Act is the principal federal law governing mineral activities in federal 

waters.  

 

Other federal activities affecting the OCS include: 

 Artificial reef permitting 

 Navigational safety 

 Air & water pollution 

 Fisheries management 

 Protection of marine mammals & endangered species 

 Research 

 Dredging & filling. 

 

Consistency reviews are conducted for OCS activities that involve the following regulations: 

 OCS Lands Act25 

 Deepwater Port Act of 197426 

 Rivers and Harbors Act of 189927 

 Marine Protection, Research, and Sanctuaries Act of 197228 

 Federal Water Pollution Control Act of 197229 

 Interstate gas pipelines and storage facilities30 

 New electrical power plants31 

 Federal Power Act32 

 Marine Mammal Protection Act of 197233 
  

23 Also referred to as CZMA § 307(c)(3)(B)   
24 43 U.S.C. 1331 et seq.   
25 43 U.S.C. § 1331 et seq.   
26 33 U.S.C. § 1501 et seq.   
27 33 U.S.C. § 401 et seq.   
28 33 U.S.C. § 1401-1445 and 16 U.S.C. § 1431-1445 
29 33 U.S.C. § 1251 et seq.   
30 15 U.S.C. § 717-717w, 3301-3432, 42 U.S.C. §. 7101-7352, and 43 U.S.C. § 1331-1356   
31 Section 403.503(14), F.S.   
32 16 U.S.C. § 791a et seq.   
33 16 U.S.C. § 1374   
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d) Federal License or Permit Activities 

A “federal license or permit” means any federal authorization, certificate, approval, or other form 

of permission that an applicant is required to obtain in order to conduct the activities listed in 

Section 380.23(3)(c), F.S. OCS federal license or permit activities described in OCS plans, 

however, are subject to the provisions of 15 C.F.R. 930, subpart E. 

 

Review of federal license or permit activities is subject to the provisions of 16 U.S.C. § 

1456(c)(3)(A)34 and 15 C.F.R. 930, subpart D. 
 

In Florida, federal consistency reviews are mainly conducted during the processing of state 

permits. Reviews are conducted for federal license or permit activities that involve the following 

activities, uses, and projects35: 

 Permits and licenses required under the Rivers and Harbors Act of 189936 

 Permits and licenses required under the Marine Protection, Research and Sanctuaries Act 

of 197237 

 Permits and licenses required under the Federal Water Pollution Control Act of 197238, 

unless such permitting activities have been delegated to the state 

 Permits and licenses relating to the transportation or dumping of hazardous substance 

materials which are issued pursuant to the Hazardous Materials Transportation Act39 

 Permits and licenses required for construction and operation of interstate gas pipelines 

and storage facilities40 

 Permits and licenses required for the siting and construction of any new electrical power 

plants41, and the licensing and relicensing of hydroelectric power plants under the Federal 

Power Act42 

 Permits and licenses required under the Mining Law of 187243, the Mineral Lands 

Leasing Act44, the Mineral Leasing Act for Acquired Lands45, the Federal Land Policy 

and Management Act46, the Mining in the Parks Act47, and the OCS Lands Act48 for 

drilling, mining, pipelines, geological & geophysical activities, or rights-of-way on public 

lands 

34 Also referred to as CZMA § 307(c)(3)(A)   
35 Chapter 380.23(3)(c), F.S.   
36 33 U.S.C. ss. 401 et seq.   
37 33 U.S.C. ss. 1401-1445 and 16 U.S.C. ss. 1431-1445 
38 33 U.S.C. ss. 1251 et seq.   
39 49 U.S.C. ss. 1501 et seq. and 33 U.S.C. s. 1321   
40 15 U.S.C. ss. 717-717w, 3301-3432, 42 U.S.C. ss. 7101-7352, and 43 U.S.C. ss. 1331-1356 
41 Section 403.503(14), F.S.   
42 16 U.S.C. ss. 791a et seq.   
43 30 U.S.C. ss. 21 et seq.   
44 30 U.S.C. ss. 181 et seq.   
45 30 U.S.C. ss. 351 et seq.   
46 43 U.S.C. ss. 1701 et seq.   
47 16 U.S.C. ss. 1901 et seq.   
48 43 U.S.C. ss. 1331 et seq. 
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 Permits and licenses required under the Indian Mineral Development Act49 

 Permits and licenses for areas leased under the OCS Lands Act50, including leases and 

approvals of exploration, development, and production plans 

 Permits and licenses required under the Deepwater Port Act of 197451 

 Permits required for the taking of marine mammals under the Marine Mammal Protection 

Act of 197252 
 
A proposed federal license or permit activity is not reviewed for consistency if the activity is 

vested, exempted, or accepted under its own regulatory authority. 

 

Federal consistency reviews of certain federal license or permit activities that don’t have an 

analogous53 state license or permit are conducted by the Florida State Clearinghouse. 

 

Examples include: 

 Licenses issued by the Federal Energy Regulation Commission (FERC) 

 Licenses or permits issued for an artificial reef outside of state jurisdictional waters 

 

Other federal consistency reviews are conducted in conjunction with the state’s analogous 

Environmental Resource Permits (ERP) or Joint Coastal Permits (JCP).These are issued by DEP, 

the WMDs, or delegated local programs.  

 

To date, only Broward County has received a delegation of part of the ERP Program from both 

DEP and their regional water management district, SFWMD. Their responsibilities include 

permitting, compliance, and enforcement of activities for which they have been given 

responsibility under a Delegation Agreement adopted in Rule 62-113, F.A.C., for a limited 

geographically area.  

 

Miami-Dade County has a limited delegation from DEP to issue sovereign submerged land 

consents for activities that qualify for the regulatory private dock exemption under Section 

403.813(1)(b), F.S..  

 

Hillsborough County also has limited delegation from the Department for regulatory activities 

under ERP for many non-commercial activities 

 

The state’s consistency decisions on these permits are made through the approval or denial of the 

ERP or JCP. 

  

49 25 U.S.C. ss. 2101 et seq.   
50 43 U.S.C. ss. 1331 et seq.   
51 43 U.S.C. ss. 1331 et seq.   
52 16 U.S.C. s. 1374   
53 An “analogous permit” refers to a state of Florida permit that corresponds to a federal license or permit listed in 

Section 380.23(3)(c), F.S. 
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Federal Consistency reviews are conducted with the following permit programs in the state of 

Florida: 

 

1. The Environmental Resource Permit (ERP) Program 
The ERP regulates activities involving the management and alteration of surface water flows. 

This includes upland construction and activities that generate stormwater runoff, which 

contributes to such aspects as: 

 Runoff quantity (i.e., stormwater attenuation and flooding of other properties) in both 

wetlands and uplands 

 Water quality (i.e., stormwater treatment) in both wetlands and uplands.  

 Dredging and filling in most surface waters and wetlands (whether isolated or 

connected to other waters).  

In addition, this includes the alteration of mangroves. If required, the ERP also handles the 

submerged lands authorization for any construction on or use of submerged lands owned by 

the state of Florida. 

 

The ERP program is authorized pursuant to Chapter 373, Part IV, F.S., Management and 

Storage of Surface Waters and implemented by a variety of Florida Administrative rules (a 

list of the rules are available at the following webpage: 

http://www.dep.state.fl.us/water/wetlands/erp/rules/guide.htm). 

 

The program is implemented by the WMDs and DEP through an activity-based division of 

responsibilities, which are established in Operating Agreements between each of the WMDs 

and DEP. Permitting responsibilities are divided between the agencies by activity type. 

Exceptions to the activity-based division of responsibilities are made on a case-by-case basis.  

 

Generally speaking, the WMDs handle all permits dealing with upland dredging, which is 

dredging that will have little or no effect on marine resources. DEP's responsibility is to 

handle dredging and filling that will have an effect on marine resources, including inland 

wetlands or rivers if they are major tributaries to a marine system. Further divisions are 

included in the lists below. 

 

ERPs processed by DEP 

 Permits related to solid, hazardous, domestic and industrial wastewater facilities. 

 Mining permits 

 Power plant permits 

 Certain linear facilities (communications cables and lines; natural gas and petroleum 

pipelines; facilities associated with exploration, production and distribution of 

petroleum or natural gas). 

 Docking facilities that are not associated with a land development project. 

 Projects seaward of the coastal construction line 

 Central Florida Beltway 

 WMD projects requiring an ERP 

 Navigation projects by government entities 

 Seaports and adjacent seaport-related development 
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 Individual single family residence 

 Mitigation banks associated with projects DEP is permitting 

 Formal wetland deliniations 

 

      ERPs processed by the WMDs 

 All docking facilities which are a part of a larger land development 

 Department of Transportation projects 

 Flood control projects 

 DEP projects requiring an ERP 

 Commercial developments 

 Large Plans of Development 

 Mitigation banks associated with projects the WMD is permitting 

 Most Stormwater projects 

 

Dredge and Fill Activities - The state regulates dredge54 and fill55 activities to protect surface 

waters from degradation caused by the loss of wetlands56 and from pollution caused by 

construction activities. 

 

The surface waters regulated under dredge and fill activities include bays, bayous, sounds, 

estuaries, lagoons, rivers, streams, the Gulf of Mexico, the Atlantic Ocean, most natural 

lakes, and all waters and wetlands that are connected (either directly or by a series of 

connections) to the above waters. 

 

Dredge and fill activities can lead to the extermination of native plants, animals and aquatic 

life. Changes in water conditions, soil compositions, and loss of other habitat options for 

wildlife can all result from unregulated dredging & filling and have adverse effects on the 

plant & animal life indigenous to Florida. Dredging and filling activities can increase the 

particulates and pollutants in state waters, making the water unusable for plants, animals, or 

people.  

 

Polluted waters can also be conveyed off-site through connecting waterbodies. Alteration of 

wetlands and other surface waters may have a detrimental impact on the environment, and 

that impact could extend beyond the limits of the work site, affecting other public or private 

property. The unchecked movement or deposition of materials in waterways or wetlands can 

be detrimental to the public interest, whether that interest is in having accessible beaches, or 

the need for clear paths for boat traffic. 

 

Mangroves - The alteration of mangroves (a tropical tree growing in the estuaries of Florida) 

is regulated in accordance with the Mangrove Trimming and Preservation Act57. The 

54 “Dredging” is the excavation of material in a surface water or wetland of the state.   
55 “Filling” is the deposition of any material (such as sand, dock pilings, or seawalls) in wetlands or surface waters.   
56 “Wetlands” means those areas that are inundated or saturated by surface water or groundwater at a frequency and 

a duration sufficient to support, and under normal circumstances do support, a prevalence of vegetation typically 

adapted for life in saturated soils (Section 373.019(25), F.S).   
57 Sections 403.9321-9333, F.S.   
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alteration of mangroves is authorized by a state ERP and is subject to federal consistency 

review if the alteration is being sought in conjunction with an analogous federal license or 

permit. However, permits strictly for the trimming or removal of mangroves can still be 

obtained from local government offices, provided the applicant has met the criteria for 

issuance of the permit. 

 

The state of Florida protects mangroves from excessive trimming or removal because they 

are important to the state's environmental interests and have become increasingly rare as 

Florida has become more developed. Mangroves provide a home for many species of 

animals, including at least seven endangered species, and also provide food and nursery 

areas for many species of fish. They are an important first line of defense against hurricanes 

and help to secure shorelines against erosion. There also is scientific data to suggest that 

mangroves are responsible for the filtration of many heavy metals and nutrients from waters 

that will be absorbed into the state's aquifers. 

 

Sovereign Submerged Land Approvals – For activities located on sovereign (state-owned) 

submerged lands, the proprietary authorization to use these lands is reviewed in conjunction 

with the regulatory ERP or JCP application. Statutory provisions for proprietary 

authorizations are located in Chapter 253, State Lands. Such lands generally extend 

waterward from the mean high water line of tidal waters or the ordinary high water line of 

fresh waters to the state’s territorial limit. If such lands are located within certain Aquatic 

Preserves, the authorization also must meet the requirements of Chapter 258, F.S., State 

Parks and Preserves. 

 

Both proprietary and regulatory authorizations will be requested in the same application, and 

will be reviewed and either granted or denied at the same time. Sovereign submerged land 

approvals consider issues such as riparian rights, impacts to submerged land resources, and 

preemption of other uses of the water by the public. 

 

State Programmatic General Permit (SPGP) – To avoid duplication of permitting between 

the U.S. Army Corps of Engineers & DEP and further streamline processing of state and 

federal regulatory permits, the DEP is authorized to issue a SPGP for certain minor works 

located in waters of the U.S. (including navigable waters). These activities include shoreline 

stabilization, boat ramps, docks & piers, and maintenance dredging; and are activities that 

qualify for regulatory exemptions and general permits. The state DEP permit constitutes 

issuance of the corresponding federal dredge and fill permit. At this time, permits processed 

by the WMDs are not included in the SPGP. 

 

2. The Joint Coastal Permit (JCP) Program 
A JCP involves concurrent processing of applications for a coastal construction 

authorization, an ERP, and a sovereign submerged land authorization. A JCP is required for 

construction activities on Florida’s natural sandy beaches, adjacent state sovereignty lands & 

associated inlets, or activities that are likely to have a material physical effect on existing 

coastal conditions, natural shore processes, or inlet processes. The JCP is authorized pursuant 

to Sections 161.021, 161.041 and 161.055, F.S., Rule 62B-41, F.A.C., Rules and Procedures 
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for Application for Coastal Construction Permits, and Rule 62B-49, F.A.C., Joint Coastal 

Permits and Concurrent Processing of Proprietary Authorizations. 

 

The JCP program helps make certain that reviews are conducted in a timely manner to ensure 

that the construction activities do not degrade water quality or damage marine resources. JCP 

activities are regulated by DEP’s Beaches, Inlets, and Ports Program. This includes: 

 In-water beach projects for beach restoration, beach nourishment, or removal of 

beach materials 

 The construction of erosion control structures such as groins, jetties, moles, 

breakwaters 

 Artificial nourishment; excavation or maintenance dredging of inlet channels; and 

maintenance of inlets and inlet-related structures.  

This Section also implements a permitting program for navigational dredging of deepwater 

ports, inlets, and channels, including disposal of sandy beach quality dredged material onto 

the beach or in the nearshore area. 

 

Sovereign Submerged Land Approvals – For activities located on sovereign (state-owned) 

submerged lands, the proprietary authorization to use these lands is reviewed in conjunction 

with the regulatory ERP or JCP application. Statutory provisions for proprietary 

authorizations are located in Chapter 253, State Lands. Such lands generally extend 

waterward from the mean high water line of tidal waters or the ordinary high water line of 

fresh waters to the state’s territorial limit. If such lands are located within certain Aquatic 

Preserves, the authorization also must meet the requirements of Chapter 258, F.S., State 

Parks and Preserves. 
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AREAS OF SPECIAL MANAGEMENT 

The CZMA also declares that certain areas within the coastal zone may be of special 

significance, and their preservation and development warrant particular attention. Therefore, the 

CZMA requires that a state’s CMP include an inventory of its special management areas, which 

are of particular concern because of their coastal-related values, characteristics, or because they 

require special management attention beyond the general planning and regulatory system. 15 

C.F.R. 923.20 details the following program elements, which are to be included in the state’s 

CMP: 

 Geographic Areas of Particular Concern58 

 Guidelines on Priorities of Uses59 

 Shorefront Access and Protection Planning60 

 Shoreline Erosion/Mitigation Planning61 

 Areas for Preservation and Restoration62 

 

States must consider whether the following areas of particular concern require special 

management: 

 Areas of unique, scarce, fragile, or vulnerable natural habitat; unique or fragile physical 

figuration; historical significance, cultural value, or scenic importance 

o Including resources on or determined to be eligible for the National Register of 

Historic Places. 

 Areas of high natural productivity or essential habitat for living wildlife resources 

(including endangered species) and the various trophic levels in the food web critical to 

their well-being. 

 Areas of substantial recreational value and/or opportunity. 

 Areas where developments and facilities are dependent upon the utilization of, or access 

to, coastal waters. 

 Areas of unique hydrologic, geologic, or topographic significance for industrial 

development, commercial development, or for dredge spoil disposal. 

 Areas where, if development were permitted, it might be subject to significant hazard due 

to storms, slides, floods, erosion, settlement, salt water intrusion, and sea level rise. 

 Areas needed to protect, maintain, or replenish coastal lands or resources 

o Including coastal flood plains, aquifers & their recharge areas, estuaries, sand 

dunes, coral & other reefs, beaches, offshore sand deposits, and mangrove stands. 

 

Florida has designated four existing state programs as Areas of Special Management (ASM). 

Each of these programs identify areas of particular state interest and implement the special 

management measures required to protect the unique resources found in these areas. The 

programs provide for designation, establishment of priority uses, and management of geographic 

areas of particular concern.  

58 CZMA § 306(d)(2)(C) [also known as 16 U.S.C. § 1455(d)(2)(C)] and15 C.F.R. 923.21   
59 CZMA § 306(d)(2(E) [also known as 16 U.S.C. § 1455(d)(2(E)] and15 C.F.R. 923.21(g)   
60 CZMA § 306(d)(2)(G) [also known as 16 U.S.C. § 1455(d)(2)(G)] and15 C.F.R. 923.24   
61 CZMA § 306(d)(2)(I) [also known as 16 U.S.C. § 1455(d)(2)(I)] and15 C.F.R. 923.25   
62 CZMA § 306(d)(9) [also known as 16 U.S.C. § 1455(d)(9)] and15 C.F.R. 923.22   
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The programs include a selection process which defines the:  

(1) State objectives 

(2) Procedures and criteria for designation 

(3) Management regulations and guidelines for each management category.  

 

Also, the programs provide for the designation of additional Geographic Areas of Particular 

Concern. Following is described in detail a list of the ASMs included in the FCMP: 

 

1. Areas of Critical State Concern (ACSCs) 

Florida's phenomenal growth has caused severe problems in some areas of the state. The 

state's growth resulted in the extensive alteration of many of the state's valuable natural 

resources. Concern regarding the impact of continued growth led to the passage of the 

“Florida Environmental Land and Water Management Act of 1972”63. The purpose of the 

Act is to: 

 Protect the natural resources and environment 

 Plan for and guide development in this state in order to ensure a water management 

system that will reverse the deterioration of water quality and provide optimum 

utilization of our limited water resources 

 Facilitate orderly and well-planned development 

 Protect the health, welfare, safety, and quality of life of the residents of this state. 

 

Chapter 380.05, F.S., establishes the ACSCs program and authorizes the Department of 

Economic Opportunity (DEO) to recommend specific areas of concern to the Administration 

Commission (the Governor and Cabinet) for adoption as ACSCs. The purpose of this action 

is to strengthen the capability of local government planning to protect resources of statewide 

and regional importance. 

 

In recommending such areas, DEO specifies boundaries of the proposed areas and states the 

reasons why the particular area is of critical concern to the state or region, the dangers that 

would result from uncontrolled development of the area, and the advantages that can be 

achieved from the development of the area in a coordinated manner. DEO also proposes 

specific principles for guiding development for the area.  

 

Areas can only be recommended for designation as ACSCs if they meet the following 

criteria: 

 The areas contain or have a significant impact upon environmental or natural 

resources of regional or statewide importance. This is including, but not limited to, 

state or federal parks, forests, wildlife refuges, wilderness areas, aquatic preserves, 

major rivers & estuaries, state environmentally endangered lands, Outstanding Florida 

Waters, and aquifer recharge areas where the uncontrolled private or public 

development would cause substantial deterioration of such resources. 

  

63 Chapter 380, F.S., Part I   
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 The areas contain or have a significant impact upon historical or archaeological 

resources, sites, or statutorily defined districts where the private or public 

development would cause substantial deterioration or complete loss of such resources, 

sites, or districts. 

 The areas contain, have a significant impact upon, or are significantly impacted by an 

existing (or proposed) major public facility or other area of major public investment  

o Including but not limited to highways, ports, airports, energy facilities, and 

water management projects. 

 

Before an area is recommended to the Administration Commission, the Governor (acting as 

chief planning officer of the state) must appoint a resource planning and management 

committee consisting of designated representatives of local, regional, and state governments 

that provide a report and recommendation to DEO. The committee is tasked with the 

objective of organizing a voluntary, cooperative resource planning and management program 

to resolve existing problems and prevent future issues that may endanger those resources, 

facilities, and certain areas within the proposed area under study. 

 

There are currently five areas in the state designated as ASCSs: 

 Apalachicola Bay Area in the City of Apalachicola64 

 Big Cypress Swamp in Collier, Monroe, and Dade Counties65 

 Green Swamp in Polk and Lake Counties66 

 Florida Keys in Monroe County67 

 The City of Key West68 

  

64 Section 380.0555, F.S.   
65 Section 380.055, F.S.   
66 Sections 380.0551 and .0677, F.S.   
67 Sections 380.051 and .0552, F.S.   
68 Rule 28-36, F.A.C.   

279



Following is a map showing the locations for the state designated ACSCs. 
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2. Aquatic Preserve Systems 

The majority of Florida’s aquatic preserves systems are either in or near regions of increasing 

urbanization. Competition for the use of these areas is great. Many wetland areas within or 

adjacent to the preserves were filled in the past to create usable "dry" land. Conversely, 

significant portions have been dredged to provide fill materials or to create navigation 

channels. In some cases, coastal marshes and mangrove swamps have been drained for 

mosquito control and to improve upland properties. Exploratory wells have been drilled, shell 

& sand have been mined, and structures of all sizes & shapes have been erected. In addition, 

some of the areas have experienced increasing amounts of pollution of various forms. 

Concern over these problems resulted in passage of the Florida Aquatic Preserve Act of 

197569, which allows the state to manage the aquatic preserves within its coastal zone. 

 

The Act was passed to set aside, for the benefit of future generations, certain state-owned 

submerged lands & associated coastal waters in areas that have exceptional biological, 

aesthetic, and scientific value as state aquatic preserves. A designated aquatic preserve may 

include open water areas, coastal marshes, mangrove islands, grass flats, sandy beaches, and 

other features of coastal & inland wetlands. 

 

The preserves generally are areas of high natural productivity that provide an essential 

natural habitat for various living resources. Many of the preserves are extremely valuable 

from a scientific standpoint because of the biological resources in these areas. This is 

recognized by a significant number of universities, environmental organizations, and 

business interests that have research programs in these areas. 

 

Many of the aquatic preserves are valued for their scenic and recreational qualities. A 

number of areas have been designated to protect the aesthetics of contiguous state parks. In 

addition, many of the aquatic preserves contain excellent sport fishing opportunities, making 

them extremely important recreational assets. Opportunities for other recreational uses, such 

as snorkeling, boating, and swimming, are also abundant. 

 

DEP’s Florida Coastal Office oversees the management of the state’s aquatic preserves 

(CAMA’s website is located at the following URL: 

http://www.dep.state.fl.us/coastal/programs/aquatic.htm ). Florida is fortunate to have 41 

aquatic preserves, encompassing almost two million acres. All but four of these aquatic 

preserves are located along the state’s 8,400 miles of coastline in the shallow waters of 

marshes and estuaries. 

 

Section 258.38, F.S., specifies that each of the aquatic preserves must be characterized as one 

or more of three principal types:  

 Biological, where certain forms of animal or plant life, or their supporting habitat, is 

to be protected 

 Aesthetic, where certain scenic qualities or amenities are to be maintained 

69 Sections 258.35-.394 and .40-.46, F.S.   
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 Scientific, where other particular qualities or features that have scientific value or 

significance are to be maintained. 

 

The selection process for establishing an aquatic preserve70 involves: 

 A proposal for an area to be established as an aquatic preserve. This may include: 

o An area already owned by a governmental agency upon written specific 

authorization from that agency 

o An area in private ownership, specifically authorized in writing either through 

a lease or a dedication in perpetuity 

 A public hearing in the county or counties where the area is located 

 Adoption of a resolution by the Board of Trustees to set aside the area to be included 

in the aquatic preserve system 

 Confirmation by the Legislature 

 Recording of the legal description of the area in the public records of the county or 

counties involved. 

 

Once an area is selected and included in the Aquatic Preserve System, it cannot be removed 

without formal public notice and action by the State Legislature (exceptions given to lease 

agreements)71. 

 

The Board of Trustees of the Internal Improvement Trust Fund (Trustees) holds title to all 

state lands. This gives them the power to adopt and enforce rules & regulations for the 

management of designated aquatic preserves and to also carry out the provisions of the 

Aquatic Preserve Act. Generally, this includes the authority to regulate preserves as long as 

such regulation does not interfere with traditional public uses (such as sport and commercial 

fishing, boating, and swimming). 

 

In addition, the Trustees may permit other uses & activities which are found to be compatible 

with the intent of the Aquatic Preserve Act. Hence, although these areas are called preserves, 

several uses and activities are permitted that may have some effect on the existing conditions 

in the areas. 

 

Specific prohibitions of the Act include: 

 The sale, lease, or transfer of state submerged lands except when it is in the public 

interest. 

 Any further dredging or filling of submerged lands 

o Except in certain instances such as authorized public navigation projects and 

other authorized projects for the creation & maintenance of marinas, piers, etc. 

 The drilling of gas or oil wells 

 The discharging of wastes or effluents that substantially departs from the intent of the 

Act. 

 

70 Section 258.41, F.S.   
71 Section 258.41(6), F.S.   
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Following is a list of the state’s aquatic preserves: 

 

1) Alligator Harbor 

2) Apalachicola By 

3) Banana River 

4) Big Bend Seagrasses 

5) Biscayne Bay – Card Sound 

6) Biscayne Bay – Cape Florida to Monroe County Line 

7) Boca Ciega Bay 

8) Cape Haze 

9) Cape Romano – Ten Thousand Islands 

10) Cockroach Bay 

11) Coupon Bight 

12) Estero Bay 

13) Fort Clinch 

14) Fort Pickens 

15) Gasparilla Sound – Charlotte Harbor 

16) Guana River Marsh 

17) Indian River – Malabar to Vero Beach 

18) Indian River – Vero Beach to Ft. Pierce 

19) Jensen Beach to Jupiter Inlet 

20) Lake Jackson – not coastal 

21) Lemon Bay 

22) Lignumvitae Key 

23) Loxahatchee River – Lake Worth Creek 

24) Matlacha Pass 

25) Mosquito Lagoon 

26) Nassau River – St. Johns River Marshes 

27) North Fork, St Lucie 

28) Oklawaha River – not coastal 

29) Pellicer Creek 

30) Pine Island Sound 

31) Pinellas County 

32) Rainbow Springs – not coastal 

33) Rocky Bayou 

34) Rookery Bay 

35) St. Andrews 

36) St. Joseph Bay 

37) St. Martins Marsh 

38) Terra Ceia 

39) Tomoka Marsh 

40) Wekiva River – not coastal 

41) Yellow River Marsh 
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Following is a map showing the locations of the state’s aquatic preserves 
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3. Surface Water and Improvement and Management (SWIM) 

In 1987, the Florida Legislature created the Surface Water Improvement and Management 

(SWIM) Act to protect, restore, and maintain Florida’s highly threatened surface water 

bodies72. Many surface water bodies in the state of Florida are threatened by pollution. While 

“point” sources (end-of-pipe sewage and industrial wastes) were being controlled, 

“nonpoint” source pollutants that enter water bodies in less direct ways are still a major 

concern. 

 

While the state’s five water management districts (WMDs) are directly responsible for 

implementing the SWIM program, they work in cooperation with the federal government, 

state governments, local governments, and the private sector. In passing the SWIM Act, the 

Legislature created a unique initiative meshing permitting, planning, resource management, 

and environmental education in the restoration & protection of priority water bodies. 

 

The SWIM Act directs the WMDs to establish and maintain a list that prioritizes water 

bodies of regional or statewide significance within their authority. This list is to be updated 

every five years and must assign priorities to the water bodies based on their need for 

protection and restoration73. SWIM funds are also used by the WMDs to develop plans for: 

 At-risk water bodies 

 Work needed to restore damaged ecosystems 

 Pollution from stormwater runoff and other sources 

 Educating the public. 

 

Originally, the Florida Legislature funded the SWIM program annually, matched by money 

raised by the WMDs. This original dedicated annual funding ended after the 1997-98 fiscal 

year. However, many SWIM water bodies have benefited from significant individual 

legislative appropriations throughout the years. Currently, there is no new direct state funding 

for the SWIM program. WMDs are still using some of their previous state funding to carry 

out their SWIM program activities. These funds are handled by DEP’s Division of 

Environmental Assessment and Restoration, Nonpoint Source Management Section. 

 

Following is a list of the current SWIM priority water bodies located throughout the WMDs. 

A. Southwest Florida Water Management District (SWFWMD): 
1) Banana Lake 

2) Charlotte Harbor 

3) Crystal Rivers/Kings Bay 

4) Lake Panasoffkee 

5) Lake Tarpon 

6) Lake Thonotosassa 

7) Rainbow River 

8) Sarasota Bay 

9) Tampa Bay 

72 Sections 373.451 - .4595, F.S.   
73 Section 373.453 F.S.   
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10) Winter Haven Chain of Lakes 

 

B. South Florida Water Management District (SFWMD): 
Tier 1 

1) Biscayne Bay 

2) Florida Keys 

3) Lake Istokpoga 

4) Lake Okeechobee 

5) Lake Trafford 

6) Lower Charlotte Harbor 

i. Including Charlotte Harbor, Estero Bay, and Caloosahatchee River & 

Estuary 

7) Loxahatchee River 

8) St. Lucie Estuary 

 

Tier 2 

1) Florida Bay 

2) Indian River Lagoon 

3) Lake Worth Lagoon 

4) Naples Bay/Gordon River 

5) Rookery Bay/Marco 

6) Charlotte Harbor 

7) Crystal River/Kings Bay 

8) Lake Panasoffkee 

9) Lake Tarpon 

10) Lake Thonotosassa 

11) Rainbow River 

12) Sarasota Bay 

13) Tampa Bay 

14) Winter Haven Chain of Lakes 

 

Tier 3 

1) Lake Arbuckle 

2) Lake Butler 

3) Lake Weohyakapka 

4) Upper Kissimmee Chain of Lakes 

 

C. St. John’s River Water Management District (SJRWMD): 
1) Upper St. Johns River 

2) Lower St. Johns River 

3) Lake Apopka 

4) Upper Ocklawaha 

5) Middle St. Johns Rover 

6) Northern Coastal Basin 

7) Orange Creek  

286



D. Suwannee River Water Management District (SRWMD): 
1) Alligator Lake 

2) Aucilla River 

3) Coastal Rivers 

4) Santa Fe River 

5) Suwannee River 

6) Waccasassa River 

 

E. Northwest Florida Water Management District (NWFWMD): 
1) Apalachicola River and Bay Watershed 

2) Pensacola Bay Watershed 

3) Choctawhatchee River and Bay Watershed 

4) St. Andrews Bay Watershed 

5) St. Marks River and Apalachee Bay Watershed 

6) Ochlockonee River and Bay Watershed 

7) Perdido River and Bay Watershed 
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4. Beach and Inlet Management Areas 

Beaches are dynamic land forms at the edge of the ocean or Gulf of Mexico subject to both 

natural and man-induced erosion. Sand moves along the shore due to wind driven currents & 

tides, and storms can cause dramatic changes to the beach. The majority of man-induced 

erosion is due to the creation and maintenance of inlets where:  

 The sand has historically been removed from the coastal system 

 The natural drift of sand along the shore is blocked by jetties, trapped in channels, or 

moved into ebb and flood shoals.  

Development and the placement of infrastructure too close to the shore has also contributed 

to coastal erosion by limiting the amount of sand stored in dunes and hardening the shore in 

order to protect upland property. 

 

Florida has 825 miles of sandy beaches fronting the Atlantic Ocean, Gulf of Mexico, and 

Straits of Florida. These beaches provide: 

 Enjoyment to state residents and tourists 

 A habitat for many species, including endangered and threatened marine turtles, birds, 

and mammals 

 Storm protection for upland property and public infrastructure.  

In Florida, shoreline erosion threatens substantial upland development or recreation interests 

on many of its sandy beaches. To address these concerns, the Florida Legislature created the 

Beach and Shore Preservation Act74, to regulate coastal construction activities on barrier 

beaches, in barrier inlets, and to preserve their natural resource values. 

 

The DEP Beaches, Inlets, and Ports Program (BIP) is responsible for implementing the 

Beach and Shore Preservation Act. On May 21, 2008, DEP adopted the state of Florida’s 

Strategic Beach Management Plan (SBMP). The SBMP documents specific strategies for 

constructive actions at critically eroded beaches and inlets. Projects must have a clearly 

identifiable beach management benefit consistent with the SBMP to be eligible for state 

funding assistance. Inlet management plans adopted by DEP are incorporated into the SBMP 

by reference along with other inlet management strategies. Also, feasibility studies conducted 

by local governments, federal & state studies and reports, and the study reports authorizing 

federal shore protection projects are incorporated by reference.  

 

The Critically Eroded Beaches in Florida report, which is updated by BIP annually, lists 

those segments of shoreline designated by DEP as critically eroded and eligible for state 

funding assistance for beach management activities. Florida’s primary beach and inlet 

management objective is to conserve sand within the coastal system so that it can replenish 

beaches. Without proper sand management, beach resource values for tourism, wildlife 

habitat, and protection of upland property will be lost. 

 

All projects proposed to implement the SBMP strategies must obtain the appropriate federal 

and state permits & authorizations and comply with local comprehensive plans & ordinances. 

Applicants must demonstrate that the project will comply with Florida’s water quality 

74 Chapter 161, F.S., Parts I and II   

288



standards and must protect threatened & endangered species. Projects must also comply with 

enforceable policies incorporated in the FCMP. 

 

As of 2011, about 397.9 miles of sandy beaches and 8.7 miles of inlet shoreline were 

designated as “critically eroded”, a condition where previous or continuing erosion threatens 

private or public development & infrastructure, significant cultural resources, or 

environmental resources. Of those beaches classified as critically eroded, the Department has 

under active management 197.8 miles, including 21 inlets along the east coast and 40 inlets 

along the west coast of Florida. Active management includes beach and dune restoration, 

beach nourishment, and feeder beaches or inlet sand bypassing and other actions to mitigate 

the erosive effects of inlets to adjacent beaches. 
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Following is a list of “managed miles” for the Atlantic Coast where the project shoreline has 

been restored with sand placement and is maintained through periodic nourishment or inlet sand 

bypassing: 

 

ATLANTIC COAST             MILES 
Nassau County Shore Protection Project   4.4 

South Amelia Island Beach Restoration   3.1 

Duval County Beach Erosion Control   10.1 

Anastasia State Park Beach Restoration   0.8 

St. Johns County Shore Protection Project   2.9 

Brevard County Beach Restoration – North   9.4 

Patrick AFB Restoration     4.0 

Brevard County Beach Restoration – South   3.8 

Sebastian Inlet Bypassing     0.6 

Ambersand Beach Restoration    2.5 

Wabasso Phase I      3.1 

Indian River County Sector Seven    2.2 

Ft. Pierce Shore Protection Project    2.3 

Martin County 4-Mile Beach     4.2 

Bathtub Beach       0.2 

St. Lucie Inlet Management     1.0 

Jupiter Island Beach Restoration Project   6.1 

Jupiter/Carlin Beach Restoration    1.1 

Juno Beach Restoration     2.4 

Lake Worth Inlet Management    0.6 

Mid Town Beach Restoration     2.5 

Phipps Ocean Park Beach Restoration   1.4 

Ocean Ridge Beach Nourishment    1.6 

Delray Beach Nourishment     2.7 

Boca Raton North      1.5 

Boca Raton Central      1.5 

Boca Raton South      1.0 

Deerfield Beach/Hillsboro Beach    1.2 

Broward County Beach Erosion Control Segment II  5.4 

Broward County Beach Erosion Control Segment III 6.9 

Miami Beach Restoration     13.4 

Village of Key Biscayne Beach Restoration   2.5 

Bahia Honda Key State Park     0.5 

Smathers Beach      0.6 

Ft. Zachary Taylor Historic State Park   0.3 

 

TOTAL ATLANTIC MILES     107.8 
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Following is a list of “managed miles” for the Gulf Coast where the project shoreline has been 

restored with sand placement and is maintained through periodic nourishment or inlet sand 

bypassing: 

  

 GULF COAST                    MILES 

Pensacola Beach Restoration     8.2 

Navarre Beach       4.1 

Eglin Air Force Base      5.1 

Eastern Destin       2.1 

Western Walton County     5.0 

Panama City Beach Restoration Project   17.8 

St. Andrews Inlet Management    0.9 

St. Joseph Peninsular Beach Restoration [Gulf County] 7.5 

Ft. Island Gulf Park      0.2 

Honeymoon Island State Park     0.5 

Pinellas County Beach Erosion Control -Sand Key  8.6 

Pinellas County Beach Erosion Control -Treasure Island 3.5 

Pinellas County Beach Erosion Control-Upham Beach 0.7 

Pinellas County Beach Erosion Control -Pass-A-Grille 0.9 

Manatee County Shore Protection - Anna Maria Island 5.3 

Sarasota County Shore Protection - Longboat Key  9.8 

Lido Key Beach Restoration     1.8 

South Siesta Key      2.1 

Sarasota County Shore Protection – Venice   3.3 

Knight Island Beach Restoration    1.8 

Lee County Shore Protection Project – Gasparilla  3.2 

Lee County Shore Protection Project - Captiva Island 5.0 

Sanibel Island Beach Restoration    1.5 

Gulf Shores/Gulf Pines Beach Restoration (Private)  0.6 

Lovers Key       1.2 

Bonita Beach Restoration     0.9 

Collier County Beach Restoration    5.7 

South Naples Erosion Control    0.2 

Marco Island       1.7 

 

TOTAL GULF MILES     109.2 
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LAND ACQUISITION 

The Coastal and Estuarine Land Conservation Program (CELCP) was established by NOAA in 

2002 to help coastal states acquire and protect threatened coastal & estuarine lands with 

significant ecological value (such as conservation, recreation, ecological, historical, or aesthetic 

values) or lands that are threatened by conversion from a natural or recreational state to other 

uses. NOAA’s Office of Ocean and Coastal Resource Management (OCRM) administers the 

program, which provides up to $3 million dollars for each eligible project. CELCP funds must be 

matched equally by non-federal funds. 

 

In order to participate in the program, states must submit a CELCP plan to NOAA for approval. 

Though participation in the CELCP is voluntary, it is restricted to states that have a coastal 

management program approved by NOAA or a National Estuarine Research Reserve (NERR). 

Florida is eligible to participate in the CELCP because it satisfies both requirements. The FCMP 

was approved by NOAA in 1981 while the Apalachicola NERR was designated in 1979, the 

Guana-Tolomato-Matanzas NERR was designated in 1999, and the Rookery Bay NERR was 

designated in 1978. Additionally, in November 2008, Florida became the 5th state to have its 

CELCP plan formally approved by OCRM. 

 

The FCMP utilizes the existing Florida Forever Program to implement and manage CELCP 

within the state. The public accessibility of the Florida Forever Program and its selection criteria 

for acquisitions makes it an ideal program upon which to base the Florida CELCP process. 
 

The Florida Forever Program, created by the Florida Legislature in 1999, follows in the footsteps 

of earlier successful land acquisitions programs in the state of Florida (i.e., the Preservation 2000 

Program and the Conservation and Recreation Lands Environmentally Endangered Lands 

Program) by continuing to focus land acquisition efforts in the following resource categories: 

 Natural Communities 

 Forest Resources 

 Plants 

 Fish and Wildlife 

 Fresh Water Supplies 

 Coastal Resources 

 Geologic Features 

 Historical Resources 

 Outdoor Recreational Resources 

 

Though the Florida Forever Program purposely selects acquisition projects related to its major 

goal areas, the Florida CELCP concentrates on conservation priorities specific to the coastal and 

estuarine area. Consequently, the Florida CELCP focuses on fragile coastal upland and wetland 

resources in need of protection. 
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The Florida CELCP acquisitions are guided by the following guidelines: 

 

1. Acquire undeveloped coastal islands, spits, peninsulas, coral keys, limestone rock keys, 

and mainland seashores to conserve their significant natural, recreational, and aesthetic 

attributes, giving priority to the following projects: 

a. Projects that contain representative examples of various physiographic coastal 

forms. 

b. Projects that include entire islands, long stretches of beaches, entire widths of 

coastal barriers, or natural inlets. 

c. Projects that are associated with sensitive estuarine systems, particularly those 

that are designated State Aquatic Preserves. 

 

2. Acquire upland and wetland buffers to protect the state’s significant commercial and 

recreational saltwater fisheries, particularly those fisheries that are designated State 

Aquatic Preserves, National Estuarine Research Reserves, Marine Sanctuaries, Areas of 

Critical State Concern, Outstanding Florida Waters, or DEP Class II Waters. 

 

3. Acquire upland and wetland buffers to protect the state’s most significant reef 

communities, particularly those areas that are within or adjacent to designated Areas of 

Critical State Concern, State Aquatic Preserves, State Parks, National Estuarine Research 

Reserves, Marine Sanctuaries, Wildlife Refuges, Parks, or Seashores. 
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COASTAL MANAGEMENT SUBGRANT PROGRAM 

An annual cooperative award from the National Oceanic Atmospheric Administration (NOAA) 

sustains the Florida Coastal Management Program (FCMP) and its activities. Each year, the 

FCMP makes a portion of NOAA funds available as pass-through grants for projects and 

activities that protect and manage natural & cultural resources and improve waterfront 

communities along Florida’s coast. 

 

The FCMP awards grants through two competitive programs – the Coastal Partnership Initiative 

(CPI) grants for local projects and a grant program specifically for state agencies & water 

management districts. 

 

Coastal Partnership Initiative (CPI) Grants 

CPI grants provide funds ranging from $10,000 to $60,000 for innovative local coastal 

management projects that inspire community action and promote the protection & management 

of coastal resources in the following four areas: 

 Resilient Communities: These are projects that prepare for and respond to effects of 

climate change, natural hazard events and disasters. 

 Coastal Resources Stewardship: These are projects that promote local stewardship and 

appreciation of fragile coastal resources. 

 Access to Coastal Resources: These are projects that revitalize, renew, and promote local 

interest in their waterfront districts. 

 

Eligible applicants are local governments within the 35 coastal counties required to include a 

coastal element in the local comprehensive plan. Public colleges, universities, regional planning 

councils, non-profit groups and national estuary programs may also apply as long as an eligible 

local government agrees to participate as a project partner. CPI funds are available to support 

habitat restoration, parks, waterfronts, public access facilities, environmental education and 

coastal planning. 

 

Each year in August or September, the FCMP publishes a Notice of Availability of Funds in the 

Florida Administrative Register to solicit proposals from eligible local government, education, 

and non-profit entities. Information on submitting a grant application to the FCMP is contained 

in Rule 62S-4, F.A.C. (a copy of the rule is included in the appendix of this book and can be 

accessed by clicking on the following link: Rule 62S-4, F.A.C., CMP Grants). 
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COMMUNICATION, OUTREACH, AND PUBLIC IVOLVEMENT 

The FCMP uses a variety of tools to educate, inform, and involve Floridians in decisions about 

coastal resources. Given the many different uses of coastal & marine resources and the multiple 

management institutions that regulate these uses, numerous public & private groups must share 

information and work cooperatively to achieve integrated coastal management. The FCMP 

works to open lines of communication between various interests, including: a network of state 

agencies, private & public partners, and the general population. In addition to fostering better 

communication, the FCMP plays an important educational role in the management of Florida’s 

valuable coastal resources. 

 

The FCMP works directly to educate and influence people’s attitudes and behaviors toward 

coastal resources via outreach and education materials such as reports, pamphlets/brochures, 

posters, videos, etc. The FCMP distributes free of charge a variety of educational materials, and 

conducts annual activities such as the following: 

 Florida Assessment of Coastal Trends (FACT) – One of the primary goals of the FACT 

report is to provide decision makers across the state with another tool to help them 

effectively plan for the future of Florida’s coastal zone. The report is a collection of 

indicators documenting ecological, cultural, and economic conditions & trends of Florida 

coastal resources and management programs. These indicators can be used in the 

planning & review process to assess coastal environmental conditions and to apply 

knowledge gained from trends & management results in future activities. The 2010 

FACT report tracks the most recent changes in 65 indicators from 2000 through 2010 in 

order to help illustrate how resources have responded to policies & activities 

implemented by coastal resource managers. 

 

The indicators included in previous versions of the FACT, particularly FACT 2000, 

heavily influenced the indicator selection process for FACT 2010. The FCMP attempted 

to preserve as many relevant indicators as possible in order to provide a near seamless 

stream of trend analysis. Of the 37 indicators that appeared in FACT 2000, 24 appear in 

the newest installment of the FACT in some form. Some indicators are exactly the same 

but most have changed slightly as a result of changes in data availability and reliability. 

Several indicators, such as the ones based on human population, were not present in 

FACT 2000 but did appear in FACT 1995 and FACT 1997. 

 

 Performance Measurement System - Since 2003, the FCMP has been participating in the 

National Coastal Management Performance Measurement System, a national indicator 

initiative led by the NOAA to quantify the effectiveness of the CZMA. The FCMP 

collects and reports data for the various categories of performance measures, applicable 

to all coastal states, including:  

o Government coordination and decision making 

o Public access 

o Coastal habitats 

o Coastal hazards 

o Coastal dependent uses 

o Community development. 
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 Coastal Currents - The FCMP publishes a newsletter, Coastal Currents, to communicate 

with agency partners, coastal communities, and the general public about FCMP activities 

and to highlight and update Floridians on items related to the state’s coastal zone. 

 

 Coastal Access Guide – Public access is continually changing due to coastal erosion, land 

conversion, population growth, development, and land acquisition. To ensure there is 

adequate access to coastal resources, it is important to inventory the supply of access 

points to Florida’s public lands. 
 

FCMP has developed an interactive web-based statewide beach access guide that details 

critical information about the locations and amenities of the coastal access points for the 

state. The online tool will continue to improve the public’s ability to access & use 

Florida’s beaches and other public, recreational, and natural lands in the coastal zone. 

This will not only benefit beach visitors by improving their awareness of public access 

opportunities but also provide management entities with a current inventory of the 

existing access points & amenities. 

 

 Beach Access Sign Program - The FCMP produces and distributes uniform beach access 

signs to local governments and state parks across the state. 

 

 Beach Warning Flags and Interpretive Signs Program - The FCMP provides beach 

warning flags and interpretive signs for use by beachfront coastal communities, other 

governmental entities, and state parks that provide public access to Florida’s coast. 

 

 Rip Current Awareness Program - Many visitors to the beach are not experienced in 

swimming in the surf and are vulnerable to rip currents and other hazards. The FCMP 

provides rip current awareness signs and other educational materials to local governments 

& state parks to increase the public’s awareness of the dangers of rip currents and how 

they can protect themselves. 

 

 Earth Day at the Capitol – Each year, the FCMP hosts a booth at the Earth Day event 

held at the state capitol in Tallahassee, Florida. At the event, FCMP distributes 

educational materials, such as posters, brochures, bookmarks, and other educational 

material which promote the coastal zone. 
 

 International Coastal Cleanup (ICC) Event – The ICC Event unites volunteers every year 

on a single day for the world’s largest ocean health volunteer cleanup. The FCMP 

coordinates with the Ocean Conservancy to promote the ICC Event in Florida. The 

FCMP produces and distributes posters with a list of cleanup captains to schools 

throughout Florida to encourage the students and teachers to join the coastal cleanup in 

their counties. Also, FCMP staff is responsible for the annual cleanup at Mashes Sands 

Park in Wakulla County. 
 

 Website – The FCMP continues to improve/update its website to better communicate its 

message and the program to the public. 
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CHAPTER 380, F.S., PART II, COASTAL PLANNING AND MANAGEMENT 

 

380.20 Short title.—  
Sections 380.205-380.27 may be cited as the “Florida Coastal Management Act.”  
History.— s. 5, ch. 78-287; s. 1, ch. 92-276; s. 186, ch. 99-13; s. 1, ch. 2002-275.  
 

380.205 Definitions.—  
As used in ss. 380.205-380.27:  

(1) “Department” means the Department of Environmental Protection.  

(2) “Coastal zone” means that area of land and water from the territorial limits seaward to the 

most inland extent of marine influences. However, for planning and developing coordinated 

projects and initiatives for coastal resource protection and management, the department shall 

consider the coastal zone to be the geographical area encompassed by the 35 Florida coastal 

counties listed in the Final Environmental Impact Statement for the Florida Coastal Management 

Program and the adjoining territorial sea. It is not the intent of this definition to limit the 

authority currently exercised under the federal law and the federally approved Florida Coastal 

Management Program by which projects landward and seaward of the 35 coastal counties are 

reviewed for consistency with the Florida Coastal Management Program.  

(3) “Coastal Zone Management Act” means the Coastal Zone Management Act of 1972, as 

amended (16 U.S.C. ss. 1451-1464).  
History.— s. 2, ch. 92-276; s. 58, ch. 93-206; s. 187, ch. 99-13; s. 2, ch. 2002-275; s. 1, ch. 2002-277.  

 

380.21 Legislative intent.—  
(1) The Legislature finds that:  

(a) The coast is rich in a variety of natural, commercial, recreational, ecological, 

industrial, and aesthetic resources, including, but not limited to, “energy facilities,” as 

that term is defined in s. 304 of the Coastal Zone Management Act, of immediate 

potential value to the present and future well-being of the residents of this state.  

(b) It is in the state and national interest to protect, maintain, and develop these resources 

through coordinated management.  

(c) State land and water management policies should, to the maximum possible extent, be 

implemented by local governments through existing processes for the guidance of growth 

and development.  

(2) The Legislature therefore grants authorization for the department to maintain and update a 

program based on existing statutes and existing rules and submit applications to the appropriate 

federal agency as a basis for receiving funds under the Coastal Zone Management Act. It is the 

further intent of the Legislature that enactment of this legislation shall not amend existing 

statutes or provide additional regulatory authority to any governmental body except as otherwise 

provided by s. 380.23. The enactment of this legislation shall not in any other way affect any 

existing statutory or regulatory authority.  

(3)(a) The Legislature finds that the coastal zone is rich in a variety of natural, commercial, 

recreational, ecological, industrial, and aesthetic resources of immediate and potential value to 

the present and future well-being of the residents of this state which will be irretrievably lost or 

damaged if not properly managed. The participation by citizens of the state is an important factor 

in developing, adopting, amending, and implementing a program for management of the coastal 
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zone, and management of the state’s coastal zone requires a highly coordinated effort among 

state, regional, and local officials and agencies.  

(b) The state coastal zone management program shall contain each of the program elements 

necessary to comply with the requirements of the Coastal Zone Management Act, specifically 

delineating the role of state, regional, and local agencies in implementing the program; and it 

shall provide that the appeal of any regulatory decision, other than those appeals provided for by 

existing law, shall be to the Governor and Cabinet.  

(4) The Legislature recognizes that land acquisition has great potential to support the state’s 

coastal management and regulatory efforts. Removing coastal properties from the pool of 

developable acreage reduces the adverse land use and environmental impacts the state coastal 

zone management program is attempting to eliminate or diminish, while at the same time 

minimizing public expenditures and reducing risk to life and property in storm-prone coastal 

areas. To this end, the acquisition of coastal lands shall be an important component of the coastal 

zone management program.  
History.— s. 6, ch. 78-287; s. 5, ch. 84-257; s. 3, ch. 92-276; s. 59, ch. 93-206; s. 3, ch. 2002-275. 

 

380.22 Lead agency authority and duties.—  
(1) The department shall be the lead agency pursuant to the Coastal Zone Management Act and 

shall compile and submit to the appropriate federal agency applications to receive funds pursuant 

to the Coastal Zone Management Act. The state’s program shall include program policies that 

only reference existing statutes and existing implementing administrative rules. In the event the 

program submitted pursuant to this subsection is rejected by the appropriate federal agency 

because of failure of this act, the existing statutes, or the existing implementing administrative 

rules to comply with the requirements of the federal Coastal Zone Management Act of 1972, as 

amended, no state coastal management program shall become effective without prior legislative 

approval. The coastal management program may be amended from time to time to include 

changes in statutes and rules adopted pursuant to statutory authority other than this act.  

(2) The department shall also have authority to:  

(a) Establish advisory councils with sufficient geographic balance to ensure statewide 

representation.  

(b) Coordinate central files and clearinghouse procedures for coastal resource data 

information and encourage the use of compatible information and standards.  

(c) Provide to the extent practicable financial, technical, research, and legal assistance to 

effectuate the purposes of this act.  

(d) Review rules of other affected agencies to determine consistency with the program 

and to report any inconsistencies to the Legislature.  

(3) The department shall adopt by rule procedures and criteria for the evaluation of subgrant 

applications that seek to receive a portion of those funds allotted to the state under the federal 

Coastal Zone Management Act.  

(4) The department shall establish a county-based process for identifying, and setting priorities 

for acquiring, coastal properties in coordination with the Acquisition and Restoration Council, or 

its successor, so these properties may be acquired as part of the state’s land acquisition programs. 

This process shall include the establishment of criteria for prioritizing coastal acquisitions which, 

in addition to recognizing pristine coastal properties and coastal properties of significant or 

important environmental sensitivity, recognize hazard mitigation, beach access, beach 

management, urban recreation, and other policies necessary for effective coastal management.  
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(5) In addition to other criteria established by statute or rule, the following criteria shall be 

considered when establishing priorities for public acquisition of coastal property:  

(a) The value of acquiring coastal high-hazard parcels, consistent with hazard mitigation 

and postdisaster redevelopment policies, in order to minimize the risk to life and property 

and to reduce the need for future disaster assistance.  

(b) The value of acquiring beachfront parcels, irrespective of size, to provide public 

access and recreational opportunities in highly developed urban areas.  

(c) The value of acquiring identified parcels the development of which would adversely 

affect coastal resources.  

(6) The department shall develop and implement a strategy to enhance citizen awareness and 

involvement in Florida’s coastal management programs.  
History.— s. 7, ch. 78-287; s. 4, ch. 92-276; s. 60, ch. 93-206; s. 11, ch. 98-146; s. 188, ch. 99-13; s. 42, 

ch. 99-247; s. 4, ch. 2002-275. 

 

380.23 Federal consistency.—  
(1) When a federally licensed or permitted activity subject to federal consistency review requires 

a state license, the issuance or renewal of a state license shall automatically constitute the state’s 

concurrence that the licensed activity or use, as licensed, is consistent with the federally 

approved program. When a federally licensed or permitted activity subject to federal consistency 

review requires a state license, the denial of a state license shall automatically constitute the 

state’s finding that the proposed activity or use is not consistent with the state’s federally 

approved program, unless the United States Secretary of Commerce determines that such activity 

or use is in the national interest as provided in the Coastal Zone Management Act.  

(2)(a) Where federal licenses, permits, activities, and projects listed in subsection (3) are subject 

to federal consistency review and are seaward of the jurisdiction of the state, or there is no state 

agency with sole jurisdiction, the department shall be responsible for the consistency review and 

determination; however, the department shall not make a determination that the license, permit, 

activity, or project is consistent if any other state agency with significant analogous 

responsibility makes a determination of inconsistency. All decisions and determinations under 

this subsection shall be appealable to the Governor and Cabinet.  

(b) However, effective October 1, 1992, if a finding or recommendation of inconsistency has 

been made by a state agency with regard to federal activities and projects listed under paragraphs 

(3)(a) and (b) and the inconsistency cannot be resolved by the department, the department shall 

refer such finding or recommendation to the Governor for final determination. The Governor 

shall review the comments, findings, or recommendations of all participating agencies and shall 

affirm the finding or recommendation of inconsistency unless the Governor determines that the 

federal activity or project is consistent with the enforceable social, economic, and environmental 

policies of the coastal management program. Any permitting, licensing, or proprietary authority 

of an agency shall not be preempted or otherwise limited by any provision of this paragraph. 

Consistency determinations made pursuant to this paragraph shall not be appealable to the 

Governor or Cabinet. 

(3) Consistency review shall be limited to review of the following activities, uses, and projects to 

ensure that such activities, uses, and projects are conducted in accordance with the state’s coastal 

management program:  

(a) Federal development projects and activities of federal agencies which significantly 

affect coastal waters and the adjacent shorelands of the state.  
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(b) Federal assistance projects that significantly affect coastal waters and the adjacent 

shorelands of the state and that are reviewed as part of the review process developed 

pursuant to Presidential Executive Order 12372.  

(c) Federally licensed or permitted activities affecting land or water uses when such 

activities are in or seaward of the jurisdiction of local governments required to develop a 

coastal zone protection element as provided in s. 380.24 and when such activities 

involve:  

1. Permits and licenses required under the Rivers and Harbors Act of 1899, 33 

U.S.C. ss. 401 et seq., as amended. 

2. Permits and licenses required under the Marine Protection, Research and 

Sanctuaries Act of 1972, 33 U.S.C. ss. 1401-1445 and 16 U.S.C. ss. 1431-

1445, as amended.  

3. Permits and licenses required under the Federal Water Pollution Control Act 

of 1972, 33 U.S.C. ss. 1251 et seq., as amended, unless such permitting 

activities have been delegated to the state pursuant to said act.  

4. Permits and licenses relating to the transportation of hazardous substance 

materials or transportation and dumping which are issued pursuant to the 

Hazardous Materials Transportation Act, 49 U.S.C. ss. 1501 et seq., as 

amended, or 33 U.S.C. s. 1321, as amended.  

5. Permits and licenses required under 15 U.S.C. ss. 717-717w, 3301-3432, 42 

U.S.C. ss. 7101-7352, and 43 U.S.C. ss. 1331-1356 for construction and 

operation of interstate gas pipelines and storage facilities.  

6. Permits and licenses required for the siting and construction of any new 

electrical power plants as defined in s. 403.503(14), as amended, and the 

licensing and relicensing of hydroelectric power plants under the Federal 

Power Act, 16 U.S.C. ss. 791a et seq., as amended.  

7. Permits and licenses required under the Mining Law of 1872, 30 U.S.C. ss. 21 

et seq., as amended; the Mineral Lands Leasing Act, 30 U.S.C. ss. 181 et seq., 

as amended; the Mineral Leasing Act for Acquired Lands, 30 U.S.C. ss. 351 et 

seq., as amended; the Federal Land Policy and Management Act, 43 U.S.C. ss. 

1701 et seq., as amended; the Mining in the Parks Act, 16 U.S.C. ss. 1901 et 

seq., as amended; and the OCS Lands Act, 43 U.S.C. ss. 1331 et seq., as 

amended, for drilling, mining, pipelines, geological and geophysical activities, 

or rights-of-way on public lands and permits and licenses required under the 

Indian Mineral Development Act, 25 U.S.C. ss. 2101 et seq., as amended. 

8. Permits and licenses for areas leased under the OCS Lands Act, 43 U.S.C. ss. 

1331 et seq., as amended, including leases and approvals of exploration, 

development, and production plans.  

9. Permits and licenses required under the Deepwater Port Act of 1974, 33 

U.S.C. ss. 1501 et seq., as amended.  

10. Permits required for the taking of marine mammals under the Marine 

Mammal Protection Act of 1972, as amended, 16 U.S.C. s. 1374. 

(d) Federal activities within the territorial limits of neighboring states when the Governor 

and the department determine that significant individual or cumulative impact to the land 

or water resources of the state would result from the activities. 
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(4) The department may adopt rules establishing procedures for conducting consistency reviews 

of activities, uses, and projects for which consistency review is required pursuant to subsections 

(1), (2), and (3). Such rules shall include procedures for the expeditious handling of emergency 

repairs to existing facilities for which consistency review is required. The department may also 

adopt rules prescribing the data and information needed for the review of consistency 

certifications and determinations. When an environmental impact statement or environmental 

assessment required by the National Environmental Policy Act has been prepared for a specific 

activity, use, or project subject to federal consistency review under this section, the 

environmental impact statement or environmental assessment shall be data and information 

necessary for the state’s consistency review of that federal activity, use, or project under this 

section. 
(5) In any coastal management program submitted to the appropriate federal agency for its 

approval pursuant to this act, the department shall specifically waive its right to determine the 

consistency with the coastal management program of all federally licensed or permitted activities 

not specifically listed in subsection (3). 

(6) Agencies authorized to review and comment on the consistency of federal activities subject to 

state review under the Florida Coastal Management Program are those agencies charged with the 

implementation of the statutes and rules included in the federally approved program. Each 

agency shall be afforded an opportunity to provide the department or the state licensing agency 

with its comments and determination regarding the consistency of the federal activity with the 

statutes and rules included in the federally approved program implemented by the agency. An 

agency that submits a determination of inconsistency to the department or a state licensing 

agency shall be an indispensable party to any administrative or judicial proceeding in which such 

determination is an issue, shall be responsible for defending its determination in such 

proceedings, and shall be liable for any damages, costs, and attorney’s fees awarded in the action 

as a consequence of such determination. 

(7) Agencies shall not review for federal consistency purposes an application for a federally 

licensed or permitted activity if the activity is vested, exempted, or excepted under its own 

regulatory authority. 

(8) The department shall review the items listed in subsection (3) to determine if in certain 

circumstances such items would constitute minor permit activities. If the department determines 

that the list contains minor permit activities, it may by rule establish a program of general 

concurrence pursuant to federal regulation which shall allow similar minor activities, in the same 

geographic area, to proceed without prior department review for federal consistency. 
History.— s. 8, ch. 78-287; s. 1, ch. 90-220; s. 53, ch. 90-331; s. 5, ch. 92-276; s. 61, ch. 93-206; s. 29, 

ch. 98-176; s. 5, ch. 2002-275; s. 5, ch. 2005-166; s. 74, ch. 2007-5; s. 63, ch. 2008-227. 

 

380.24 Local government participation.—  
Units of local government abutting the Gulf of Mexico or the Atlantic Ocean, or which include 

or are contiguous to waters of the state where marine species of vegetation listed by rule as 

ratified in s. 373.4211 constitute the dominant plant community, shall develop a coastal zone 

protection element pursuant to s. 163.3177. Such units of local government shall be eligible to 

receive technical assistance from the state in preparing coastal zone protection 50 Florida Coastal 

Management Program Guide  
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elements and shall be the only units of local government eligible to apply to the department for 

available financial assistance. Local government participation in the coastal management 

program authorized by this act shall be voluntary. All permitting and enforcement of dredged-

material management and other related activities subject to permit under the provisions of 

chapters 161 and 253 and part IV of chapter 373 for deepwater ports identified in s. 

403.021(9)(b) shall be done through the department consistent with the provisions of s. 

403.021(9).  
History.— s. 9, ch. 78-287; s. 11, ch. 94-122; s. 142, ch. 96-320; s. 2, ch. 2002-277. 

 

380.25 Previous coastal zone atlases rejected.—  
The legislative draft of the coastal management program submitted to the Legislature by the 

department dated March 1, 1978, and the previously prepared coastal zone atlases are expressly 

rejected as the state’s coastal management program. The department shall not divide areas of the 

state into vital, conservation, and development areas.  
History.— s. 10, ch. 78-287. 

 

380.26 Establishment of coastal building zone for certain counties.—  
The coastal building zone for counties not subject to s. 161.053 shall be as described in s. 

161.54(1), after a public hearing is held in the affected county by the state land planning agency 

or its designee. The state land planning agency shall furnish the clerk of the circuit court in each 

county affected a survey of such line with references made to permanently installed monuments 

at such intervals and locations as may be necessary.  
History.— s. 37, ch. 85-55. 

 

380.27 Coastal infrastructure policy.—  
(1) No state funds shall be used for the purpose of constructing bridges or causeways to coastal 

barrier islands, as defined in s. 161.54(2), which are not accessible by bridges or causeways on 

October 1, 1985.  

(2) After a local government has an approved coastal management element pursuant to s. 

163.3178, no state funds which are unobligated at the time the element is approved shall be 

expended for the purpose of planning, designing, excavating for, preparing foundations for, or 

constructing projects which increase the capacity of infrastructure unless such expenditure is 

consistent with the approved coastal management element.  
History.— s. 38, ch. 85-55; s. 38, ch. 95-196. 

 

380.276 Beaches and coastal areas; display of uniform warning and safety flags at public 

beaches; placement of uniform notification signs; beach safety education.—  

(1) It is the intent of the Legislature that a cooperative effort among state agencies and local 

governments be undertaken to plan for and assist in the display of uniform warning and safety 

flags, and the placement of uniform notification signs that provide the meaning of such warning 

and safety flags, at public beaches along the coast of the state. Because the varying natural 

conditions of Florida’s public beaches and coastal areas pose significant risks to the safety of 

tourists and the general public, it is important to inform the public of the need to exercise 

caution.  

(2) The Department of Environmental Protection, through the Florida Coastal Management 

Program, shall direct and coordinate the uniform warning and safety flag program. The purpose 
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of the program shall be to encourage the display of uniform warning and safety flags at public 

beaches along the coast of the state and to encourage the placement of uniform notification signs 

that provide the meaning of such flags. Only warning and safety flags developed by the 

department shall be displayed. Participation in the program shall be open to any government 

having jurisdiction over a public beach along the coast, whether or not the beach has lifeguards.  

(3) The Department of Environmental Protection shall develop a program for the display of 

uniform warning and safety flags at public beaches along the coast of the state and for the 

placement of uniform notification signs that provide the meaning of the flags displayed. Such a 

program shall provide:  

(a) For posted notification of the meaning of each of the warning and safety flags at all 

designated public access points.  

(b) That uniform notification signs be posted in a conspicuous location and be clearly 

legible.  

(c) A standard size, shape, color, and definition for each warning and safety flag.  

(4) The Department of Environmental Protection is authorized, within the limits of 

appropriations or grants available to it for such purposes, to establish and operate a program to 

encourage the display of uniform warning and safety flags at public beaches along the coast of 

the state and to encourage the placement of uniform notification signs that provide the meaning 

of the flags displayed. The department shall coordinate the implementation of the uniform 

warning and safety flag program with local governing bodies and the Florida Beach Patrol Chiefs 

Association.  

(5) The Department of Environmental Protection may adopt rules pursuant to ss. 120.536(1) and 

120.54 necessary to administer this section.  

(6) Due to the inherent danger of constantly changing surf and other naturally occurring 

conditions along Florida’s coast, the state, state agencies, local and regional government entities 

or authorities, and their individual employees and agents, shall not be held liable for any injury 

or loss of life caused by changing surf and other naturally occurring conditions along coastal 

areas, whether or not uniform warning and safety flags or notification signs developed by the 

department are displayed or posted.  

(7) The Department of Environmental Protection, through the Florida Coastal Management 

Program, may also develop and make available to the public other educational information and 

materials related to beach safety.  
History.— s. 9, ch. 2002-275; s. 1, ch. 2005-161. 

 

380.285 Lighthouses; study; preservation; funding.—  
The Division of Historical Resources of the Department of State shall undertake a study of the 

lighthouses in the state. The study must determine the location, ownership, condition, and 

historical significance of all lighthouses in the state and ensure that all historically significant 

lighthouses are nominated for inclusion on the National Register of Historic Places. The study 

must assess the condition and restoration needs of historic lighthouses and develop plans for 

appropriate future public access and use. The Division of Historical Resources shall take a 

leadership role in implementing plans to stabilize lighthouses and associated structures and to 

preserve and protect them from future deterioration. When possible, the lighthouses and 

associated buildings should be made available to the public for educational and recreational 

purposes. The Department of State shall request in its annual legislative budget requests funding 

necessary to carry out the duties and responsibilities specified in this act. Funds for the 
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rehabilitation of lighthouses should be allocated through matching grants-in-aid to state and local 

government agencies and to nonprofit organizations. The Department of Environmental 

Protection may assist the Division of Historical Resources in projects to accomplish the goals 

and activities described in this section.  
History.— s. 6, ch. 2001-200; s. 6, ch. 2002-275; s. 3, ch. 2002-277; s. 261, ch. 2011-142. 
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FCMP ENFORCEABLE POLICIES 

 
Following is a list of the enforceable policies (statutory authorities) incorporated in the federally-

approved FCMP, which identifies by section and title the specific statute sections included in the 

program as enforceable policies. 

 

Chapter 161, F.S., Beach and Shore Preservation 

 

Coastal areas are among the state’s most valuable natural, aesthetic, and economic resources. 

The state is required to protect coastal areas from imprudent activities that could:  

 Jeopardize the stability of the beach-dune system 

 Accelerate erosion 

 Provide inadequate protection to upland structures 

 Endanger adjacent properties 

 Interfere with public beach access.  

Coastal areas used, or likely to be used, by sea turtles are designated for nesting, and the removal 

of vegetative cover that binds sand is prohibited. This statute provides policy for the regulation 

of construction, reconstruction, and other physical activities related to the beaches and shores of 

the state. Additionally, this statute requires the restoration and maintenance of critically eroding 

beaches. 

 

161.011  Short title. 

161.021 Definitions. 

161.031 Personnel and facilities. 

161.041  Permits required. 

161.0415  Citation of rule. 

161.042  Coastal construction and excavation in barrier beach inlets. 

161.051  Coastal construction by persons, firms, corporations, or local authorities. 

161.052  Coastal construction and excavation; regulation. 

161.053  Coastal construction and excavation; regulation on county basis. 

161.05301  Beach erosion control project staffing. 

161.0531 Development agreements. 

161.0535 Permits; fees, costs. 

161.054  Administrative fines; liability for damage; liens. 

161.055  Concurrent processing of permits. 

161.061  Coastal construction serving no public purpose, endangering human life, health, 

or welfare, or becoming unnecessary or undesirable. 

161.071  Prosecuting officers to assist enforcement of this part. 

161.081  Powers of Department of Legal Affairs. 

161.082  Review of innovative technologies for beach nourishment. 

161.085  Rigid coastal armoring structures. 

161.088  Declaration of public policy respecting beach erosion control and beach 

restoration and nourishment projects. 

161.091  Beach management; funding; repair and maintenance strategy. 

161.101  State and local participation in authorized projects and studies relating to beach 
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management and erosion control. 

161.111  Shore erosion emergency. 

161.121  Penalty. 

161.131  Construction of ss. 161.011-161.212. 

161.141  Property rights of state and private upland owners in beach restoration project 

areas. 

161.142  Declaration of public policy relating to improved navigation inlets. 

161.143  Inlet management; planning, prioritizing, funding, approving, and implementing 

projects. 

161.144  Policy guidance related to sand source management. 

161.151  Definitions. 

161.161  Procedure for approval of projects. 

161.163  Coastal areas used by sea turtles; rules. 

161.181  Recording of resolution and survey of board of trustees. 

161.191  Vesting of title to lands. 

161.201  Preservation of common-law rights. 

161.211  Cancellation of resolution for nonperformance by board of trustees. 

161.212  Judicial review relating to permits and licenses. 

161.242  Harvesting of sea oats and sea grapes prohibited; possession prima facie evidence 

of violation. 

161.25  County beach and shore preservation authority; board of county commissioners. 

161.26  Expenses; use of county funds. 

161.27  Personnel and facilities. 

161.28  Comprehensive county beach and shore preservation program. 

161.29  Benefit categories or zones. 

161.31  Establishment of districts. 

161.32  Existing erosion prevention district. 

161.33  Cooperation with federal, state, and other governmental entities. 

161.34  Coordination of county preservation activities. 

161.35  County shoreline; supervisory and regulatory powers of board of county 

commissioners. 

161.36  General powers of authority. 

161.37  Capital, operation and maintenance costs; district benefits tax levy. 

161.38  Issuance of bonds. 

161.39  Cooperation between two or more counties. 

161.40  Tax exemptions. 

161.41  Construction of ss. 161.25-161.40. 

161.45  Effect of repeal of chapter 158 on districts created prior to repeal. 

161.52  Short title. 

161.53  Legislative intent. 

161.54  Definitions. 

161.55  Requirements for activities or construction within the coastal building zone. 

161.56  Establishment of local enforcement. 

161.57  Coastal properties disclosure statement. 

161.58  Vehicular traffic on coastal beaches. 
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161.70  Short title. 

161.71  Definitions. 

161.72  Findings and intent. 

161.73  Composition. 

161.74  Responsibilities. 

161.76  Preservation of authority. 

 

Chapter 163, Part II, F.S., Intergovernmental Programs: Growth Policy, County and 

Municipal Planning: Land Development Regulation 

 

The purpose of this statute is to provide for the implementation of comprehensive planning 

programs to guide and control future development in the state. The comprehensive planning 

process encourages units of local government to:  

 Preserve, promote, protect, and improve the public health, safety, comfort, good order, 

appearance, convenience, law enforcement & fire prevention, and general welfare 

 Prevent the overcrowding of land and avoid undue concentration of population 

 Facilitate the adequate and efficient provision of public facilities and services 

 Conserve, develop, utilize, and protect natural resources within their jurisdictions. 

 

163.3161  Short title: intent and purpose.  

163.3164  Definitions.  

163.3177  Required and optional elements of comprehensive plan; studies and surveys.  

163.3178  Coastal management.  

163.3180  Concurrency.  

(2)  

163.3184  Process for adoption of comprehensive plan amendment.  

163.3187 Process for adoption of small-scale comprehensive plan amendment.  

163.3194  Legal status of comprehensive plan.  

(1)(a)  

163.3202  Land development regulations.  

(2)(a-h)  

163.3220  Short title; legislative 
 

Chapter 186, F.S., State and Regional Planning 

 

The state comprehensive plan provides basic policy direction to all levels of government 

regarding the orderly social, economic, and physical growth of the state. The goals, objectives, 

and policies of the state comprehensive plan are statewide in scope and are consistent & 

compatible with each other. The statute provides direction for the delivery of governmental 

services, a means for defining and achieving the specific goals of the state, and a method for 

evaluating the accomplishment of those goals. 

 

186.001  Short title. 

186.002  Findings and intent. 

186.003  Definitions;.ss. 186.001-186.031, 186.801 - 186.901. 
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186.004  Governor; chief planning officer of the state. 

186.005  Designation of departmental planning officer. 

186.006  Powers and responsibilities of Executive Office of the Governor. 

187.007  State comprehensive plan; preparation; revision. 

186.008  State comprehensive plan; revision; implementation. 

186.009  Growth management portion of the state comprehensive plan. 

186.021  Long-range program plans. 

186.022  Information technology strategic plans. 

186.031  Annual report. 

186.501  Short title. 

186.502  Legislative findings; public purpose. 

186.503  Definitions. 

186.504  Regional planning councils; creation; membership. 

186.505  Regional planning councils; powers and duties. 

186.506  Executive Office of the Governor; powers and duties. 

186.507  Strategic regional policy plans. 

186.508  Strategic regional policy plan adoption; consistency with state comprehensive 

plan. 

186.509  Dispute resolution process. 

186.511  Evaluation of strategic regional policy plan; changes in plan. 

186.513  Reports. 

186.515  Creation of regional planning councils under chapter 163. 

186.801  Ten-year site plans. 

186.803  Use of geographic information by governmental entities. 

186.805  Data Bank on Older Floridians. 

186.901  Population census determination. 

 

Chapter 252, F.S., Emergency Management 

 

The state of Florida is vulnerable to a wide range of emergencies, including natural, 

technological, and manmade disasters. This vulnerability is exacerbated by the tremendous 

growth in the state's population. This statute directs the state to: 

 Reduce the vulnerability of its people and property to natural and manmade disasters 

 Prepare for, respond to and reduce the impacts of disasters 

 Decrease the time and resources needed to recover from disasters.  

 

Disaster mitigation is necessary to ensure the common defense of Floridians’ lives and to protect 

the public peace, health, and safety. The policies provide the means to assist in the prevention or 

mitigation of emergencies that may be caused or aggravated by inadequate planning or 

regulation. State agencies are directed to keep land uses and facility construction under 

continuing study and identify areas that are particularly susceptible to natural or manmade 

catastrophic occurrences. 

 

252.31  Short title. 

252.311  Legislative Intent. 
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252.32  Policy and purpose. 

252.33  Limitations. 

252.34   Definitions. 

252.35  Emergency management powers; Division of Emergency Management. 

252.355  Registry of persons with special needs; notice. 

252.356  Emergency and disaster planning provisions to assist persons with disabilities or 

limitations. 

252.3568  Emergency sheltering of persons with pets. 

252.357  Monitoring of nursing homes and assisted living facilities during disaster. 

252.358  Emergency-preparedness prescription medication refills. 

252.36  Emergency management powers of the Governor. 

252.365  Emergency coordination officers; disaster-preparedness plans. 

252.37  Financing. 

252.371  Emergency Management, Preparedness, and Assistance Trust Fund. 

252.372  Imposition of collection of surcharge. 

252.373  Allocation of funds; rules. 

252.38  Emergency management powers of political subdivisions. 

252.385  Public shelter space. 

252.39  Local services. 

252.40  Mutual Aid arrangements. 

252.41  Emergency management support forces. 

252.42  Government equipment, services, and facilities. 

252.43  Compensation. 

252.44  Emergency mitigation. 

252.45  Lease or loan of state property; transfer of state personnel. 

252.46  Orders and rules. 

252.47  Enforcement. 

252.50  Penalties. 

252.51  Liability. 

252.52  Liberality of construction. 

252.55  Civil Air Patrol, Florida Wing. 

252.60  Radiological emergency preparedness. 

252.61  List of persons for contact relating to release of toxic substances into atmosphere. 

252.81  Short title. 

252.82  Definitions. 

252.83  Powers and duties of the department. 

252.84  Funding. 

252.85  Fees. 

252.86  Penalties and remedies. 

252.87  Supplemental state reporting requirements. 

252.88  Public records. 

252.89  Tort Liability. 

252.90  Commission and committee duties. 

252.921  Short title. 

252.922  Purpose and authorities. 
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252.923  General implementation. 

252.924  Party state responsibilities. 

252.925  Limitation. 

252.926  License and permits. 

252.927  Liability. 

252.928  Compensation. 

252.929  Reimbursement. 

252.931  Evacuation. 

252.932  Implementation. 

252.933  Validity. 

252.934  Short title. 

252.935  Purpose. 

252.936  Definitions. 

252.937  Department powers and duties. 

252.938  Funding. 

252.939  Fees. 

252.940  Enforcement; procedure; remedies. 

252.941  Prohibitions, violations, penalties, intent. 

252.942  Inspections and audits. 

252.943 Public records. 

252.944  Tort liability. 

252.946  Public records. 

 

Chapter 253, F.S., State Lands 

 

The Board of Trustees of the Internal Improvement Trust Fund (Trustees) is vested and charged 

with the acquisition, administration, management, control, supervision, conservation, protection, 

and disposition of all lands owned by the state. Lands acquired for preservation, conservation 

and recreation serve the public interest by contributing to the public health, welfare and 

economy. In carrying out the requirements of this statute, the Trustees are directed to take 

necessary action to fully: 

 Conserve and protect state lands 

 Maintain natural conditions 

 Protect and enhance natural areas and ecosystems 

 Prevent damage and depredation 

 Preserve archaeological and historical resources.  

 

All submerged lands are considered single-use lands to be maintained in natural condition for the 

propagation of fish & wildlife and for public recreation. Where multiple-uses are permitted, 

ecosystem integrity, recreational benefits and wildlife values are conserved & protected. 

 

253.001  Board of Trustees of the Internal Improvement Trust Fund; duty to hold lands in 

trust. 

253.002  Department of Environmental Protection, water management districts, and 

Department of Agriculture and Consumer Services; duties with respect to state 
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lands. 

253.01  Internal Improvement Trust Fund established. 

253.02  Board of Trustees; powers and duties. 

253.025  Acquisition of state lands for purposes other than preservation, conservation and 

recreation. 

253.027 Emergency archaeological property acquisition. 

253.03  Board of trustees to administer state lands; lands enumerated. 

253.0325  Modernization of state lands records. 

253.033  Inter-American Center property; transfer to board; continued use for government 

purposes. 

253.034  State-owned lands; uses. 

253.0341  Surplus of state-owned lands to counties or local governments. 

253.0345  Special events; submerged land leases. 

253.0346 Lease of sovereignty submerged lands for marinas, boatyards, and marine retailers 

253.0347  Lease of sovereignty submerged lands for private residential docks and piers. 

253.035  Coastal anchorage areas. 

253.036  Forest management. 

253.037  Use of state-owned land for correctional facilities. 

253.04  Duty of board to protect, etc., state lands; state may join in any action brought. 

253.05  Prosecuting officers to assist in protecting state lands. 

253.111  Notice to board of county commissioners before sale. 

253.115  Public notice and hearings. 

253.12  Title to tidal lands vested in state. 

253.121  Conveyances of such lands heretofore made, ratified, confirmed, and validated. 

253.1221  Bulkhead lines; reestablishment. 

253.1241  Studies. 

253.1252  Citation of rule. 

253.126  Legislative intent. 

253.127  Enforcement. 

253.128  Enforcement; board or agency under special law. 

253.1281  Review by board. 

253.129  Confirmation of title in upland owners. 

253.135  Construction of ss. 253.12, 253.126, 253.127, 253.128, and 253.129. 

253.14  Rights of riparian owners; board of trustees to defend suit. 

253.141  Riparian rights defined; certain submerged bottoms subject to private ownership. 

253.21  Board of trustees may surrender certain lands to the United States and receive 

indemnity. 

253.29  Board of trustees to refund money paid where title to land fails. 

253.34  Transfer of notes owned by board. 

253.36  Title to reclaimed marshlands, wetlands, or lowlands in board of trustees. 

253.37  Survey to be made; sale of lands; preference to buyers. 

253.38  Riparian rights not affected. 

253.381  Unsurveyed marshlands; sale to upland owners. 

253.382  Oyster beds, minerals, and oils reserved to state. 

253.39  Surveys approved by chief cadastral surveyor validated. 
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253.40  To what lands applicable. 

253.41   Plats and field notes filed in office of Board of Trustees of Internal Improvement 

Trust Fund. 

253.42  Board of trustees may exchange lands. 

253.43  Convey by deed. 

253.431  Agents may act on behalf of board of trustees. 

253.44  Disposal of lands received. 

253.45  Sale or lease of phosphate, clay, minerals, etc., in or under state lands. 

253.451  Construction of term “land the title to which is vested in the state.” 

253.47  Board of trustees may lease, sell, etc., bottoms of bays, lagoons, straits, etc., 

owned by state, for petroleum purposes. 

253.51  Oil and gas leases on state lands by the board of trustees. 

253.512  Applicants for lease of gas, oil, or mineral rights; report as to lease holdings. 

253.52  Placing oil and gas leases on market by board. 

253.53  Sealed bids required. 

253.54  Competitive bidding. 

253.55  Limitation on term of lease. 

253.56  Responsibility of bidder. 

253.57  Royalties. 

253.571  Proof of financial responsibility required of lessee prior to commencement of 

drilling. 

253.60  Conflicting laws. 

253.61  Lands not subject to lease. 

(Paragraph (1)(d) is not included in the approved FCMP.) 

253.62  Board of trustees authorized to convey certain lands without reservation. 

253.66  Change in bulkhead lines, Pinellas County. 

253.665  Grant of easements, licenses, and leases. 

253.67  Definitions. 

253.68  Authority to lease or use submerged land and water column for aquaculture 

activities. 

253.69  Application to lease submerged land and water column. 

253.70  Public notice. 

253.71  The lease contract. 

253.72  Marking of leased areas; restrictions on public use. 

253.73  Rules; ss. 253.67-253.75. 

253.74  Penalties. 

253.75  Studies and recommendations by the department and the Fish and Wildlife 

Conservation Commission; designation of recommended traditional and other use 

zones; supervision of aquaculture operations. 

253.763  Judicial review relating to permits and licenses. 

253.77  State lands; state agency authorization for use prohibited without consent of 

agency in which title vested; concurrent processing requirements. 

253.781  Retention of state-owned lands along former Cross Florida Barge Canal route; 

creation of Cross Florida Greenways State Recreation and Conservation Area; 

authorizing transfer to the Federal Government for inclusion in Ocala National 
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Forest. 

253.782  Retention of state-owned lands in and around Lake Rousseau and the Cross 

Florida Barge Canal right-of-way from Lake Rousseau west to the Withlacoochee 

River. 

 

253.7821  Cross Florida Greenways State Recreation and Conservation Area assigned to the 

Office of the Executive Director. 

253.7822  Boundaries of the Cross Florida Greenways State Recreation and Conservation 

Area; coordination of management activities. 

253.7823  Disposition of surplus lands; compensation of counties located within the Cross 

Florida Canal Navigation District. 

253.7824  Sale of products; proceeds. 

253.7825  Recreational uses. 

253.7827  Transportation and utility crossings of greenways lands. 

253.7828  Impairment of use or conservation by agencies prohibited. 

253.783  Additional powers and duties of the department; disposition of surplus lands; 

payments to counties. 

253.784  Contracts. 

253.785 Liberal construction of act. 

253.80  Murphy Act lands; costs and attorney fees for quieting title. 

253.81  Murphy Act; tax certificates barred. 

253.82  Title of state or private owners to Murphy Act lands. 

253.83  Construction of recodification. 

253.86  Management and use of state-owned or other uplands; rulemaking authority. 

 

Chapter 258, F.S., State Parks and Preserves 

 

The statute addresses the state’s administration of state parks, aquatic preserves, and recreation 

areas, which are acquired to emblemize the state’s natural values and to ensure that these values 

are conserved for all time. Parks and preserves are managed for the non-depleting use, 

enjoyment, and benefit of Floridians and visitors and to contribute to the state’s tourist appeal.  

 

Aquatic Preserves are recognized as having exceptional biological, aesthetic, and scientific value 

and are set aside for the benefit of future generations. Disruptive physical activities and polluting 

discharges are highly restricted in aquatic preserves. State managed wild and scenic rivers 

possess exceptionally remarkable and unique ecological, fish & wildlife, and recreational values. 

These rivers are also designated for permanent preservation and enhancement for both the 

present and future. 

 

258.001  Park regions. 

258.004  Duties of division. 

258.007  Powers of division. 

258.008 Prohibited activities; penalties. 

258.014  Fees for use of state parks. 

258.015  Citizen support organizations; use of property; audit. 
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258.016  Senior/disabled citizen camping permit. 

258.017  Dedication of state park lands for public use. 

258.021  Power of eminent domain; procedure. 

258.027  Division to take over certain functions. 

258.034  State Park Trust Fund created. 

258.037  Policy of division. 

258.041  Cooperation of division with counties, etc. 

258.08  Guide meridian and base parallel park located. 

258.081  Stephen Foster State Folk Culture Center. 

258.083  John Pennekamp Coral Reef State Park; taking or damaging of coral prohibited. 

258.09  Rauscher Park designated. 

258.10  Division of Recreation and Parks to supervise and maintain Rauscher Park. 

258.11  Land ceded for Royal Palm State Park; proviso. 

258.12  Additional lands ceded for Royal Palm State Park. 

258.14  Royal Palm State Park and endowment lands exempt from taxation. 

258.15  St. Michael’s Cemetery designated a state park. 

258.156  Savannas State Reserve. 

258.157  Prohibited acts in Savannas State Reserve. 

258.35  Short title; ss.258.35-258.394 and 258.40-258.465. 

258.36  Legislative intent. 

258.37  Definitions. 

258.38  Types of aquatic preserves. 

258.39  Boundaries of preserves. 

258.391  Cockroach Bay Aquatic Preserve. 

258.392  Gasparilla Sound-Charlotte Harbor Aquatic Preserve. 

258.3925  Lemon Bay Aquatic Preserve. 

258.393  Terra Ceia Aquatic Preserve wastewater or effluent discharge activities. 

258.394  Guana River Marsh Aquatic Preserve. 

258.395  Big Bend Seagrasses Aquatic Preserve. 

258.396  Boca Ciega Bay Aquatic Preserve. 

258.397  Biscayne Bay Aquatic Preserve. 

258.399  Oklawaha River Aquatic Preserve. 

258.40  Scope of preserves. 

258.41  Establishment of aquatic preserves. 

258.42  Maintenance of preserves. 

258.43  Rules. 

258.44  Effect of preserves. 

258.45  Provisions not superseded. 

258.46  Enforcement; violations; penalty. 

258.501  Myakka River; wild and scenic segment. 
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Chapters 259, F.S., Land Acquisition for Conservation or Recreation 

 

The statute addresses public ownership of natural areas for purposes of: 

 Maintaining the state’s unique natural resources 

 Protecting air, land, and water quality 

 Promoting water resource development to meet the needs of natural systems and citizens 

of this state 

 Promoting restoration activities on public lands 

 Providing lands for natural resource based recreation.  

Lands are managed to protect or restore their natural resource values, and provide the greatest 

benefit, including public access, to the citizens of this state. 

259.01  Short title. 

259.02  Authority; full faith and credit bonds. 

259.03  Definitions. 

259.032  Conservation and Recreation Lands Trust Fund; purpose. 

258.0322  Reinstitution of payments in lieu of taxes: duration. 

259.035 Advisory council; powers and duties. 

259.036  Management review teams. 

259.037  Land Management Uniform Accounting Council 

259.04  Board; powers and duties. 

259.041  Acquisition of state-owned lands for preservation, conservation, and recreation 

purposes. 

259.045  Purchase of lands in areas of critical state concern; recommendations by 

department and land authorities. 

259.047  Acquisition of land on which an agricultural lease exists. 

259.05  Issuance of bonds. 

259.06  Construction. 

259.07  Public meetings. 

259.101  Florida Preservation 2000 Act. 

259.105  The Florida Forever Act. 

259.1051  Florida Forever Trust Fund. 

259.1052  Babcock Crescent B Ranch Florida Forever acquisition; conditions for purchase. 

259.10521  Citizen support organization; use of property. 

259.1053  Babcock Ranch Preserve; Babcock Ranch, Inc.; creation; membership; 

organization; meetings. 

 

Chapters 260, F.S., Florida Greenways and Trails Act 

 

A statewide system of greenways and trails is established in order to conserve, develop, and use 

the natural resources of Florida for healthful and recreational purposes. These greenways and 

trails provide open space benefiting environmentally sensitive lands & wildlife and provide 

people with access to healthful outdoor activities. The greenways and trails serve to implement 

the concepts of ecosystem management while providing recreational opportunities such as 

horseback riding, hiking, bicycling, canoeing, jogging, and historical & archaeological 

interpretation. 
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260.011  Popular name. 

260.012  Declaration of policy and legislative intent. 

260.0125  Limitation on liability of private landowners whose property is designated as part 

of the statewide system of greenways and trails. 

260.013  Definitions. 

260.014  Florida Greenways and Trails System. 

260.0141  Greenways and Trails Program. 

260.0142  Florida Greenways and Trails Council; composition; powers and duties. 

260.015  Acquisition of land. 

260.016  General powers of the department. 

260.0161  Coordination with Department of Transportation. 

260.017  Restrictions; rules. 

260.018  Agency recognition. 

260.019  Florida Circumnavigation Saltwater Paddling Trail. 

260.021  Recreational opportunities on mined lands. 

 

Chapter 267, F.S., Historical Resources 

 

The management and preservation of the state’s archaeological and historical resources are 

addressed by this statute. This statute recognizes the state’s rich and unique heritage of historic 

resources and directs the state to locate, acquire, protect, preserve, operate and interpret historic 

and archeological resources for the benefit of current and future generations of Floridians.  

 

Objects or artifacts with intrinsic historic or archeological value located on, or abandoned on, 

state-owned lands belong to the citizens of the state. The state historic preservation program 

operates in conjunction with the National Historic Preservation Act of 1966 to require state and 

federal agencies to consider the effect of their direct or indirect actions on historic and 

archeological resources. These resources cannot be destroyed or altered unless no prudent 

alternative exists. Unavoidable impacts must be mitigated. 

 
267.011  Short title.  

267.021  Definitions.  

267.031  Division of Historical Resources; powers and duties.  

267.061  Historic properties; state policy, responsibilities.  

267.0612  Florida Historical Commission; creation; membership; powers and duties.  

267.0617  Historic Preservation Trust Fund.  

267.062  Naming of state buildings and other facilities.  

267.0625  Abrogation of offensive and derogatory geographic place names.  

267.071  Historical museums.  

267.0731  Great Floridians Program.  

267.074  State Historical Marker Program.  

267.0743  State Historical Marker Council.  

267.075  The Grove Advisory Council; creation; membership; purposes.  

267.081  Publications.  

267.11   Designation of archaeological sites.  
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267.115  Objects of historical or archaeological value.  

267.12   Research permits; procedure.  

267.13   Prohibited practices; penalties.  

267.135  Location of archaeological sites.  

267.14   Legislative intent.  

267.145  Florida network of public archaeology centers.  

267.16   Florida Folklife Programs.  

267.161  Florida Folklife Council.  

267.17   Citizen support organizations; use of state administrative services and property;  

audit.  

267.171  St. Augustine; contract for preservation of historic properties.  

267.172  Tallahassee; Florida Keys; contracts for historic preservation.  

267.173  Historic preservation in West Florida; goals; contracts for historic preservation;  

powers and duties.  

267.1732  Direct-support organizations. 

 

Chapter 288, F.S., Commercial Development and Capital Improvements 

 

The framework to promote and develop general business, trade, and tourism components of the 

state economy are established in this statute. The statute includes requirements to: 

 Protect and promote the natural, coastal, historical, and cultural tourism assets of the state 

 Foster the development of nature-based tourism and recreation 

 Upgrade the image of Florida as a quality destination.  

 

Natural resource-based tourism and recreational activities are critical sectors of Florida’s 

economy. The needs of the environment must be balanced with the need for growth and 

economic development. 

 

288.972 Legislative Intent 

288.975  Military base reuse plans 

 

Chapter 334, F.S., Transportation Administration 

 

The statute addresses the state’s policy concerning transportation administration. It establishes: 

 The responsibilities of the state, the counties, and the municipalities in the planning and 

development of the transportation systems 

 The development of an integrated, balanced statewide transportation system.  

 

This is necessary for the protection of public safety and general welfare and for the preservation 

of all transportation facilities in the state. 

 

334.01  Florida Transportation Code; short title. 

334.03  Definitions. 

334.035  Purpose of transportation code. 

334.044  Department; powers and duties. 

334.045  Transportation performance and productivity standards; development; 
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measurement; application. 

334.046  Department mission, goals, and objectives. 

334.047  Prohibition. 

334.048  Legislative intent with respect to department management accountability and 

monitoring systems. 

334.049  Patents, copyrights, trademarks; notice to Department of State; confidentiality of 

trade secrets. 

334.05  Department headquarters; acquisition of office space. 

334.063  Statistical studies relating to traffic count and accidents. 

334.065  Center for Urban Transportation Research. 

334.071  Legislative designation of transportation facilities. 

334.131  Department employees’ benefit fund. 

334.14  Employees of department who are required to be engineers. 

334.17  Consulting services; provision by department to other governmental units. 

334.175  Certification of project design plans and surveys. 

334.185  Financial responsibility for construction, material, or design failures; review of 

contracts; financial assurances. 

334.187  Guarantee of obligations to the department. 

334.193  Unlawful for certain persons to be financially interested in purchases, sales, and 

certain contracts; penalties. 

334.195  Officers or employees of the department; conflicts of interest; exception; 

penalties. 

334.196  Authority of department to photograph or microphotograph records and to destroy 

original records; admissibility of photographs or microphotographs in evidence. 

334.24  Compilation, maintenance, and provision of information relating to roads and 

road building and repair. 

334.27  Governmental transportation entities; property acquired for transportation 

purposes; limitation on soil or groundwater contamination liability. 

334.30  Private-private transportation facilities. 

334.351  Youth work experience program; findings and intent; authority to contract; 

limitation. 

 

Chapter 339, F.S., Transportation Finance and Planning 

 

The statute addresses the finance and planning needs of the state’s transportation system. 

 

339.035  Expenditures. 

339.04  Disposition of proceeds of sale or lease of realty by the department. 

339.05  Assent to federal aid given. 

339.06  Authority of department to amortize advancements from United States. 

339.07  National aid expended under supervision of the department. 

339.08  Use of moneys in State Transportation Trust Fund. 

339.0805  Funds to be expended with certified disadvantaged business enterprises; 

construction management development program; bond guarantee program. 

339.081  Department trust funds. 
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339.09  Use of transportation tax revenues; restrictions. 

339.12  Aid and contributions by governmental entities for department projects; federal 

aid. 

339.125  Covenants to complete on revenue-producing projects. 

339.135  Work program; legislative budget request; definitions; preparation, adoption, 

execution, and amendment. 

339.1371  Mobility 2000; funding. 

339.155  Transportation planning. 

339.175  Metropolitan planning organization. 

339.176  Voting membership for M.P.O. with boundaries including certain counties. 

339.177  Transportation management programs. 

339.24  Beautification of state transportation facilities. 

339.2405  Florida Highway Beautification Council. 

339.241  Florida Junkyard Control Law. 

339.28  Willful and malicious damage to boundary marks, guideposts, lampposts, etc. on 

transportation facility. 

339.281  Damage to transportation facility by vessel; marine accident report; investigative 

authorities; penalties.339.2821 Economic development transportation 

projects 

339.2815  Purchase orders. 

339.2816  Small County Road Assistance Program; definitions; program funding; funding 

eligibility; project contract administration. 

339.2818  Small County Outreach Program. 

339.2819  Transportation Regional Incentive Program. 

339.401  Short title. 

339.402  Definitions. 

339.403  Legislative findings and purpose. 

339.404  Authorization of corporations. 

339.405  Type and structure of corporations. 

339.406  Contract between the department and the corporation. 

339.407  Articles of incorporation. 

339.408  Board of directors; advisory directors. 

339.409  Bylaws. 

339.410  Notice of meetings; open records. 

339.411  Amendment of articles. 

339.412  Powers of corporation. 

339.414  Use of state property. 

339.415  Exemption from taxation. 

339.416  Authority to alter or dissolve corporation. 

339.417  Dissolution upon completion of purposes. 

339.418  Transfer of funds and property upon dissolution. 

339.419  Department rules. 

339.420  Construction. 

339.421  Issuance of debt. 

339.55  State-funded infrastructure bank. 
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339.61  Florida Strategic Intermodal System; legislative findings, declaration, and intent. 

339.62  System components. 

339.63  System facilities designated; additions and deletions. 

339.64  Strategic Intermodal System Plan. 

339.65  Strategic Intermodal System highway corridors. 

 

Chapter 373, F.S., Water Resources 

 

The waters in the state of Florida are managed and protected to conserve and preserve water 

resources, water quality, and environmental quality. This statute addresses: 

 Sustainable water management 

 The conservation of surface and ground waters for full beneficial use 

 The preservation of natural resources, fish, and wildlife; protecting public land 

 Promoting the health and general welfare of Floridians.  

The state manages and conserves water and related natural resources by determining whether 

activities will unreasonably consume water; degrade water quality; or adversely affect 

environmental values (such as protected species habitat, recreational pursuits, and marine 

productivity). 

 

Specifically, under Part IV of Chapter 373, the Department of Environmental Protection, water 

management districts, and delegated local governments review and take agency action on 

wetland resource, environmental resource, and stormwater permit applications. These permits 

address the construction, alteration, operation, maintenance, abandonment, and removal of any 

stormwater management system, dam, impoundment, reservoir, or appurtenant works (including 

dredging, filling, and other construction activities in, on, and over wetlands and other surface 

waters). 

 

373.012  Topographic mapping. 

373.013  Short title. 

373.016  Declaration of policy. 

373.019  Definitions. 

373.023  Scope and application. 

373.026  General powers and duties of the department. 

373.033  Saltwater barrier line. 

373.036  State water use plan Florida water plan; district water management plans. 

373.0361  Regional water supply planning. 

373.0363  Southern Water Use Caution Area Recovery Strategy. 

373.0397  Floridian and Biscayne aquifers; designation of prime groundwater recharge 

areas. 

373.042  Minimum flows and levels. 

373.0421  Establishment and implementation of minimum flows and levels. 

373.043  Adoption and enforcement of rules by the department. 

373.046  Interagency agreements. 

373.047  Cooperation between districts. 

373.056  State agencies, counties, drainage districts, municipalities, or governmental 
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agencies or public corporations authorized to convey or receive land from water 

management districts. 

373.069  Creation of water management districts. 

373.0691  Transfer of areas. 

373.0693  Basins; basin boards. 

373.0695  Duties of basin boards; authorized expenditures. 

373.0697  Basin taxes. 

373.0698  Creation and operation of basin boards; other laws superseded. 

373.073  Governing board. 

373.076  Vacancies in the governing board; removal from office. 

373.079  Members of governing board; oath of office; staff. 

373.083  General powers and duties of the governing board. 

373.084  District works, operation by other governmental agencies. 

373.085  Use of works or land by other districts or private persons. 

373.086  Providing for district works. 

373.087  District works using aquifer for storage and supply. 

373.088  Application fees for certain real estate transactions. 

373.089  Sale or exchange of lands, or interests or rights in lands. 

373.093  Lease of lands or interest in land and personal property. 

373.096  Releases. 

373.099  Execution of instruments. 

373.103  Powers which may be vested in the governing board at the department’s 

discretion. 

373.106  Permit required for construction involving underground formation. 

373.107  Citation of rule. 

373.109  Permit application fees. 

373.113  Adoption of rules by the governing board. 

373.1131  Consolidated action on permits. 

373.114  Land and Water Adjudicatory Commission; review of district rules and orders; 

department review of district rules. 

373.116  Procedure for water use and impoundment construction permit applications. 

373.117  Certification by professional engineer. 

373.1175  Signing and sealing by professional geologists. 

373.118  General permits; delegation. 

373.119  Administrative enforcement procedures; orders. 

373.123  Penalty. 

373.129  Maintenance of actions. 

373.136  Enforcement of regulations and orders. 

373.139  Acquisition of real property. 

373.1391  Management of real property. 

373.1395  Limitation on liability of water management district with respect to areas made 

available to the public for recreational purposes without charge. 

373.1401  Management of lands of water management districts. 

373.145  Information program regarding hydrologic conditioning and consumption of 

major surface and groundwater sources. 
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373.146  Publication notices, process, and papers. 

373.149  Existing districts preserved. 

373.1501  South Florida Water Management District as local sponsor. 

373.1502  Regulation of comprehensive plan project components. 

373.1725  Notice of intent by publication. 

373.175  Declaration of water shortage; emergency orders. 

373.185  Local xeriscape ordinances. 

373.187  Water management district implementation of Florida-friendly landscaping. 

373.199  Florida Forever Water Management District Work Plan. 

373.200  Seminole Tribe Water Rights Compact. 

373.203  Definitions. 

373.206  Artesian wells; flow regulated. 

373.207  Abandoned artesian wells. 

373.209  Artesian wells; penalties for violation. 

373.213  Certain artesian wells exempt. 

373.216  Implementation of program for regulating the consumptive use of water. 

373.217  Superseded laws and regulations. 

373.219  Permits required. 

373.223  Conditions for a permit. 

373.2234  Preferred water supply sources. 

373.2235  Effect of prior land acquisition on consumptive use permitting. 

373.224  Existing permits. 

373.226  Existing uses. 

373.227  Water conservation; legislative findings; legislative intent; objectives; 

comprehensive statewide water conservation program requirements. 

373.228  Landscape irrigation design. 

373.229  Application for permit. 

373.2295  Interdistrict transfers of groundwater. 

373.22951  Validation of prior agreements between water management districts. 

373.232  Citation of rule. 

373.233  Competing applications. 

373.236  Duration of permits; compliance reports. 

373.239  Modification and renewal of permit terms. 

373.243  Revocation of permits. 

373.244  Temporary permits. 

373.245  Violations of permit conditions. 

373.249  Existing regulatory districts preserved. 

373.250  Reuse of reclaimed water. 

373.302  Legislative findings. 

373.303  Definitions. 

373.306  Scope. 

373.308  Implementation of programs for regulating water wells. 

373.309  Authority to adopt rules and procedures. 

373.313  Prior permission and notification. 

373.314  Citation of rule. 

323



373.316  Existing installations. 

373.319 Inspections. 

373.323  Licensure of water well contractors; application, qualifications, and examinations; 

equipment identification. 

373.324  License renewal. 

373.325  Inactive status. 

373.326  Exemptions. 

373.329  Fees for licensure. 

373.333  Disciplinary guidelines; adoption and enforcement; license suspension or 

revocation. 

373.335  Clearinghouse. 

373.336  Unlawful acts; penalties. 

373.337  Rules. 

373.342  Permits. 

373.403  Definitions. 

373.406  Exemptions. 

373.407  Memorandum of agreement for an agricultural-related exemption. 

373.409  Headgates, valves, and measuring devices. 

373.413  Permits for construction or alteration. 

373.4131  Statewide environmental resource permitting rules. 

373.4132  Dry storage facility permitting. 

373.4133  Port conceptual permits. 

373.4135  Mitigation banks and offsite regional mitigation. 

373.4136  Establishment and operation of mitigation banks. 

373.4137  Mitigation requirements for specified transportation projects. 

373.4138  High Speed Rail Project; determination of mitigation requirements and costs. 

373.4139  Local government transportation infrastructure mitigation requirements. 

373.414  Additional criteria for activities in surface waters and wetlands. 

373.4141  Permits; processing. 

373.4142  Water quality within stormwater treatment systems. 

373.4145  Part IV permitting program within the geographical jurisdiction of the Northwest 

Florida Water Management District. 

373.4149  Miami-Dade County Lake Belt Plan. 

373.41492  Miami-Dade County Lake Belt Mitigation Plan; mitigation for mining activities 

within the Miami-Dade County Lake Belt. 

373.41495  Lake Belt Mitigation Trust Fund; bonds. 

373.415  Protection zones; duties of the St. Johns River Water Management District. 

373.416  Permits for maintenance or operation. 

373.417  Citation of rule. 

373.418  Rulemaking; preservation of existing authority. 

373.4185  List of flocculants permitted. 

373.419  Completion report. 

373.421  Delineation methods; formal determinations. 

373.4211  Ratification of chapter 17-340, Florida Administrative Code, on the delineation of 

the landward extent of wetlands and surface waters. 
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373.422  Applications for activities on state sovereignty lands or other state lands. 

373.423  Inspection. 

373.426  Abandonment. 

373.427  Concurrent permit review. 

373.4271  Conduct of challenge to consolidated environmental resource permit or associated 

variance or sovereign submerged lands authorization issued in connection with 

deepwater ports. 

373.4275  Review of consolidated orders. 

373.428  Federal consistency. 

373.429  Revocation and modification of permits. 

373.430  Prohibitions, violation, penalty, intent. 

373.433  Abatement. 

373.436  Remedial measures. 

373.439  Emergency measures. 

373.441  Role of counties, municipalities, and local pollution control programs in permit 

processing. 

373.4415  Role of Miami-Dade County in processing permits for limerock mining in Miami- 

Dade County Lake Belt. 

373.443  Immunity from liability. 

373.451  Short title; legislative findings and intent. 

373.453  Surface water improvement and management plans and programs. 

373.459  Funds for surface water improvement and management. 

373.4591  Improvements on private agricultural lands. 

373.4592  Everglades improvement and management. 

373.45922  South Florida Water Management District; permit for completion of Everglades 

Construction Project; report. 

373.45924  South Florida Water Management District; Everglades truth in borrowing. 

373.45926  Everglades Trust Fund; allocation of revenues and expenditure of funds for 

conservation and protection of natural resources and abatement of water pollution. 

373.4593  Florida Bay Restoration. 

373.45931  Alligator Alley tolls; Everglades and Florida Bay restoration. 

373.4595  Northern Everglades and Estuaries Protection Program. 

373.4596  State compliance with stormwater management programs. 

373.4597  The Geneva Freshwater Lens Protection Act. 

373.461  Lake Apopka improvement and management. 

373.467  The Harris Chain of Lakes Restoration Council. 

373.468  The Harris Chain of Lakes restoration program. 

373.470  Everglades restoration. 

373.501  Appropriation of funds to water management districts. 

373.503  Manner of taxation. 

373.506  Costs of district. 

373.5071  Audit report; furnishing to governing board and clerks of circuit courts. 

373.539  Imposition of taxes. 

373.543 Land held by Board of Trustees of the Internal Improvement Trust Fund; areas 

not taxed. 
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373.546  Unit areas. 

373.553  Treasurer of the board; payment of funds; depositories. 

373.559  May borrow money temporarily. 

373.563  Bonds. 

373.566  Refunding bonds. 

373.569  Bond election. 

373.573  Bonds to be validated 

373.576  Sale of Bonds. 

373.579  Proceeds from taxes for bond purposes. 

373.583  Registration of bonds. 

373.584  Revenue bonds. 

373.586  Unpaid warrants to draw interest. 

373.5905  Reinstitution of payments in lieu of taxes; duration. 

373.591  Management review teams. 

373.603  Power to enforce. 

373.604  Awards to employees for meritorious service. 

373.605  Group insurance for water management districts. 

373.6055  Criminal history checks for certain water management district employees and 

others. 

373.607  Minority business enterprise procurement goals; implementation of 

recommendations. 

373.608  Patents, copyrights, and trademarks. 

373.609  Enforcement; city and county officers to assist. 

373.610  Defaulting contractors. 

373.611  Modification or limitation of remedy. 

373.613  Penalties. 

373.614  Unlawful damage to district property or works; penalty. 

373.616  Liberal construction. 

373.6161  Chapter to be liberally construed. 

373.617  Judicial review relating to permits and licenses. 

373.618  Public service warnings, alerts, and announcements. 

373.619  Recognition of water and sewer-saving devices. 

373.62  Water conservation; automatic sprinkler systems. 

373.621  Water conservation. 

373.63  Preference to State University System in award of projects or studies. 

373.69  Apalachicola-Chattahoochee-Flint River Basin Compact. 

373.703  Water production; general powers and duties. 

373.705  Water resource development; water supply development. 

373.707  Alternative water supply development. 

373.709  Regional water supply planning. 

373.711  Technical assistance to local governments. 

373.713  Regional water supply authorizes. 

373.715  Assistance to West Coast Regional Water Supply Authority. 
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Chapter 375, F.S., Outdoor Recreation and Conservation Lands 

 

The statute addresses the development of a comprehensive outdoor recreation plan. The purpose 

of the plan is to: 

 Document recreational supply and demand 

 Describe current recreational opportunities 

 Estimate the need for additional recreational opportunities 

 Propose the means to meet the identified needs. 

 

375.011  Short title. 

375.021  Comprehensive multipurpose outdoor recreation plan. 

375.031  Acquisition of land; procedures. 

375.032  Recreation; required purpose for purchase. 

375.044  Land Acquisition Trust Fund budget request. 

375.045  Florida Preservation 2000 Trust Fund. 

375.051  Issuance of revenue bonds subject to constitutional authorization. 

375.061  Construction. 

375.065  Public beaches; financial and other assistance by Department of Environmental 

Protection to local governments. 

375.075  Outdoor recreation; financial assistance to local governments. 

375.251  Limitation on liability of persons making available to public certain areas for 

recreational purposes without charge. 

375.311  Legislative intent. 

375.312  Definitions. 

375.313  Commission powers and duties. 

375.314 Damage to public lands. 

 

Chapter 376, F.S., Pollutant Discharge Prevention and Removal 

 

Regulating the transfer, storage, and transportation of pollutants, and the cleanup of pollutant 

discharges is essential for maintaining coastal resources (specifically the coastal waters, 

estuaries, tidal flats, beaches, and public lands adjoining the seacoast) in as close to a pristine 

condition as possible. The preservation of the seacoast as a source of public and private 

recreation, along with the preservation of water and certain lands are matters of the highest 

urgency and priority.  

 

This statute provides a framework for the protection of the state’s coastline from spills, 

discharges, and releases of pollutants. The discharge of pollutants into or upon any coastal 

waters, estuaries, tidal flats, beaches, and lands adjoining the seacoast of the state is prohibited.  

 

The statute: 

 Provides for hazards & threats of danger and damages resulting from any pollutant 

discharge to be evaluated 

 Requires the prompt containment and removal of pollution; provides penalties for 

violations 
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 Ensures the prompt payment of reasonable damages from a discharge.  

 

Portions of Chapter 376, F.S., serve as a complement to the national contingency plan portions of 

the federal Water Pollution Control Act. 

 

376.011  Pollutant Discharge Prevention and Control Act; short title. 

376.021  Legislative intent with respect to pollution of coastal waters and lands. 

376.031  Definitions. 

376.041  Pollution of waters and lands of the state prohibited. 

376.051  Powers and duties of the Department of Environmental Protection. 

376.065  Operation of terminal facility without discharge prevention and response 

certificate prohibited; penalty. 

376.07  Regulatory powers of department; penalties for inadequate booming by terminal 

facilities. 

376.0705  Development of training programs and educational materials. 

376.071  Discharge contingency plan for vessels. 

376.09  Removal of prohibited discharges. 

376.10  Personnel and equipment. 

376.11  Florida Coastal Protection Trust Fund. 

376.12  Liabilities and defenses of responsible parties; liabilities of third parties; financial 

security requirements for vessels; liability of cargo owners; notification 

requirements. 

376.121  Liability for damage to natural resources. 

376.123  Claims against the Florida Coastal Protection Trust Fund. 

376.13  Emergency proclamation; Governor's powers. 

376.14  Vessels; financial responsibility; claims against providers of financial 

responsibility; service of process against responsible parties. 

376.15  Derelict vessels; removal from public waters. 

376.16  Enforcement and penalties. 

376.165  "Hold-harmless" agreements prohibited. 

376.17  Reports to the Legislature. 

376.19  County and municipal ordinances; powers limited. 

376.20  Limitation on application. 

376.205  Individual cause of action for damages under ss. 376.011-376.21. 

376.207  Traps impregnated with pollutants prohibited. 

376.21  Construction of ss. 376.011-376.21. 

376.30  Legislative intent with respect to pollution of surface and ground waters. 

376.301  Definitions of terms used in ss. 376.30-376.319, 376.70, and 376.75. 

376.302  Prohibited acts; penalties. 

376.303 Powers and duties of the Department of Environmental Protection. 

376.304  Review and analysis of disposal materials or byproducts; disposal at designated 

local government solid waste disposal facilities. 

376.305  Removal of prohibited discharges. 

376.306  Cattle-dipping vats; legislative findings; liability. 

376.307  Water Quality Assurance Trust Fund. 
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376.30701  Application of risk-based corrective action principles to contaminated sites; 

applicability; legislative intent; rulemaking authority; contamination cleanup 

criteria; limitations; reopeners. 

376.30702  Contamination notification. 

376.3071  Inland Protection Trust Fund; creation; purposes; funding. 

376.30711  Preapproved site rehabilitation, effective March 29, 1995. 

376.30713  Preapproved advanced cleanup. 

376.30714  Site rehabilitation agreements. 

376.30715  Innocent victim petroleum storage system restoration. 

376.30716  Cleanup of certain sites. 

376.3072  Florida Petroleum Liability and Restoration Insurance Program. 

376.3073  Local programs and state agency programs for control of contamination. 

376.3075  Inland Protection Financing Corporation. 

376.3077  Unlawful to deposit motor fuel in tank required to be registered, without proof of 

registration display. 

376.3078  Dry cleaning facility restoration; funds; uses; liability; recovery of expenditures. 

376.30781  Partial tax credits for rehabilitation of dry cleaning-solvent-contaminated sites and 

brownfield sites in designated brownfield areas; application process; rulemaking 

authority; revocation authority. 

376.3079  Third-party liability insurance. 

376.308  Liabilities and defenses of facilities. 

376.309  Facilities, financial responsibility. 

376.311  Penalties for a discharge. 

376.313  Nonexclusiveness of remedies and individual cause of action for damages under 

ss. 376.30-376.319. 

376.315  Construction of ss. 376.30-376.319. 

376.320  Applicability. 

376.321  Definitions. 

376.322  Powers and duties of the department. 

376.323  Registration. 

376.324  Containment and integrity plan. 

376.325  Alternative to containment and integrity plan requirements. 

376.326  Application of s. 376.317. 

376.40  Petroleum exploration and production; purposes; funding. 

376.60  Asbestos removal program inspection and notification fee. 

376.70  Tax on gross receipts of drycleaning facilities. 

376.71  Registration fee and gross receipts tax; exemptions. 

376.75  Tax on production or importation of perchloroethylene. 

376.77  Short title. 

376.78  Legislative intent. 

376.79  Definitions relating to Brownfields Redevelopment Act. 

376.80  Brownfield program administration process. 

376.81  Brownfield site and brownfield areas contamination cleanup criteria. 

376.82  Eligibility criteria and liability protection. 

376.83  Violation; penalties. 
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376.84  Brownfield redevelopment economic incentives. 

376.85  Annual report. 

376.86  Brownfield Areas Loan Guarantee Program. 

376.87  Brownfield Property Ownership Clearance Assistance. 

376.875  Brownfield Property Ownership Clearance Assistance Revolving Loan Trust 

Fund. 

 

Chapter 377, F.S., Energy Resources 

 

The statute addresses the regulation, planning, and development of the energy resources of the 

state. The statute provides policy to conserve and control the oil and gas resources in the state, 

including products made therefrom and to safeguard the health, property and welfare of 

Floridians. The Department of Environmental Protection (DEP) is authorized to regulate all 

phases of exploration, drilling, and production of oil, gas, natural gas, and other petroleum 

products in the state.  

The statute describes the permitting requirements and criteria necessary to drill and develop for 

oil, gas, and natural gas. DEP rules ensure that all precautions are taken to prevent the spillage of 

oil or any other pollutant in all phases of extraction and transportation. The state explicitly 

prohibits pollution resulting from drilling and production activities. No person drilling for or 

producing oil, gas, natural gas, or other petroleum products may: 

 Pollute land or water 

 Damage aquatic or marine life, wildlife, birds, or public or private property 

 Allow any extraneous matter to enter or damage any mineral or freshwater-bearing 

formation.  

 

Penalties for violations of any provisions of this chapter are detailed. 

 

377.01  Governor to enter into interstate compact to conserve oil and gas. 

377.03  Extension of compact. 

377.04  Official report of state. 

377.07  Division of Resource Management; powers, duties, and authority. 

377.075  Division of Technical Services; geological functions. 

377.10  Certain persons not to be employed by division. 

377.18  Common sources of oil and gas. 

377.19  Definitions. 

377.20  Waste prohibited. 

377.21  Jurisdiction of division. 

377.23  Monthly reports to division. 

377.24  Notice of intention to drill well; permits; abandoned wells and dry holes. 

(Paragraph .24(9) is not included in the federally approved FCMP.) 

377.2407  Natural gas storage facility permit application to inject gas into and recover gas 

from a natural gas storage reserve 

377.2408  Application to conduct geophysical operations. 

377.2409  Geophysical activities; confidential information; penalties. 

377.241  Criteria for issuance of permits. 

330



377.2411  Lawful right to drill, develop, or explore. 

377.242  Permits for drilling or exploring and extracting through well holes or by other 

means. 

(Sub-paragraph .242(1)(a)5 is not included in the federally approved FCMP.) 

377.2421  Division to review federal applications. 

377.2424  Conditions for granting permits for geophysical operations. 

377.2425  Manner of providing security for geophysical exploration, drilling, and 

production. 

377.2426  Abandonment of geophysical holes. 

377.243  Conditions for granting permits for extraction through well holes. 

377.2431 Conditions for granting permits for natural gas storage facilities 

377.2432 Natural gas storage facilities; protection of water supplies 

377.2433 Protection of natural gas storage facilities; remedies 

377.244  Conditions for granting permits for surface exploratory and extraction operations. 

377.245  Provision for distribution of earnings to lessees or owners of the fractional 

undivided mineral rights not owned by applicant for permit under ss. 377.243 and 

377.244. 

377.247  Designation and distribution of earnings owed to owners of mineral rights who 

are unknown or unlocated. 

377.25  Production pools; drilling units. 

377.26  Location of wells. 

377.27  Drilling units. 

377.28  Cycling, pooling, and unitization of oil and gas. 

377.29  Agreements in interest of conservation. 

377.30  Limitation on amount of oil or gas taken. 

377.31  Evidence of rules and orders. 

377.32  Issuance of subpoenas; service, etc. 

377.33  Injunctions against division. 

377.34  Actions and injunctions by division. 

377.35  Suits, proceedings, appeals, etc. 

377.36  False entries and statements; incomplete entries; penalties. 

377.37  Penalties. 

377.371 Pollution prohibited; reporting, liability. 

377.38  Illegal oil, gas, and other products; sale, purchase, acquisition, transportation, 

refining, processing, or handling prohibited. 

377.39  Seizure and sale of illegal oil, gas, or product. 

377.40  Negligently permitting gas and oil to go wild or out of control. 

377.41  Disposition of fines. 

377.42  Big Cypress Swamp Advisory Committee. 

377.601  Legislative intent. 

377.602  Definitions. 

377.603  Energy data collection; powers and duties of the Department of Environmental 

Protection. 

377.604  Required reports. 

377.605  Use of existing information. 
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377.606  Records of the department; limits of confidentiality. 

377.607  Violations; penalties. 

377.608  Prosecution of cases by state attorney. 

377.701  Petroleum allocation. 

377.703  Additional functions of the Department of Environmental Protection; energy 

emergency contingency plan; federal and state conservation programs. 

377.704  Appropriation of funds from settlement of petroleum overcharge litigation. 

377.705  Solar Energy Center; development of solar energy standards. 

377.709  Funding by electric utilities of local governmental solid waste facilities that 
  generate electricity.  

377.71  Definitions; Southern Interstate Nuclear Compact.  

377.711 Florida party to Southern Interstate Nuclear Compact.  

377.712 Florida participation 

 

Chapter 379, F.S., Fish and Wildlife Conservation 

 

The framework for the management and protection of the state of Florida’s wide diversity of fish 

and wildlife resources are established in this statute. It is the policy of the state to conserve and 

wisely manage these resources. Particular attention is given to those species defined as being 

endangered or threatened. This includes the acquisition or management of lands important to the 

conservation of fish and wildlife.  

 

This statute contains specific provisions for the conservation and management of marine 

fisheries resources. These conservation and management measures permit reasonable means and 

quantities of annual harvest (consistent with maximum practicable sustainable stock abundance) 

as well as ensure the proper quality control of marine resources that enter commerce. 

 

Additionally, this statute supports and promotes hunting, fishing and the taking of game 

opportunities in the State. Hunting, fishing, and the taking of game are considered an important 

part in the state's economy and in the conservation, preservation, and management of the state's 

natural areas and resources. 

 

379.101  Definitions. 

379.102  Fish and Wildlife Conservation Commission. 

379.1025  Powers, duties, and authority of commission; rules, regulations, and orders. 

379.10255  Headquarters of commission. 

379.103  Duties of executive director. 

379.104  Right to hunt and fish. 

379.105  Harassment of hunters, trappers, or fishers. 

379.106  Administration of commission grant programs. 

379.201  Administrative Trust Fund. 

379.202  Conservation and Recreation Lands Program Trust Fund of the Fish and Wildlife 

Conservation Commission. 

379.203  Dedicated License Trust Fund. 

379.204  Federal Grants Trust Fund. 
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379.205  Florida Panther Research and Management Trust Fund. 

379.206  Grants and Donations Trust Fund. 

379.208  Marine Resources Conservation Trust Fund; purposes. 

379.209  Nongame Wildlife Trust Fund. 

379.211  State Game Trust Fund. 

379.2201  Deposit of license fees; allocation of federal funds. 

379.2203  Disposition of fines, penalties, and forfeitures. 

379.2213  Management area permit revenues. 

379.2222  Acquisition of state game lands. 

379.2223  Control and management of state game lands. 

379.2224  Preserves, refuges, etc., not tax-exempt. 

379.2225  Everglades recreational sites; definitions. 

379.223  Citizen support organizations; use of state property; audit. 

379.224  Memorandum of agreement relating to Fish and Wildlife Research Institute. 

379.2252  Compacts and agreements; generally. 

379.2253  Atlantic States Marine Fisheries Compact; implementing legislation. 

379.2254  Gulf States Marine Fisheries Compact; implementing legislation. 

379.2257  Cooperative agreements with U. S. Forest Service; penalty. 

379.2258  Assent to provisions of Act of Congress of September 2, 1937. 

379.2259  Assent to federal acts. 

379.226  Florida Territorial Waters Act; alien-owned commercial fishing vessels; 

prohibited acts; enforcement. 

379.2271  Harmful-Algal-Bloom Task Force. 

379.2272  Harmful-algal-bloom program; implementation; goals; funding. 

379.2281  Jim Woodruff Dam; reciprocity agreements. 

379.2282  St. Marys River; reciprocity agreements. 

379.2291  Endangered and Threatened Species Act. 

379.2292  Endangered and Threatened Species Reward Program. 

379.23  Federal conservation of fish and wildlife; limited jurisdiction. 

379.231  Regulation of foreign animals. 

379.232  Water bottoms. 

379.233  Release of balloons. 

379.2341  Publications by the commission. 

379.2342  Private publication agreements; advertising; costs of production. 

379.2351  Land-based commercial and recreational fishing activities; legislative findings 

and purpose; definitions; legal protection; local ordinances; prohibited activity. 

379.2352  State employment; priority consideration for qualified displaced employees of the 

saltwater fishing industry. 

379.236  Retention, destruction, and reproduction of commission records. 

379.237  Courts of equity may enjoin. 

379.2401  Marine fisheries; policy and standards. 

379.2402  Marine information system. 

379.2411  Saltwater fish; regulations. 

379.2412  State preemption of power to regulate. 

379.2413  Catching food fish for the purposes of making oil. 
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379.2421  Fishers and equipment; regulation. 

379.2422  Illegal use of nets. 

379.2423  Carriage of proscribed nets across Florida waters. 

379.2424  Retrieval of spiny lobster, stone crab, blue crab, and black sea bass traps during 

closed season; commission authority. 

379.2425  Spearfishing; definition; limitations; penalty. 

379.2431  Marine animals; regulation. 

379.2432  Manatee protection; intent; conduct of studies; initiatives and plans. 

379.244  Crustacea, marine animals, fish; regulations; general provisions. 

379.245  Spiny lobster reports by dealers during closed season required. 

379.246  Tortugas shrimp beds; gifted and loan property. 

379.247  Regulation of shrimp fishing; Clay, Duval, Nassau, Putnam, Flagler, and St. Johns 

Counties. 

379.248  Sponges; regulation. 

379.249  Artificial reef program; grants and financial and technical assistance to local 

governments. 

379.2495  Florida Ships-2-Reefs Program; matching grant requirements. 

379.25  Sale of unlawfully landed product; jurisdiction. 

379.2511  Lease of state-owned water bottoms for growing oysters and clams. 

379.2512  Oyster bottom land grants made pursuant to ch. 3293. 

379.2521  Rulemaking authority with respect to marine life. 

379.2522  Oysters produced in and outside state; labeling; tracing; rules. 

379.2523  Aquaculture definitions; marine aquaculture products, producers, and facilities. 

379.2524  Commercial production of sturgeon. 

379.2525  Noncultured shellfish harvesting. 

379.26  Illegal importation or possession of nonindigenous marine plants and animals; 

rules and regulations. 

379.28  Imported fish. 

379.29  Contaminating fresh waters. 

379.295  Use of explosives and other substances prohibited. 

379.3001  No net loss of hunting lands. 

379.3002  J. W. Corbett and Cecil M. Webb Wildlife Management Areas. 

379.3003  Required clothing for persons hunting deer. 

379.3004  Voluntary Authorized Hunter Identification Program. 

379.3011  Alligator trapping program; definitions. 

379.3012  Alligator management and trapping program implementation; commission 

authority. 

379.3013  Alligator study requirements. 

379.3014  Unlawful sale, possession, or transporting of alligators or alligator skins. 

379.3015  Prima facie evidence of intent to violate laws protecting alligators. 

379.3016  Unlawful to sell alligator products; penalty. 

379.3017  Word “alligator” or “gator” not to be used in certain sales. 

379.302  Private game preserves and farms; regulations; penalties. 

379.303  Classification of wildlife; seizure of captive wildlife. 

379.304  Exhibition or sale of wildlife. 
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379.305  Rules and regulations; penalties. 

379.33  Enforcement of commission rules; penalties for violation of rule. 

379.3311  Police powers of commission and its agents. 

379.3312  Powers of arrest by agents of Department of Environmental Protection or Fish and 

Wildlife Conservation Commission. 

379.3313  Powers of commission law enforcement officers. 

379.332  Prosecutions; state attorney to represent state. 

379.333  Arrest by officers of the Fish and Wildlife Conservation Commission; 

recognizance; cash bond; citation. 

379.334  Search and seizure authorized and limited. 

379.335  Issuance of warrant for search of private dwelling. 

379.336  Venue for proceedings against citizens and residents charged with violations 

outside state boundaries. 

379.337  Confiscation, seizure, and forfeiture of property and products. 

379.338  Confiscation and disposition of illegally taken game. 

379.3381 Photographic evidence of illegally taken wildlife, freshwater fish, and saltwater. 

379.339  Seizure of illegal hunting devices; disposition; notice; forfeiture. 

379.3395  Seizure of illegal transportation devices; disposition; appraisal; forfeiture. 

379.341  Disposition of illegal fishing devices; exercise of police power. 

379.342  Applicability of ss. 379.339, 379.3395, 379.404, and 379.406. 

379.343  Rewards. 

379.35  Review of fees for licenses and permits; review of exemptions. 

379.3501  Expiration of licenses and permits. 

379.3502  License and permit not transferable. 

379.3503  False statement in application for license or permit. 

379.3504  Entering false information on licenses or permits. 

379.3511  Appointment of subagents for the sale of hunting, fishing, and trapping licenses 

and permits. 

379.3512  Competitive bidding for certain sale of licenses and permits and the issuance of 

authorization numbers. 

379.352  Recreational licenses, permits, and authorization numbers to take wild animal life, 

freshwater aquatic life, and marine life; issuance; costs; reporting. 

379.353  Recreational licenses and permits; exemptions from fees and requirements. 

379.354  Recreational licenses, permits, and authorization numbers; fees established. 

379.355  Special recreational spiny lobster license. 

379.356  Fish pond license. 

379.357  Fish and Wildlife Conservation Commission license program for tarpon; fees; 

penalties. 

379.3581  Hunter safety course; requirements; penalty. 

379.3582  Hunter safety course for juveniles. 

379.361  Licenses. 

379.363  Freshwater fish dealer’s license. 

379.3635  Haul seine and trawl permits; Lake Okeechobee; fees. 

379.364  License required for fur and hide dealers. 

379.365  Stone crab; regulation. 
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379.366  Blue crab; regulation. 

379.367  Spiny lobster; regulation. 

379.3671  Spiny lobster trap certificate program. 

379.368  Fees for the retrieval of spiny lobster, stone crab, blue crab, and black sea bass 

traps during closed season. 

379.369  Fees for shrimp fishing in Tampa Bay. 

379.3711  License fee for private game preserves and farms. 

379.3712  Private hunting preserve license fees; exception. 

379.372  Capturing, keeping, possessing, transporting, or exhibiting venomous reptiles or 

reptiles of concern; license required. 

379.373  License fee; renewal, revocation. 

379.374  Bond required, amount. 

379.3751  Taking and possession of alligators; trapping licenses; fees. 

379.3752  Required tagging of alligators and hides; fees; revenues. 

379.3761  Exhibition or sale of wildlife; fees; classifications. 

379.3762  Personal possession of wildlife. 

379.377  Tag fees for sale of Lake Okeechobee game fish. 

379.401  Penalties and violations; civil penalties for noncriminal infractions; criminal 

penalties; suspension and forfeiture of licenses and permits. 

379.4015  Captive wildlife penalties. 

379.402  Definition; possession of certain licensed traps prohibited; penalties; exceptions; 

consent. 

379.403  Illegal killing, taking, possessing, or selling wildlife or game; fines; disposition of 

fines. 

379.404  Illegal taking and possession of deer and wild turkey; evidence; penalty. 

379.405  Illegal molestation of or theft from freshwater fishing gear. 

379.406  Illegal possession or transportation of freshwater game fish in commercial 

quantities; penalty. 

379.407  Administration; rules, publications, records; penalties; injunctions. 

379.408  Forfeiture or denial of licenses and permits. 

379.409  Illegal killing, possessing, or capturing of alligators or other crocodilia or eggs; 

confiscation of equipment. 

379.411  Killing or wounding of any species designated as endangered, threatened, or of 

special concern; criminal penalties. 

379.4115  Florida or wild panther; killing prohibited; penalty. 

379.413 Bonefish; penalties. 

379.414  Additional penalties for saltwater products dealers violating records requirements. 

379.501  Aquatic weeds and plants; prohibitions; violations; penalties; intent. 

379.502  Enforcement; procedures; remedies. 

379.503  Civil action. 

379.504  Civil liability; joint and several liability. 
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Chapter 380, F.S., Land and Water Management 

 

Land and water management policies are established to protect natural resources and the 

environment; and to guide and coordinate local decisions relating to growth and development. 

The statute provides that state land and water management policies be implemented by local 

governments through existing processes for the guidance of growth & development. The statute 

also provides that all the existing rights of private property be preserved in accord with 

constitutions of this state and of the United States.  

 

The chapter establishes the Areas of Critical State Concern designation, the Florida Communities 

Trust, as well as the Florida Coastal Management Act. The Florida Coastal Management Act 

provides the basis for the Florida Coastal Management Program which seeks to protect the 

natural, commercial, recreational, ecological, industrial, and aesthetic resources of Florida’s 

coast. 

 

380.012  Short title. 

380.021  Purpose. 

380.031  Definitions. 

380.032  State land planning agency; powers and duties. 

380.04  Definition of development. 

380.045  Resource planning and management committees; objectives; procedures. 

380.05  Areas of critical state concern. 

380.051  Coordinated agency review; Florida Keys area. 

380.055  Big Cypress Area. 

380.0551  Green Swamp Area; designation as area of critical state concern. 

380.0552  Florida Keys Area; protection and designation as area of critical state concern. 

380.0555  Apalachicola Bay Area; protection and designation as area of critical state 

concern. 

380.06  Developments of regional impact. 

(Paragraph .24(t) is not considered an enforceable policy for federal consistency 

purposes.) 

380.061  The Florida Quality Developments program. 

380.065  Certification of local government review of development. 

380.0651  Statewide guidelines and standards. 

380.0655  Expedited permitting process for marina projects reserving 10 percent or more 

boat slips for public use. 

380.0657  Expedited permitting process for economic development projects. 

380.0661  Legislative intent. 

380.0662  Definitions. 

380.0663  Land authority; creation, membership, expenses. 

380.0664  Quorum; voting; meetings. 

380.0665  Executive director; agents and employees. 

380.0667  Advisory committee; acquisitions. 

380.0668  Bonds; purpose, terms, approval, limitations. 

380.0669  State and local government liability on bonds. 
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380.0671  Annual report. 

380.0672  Conflicts of interest. 

380.0673  Exemption from taxes and eligibility as investment. 

380.0674  Corporate existence. 

380.0675  Inconsistent provisions of other laws superseded. 

380.0677  Green Swamp Land Authority. 

380.0685  State park in area of critical state concern in county which creates land authority; 

surcharge on admission and overnight occupancy. 

380.07  Florida Land and Water Adjudicatory Commission. 

380.08  Protection of landowners' rights. 

380.085  Judicial review relating to permits and licenses. 

380.11  Enforcement; procedures; remedies. 

380.115  Vested rights and duties; effect of size reduction, changes in guidelines and 

standards. 

380.12  Rights unaffected by ch. 75-22. 

380.20  Short title. 

380.205  Definitions. 

380.21  Legislative intent. 

380.22  Lead agency authority and duties. 

380.23  Federal consistency. 

(OCRM’s approval has not been sought for the inclusion of section 380.23(3)(d), 

F.S., in the federally approved FCMP.) 

380.24  Local government participation. 

380.25  Previous coastal zone atlases rejected. 

380.26  Establishment of coastal building zone for certain counties. 

380.27  Coastal infrastructure policy. 

380.276  Beaches and coastal areas; display of uniform warning and safety flags on public 

beaches; placement of uniform notification signs; beach safety education. 

380.285  Lighthouses; study; preservation; funding. 

380.501 Short title. 

380.502  Legislative findings and intent. 

380.503  Definitions. 

380.504  Florida Communities Trust; creation; membership; expenses. 

380.505  Meetings; quorum; voting. 

380.506  Support services. 

380.507  Powers of the trust. 

380.508  Projects; development, review, and approval. 

380.510  Conditions of grants and loans. 

380.5105  The Stan Mayfield Working Waterfronts; Florida Forever program. 

380.511  Florida Communities Trust Fund. 

380.5115  Florida Forever Program Trust Fund of the Department of Environmental 

Protection 

380.512 Annual report. 

380.513  Corporate existence. 

380.514  Inconsistent provisions of other laws superseded. 
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380.515  Construction. 

 

Chapter 381, F.S., Public Health: General Provisions 

 

The statute establishes public policy concerning the state’s public health system, which is 

designated to promote, protect, and improve the health of all people in the state. 

 

381.001  Public health system. 

381.0011  Duties and powers of the Department of Health. 

381.0012  Enforcement authority. 

381.006  Environmental health. 

381.0061  Administrative fees. 

381.0065  Onsite sewage treatment and disposal systems; regulation. 

381.00651  Periodic Evaluation and assessment of onsite sewage treatment and disposal 

systems. 

381.0066  Onsite sewage treatment and disposal systems; fees 

381.0067  Corrective orders; private and certain public water systems and onsite sewage 

treatment and disposal systems. 

 

Chapter 388, F.S., Mosquito Control 

 

Mosquito control efforts of the state are designed to: 

 Achieve and maintain such levels of arthropod control as will protect human health & 

safety. 

 Promote the economic development of the state. 

 Facilitate the enjoyment of its natural attractions by reducing the number of pestiferous 

and disease-carrying arthropods.  

 

It is the policy of the state to conduct arthropod control in a manner consistent with protection of 

the environmental and ecological integrity of all lands and waters throughout the state. 

 

388.0101  Declaration of legislative intent. 

388.011  Definitions. 

388.021  Creation of mosquito control districts. 

388.101  District boards of commissioners; term of office. 

388.111  District boards of commissioners; vacancies. 

388.121  District boards of commissioners; organization. 

388.131  Commissioners; bond. 

388.141  Commissioners; compensation. 

388.151  District boards of commissioners; meetings. 

388.161  District boards of commissioners; powers and duties. 

388.162  Direction of the program. 

388.171  Power to perform work. 

388.181  Power to do all things necessary. 

388.201  District budgets; hearing. 
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388.211  Change in district boundaries. 

388.221  Tax levy. 

388.231  Restrictions on use, loan, or rental of equipment; charges. 

388.241  Board of county commissioners vested with powers and duties of board of 

commissioners in certain counties. 

388.251  Delegation of authority to county health department. 

388.281  Use of state matching funds. 

388.291  Source reduction measures; supervision by department. 

388.301  Payment of state funds; supplies and services. 

388.311  Carry over of state funds and local funds. 

388.321  Equipment to become property of the county or district. 

388.322  Record and inventory of certain property. 

388.323  Disposal of surplus property. 

388.341  Reports of expenditures and accomplishments. 

388.351  Transfer of equipment, personnel, and supplies during an emergency. 

388.361  Department authority and rules; administration. 

388.3711  Enforcement. 

388.381  Cooperation by counties and district. 

388.391  Control measures in municipalities and portions of counties located outside 

boundaries of districts. 

388.401  Penalty for damage to property or operations. 

388.4111  Public lands; arthropod control. 

388.43  Florida Medical Entomology Laboratory. 

388.45  Threat to public or animal health; emergency declarations. 

388.46  Florida Coordinating Council on Mosquito Control; establishment; membership; 

organization; responsibilities. 

 

Chapter 403, F.S., Environmental Control 

 

Environmental control policies help to conserve state waters; protect and improve water quality; 

and maintain air quality.  

 

This statute provides wide-ranging authority to address various environmental control concerns, 

including: 

 Air and water pollution 

 Electrical power plant and transmission line siting 

 The Interstate Environmental Control Compact 

 Resource recovery and management 

 Solid and hazardous waste management 

 Drinking water protection; pollution prevention 

 Ecosystem management 

 Natural gas transmission pipeline siting. 

 

403.011  Short title. 

403.021  Legislative declaration; public policy. 
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403.031  Definitions. 

403.051  Meetings; hearings and procedures. 

403.061  Department; powers and duties. 

(Paragraph (40) is not considered an enforceable policy for federal consistency 

purposes.) 

403.0611  Alternative methods of regulatory permitting; department duties. 

403.0615  Water resources restoration and preservation. 

403.062  Pollution control; underground, surface, and coastal waters. 

403.0623  Environmental data; quality assurance. 

403.0625  Environmental laboratory certification; water quality tests conducted by a 

certified laboratory. 

403.063  Groundwater quality monitoring. 

403.064  Reuse of reclaimed water. 

403.0645  Reclaimed water use at state facilities. 

403.067  Establishment and implementation of total maximum daily loads. 

403.072  Pollution Prevention Act. 

403.073  Pollution prevention; state goal; agency programs; public education. 

403.074  Technical assistance by the department. 

403.075  Legislative findings. 

403.0752  Ecosystem management agreements. 

403.081  Performance by other state agencies. 

403.085  Sanitary sewage disposal units; advanced and secondary waste treatment; 

industrial waste, ocean outfall, inland outfall, or disposal well waste treatment. 

403.086  Sewage disposal facilities; advanced and secondary waste treatment. 

403.08601  Leah Schad Memorial Ocean Outfall Program. 

403.0862  Discharge of waste from state groundwater cleanup operations to publicly owned 

treatment works. 

403.087  Permits; general issuance; denial; revocation; prohibition; penalty. 

403.0871  Florida Permit Fee Trust Fund. 

403.0872  Operation permits for major sources of air pollution; annual operation license fee. 

403.0873  Florida Air-Operation License Fee Account. 

403.08735  Air emissions trading. 

403.0875  Citation of rule. 

403.0876  Permits; processing. 

403.0877  Certification by professionals regulated by the Department of Business and 

Professional Regulation. 

403.088  Water pollution operation permits; conditions. 

403.0881  Wastewater or reuse or disposal systems or water treatment works; construction 

permits. 

403.0882  Discharge of demineralization concentrate. 

403.0885  Establishment of federally approved state National Pollutant Discharge 

Elimination System (NPDES) Program. 

403.08852  Clarification of requirements under rule 62-302.520(2), F.A.C. 

403.0891  State, regional, and local stormwater management plans and programs. 

403.0893  Stormwater funding; dedicated funds for stormwater management. 

341



403.0896  Training and assistance for stormwater management system personnel. 

403.091  Inspections. 

403.092  Package sewage treatment facilities; inspection. 

403.111  Confidential records. 

403.121  Enforcement; procedures; remedies. 

403.131  Injunctive relief, remedies. 

403.135  Persons who accept wastewater for spray irrigation; civil liability. 

403.141  Civil liability; joint and several liability. 

403.151  Compliance with rules or orders of department. 

403.161  Prohibitions, violation, penalty, intent. 

403.1651  Ecosystem management and Restoration Trust Fund. 

403.1655  Environmental short-term emergency response program. 

403.1815  Construction of water distribution mains and sewage collection and transmission 

systems; local regulation. 

403.182  Local pollution control programs. 

403.1832  Department to accept federal aid; Grants and Donations Trust Fund. 

403.1834  State bonds to finance or refinance facilities; exemption from taxation. 

403.1835  Water pollution control financial assistance. 

403.1837  Florida Water Pollution Control Financing Corporation. 

403.1838  Small Community Sewer Construction Assistance Act. 

403.191  Construction in relation to other law. 

403.201  Variances. 

403.231  Department of Legal Affairs to represent the state. 

403.251  Safety clause. 

403.281  Definitions; weather modification law. 

403.291 Purpose of weather modification law. 

403.301  Artificial weather modification operation; license required. 

403.311  Application for weather modification licensing; fee. 

403.321  Proof of financial responsibility. 

403.331  Issuance of license; suspension or revocation; renewal. 

403.341  Filing and publication of notice of intention to operate; limitation on area and 

time. 

403.351  Contents of notice of intention. 

403.361  Publication of notice of intention. 

403.371  Proof of publication. 

403.381  Record and reports of operations. 

403.391  Emergency licenses. 

403.401  Suspension or revocation of license. 

403.411  Penalty. 

403.412  Environmental Protection Act. 

403.413  Florida Litter Law. 

403.4131  “Keep Florida Beautiful, Incorporated”; placement of signs. 

403.41315  Comprehensive illegal dumping, litter, and marine debris control and prevention. 

403.4132  Litter pickup and removal. 

403.4133  Adopt-a-Shore Program. 
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403.4135  Litter receptacles. 

403.414  Environmental award program. 

403.415  Motor vehicle noise. 

403.4151  Exempt motor vehicles. 

403.4153  Federal preemption. 

403.4154  Phosphogypsum management program. 

403.4155  Phosphogypsum management; rulemaking authority. 

403.42  Florida Clean Fuel Act. 

403.501  Short title. 

403.502  Legislative intent. 

403.503  Definitions. 

403.504  Department of Environmental Protection; powers and duties enumerated. 

403.5055  Application for permits pursuant to s. 403.0885. 

403.506  Applicability and certification. 

403.5063  Notice of intent to file application. 

403.5064  Distribution of application; schedules. 

403.5065  Appointment of administrative law judge. 

403.5066  Determination of completeness. 

403.50665  Land use consistency. 

403.507  Preliminary statements of issues, reports, and studies. 

403.508  Land use and certification proceedings, parties, participants. 

403.509  Final disposition of application. 

403.5095  Alteration of time limits. 

403.510  Superseded laws, regulations, and certification power. 

403.511  Effect of certification. 

403.5112  Filing of notice of certified corridor route. 

403.5113  Postcertification amendments. 

403.5115  Notice; costs of proceeding. 

403.5116  County and municipal authority unaffected by ch.75-22. 

403.512  Revocation of suspension of certification. 

403.513  Review. 

403.514  Enforcement of compliance. 

403.515  Availability of information. 

403.516  Modification of certification. 

403.517  Supplemental applications for sites certified for ultimate site capacity. 

403.5175  Existing electrical power plant site certification. 

403.518  Fee; disposition. 

403.5185  Law applicable to applications processed under ss. 403.501 - 403.518. 

403.519  Exclusive forum for determination of need. 

403.52  Short title. 

403.521  Legislative intent. 

403.522  Definitions. 

403.523  Department of Environmental Protection; powers and duties. 

403.524  Applicability and certification. 

403.525  Appointment of administrative law judge. 
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403.5251  Distribution of application; schedules. 

403.5252  Determination of completeness. 

403.526  Preliminary statements of issues, reports, and studies. 

403.527  Notice, proceedings, parties, participants. 

403.5271  Alternate corridors. 

403.5272  Local governments; informational public meetings. 

403.5275  Amendment to the application. 

403.528  Alteration of time limits. 

403.529  Final disposition of application. 

403.531  Effect of certification. 

403.5312  Recording of notice of certified corridor route. 

403.5315  Modification of certification. 

403.5317  Postcertification activities. 

403.532  Revocation or suspension of certification. 

403.533  Enforcement of compliance. 

403.536  Superseded laws, regulations, and certification power. 

403.5363  Public notices; requirements. 

403.5365  Fees; disposition. 

403.537  Determination of need for transmission line; powers and duties. 

403.539  Certification admissible in eminent domain proceedings; attorney's fees and costs. 

403.60  Environmental Control Compact; execution authorized. 

403.702  Legislative findings; public purpose. 

403.703  Definitions. 

403.7031  Limitations on definitions adopted by local ordinance. 

403.7032  Recycling. 

403.7033  Departmental analysis of particular recyclable materials. 

403.7055  Methane capture. 

403.704  Powers and duties of the department. 

403.7043  Compost standards and applications. 

403.7045  Application of act and integration with other acts. 

403.7046  Regulation of recovered materials. 

403.7047 Regulation of fossil fuel combustion products 

403.7049  Determination of full cost for solid waste management; local solid waste 

management fees. 

403.705  State solid waste management program. 

403.706  Local government solid waste responsibilities. 

403.70605  Solid waste collection services in competition with private companies. 

403.7061  Requirements for review of new waste-to-energy facility capacity by the 

Department of Environmental Protection. 

403.70611  Requirements relating to solid waste disposal facility permitting. 

403.7063  Use of private services in solid waste management. 

403.7065  Procurement of products or materials with recycled content. 

403.707  Permits. 

403.7071  Management of storm-generated debris. 

403.70715  Research, development, and demonstration permits. 
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403.7072  Citation of rule. 

403.708  Prohibition; penalty. 

403.709  Solid Waste Management Trust Fund; use of waste tire fees. 

403.712  Revenue bonds. 

403.7125  Landfill management escrow account. 

(The state does not have authority over Federal facilities but over Federal 

actions.) 

403.713  Ownership and control of solid waste and recovered materials. 

403.714  Duties of state agencies. 

403.7145  Recycling. 

403.715  Certification of resource recovery or recycling equipment. 

403.716  Training of operators of solid waste management and other facilities. 

403.717  Waste tire and lead-acid battery requirements. 

403.718  Waste tire fees. 

403.7185  Lead-acid battery fees. 

403.71851  Electronic recycling grants. 

403.71852  Collection of lead-containing products. 

403.7186  Environmentally sound management of mercury-containing devices and lamps. 

403.7191  Toxics in packaging. 

403.7192  Batteries; requirements for consumer, manufacturers, and sellers; penalties. 

403.7193  Environmental representations. 

403.72  Identification, listing, and notification. 

403.721  Standards, requirements, and procedures for generators and transporters of 

hazardous waste and owners and operators of hazardous waste facilities. 

403.7211  Hazardous waste facilities managing hazardous wastes generated offsite; federal 

facilities managing hazardous waste. 

(The state does not have authority over Federal facilities but over Federal 

actions.) 

403.7215  Tax on gross receipts of commercial hazardous waste facilities. 

403.722  Permits; hazardous waste disposal, storage, and treatment facilities. 

403.7222  Prohibition of hazardous waste landfills. 

403.7223  Waste elimination and reduction assistance program. 

403.7225  Local hazardous waste management assessments. 

403.7226  Technical assistance by the department. 

403.723  Siting of hazardous waste facilities. 

403.7234  Small quantity generator notification and verification program. 

403.7236  Local government information to be sent to the department. 

403.7238  Expanded local hazardous waste management programs. 

403.724  Financial responsibility. 

403.7255  Department to adopt rules. 

403.726  Abatement of imminent hazard caused by hazardous substance. 

403.7264  Amnesty days for purging small quantities of hazardous wastes. 

403.7265  Local hazardous waste collection program. 

403.727  Violations; defenses, penalties, and remedies. 

403.728  Qualifications of operation personnel of hazardous waste facilities. 
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403.73  Trade secrets; confidentiality. 

403.74  Management of hazardous materials by governmental agencies. 

403.75  Definitions relating to used oil. 

403.751  Prohibited actions; used oil. 

403.753  Public educational program about collection and recycling of used oil. 

403.7531  Notice by retail dealer. 

403.754  Registration of persons transporting, processing, burning or marketing used oil; 

fees; reports and records. 

403.7545  Regulation of used oil as hazardous waste. 

403.757  Coordination with other state agencies. 

403.758  Enforcement and penalty. 

403.759  Disposition of fees, fines, and penalties. 

403.760  Public used oil collection centers. 

403.761  Incentives program. 

403.763  Grants to local governments. 

403.767  Certification of used oil transporters. 

403.769  Permits for used oil processing and rerefining facilities. 

403.7721  Rule of construction; chs. 85-269 and 85-277. 

403.801  Short title. 

403.802  Declaration of policy. 

403.803  Definitions. 

403.804  Environmental Regulation Commission; powers and duties. 

403.8051  Small Business Air Pollution Compliance Advisory Council; members; duties. 

403.8052  Small Business Stationary Air Pollution Source Technical and Environmental 

Compliance Assistance Program. 

403.809  Environmental districts; establishment; managers; functions. 

403.811  Dredge and fill permits issued pursuant to this chapter and s.373.414. 

403.812  Dredge and fill permitting in stormwater management systems. 

403.813  Permits issued at district centers; exceptions. 

403.8135  Citation of rule. 

403.814  General permits; delegation. 

403.8141 Special event permits 

403.815  Public notice; waiver of hearings. 

403.816  Permits for maintenance dredging of deepwater ports and beach restoration 

projects. 

403.8163  Sites for disposal of spoil from maintenance dredge operations; selection. 

403.850  Short Title. 

403.851  Declaration of policy; intent. 

403.852  Definitions. 

403.853  Drinking water standards. 

403.8532  Drinking water state revolving loan fund; use; rules. 

403.8533  Drinking Water Revolving Loan Trust Fund. 

403.8535  Citation of rule. 

403.854  Variances, exemptions, and waivers. 

403.855  Imminent hazards. 
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403.856  Plan for emergency provision of water. 

403.857  Notification of users and regulatory agencies. 

403.858  Inspections. 

403.859  Prohibited acts. 

403.860  Penalties and remedies. 

403.861  Department; powers and duties. 

403.8615  Determination of capability and capacity development. 

403.862  Department of Health; public water supply duties and responsibilities; 

coordinated budget requests with department. 

403.863  State public water supply laboratory certification program. 

403.8635  State drinking water sample laboratory certification program. 

403.864  Public water supply accounting program. 

403.8645  Intended Use Plan. 

403.865  Water and wastewater facility personnel; legislative purpose. 

403.866  Definitions; ss. 403.865-403.876. 

403.867  License required. 

403.868  Requirements by a utility. 

403.869  Authority to adopt rules. 

403.87  Technical advisory council for water and domestic wastewater operator 

certification. 

403.871  Fees. 

403.872  Requirements for licensure. 

403.873  Renewal of license. 

403.874  Inactive status. 

403.875  Prohibitions; penalties. 

403.876  Grounds for disciplinary action. 

403.88  Classification of water and wastewater treatment facilities and facility operators. 

403.885  Stormwater management; wastewater management; and Water Restoration Grant 

Program. 

403.890  Water Protection and Sustainability Program; intent; goals; purposes. 

403.891  Water Protection and Sustainability Program Trust Fund of the Department of 

Environmental Protection. 

403.8911  Annual appropriation from the Water Protection and Sustainability Trust Fund. 

403.90  Judicial review relating to permits and licenses. 

403.905  Removal of fill on sovereignty lands. 

403.927  Use of water in farming and forestry activities. 

403.9321  Short title. 

403.9322  Legislative findings. 

403.9323  Legislative intent. 

403.9324  Mangrove protection rule; delegation of mangrove protection to local 

governments. 

403.9325  Definitions. 

403.9326  Exemptions. 

403.9327  General permits. 

403.93271  Applicability to multifamily residential units. 
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403.9328  Alteration and trimming of mangroves; permit requirement. 

403.9329  Professional mangrove trimmers. 

403.9331  Applicability; rules and policies. 

403.9332  Mitigation and enforcement. 

403.9333  Variance relief. 

403.9334  Effect of ch. 96-206. 

403.93345  Coral reef protection. 

403.9335  Short title. 

403.9336  Legislative findings. 

403.9337  Model Ordinance for Florida-Friendly Fertilizer Use on Urban Landscapes. 

403.9338  Training. 

403.9401  Short title. 

403.9402  Legislative intent. 

403.9403  Definitions. 

403.9404  Department of Environmental Protection; powers and duties. 

403.9405  Applicability; certification; exemption; notice of intent. 

403.94055  Application contents; corridor requirements. 

403.9406  Appointment of an administrative law judge. 

403.9407  Distribution of application; schedules. 

403.9408  Determination of completeness. 

403.9409  Determination of sufficiency. 

403.941  Preliminary statements of issues, reports, and studies. 

403.9411  Notice; proceedings; parties and participants. 

403.9412  Alternate corridors. 

403.9413  Amendment to the application. 

403.9414  Alteration of time limits. 

403.9415  Final disposition of application. 

403.9416  Effect of certification. 

403.9417  Recording of notice of certified corridor route. 

403.9418  Modification of certification. 

403.9419  Enforcement of compliance. 

403.942  Superseded laws, regulations, and certification power. 

403.9421  Fees; disposition. 

403.9422  Determination of need for natural gas transmission pipeline; powers and duties. 

403.9423  Certification admissible in eminent domain proceedings; attorney's fees and costs. 

403.9424  Local governments; informational public meetings. 

403.9425  Revocation or suspension of certification. 

403.973 Expedited permitting; comprehensive plan amendments. 
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Chapter 553, F.S., Building and Construction Standards 

 

The statute addresses building construction standards and provides for a unified Florida Building 

Code. 

 

553.73  Florida Building Code. 

553.79  Permits; applications; issuance; inspections. 

 

Chapter 582, F.S., Soil and Water Conservation 

 

It is the state’s policy to preserve natural resources; control and prevent soil erosion, prevent 

floodwater & sediment damages; and to further the conservation, development and use of soil & 

water resources.  

 

Farm, forest, and grazing lands are among the basic assets of the state; and the preservation of 

these lands is necessary to protect and promote the health, safety, and general welfare of its 

people.  

 

These measures help to: 

 Preserve state and private lands 

 Control floods 

 Maintain water quality 

 Prevent impairment of dams and reservoirs 

 Assist in maintaining the navigability of rivers and harbors 

 Preserve wildlife and protect wildlife habitat 

 Protect the tax base 

 Protect public lands 

 Protect and promote the health, safety, and general welfare of the people of this state. 

 

582.01  Definitions. 

582.02  Lands a basic asset of state. 

582.03  Consequence of soil erosion. 

582.04  Appropriate corrective methods. 

582.05  Legislative policy for conservation. 

582.06  Soil and Water Conservation Council; powers and duties. 

582.08  Additional powers of department. 

582.09  Administrative officer of soil and water conservation. 

582.10  Creation of soil and water conservation districts. 

582.11  Hearing upon question of creation; notice, etc. 

582.12  Referendum for creation. 

582.13  Expenses of referendum. 

582.14  Results of referendum; publication, etc. 

582.15  Organization of district, etc. 

582.16  Addition of territory to district or removal of territory therefrom. 

582.17  Presumption as to establishment. 
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582.18  Election of supervisors of each district. 

582.19  Qualifications and tenure of supervisors. 

582.20  Powers of districts and supervisors. 

582.21  Adoption of land use regulations. 

582.22  Regulations; contents. 

582.23  Performance of work under the regulations by the supervisors. 

582.24  Board of adjustment. 

582.25  Rules of procedure of board. 

582.26  Petition to board to vary from regulations. 

582.28  Cooperation between districts. 

582.29  State agencies to cooperate. 

582.30  Discontinuance of districts; referendum; commissioner’s authority. 

582.31  Certification of results of referendum; dissolution. 

582.32  Continuance of existing contracts, etc. 

582.331  Establishment of watershed improvement districts within soil and water 

conservation districts authorized. 

582.34  Petition for establishment; provisions. 

582.35  Notice and hearing on petition; determination of need for district; boundaries. 

582.36  Determination of feasibility of proposed district; referendum. 

582.37  Consideration of results of referendum; declaration of organization of district. 

582.38  Organization of district; certification to clerks of circuit courts; limitation on tax 

rate. 

582.39  Establishment of watershed improvement district situated in more than one soil 

and water conservation district. 

582.40  Change of district boundaries; additions, detachments, transfers of land from one 

district to another; change of district name. 

582.41  Board of directors of district. 

582.42  Officers, agents, and employees; surety bonds; annual audit. 

582.43  Status and general powers of districts; power to levy tax; power to construct, 

operate, improve and maintain works of improvement; power to obtain necessary 

lands or interests therein. 

582.44  Levy of taxes; procedure, etc. 

582.45  Fiscal powers of governing body; bonds, etc. 

582.46  Additional powers and authority. 

582.47  Watershed improvement district to coordinate work with flood control districts. 

582.48  Discontinuance of watershed improvement district. 

582.49  Discontinuance of soil and water conservation district. 

 

Chapter 597, F.S., Aquaculture 

 

The statute establishes public policy concerning the cultivation of aquatic organisms in the state. 

The intent is to enhance the growth of aquaculture, while protecting Florida's environment. This 

includes a requirement for a state aquaculture plan which provides for: 

 The coordination and prioritization of state aquaculture efforts 

 The conservation and enhancement of aquatic resources 
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 Mechanisms for increasing aquaculture production. 

 

597.001  Florida Aquaculture Policy Act; short title. 

597.0015  Definitions. 

597.002  Legislative declaration of public policy respecting aquaculture. 

597.0021  Legislative intent. 

597.003  Powers and duties of Department of Agriculture and Consumer Services. 

597.004  Aquaculture certificate of registration. 

597.0041 Prohibited acts; penalties. 

597.005  Aquaculture Review Council. 

597.010  Shellfish regulation; leases. 

597.020  Shellfish processors; regulation. 
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RULE 62S-4, F.A.C., CMP GRANTS 

 

62S-4.001 Definitions.  
As used in this rule, except where the context clearly indicates a different meaning, the following 

terms shall have the meaning indicated:  

(1) “Act” means the Coastal Zone Management Act of 1972, 16 U.S.C. Sections 1451 et 

seq.  

(2) “Applicant” means local governments of the 35 coastal counties and all municipalities 

within their boundaries that are required to include a coastal element in the local comprehensive 

plan. The term also means Florida colleges, community colleges and state universities as listed in 

Chapter 1000.21, F.S., regional planning councils, national estuary programs and non-profit 

groups, as long as an eligible local government agrees to participate as a partner.  

(3) “Application” means a formal request for Coastal Partnership Initiative funds by an 

applicant consisting of a complete, original grant application form, including required copies and 

documentation.  

(4) “CPI” means Coastal Partnership Initiative, which is a competitive grant program to 

disperse funds pursuant to Sections 306 and 306A of the Act.  

(5) “Department” means the Florida Department of Environmental Protection.  

(6) “FCMP” means Florida Coastal Management Program as described in Sections 

380.20-380.24, F.S.  

(7) “Invasive Exotic Plants” for the purpose of this rule, means non-native plants that 

adversely affect the habitats and bioregions they invade.  

(8) “Matching Funds” means non-federal funds expended and/or in-kind services 

provided by the recipient in conjunction with funds received through this program.  

(9) “NOAA” means the National Oceanic and Atmospheric Administration in the U.S. 

Department of Commerce.  

(10) “Non-profit” means any corporation, trust, association, cooperative, or other 

organization which:  

(a) Is operated primarily for scientific, educational, service, charitable, or similar 

purposes in the public interest;  

(b) Is not organized primarily for profit; and  

(c) Uses its net proceeds to maintain, improve, and/or expand its operations. For 

this purpose, the term “non-profit organization” excludes (i) colleges and 

universities; (ii) hospitals; and (iii) State, local, and federally-recognized Indian 

tribal governments.  

(11) “Recipient” means an applicant who receives an award through the criteria and 

procedures established in this rule chapter.  
Rulemaking Authority 380.22(3) FS. Law Implemented 380.22 FS. History–New 10-15-81, Formerly 17-

24.03, Amended 12-2-87, Formerly 17-24.030, Amended 11-22-93, 4-30-96, 6-10-01, Formerly 9M-

1.003, Amended 8-11-03, 9-11-05, 1-29-09, 9-2-10.  

 

62S-4.004 Application Procedures for Coastal Partnership Initiative Grants.  
(1) CPI Program Purpose. Eligible applicants may request financial assistance to 

implement projects to protect, enhance, and improve the management of natural, cultural, and 

historical coastal resources and to increase the sustainability, resiliency and preparedness of 
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coastal communities. Grant applications must benefit the management of coastal resources, and 

meet the purpose of at least one of the following CPI priority areas:  

(a) Resilient Communities. The purpose of this priority area is to help coastal 

communities prepare for and respond to the effects of climate change and natural 

hazard events and disasters. Project examples include: conducting vulnerability 

analyses and risk assessments; developing post-disaster redevelopment plans and 

business continuity plans; developing climate change adaptation strategies for 

incorporation in local comprehensive plans or ordinances; developing policies, 

guidance and best management practices; restoring and preserving coastal 

wetlands and shorelines; and developing energy efficiency and alternative energy 

strategies.  

(b) Coastal Resource Stewardship. The purpose of this priority area is to promote 

stewardship and appreciation of fragile coastal resources through local 

involvement. Stewardship project examples include dune and wetland restoration; 

invasive exotic plant removal; coastal clean-ups; cultural resource protection; 

environmental awareness initiatives; coastal learning centers; and environmental 

education events and field trips.  

(c) Access to Coastal Resources. The purpose of this priority area is to help 

communities identify and improve public access to cultural, historical and natural 

areas while protecting resources from overuse and damage. Project examples 

include: planning for, and construction of small-scale projects such as fishing 

piers, dune crossovers, boardwalks, observation decks, and canoe and sailboat 

launches; natural shoreline restoration; invasive exotic plant removal; waterfront 

park improvements; and development of recreational surface water use plans or 

policies pursuant to Section 163.3177(6)(g), F.S.  

(d) Working Waterfronts. The working waterfronts priority area is designed to 

assist communities with waterfront revitalization. The working waterfronts 

initiative aims to support projects that enhance and sustain traditional waterfront 

communities while addressing public access, resource protection, and hazard 

mitigation issues. Project examples in this category include constructing boat 

ramps, waterside boardwalks, kiosks and fish cleaning stations; and restoring 

shorelines and wetlands or implementing other measures that mitigate the effects 

of natural hazards.  

(2) Assistance.  

(a) Financial awards are limited to:  

1. No more than $30,000 and no less than $10,000, for planning, design and 

coordination activities; and  

2. No more than $60,000 and no less than $10,000 for construction projects, 

habitat restoration, invasive exotic plant removal or land acquisition. These 

projects cannot involve planning and coordination activities as stated in 

subparagraph 62S-4.004(2)(a)1., F.A.C.  

(b) Projects funded under the CPI must be located on publicly-owned or leased 

land, or land held in perpetuity under a conservation easement. Projects located on 

federally-owned lands are not eligible for FCMP funds.  
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(c) Non-profit organizations are not eligible to receive funds for construction 

projects, habitat restoration, invasive exotic plant removal or land acquisition. 

Applications submitted by non-profit organizations that propose these activities 

will be disqualified.  

(d) A recipient will be required to provide 100% (1:1) matching funds, cash or in-

kind. No more than one-half (50%) of match can be provided by a third party.  

(e) Eligible applicants may submit no more than one application per funding 

cycle. 

(f) Funds awarded by the procedures described in this chapter shall not be used to 

supplant or replace any state or local funds, used as matching funds to apply for or 

receive other federal funds, or used as match for funds awarded as a result of the 

application processes described in this chapter.  

(3) Period of Assistance. Funding is available only for project work initiated and 

completed during a 12-month period beginning July 1 and ending June 30, unless the FCMP 

grants a written extension for good cause.  

(4) Notice.  

(a) If funds are available, the FCMP shall initiate the funding cycle by publishing 

a notice of the availability of funds on the Florida Administrative Weekly (FAW) 

website at https://www.flrules.org/ no later than October 31. Applications for a 

funding cycle will not be accepted prior to the publication of the notice of 

availability of funds.  

(b) In addition, the FCMP shall send a copy of the notice of availability of funds 

to the chair of the Board of County Commissioners in each of the 35 coastal 

counties and to the chair of the governing body of each eligible municipality as 

defined in paragraph 62S-4.001(2), F.A.C.  

(5) Application Form. All Coastal Partnership Initiative (CPI) grant applications must be 

submitted on the CPI Application Form. The CPI Application Form 62S-4.004(5), effective date 

9-2-10 is hereby incorporated by reference and is available from the FCMP grants website at 

http://www.dep.state.fl.us/cmp/grants/index.htm. To request an application form, contact FCMP 

staff at the Department of Environmental Protection, Florida Coastal Management Program, MS 

47, 3900 Commonwealth Blvd., Tallahassee, Florida 32399-3000.  

(a) Applications shall be received by the FCMP on or before 4:00 p.m., Eastern 

Time Zone, on the date identified in the notice of availability of funds, which 

shall be a minimum of 60 days from the publication of the notice.  

(b) One originally-signed application, four copies of the application and one 

CD/DVD version shall be submitted to: FCMP, M.S. 47, ATTN: CPI 

Applications, 3900 Commonwealth Blvd., Tallahassee, FL 32399-3000.  

(c) It is the applicant’s responsibility to ensure that one original application, four 

copies, and one CD/DVD version are delivered at the proper time and place. 

Applications submitted by fax or other electronic media are not acceptable. 

Applications received after the exact time and date specified above will be 

disqualified.  
Rulemaking Authority 380.22(3) FS. Law Implemented 380.22 FS. History–New 10-15-81, Formerly 17-

24.04, Amended 12-2-87, Formerly 17-24.040, Amended 11-22-93, 4-30-96, 6-10-01, Formerly 9M-

1.004, Amended 8-11-03, 9-11-05, 1-29-09, 9-2-10.  
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62S-4.007 Review Procedures and Criteria. 

(1) Minimum Requirements. Applications must include the following in order to be 

reviewed by the evaluation committee: 

(a) A signed and complete Title Page; 

(b) A Location Map; 

(c) A Work Plan; and 

(d) A Budget. 

(2) Applications that meet the minimum requirements listed in paragraphs 62S-

4.007(1)(a)-(d), F.A.C., will be reviewed by an interagency technical evaluation committee of at 

least three members who are appointed by the FCMP Administrator and have knowledge of 

current coastal resource management issues and state and federal resource management 

programs and activities. Each application will be evaluated using the evaluation criteria below. 

The final score of each application shall be the average of the evaluators’ scores. 

(3) Evaluation Criteria. 

Maximum Points 

(a) The project location is clearly depicted on a map.  10 

(b) Project description is clearly presented.    15 

(c) Project objectives, tasks, deliverables and timelines   20 

clearly relate to the project description.      

(d) There is a demonstrated need which for the project   25 

addresses. 

(e) Project meets purpose of at least one CPI priority.  10 

(f) Applicant demonstrates how the project will benefit  25  

coastal resource management. 

(g) Project is feasible and can be completed within one year. 10 

(h) Budget and budget narrative clearly show how FCMP   15 

funds and match funds will be expended in accordance with  

paragraph 62S-4.004(2)(d), F.A.C., and demonstrate a cost  

relationship to project activities. 

(i) Project costs are reasonable.     10 

 

Total Maximum Points Possible     140 

 

(4) Applications will be funded in rank order by score, depending on the availability of 

funds. If more than one application receives the same score, those applications will receive equal 

treatment in making funding decisions.  

(5) If the project is funded by NOAA, the subgrant agreement shall be executed within 90 

days from approval unless mutually waived by the FCMP and recipient. Failing timely 

execution, funds will be allocated to other FCMP needs.  
Rulemaking Authority 380.22(3) FS. Law Implemented 380.22, 380.27 FS. History–New 10-15-81, 

Formerly 17-24.07, Amended 12-2-87, Formerly 17-24.070, Amended 11-22-93, 4-30-96, 6-10-01, 

Formerly 9M-1.007, Amended 8-11-03, 9-11-05, 1-29-09, 9-2-10. 
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62S-4.008 Funding Coastal Partnership Initiative Grants.  
(1) The FCMP shall use the criteria and procedures established in this rule chapter to 

evaluate project applications and determine their eligibility to be included as part of Florida’s 

official cooperative agreement application for federal assistance under the Act. The final 

decision whether or not to fund a project is made by the Department and NOAA.  

(2) Funding of any application submitted in response to the FCMP’s notice of availability 

of funds and in accordance with this rule chapter is subject to the amount of federal coastal zone 

management funds awarded to the FCMP and the amount allocated to the CPI by the FCMP.  

(3) Notice of funding decisions shall be published on the FAW website at 

https://www.flrules.org/. Any person whose substantial interests are affected may request a 

hearing pursuant to Section 120.569, F.S., within 21 days of publication of the notice. Failure to 

request a hearing within the applicable time period shall constitute a waiver of the right to a 

hearing.  

(4) A timely filed petition for an administrative hearing shall not cause the suspension of 

further action on other applications. If, as a result of a Chapter 120, F.S., administrative or 

judicial proceeding, the Department’s determination of ranking for an application is reversed, 

and as a result an applicant obtains a rank high enough that it would qualify for inclusion in the 

Department’s application to NOAA, the Department shall include the application in the 

following year’s application to NOAA for coastal zone management funds.  

(5) Any recipient of a previous grant awarded by the Department that did not complete 

the tasks specified in the grant agreement or substantially failed to abide by the terms of the grant 

agreement, without good cause, shall be ineligible to be considered for funding under the CPI 

program for two consecutive funding cycles. The FCMP shall determine within 30 days of the 

grant end date whether the grant recipient is ineligible pursuant to this paragraph and shall notify 

the ineligible grant recipient in writing. Any person whose substantial interests are affected may 

request a hearing pursuant to Section 120.569, F.S., within 21 days of receipt of notice. Failure to 

request a hearing within the applicable time period shall constitute a waiver of the right to a 

hearing.  
Rulemaking Authority 120.569, 120.57, 380.22(3) FS. Law Implemented 120.569, 380.22 FS. History–

New 1-29-09, Amended 9-2-10. 
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INTRODUCTION 
 

The National Coastal Zone Management Program is a voluntary partnership between the federal 

government and U.S. coastal and Great Lakes states and territories authorized by the Coastal Zone 

Management Act (CZMA) of 1972. Section 309 of the CZMA established the Coastal Zone Enhancement 

Program to encourage states and territories to conduct self-assessments of their coastal management 

programs every five years.  

 

Florida’s Coastal Management Program (FCMP) was approved by the National Oceanic and Atmospheric 

Administration (NOAA) in 1981. The following Assessment and Strategy report was structured to 

conform to the Section 309 Program Enhancement Guidance provided by NOAA’s Office of Ocean and 

Coastal Resource Management (OCRM).  

The assessment and strategies herein were developed by the Florida Coastal Office, through 

consultation with FCMP partner agencies. The assessment considers the effectiveness of existing 

management efforts to address Florida’s coastal issues since the last assessment, which was finalized in 

2011. Based on management needs identified by the assessment, strategies were developed to improve 

the FCMP. The resulting strategies cover the planning period from FY 2016 – 2020. 

The FCMP will provide an opportunity for public review and comment on the Assessment and Strategy 

report in March, 2015.  
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SUMMARY OF RECENT SECTION 309 ACHIEVEMENTS 
 

Aquatic Preserve Management Plan Updates: Five Aquatic Preserve Management Plans were updated 

since the last assessment. Originally developed in the 1980s, the new management plans contain 

significant updates, improving the management of Florida’s Aquatic Preserves. 

 Biscayne Bay Aquatic Preserves Management Plan: approved by the Acquisition and 
Restoration Council (ARC) June, 2012 

 Big Bend Seagrasses Aquatic Preserve Management Plan: approved by ARC April, 2014  

 Estero Bay Aquatic Preserve Management Plan: approved by ARC August, 2014  

 Wekiva River Aquatic Preserve Management Plan: approved by ARC October, 2014 

 Indian River Lagoon Aquatic Preserves Management Plan: draft completed and reviewed 
by public and advisory committee September, 2014 

 

Community Resiliency: Planning for Sea Level Rise: In 2011, The Department of Economic Opportunity 

(DEO) initiated a strategy to determine how to best integrate adaptation to potential sea level rise into 

current planning mechanisms including the local comprehensive plan, local hazard mitigation plan, and 

post-disaster redevelopment plan. This effort was steered by a Focus Group of statewide experts on 

adaptation and coastal vulnerability, as well as stakeholders in the coastal area. DEO researched similar 

efforts in other states, and how the "adaptation action area" may be implemented at the local level, and 

adaptation planning was piloted in three communities. All lessons learned will be compiled and 

disseminated statewide in the final year of the strategy (2015). DEO received additional funding through 

a Project of Special Merit (PSM) in 2012 to work with the City of Ft. Lauderdale as they integrate 

Adaptation Action Areas into their local comprehensive plan. Formally submitted program changes 

include Florida Statutes 163.3164 (Community Planning Act; definitions) and 163.3177 (Required and 

optional elements of comprehensive plan; studies and surveys). These statutory changes were 

submitted to NOAA as part of the Routine Program Change document in 2012. The changes were 

approved by OCRM on August 9th, 2012.  

Coordinated Coral and Hardbottom Ecosystem Mapping, Monitoring, and Management Program: The 

Florida Fish and Wildlife Conservation Commission (FWC) collaborated with NOAA/NOS to create a 

unified geodatabase for spatial analysis and data visualization of the Florida coral reef tract (The Unified 

Florida Reef Map), addressing the need for a single coordinated perspective. Technical assistance, 

education, and outreach were provided by a technical team to introduce the Unified Reef Map to 

marine resource managers in management focused meetings, and through the Our Florida Reefs (OFR) 

Community Working Groups. The Coral Reef and Hardbottom Mapping, Monitoring, and Management 

Program provides data resources for coral reef management by FDEP’s Coral Reef Conservation Program 

(CRCP) and the Florida Keys National Marine Sanctuary Advisory Council. In 2013, the project received 

Projects of Special Merit (PSM) funding for on-going benthic mapping and project enhancement.  

Florida Estuarine Habitat Restoration: Creating and Testing Statewide Planning Guidance: The 

Estuarine Habitat Restoration Planning Guide for Florida was developed by the Northeast Restoration 

Team, led by the St. Johns River Water Management District, and was completed in 2013. The Planning 

Guide provides guidance for regional estuarine habitat restoration plans in Florida, fulfilling a program 

change by establishing new statewide guidelines for estuary restoration. In addition, the team 
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completed the Northeast Florida Estuarine Habitat Restoration Plan in 2014 to coordinate regional 

management and funding efforts to improve estuarine restoration.  

Special Area Management Planning for FWC’s Critical Wildlife Areas: The Florida Fish and Wildlife 

Conservation Commission’s Critical Wildlife Areas protect wildlife from human impacts. A Special Area 

Management Plan was completed in 2013 for the Critical Wildlife Conservation Areas system, allowing 

for statewide coordination and management.  

Marine Debris and Aquaculture Use Zones: The Florida Department of Agriculture and Consumer 

Services (DACS), Division of Aquaculture revised the state’s Aquaculture Best Management Practices 

(BMPs) to provide guidance for reducing marine debris from shellfish aquaculture use zones. New BMPs 

were written to prevent production gear losses off lease sites, and to require collection and cleanup. 

Prior to this 309 strategy, there were no existing BMP resources to educate shellfish farmers on how to 

reduce marine debris. In addition, DACS conducted shellfish processor workshops, and contracted, 

installed, and managed marine debris collection containers at seven shellfish processor or publically 

accessible locations. DACS also contracted for removal of marine debris at deepwater sites (usually 

around fifteen feet) that experience strong tidal flow. 
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ENHANCEMENT AREA ASSESSMENT 
 

Wetlands 

 

Section 309 Enhancement Objective: Protection, restoration, or enhancement of the existing coastal 

wetlands base, or creation of new coastal wetlands. §309(a)(1) 

Note: For the purposes of the Wetlands Assessment, wetlands are “those areas that are inundated or 

saturated at a frequency and duration sufficient to support, and that under normal circumstances do 

support, a prevalence of vegetation typically adapted for life in saturated soil conditions.” [33 CFR 

328.3(b)]. See also pg. 17 of the CZMA Performance Measurement Guidance1 for a more in-depth 

discussion of what should be considered a wetland. 

 

Phase I Assessment 
 

Resource Characterization: 

 

1. Using provided reports from NOAA’s Land Cover Atlas2 , please indicate the extent, status, and 
trends of wetlands in the state’s coastal counties. You can provide additional or alternative 
information or use graphs or other visuals to help illustrate or replace the table entirely if better 
data are available.  

 

Coastal Wetlands Status and Trends 

Current state of wetlands in 2011 (acres) 13,286,479.25 (30.17% of state) 

Net change in total wetlands (gained or lost)* 
from 1996-2011 from 2006-2011 

-151,148 -51,973.1 

Net change in freshwater (palustrine wetlands) 

(gained or lost)* 

from 1996-2011  from 2006-2011 

-132,701 -39,415.3 

Net change in saltwater (estuarine) wetlands 

(gained or lost)* 

from 1996-2011 from 2006-2011 

-17,445.1 -13,498.3 

Net change in Unconsolidated Shore wetlands 

(gained or lost)* 

from 1996-2011 from 2006-2011 

-1,001 940.5 

 

1 http://coastalmanagement.noaa.gov/backmatter/media/czmapmsguide11.pdf 
2 http://www.csc.noaa.gov/ccapatlas/. Summary reports compiling each state’s coastal county data are provided on the ftp site. 
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How Wetlands Are Changing* 

Land Cover Type 

Area of Wetlands Transformed to 

Another Type of Land Cover 

between 1996-2011 (Acres)  

Area of Wetlands Transformed to 

Another Type of Land Cover 

between 2006-2011 (Acres) 

Development -194,354.0 -47,268.7 

Agriculture 15,766.7 -5,571.0 

Barren Land -32,665.6 -16,142.8 

Water -9,827.2 19,419.5 

* Negative change indicates wetlands lost; positive change indicates wetlands gained 

The first table indicates net changes in wetland type, and the second table shows land cover types most 

likely to be associated with those net changes. Some of the changes may not reflect permanent wetland 

losses. Overall, coastal wetlands are in decline, and development is the leading cause of this decline. 

However, the rate of decline is decreasing, which may be due to increasing protection, restoration, and 

mitigation efforts in Florida, as well as economic restrictions on development (Florida Department of 

Environmental Protection, 2012 p. 78). 

 

2. If available, briefly list and summarize the results of any additional state- or territory-specific data or 
reports on the status and trends of coastal wetlands since the last assessment to augment the 
national data sets.  

 

Florida delineates wetlands differently than the federal method. State wetland boundaries are 

delineated according to Chapter 62-340, Florida Administrative Code (F.A.C.), and Chapters 373.421 and 

.4211, Florida Statutes (F.S.). State and federal methods generally produce similar results. However, 

differences in the classification of plant and soil indicators may result in different wetland boundaries, 

and state methods do not exclude “isolated” wetlands. 

 

The Environmental Resource Permitting (ERP) program regulates activities involving the alteration of 

surface water flows, including the dredging and filling of wetlands. ERP is processed by the Department 

of Environmental Protection (DEP) or one of the five water management districts, with an intent of “no 

net loss of wetland function.” The table below provides the latest summary of wetland loss/gain data 

recorded through the ERP program. Between 2008 and 2013, approximately 12,000 acres of wetlands 

were recorded as permanently lost, 1,300 acres temporarily disturbed, 61,000 acres preserved, 9,400 

acres created, and 82,000 acres improved. 
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State ERP Wetland Loss/Gain Data 2008-2013* 

Permitting 

Agency/ 

Timeframe 

Acreage 

Permanently 

Lost 

Acreage 

Temporarily 

Disturbed 

Acreage 

Preserved 

Acreage 

Created 

Acreage 

Improved 

NWFWMD           

10/08 to 09/09 6.70 3.52 242.72 3.48 27.24 

10/09 to 09/10 7.41 3.49 1138.78 5.68 13.63 

10/10 to 09/11§ 13.07 0.59 93.41 2.65 9.76 

10/11 to 9/12 32.92 2.57 188.61 5.40 19.99 

10/12 to 9/13 36.89 2.69 48.38 15.75 37.70 

Total 96.99 12.86 1711.90 32.96 108.32 

SWFWMD           

10/08 to 09/09 682.77 170.78 4266.07 1119.38 764.81 

10/09 to 09/10 354.77 93.13 3379.11 910.78 1019.27 

10/10 to 09/11 430.20 105.08 3947.53 1088.34 1743.49 

10/11 to 9/12 403.2β 88.57β 23.64β 284.84β 269.42β 

10/12 to 9/13 421.55 56.85 1808.63 127.27 293.10 

Total 1889.29 425.84 13401.34 3245.77 3820.67 

SJRWMD           

10/08 to 09/09 1109.43 13.17 5577.01 63.59 709.89 

10/09 to 09/10 479.38 15.47 2531.81 9.20 176.90 

10/10 to 09/11 872.00 310.00 3676.24 61.17 627.17 

10/11 to 9/12 1397.42ᵟ 3.02 3369.91 46.49 1828.00 

10/12 to 9/13 380.66 5.77 2268.58 14.46 660.11 

Total 2841.47 347.43 17423.55 194.91 4002.07 

SFWMD           

10/08 to 09/09 263.03 

Did not track 

this 

information 

584.62 44.91 310.88 

10/09 to 09/10 543.12 3525.64 80.82 62693.89 

10/10 to 09/11 577.00 3327.75 1108.04 3067.73 

10/11 to 9/12 1140.38 17036.58 2152.38 3247.50 
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State ERP Wetland Loss/Gain Data 2008-2013* 

Permitting 

Agency/ 

Timeframe 

Acreage 

Permanently 

Lost 

Acreage 

Temporarily 

Disturbed 

Acreage 

Preserved 

Acreage 

Created 

Acreage 

Improved 

10/12 to 9/13 3031.19 3405.31 2513.07 3959.33 

SFWMD           

Total 5554.72 0.00 27879.90 5899.22 73279.33 

SRWMD           

10/08 to 09/09 0.00 5.44 1.20 0.00 ** 

10/09 to 09/10 0.71 4.26 0.00 0.30 0.00 

10/10 to 09/11 5.58 20.43 28.64 0.00 0.75 

10/11 to 9/12 17.31 0.04 0.00 0.00 131.48 

10/12 to 9/13 4.32 0.83 5.30 0.00 21.28 

Total 27.92 31.00 35.14 0.30 153.51 

DEP           

10/08 to 09/09 41.20 429.58 246.92 0.66 293.20 

10/09 to 09/10 30.32 7.48 297.71 4.81 230.43 

10/10 to 09/11 11.85 16.95 96.19 4.23 7.56 

10/11 to 09/12 41.75 2.76 37.10 0.32 35.12 

10/12 to 09/13 1253.92 14.30 19.40 5.72 6.26 

Total 1379.04 471.07 697.32 15.74 572.57 

Grand Total 11789.43 1288.20 61149.15 9388.90 81936.47 

AVERAGE 

Acres/Year 
2357.89 257.64 12229.83 1877.78 16387.29 

* Environmental Resource Permitting (ERP) Program processed by DEP or one of the five water management districts (WMDs): Northwest, 

Southwest, St. Johns River, South Florida, and Suwannee River 
ᵝ 2011 SWFMD adjusted methodology to reflect only acres of creation, preservation & restoration accounted for during application review using 

final Uniform Mitigation Assessment Method (UMAM) data 

ᵟ Acreage permanently lost includes other surface waters which could include ditches, surface water management ponds, or other artificially 

created water bodies  
** Did not track this information 

 

Averaged over the five year period from 2008 to 2013, ERP results indicate a decrease in wetland loss, 

relative to previous ERP monitoring described by FACT 2010 (below). An average of approximately 2,400 
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acres were permanently lost per year, 250 acres temporarily disturbed per year, 12,000 acres preserved 

per year, 1,900 acres created per year, and 16,000 acres preserved per year.  

 

Florida Assessment of Coastal Trends (FACT) 2010 (2012): Although Florida continues to lose wetlands 

due to land use conversion, the state has met its policy goal of “no net loss of wetland function” for the 

past few years. The ERP program of the FDEP Office of Submerged Lands and Environmental Resources 

(SLER) showed a decrease in wetland loss in Florida from 2004 to 2010, averaging less than 4,000 acres 

of wetland loss per year. During the same timeframe, 1,771 acres of wetland were created per year, 

while another 15,164 acres/year were improved. In addition, 16,744 acres/year were preserved, for a 

total of more than 100,000 acres of preserved wetlands during the six year period. 

 

The Florida Forever land acquisition program steadily increased statewide land conservation from 2001 

to 2010. However, economic conditions drastically reduced the trend, seeing only a 0.2% increase in 

conservation land in 2010. 

 

Understanding Future Sea Level Rise Impacts on Coastal Wetlands in the Apalachicola Bay Region of 

Florida’s Gulf Coast (2012): A Sea Level Affecting Marshes Model (SLAMM) assessment was completed 

using 306 Coastal Partnership Initiative (CPI) funds. The Nature Conservancy’s final report examines sea 

level rise impacts on wetlands, species, development, infrastructure, and cultural resources in the 

Apalachicola region. Salt and brackish marsh habitat are expected to increase, replacing lost forested 

wetlands and affecting habitat-dependent species.  

 

Sea-Level Rise, Inundation, and Marsh Migration: Simulating Impacts on Developed Lands and 

Environmental Systems (2015): A SLAMM assessment of the Matanzas River Basin simulated land-cover 

change through wetland migration under three sea-level rise scenarios. The model suggested a 

difference between allowing wetlands to migrate onto developed lands and blocking wetland migration 

onto developed lands. If wetlands were allowed to migrate onto developed lands, wetland coverage of 

the study area increased under each sea level rise scenario assessed by a maximum of 1%. If wetlands 

were not allowed to migrate onto developed lands, wetland coverage of the study area decreased by a 

maximum change of -6%. Beaches, tidal flats, and saltmarshes were the most affected land cover types, 

gaining or losing area depending on the sea level rise scenario. The report is a product of the Planning 

for Sea Level Rise in the Matanzas Basin project led by the Guana Tolomato Matanzas National Estuarine 

Research Reserve (GTM NERR) and the University of Florida. 

 

Gulf of Mexico Alliance Sea-Level Affecting Marshes Model (SLAMM) analyses (2011):  

 The Gulf of Mexico Foundation funded sea level rise sensitivity analyses for the Great White 
Heron National Wildlife Refuge (NWR), Ten Thousand Islands NWR, and Lower Suwannee NWR 
to support the Habitat Conservation and Restoration Priority Issue team of the Gulf of Mexico 
Alliance. Application of SLAMM in each of the refuges predicted significant impacts to wetlands 
habitats, such as mangroves, tidal flats, irregularly and regularly flooded marsh, etc., under a 
variety of sea level rise scenarios by 2100.  

 An additional SLAMM analysis for Saint Andrew and Choctawhatchee Bays was provided by The 
Nature Conservancy through a Mississippi Department of Marine Resources grant to support the 
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Coastal Community Resiliency Team of the Gulf of Mexico Alliance. Moderate to severe changes 
in habitat were predicted under the sea level rise scenarios by 2100.  

 

Management Characterization: 

 

1. Indicate if there have been any significant changes at the state or territory level (positive or 
negative) that could impact the future protection, restoration, enhancement, or creation of coastal 
wetlands since the last assessment.  

 

Management Category Significant Changes Since Last Assessment  
(Y or N) 

Statutes, regulations, policies, or case law 

interpreting these Y 

Wetlands programs (e.g., regulatory, mitigation, 

restoration, acquisition) 
Y 

 

2. For any management categories with significant changes, briefly provide the information below. If 
this information is provided under another enhancement area or section of the document, please 
provide a reference to the other section rather than duplicate the information: 

a. Describe the significance of the changes;  
b. Specify if they were 309 or other CZM-driven changes; and  
c. Characterize the outcomes or likely future outcomes of the changes.  

 

Statutes, regulations, policies: 

 

Several bills and statutes have been enacted by the Florida Legislature in recent years which may 

affect coastal wetlands and water resources, at least on a situational basis.  It may be impractical to 

make generalized assumptions about the future outcomes of these changes. 

 

An amendment to the Florida Constitution was passed by referendum during the 2014 general 

election requiring that 33% of the funds presently being collected from excise taxes be set aside 

solely for land conservation and acquisition (e.g. “Florida Forever”) and therefore be inaccessible for 

any other use (e.g. general revenue funds, etc.).  This, along with generally-improving economic 

conditions within the state, may facilitate future acquisition of important conservation lands (coastal 

and otherwise). 

 

Several administrative rule changes have been implemented during this time period, which may 

affect the regulation and conservation of coastal wetlands and associated water resources.  These 

include, but are not limited to, the following revisions to the F.A.C. (See Cumulative & Secondary 

Impacts): 

 New statewide ERP rules (Chapter 62-330, F.A.C.) 

 New dissolved oxygen criteria for surface waters (Chapters 62-302.533, F.A.C.) 

 New numeric nutrient criteria for surface waters (Chapter 62-302.531 & .532, F.A.C.) 

 New allocations of Total Maximum Daily Loads (TMDLs) (Chapter 62-304, F.A.C.) 
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Potentially-relevant policy changes include the implementation of several new Basin Management 

Action Plans (BMAPs) via secretarial order under s. 403.067(7) F.S., as a means to achieve water 

quality restoration goals set forth in adopted TMDLs.  Implementation of these BMAPs may include 

watershed restoration projects that could affect some coastal wetlands and systems. A discussion of 

specific BMAPs adopted may be found under the management characterization of Cumulative and 

Secondary Impacts. 

 

None of the above are 309 or CZM-driven changes, but are carried out by FCMP networked 

programs  

 

Wetlands Programs: 

 

Estuarine Habitat Restoration Planning Guide for Florida: See Special Area Management Planning 

The Northeast Florida Estuarine Habitat Restoration Plan: See Special Area Management Planning 

 

Enhancement Area Prioritization: 

 

1. What level of priority is the enhancement area for the coastal management program?  
 

High  __ __          

Medium  __ X _  

Low  _____ 

   

2. Briefly explain the reason for this level of priority. Include input from stakeholder engagement, 
including the types of stakeholders engaged.  

 

Wetlands provide crucial habitat and promote water quality. While Florida has been successful in 

fulfilling a “no net loss of wetland function,” development and sea level rise continue to threaten 

wetland loss. Potential strategies to develop comprehensive assessments of ocean and coastal resources 

at Florida’s place-based management locations and to update Aquatic Preserve management plans, 

which may benefit wetlands, will be proposed under other enhancement areas. 
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Coastal Hazards 
 
Section 309 Enhancement Objective: Prevent or significantly reduce threats to life and property by 
eliminating development and redevelopment in high-hazard areas, managing development in other 
hazard areas, and anticipating and managing the effects of potential sea level rise and Great Lakes level 
change. §309(a)(2) 
 

Note: For purposes of the Hazards Assessment, coastal hazards include the following traditional 
hazards and those identified in the CZMA: flooding; coastal storms (including associated storm 
surge); geological hazards (e.g., tsunamis, earthquakes); shoreline erosion (including bluff and 
dune erosion); sea level rise; Great Lake level change; land subsidence; and saltwater intrusion. 

 

Phase I Assessment 
 
Resource Characterization: 
 

1. Flooding: Using data from NOAA’s State of the Coast “Population in the Floodplain” viewer3 and 
summarized by coastal county through NOAA’s Coastal County Snapshots for Flood Exposure,4 
indicate how many people were located within the state’s coastal floodplain as of 2010 and how 
that has changed since 2000. You may use other information or graphs or other visuals to help 
illustrate. 

Population in the Coastal Floodplain 

 2000 2010 Percent Change from 2000-2010 

No. of people in coastal 
floodplain5 

4,346,439 5,190,743 19.43% 

No. of people in coastal 
counties6 

12,285,697 14,194,603 
15.54% 

Percentage of people in coastal 
counties in coastal floodplain  

35.38% 36.57% 
---------- 

 
FEMA estimates that roughly 41% of Florida is prone to flooding, which is the highest percentage of all 50 
states (Southwest Florida Water Management District, 2006). Florida also has the highest population 
located in the floodplain of any other state, and approximately 1.11 million of the 2.41 million National 
Flood Insurance policies are in Florida (NOAA State of the Coast, 2012).  
 
 

 
 

 
 

3 http://stateofthecoast.noaa.gov/pop100yr/welcome.html. Note FEMA is in the process of updating the floodplain data. This viewer reflects floodplains as of 2010. 
If you know the floodplain for your state has been revised since 2010, you can either use data for your new boundary, if available, or include a short narrative 
acknowledging the floodplain has changed and generally characterizing how it has changed. 
4 www.csc.noaa.gov/digitalcoast/tools/snapshots 
5 To obtain exact population numbers for the coastal floodplain, download the Excel data file on the State of the Coast “Population in the Floodplain” viewer: 
http://stateofthecoast.noaa.gov/pop100yr/welcome.html. Summary population data for each coastal state is available on the ftp site. 
6 To obtain population numbers for coastal counties, see spreadsheet of coastal population and critical facilities data provided or download directly from 
http://www.csc.noaa.gov/digitalcoast/data/stics. Summary population data for each coastal state is available on the ftp site. 
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2. Shoreline Erosion: Using data from NOAA’s State of the Coast “Coastal Vulnerability Index,”7 
indicate the vulnerability of the state’s shoreline to erosion. You may use other information or 
graphs or other visuals to help illustrate or replace the table entirely if better data is available.  

Vulnerability to Shoreline Erosion  

Vulnerability 
Ranking 

Miles of Shoreline Vulnerable Percent of Coastline8 

Very low  
(>2.0m/yr) accretion 90 2% 

Low 
(1.0-2.0 m/yr) 

accretion) 329 8% 
Moderate 

(-1.0 to 1.0 m/yr) stable 2,590 64% 
High 

(-1.1 to -2.0 m/yr) 
erosion 448 11% 

Very high 
(<-2.0 m/yr) erosion 593 15% 

 

The most recent Florida Department of Environmental Protection (DEP) “Critically Eroded Beaches in 
Florida” report listed 407.3 miles of critically eroded beach and 93.9 miles of non-critically eroded beach 
(DEP, 2014, p. 3) out of the 825 total miles of sandy beach in Florida. These numbers are similar to the 
previous 309 Assessment, citing 397.4 miles of critically eroded and 96 miles of non-critically eroded 
beach for 2009. 

The Bureau of Beaches and Coastal Systems 
definition of Critical Erosion:  

“Critically eroded area is a segment of the 
shoreline where natural processes or human 
activity have caused or contributed to erosion 
and recession of the beach or dune system to 
such a degree that upland development, 
recreational interests, wildlife habitat, or 
important cultural resources are threatened or 
lost. Critically eroded areas may also include 
peripheral segments or gaps between identified 
critically eroded areas which, although they may 
be stable or slightly erosional now, their inclusion 
is necessary for continuity of management of the 
coastal system or for the design integrity of 
adjacent beach management projects” (DEP, 
2014, p. 5).  

7 http://stateofthecoast.noaa.gov/vulnerability/welcome.html (see specifically “Erosion Rate” drop-down on map). The State of the Coast visually displays the data 
from USGS’s Coastal Vulnerability Index. 
8 To obtain exact shoreline miles and percent of coastline, mouse over the colored bar for each level of risk or download the Excel data file.  
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3. Sea Level Rise: Using data from NOAA’s State of the Coast “Coastal Vulnerability Index”,9 
indicate the vulnerability of the state’s shoreline to sea level rise. You may provide other 
information or use graphs or other visuals to help illustrate or replace table entirely if better 
data is available.  

Coastal Vulnerability to Historic Sea Level Rise 

Vulnerability Ranking Miles of Shoreline Vulnerable Percent of Coastline 

Very low - - 

Low 2,580 63.7% 
Moderate 1,471 36.3% 

High - - 

Very high - - 

 
According to a Florida Oceans and Coastal Council’s (FOCC) report on sea level rise in Florida, sea level 
rise is expected to exacerbate flooding and storm surge, i.e. hurricane damage, as well as erosion and 
salt water intrusion. By 2030, the replacement value of built-environment and infrastructure in Florida’s 
coastal counties is projected to be $3 trillion, which will be vulnerable to sea level rise and its associated 
impacts (FOCC, 2010). 
 

4. Other Coastal Hazards: In the table below, indicate the general level of risk in the coastal zone 
for each of the coastal hazards. The state’s multi-hazard mitigation plan is a good additional 
resource to support these responses. 

Type of Hazard General Level of Risk10 (H, M, L) 

Flooding (riverine, stormwater)  H 

Coastal storms (including storm surge)11 H 

Geological hazards (e.g., tsunamis, earthquakes) L 

Shoreline erosion12 H 

Sea level rise H 

Great Lake level change N/A 

Land subsidence (including sinkholes) M 

Saltwater intrusion H 

Tornadoes M 

Wildfires M 

 

5.  If available, briefly list and summarize the results of any additional data or reports on the level of 
risk and vulnerability to coastal hazards within your state since the last assessment. The state’s 
multi-hazard mitigation plan or climate change risk assessment or plan may be a good resource to 
help respond to this question. 

 

9 http://stateofthecoast.noaa.gov/vulnerability/welcome.html (see “Vulnerability Index Rating” drop-down on map). The State of the Coast visually displays the data 
from USGS’s Coastal Vulnerability Index. 
10 Risk is defined as “the estimated impact that a hazard would have on people, services, facilities and structures in a community; the likelihood of a hazard event 
resulting in an adverse condition that causes injury or damage.” Understanding Your Risks: Identifying Hazards and Estimating Losses. FEMA 386-2. August 2001 
11 In addition to any state- or territory-specific information that may help respond to this question, the U.S. Global Change Research Program has an interactive 
website that provides key findings from the 2014 National Climate Assessment for each region of the country, including regions for the coasts and oceans, and 
various sectors. The report includes findings related to coastal storms and sea level rise that may be helpful in determining the general level of risk. See 
http://nca2014.globalchange.gov/. 
12 See NOAA State of the Coastal Vulnerability to Sea Level Rise Tool (select “Erosion Rate” from drop-down box) 
http://stateofthecoast.noaa.gov/vulnerability/welcome.html. The State of the Coast visually displays the data from USGS’s Coastal Vulnerability Index. 
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2013 State of Florida Enhanced Hazard Mitigation Plan: The risk assessment for the State of Florida 
Hazard Mitigation Plan (SHMP) was originally developed in 2004. The Florida Division of Emergency 
Management (DEM) contracted for the revision of the risk management section in 2007, 2010, and 
2013. A qualitative Hazard Summary for each county was developed based on the county’s Local 
Mitigation Strategies. The information for the Coastal Counties is provided below. As seen from the 
table, relatively high risks for coastal counties include flooding, hurricanes, and erosion. However, each 
county uses its own scale for assessing hazard risk. As a result, county risk levels may not be directly 
comparable.  
 
State of Florida Hazard Mitigation Plan State Risk Assessment, 2013  

 
Spatial Hazards Events and Loss Database for the United States (SHELDUS): SHELDUS provides 
summaries of hazardous event losses from 1960-2009. The largest monetary losses for Florida involve 
hurricanes and tropical storms followed by flooding. The category with the greatest number of events is 
severe weather followed by wind. The greatest economic losses were in the South Florida region and 
the very northwest portions of Florida (University Of South Carolina Hazards and Vulnerability Research 
Institute, 2014).  
 
Climate-Sensitive Hazards in Florida: The Building Resilience Against Climate Effects (BRACE) program at 
the Florida Department of Health (DOH) collaborated with the University of South Carolina Hazards and 
Vulnerability Research Institute to assess the following climate-sensitive hazards in Florida, and the 
intersection of those hazards with social and medical vulnerability: hurricane winds, storm surge, flash 
flooding, sea level rise, extreme heat, drought, and wildland fires. Existing climate scenarios project 
heat, drought, and sea level rise vulnerability to the year 2100 with a high, medium, and low range of 
outcomes for these three hazards. Probability indexes are used in conjunction with historical patterns to 

373

http://www.floridadisaster.org/Mitigation/State/Index.htm
http://hvri.geog.sc.edu/SHELDUS/index.cfm?page=maps
http://hvri.geog.sc.edu/SHELDUS/index.cfm?page=maps
http://hvri.geog.sc.edu/SHELDUS/index.cfm?page=maps
http://www.floridahealth.gov/environmental-health/climate-and-health/_documents/climate-sensitive-hazards-in-florida-final-report.pdf


explain possible changes in hurricane winds, storm surge, flooding, and wildland fires. Despite 
uncertainty of long-term climatological trends, climate-sensitive hazards are generally expected to 
increase in severity. The report identifies the need for comprehensive planning across all jurisdictions 
utilizing the best available data and methods (University Of South Carolina Hazards and Vulnerability 
Research Institute, 2012). 
 
2012 State Wildlife Action Plan - Florida Fish and Wildlife Conservation Commission (FWC): The State 
Wildlife Action Plan includes a chapter on adapting to potential future coastal hazards and provides a 
vulnerability assessment of species, and recommendations for adaptation actions. Sea level rise is 
highlighted as one of the most important long-term threats to Florida. Amphibians were generally 
predicted to be the most vulnerable to sea level rise effects due to their inability to effectively disperse 
and their need for specific hydrologic conditions. Most reptiles assessed were predicted to be highly to 
extremely vulnerable. Birds and mammals may be less susceptible to sea level rise relative to reptiles 
and amphibians due to their greater mobility and dispersal abilities. However, some species of birds and 
mammals were predicted to be highly to extremely vulnerable (FWC, 2012). 

 

Understanding Future Sea Level Rise Impacts on Coastal Wetlands in the Apalachicola Bay Region of 
Florida’s Gulf Coast (2012): A Sea Level Affecting Marshes Model (SLAMM) assessment was completed 
using 306 Coastal Partnership Initiative (CPI) funds. The Nature Conservancy’s final report examines sea 
level rise impacts on wetlands, species, development, infrastructure, and cultural resources in the 
Apalachicola region. Salt and brackish marsh habitat are expected to increase, replacing lost forested 
wetlands and affecting habitat-dependent species.  
 
Sea-Level Rise, Inundation, and Marsh Migration: Simulating Impacts on Developed Lands and 
Environmental Systems (2015): A SLAMM assessment of the Matanzas River Basin simulated land-cover 
change through wetland migration under three sea-level rise scenarios. The model suggested a 
difference between allowing wetlands to migrate onto developed lands and blocking wetland migration 
onto developed lands. If wetlands were allowed to migrate onto developed lands, wetland coverage of 
the study area increased under each sea level rise scenario assessed by a maximum of 1%. If wetlands 
were not allowed to migrate onto developed lands, wetland coverage of the study area decreased by a 
maximum change of -6%. Beaches, tidal flats, and saltmarshes were the most affected land cover types, 
gaining or losing area depending on the sea level rise scenario. The report is a product of the Planning 
for Sea Level Rise in the Matanzas Basin project led by the Guana Tolomato Matanzas National Estuarine 
Research Reserve (GTM NERR) and the University of Florida. 
 
Gulf of Mexico Alliance Sea-Level Affecting Marshes Model (SLAMM) analyses:  

 The Gulf of Mexico Foundation funded sea level rise sensitivity analyses for the Great White 
Heron National Wildlife Refuge (NWR), Ten Thousand Islands NWR, and Lower Suwannee NWR 
to support the Habitat Conservation and Restoration Priority Issue team of the Gulf of Mexico 
Alliance. Application of SLAMM in each of the refuges predicted significant impacts to habitats, 
such as mangroves, estuarine beach, undeveloped dry land, tidal flat, developed dry land, 
irregularly and regularly flooded marsh, etc., under a variety of sea level rise scenarios by 2100.  

 An additional SLAMM analysis for Saint Andrew and Choctawhatchee Bays was provided by The 
Nature Conservancy through a Mississippi Department of Marine Resources grant to support the 
Coastal Community Resiliency Team of the Gulf of Mexico Alliance. Moderate to severe changes 
in habitat were predicted under the sea level rise scenarios by 2100. 
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Management Characterization: 
 

1. Indicate if the approach is employed by the state or territory and if significant state- or territory-
level changes (positive or negative) have occurred that could impact the CMP’s ability to prevent or 
significantly reduce coastal hazards risk since the last assessment. 

 

Management Category 
Employed by State 

or Territory 
(Y or N) 

CMP Provides 
Assistance to 

Locals that Employ 
(Y or N) 

Significant Changes 
Since Last 

Assessment  
(Y or N) 

Statutes, regulations, policies, or case law interpreting these that address: 

elimination of 
development/redevelopment  

in high-hazard areas13 
Y Y N 

management of 
development/redevelopment 

 in other hazard areas 
Y Y Y 

climate change impacts, including sea 
level rise or Great Lake level change 

Y Y Y 

Hazards planning programs or initiatives that address:  

hazard mitigation Y Y Y 

climate change impacts, including sea 
level rise or Great Lake level change 

Y  Y Y 

Hazards mapping or modeling programs or initiatives for: 

sea level rise or Great Lake level change  Y Y Y 
http://www.floridajobs.org/community-planning-and-development/programs/technical-assistance/community-resiliency/coastal-high-hazard-areas#EvacStudies 
 

2. Briefly state how “high-hazard areas” are defined in your coastal zone. 

 

The “coastal high-hazard area” is defined in 163.3178(2)(h)9 of Florida Statutes as “the area below the 
elevation of the category 1 storm surge line as established by a Sea, Lake, and Overland Surges from 
Hurricanes (SLOSH) computerized storm surge model.” Local governments are required to designate 
Coastal High Hazard Areas (CHHA) on their future land use map series.  

 

3. For any management categories with significant changes, briefly provide the information below. If 
this information is provided under another enhancement area or section of the document, please 
provide a reference to the other section rather than duplicate the information: 

a. Describe the significance of the changes;  
b. Specify if they were 309 or other CZM-driven changes; and  
c. Characterize the outcomes or likely future outcomes of the changes.  

 
Statutes, regulations, policies, or case law: 
  

Community Planning Act (2011): In July, 2011, the Florida Legislature adopted “Adaptation Action 
Areas” into statute (see Sections 163.3164(1) and 163.3177(6)(g)(10), Florida Statutes (F.S.)). 
"Adaptation action area" (or "adaptation area") is an optional comprehensive plan designation for 
areas that experience coastal flooding and are vulnerable to the related impacts of rising sea levels 

13 Use state’s definition of high-hazard areas. 
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to prioritize funding for infrastructure needs and adaptation planning. Local governments that adopt 
an adaptation action area may consider policies within the coastal management element to improve 
resilience to coastal flooding. Criteria for the adaptation action area may include: (a) Areas below, 
at, or near mean high water; (b) Areas which have a hydrological connection to coastal waters; 
and/or, (c) Areas designated as evacuation zones for storm surge. The Act was not a 309 or CZM-
driven change per se, but Sections 163.3164(1) and 163.3177(6)(g)(10), F.S. were formally submitted 
to NOAA as part of the 2012 Routine Program Change document, and were approved by OCRM on 
August 9th, 2012. 
 
2010 Florida Building Code, Flood Resistant Construction Standards (2012): The 2010 Florida 
Building Code (FBC) was adopted by the Florida Building Commission in 2012. The 2010 FBC now 
contains flood resistant construction standards for all development activities, including several 
higher standards, such as a freeboard (1 to 3 feet above design flood levels) for nearly all new and 
substantially improved structures. Adoption of flood resistant construction standards ensures that 
communities across the state are requiring all new and substantially improved structures to be built 
to standards that are resilient to coastal flood hazards and forces. This was not a 309 or CZM-driven 
change. 

 
Hazards planning programs, or initiatives: 
 

 Community Resiliency Initiative, Planning for Sea Level Rise (309): In 2011, the Department of 
Economic Opportunity (DEO) kicked-off a five-year project to integrate adaptation to potential sea 
level rise into current planning mechanisms including the local comprehensive plan, local hazard 
mitigation plan, and post-disaster redevelopment plan. This effort is steered by a Focus Group of 
statewide experts on adaptation and coastal vulnerability, as well as stakeholders in the coastal 
area. First, DEO researched similar efforts in other states, and how the "adaptation action area" may 
be implemented at the local level. Next, adaptation planning was piloted in three communities. 
Finally, all lessons learned will be compiled and disseminated statewide. 

  

Adaptation Action Area PSM (309) (2012): The Department of Economic Opportunity (DEO) 
received additional funding through a Project of Special Merit (PSM) to work with the City of Ft. 
Lauderdale as they integrate Adaptation Action Areas into their local comprehensive plan. 

 

Model Flood Damage Prevention Ordinance (2012): Following the adoption of the 2010 Florida 
Building Code (FBC), the Florida Division of Emergency Management (FDEM) produced a model 
Flood Damage Prevention Ordinance for all communities in Florida. As of November 2014, nearly 
two-thirds of communities have adopted a variation of the model ordinance, including the majority 
of the state’s most populated places. The model ordinance serves to ensure that all development 
activities that are not regulated by the FBC (i.e., non-structural building activities) are resilient to 
coastal flood hazards and forces. This was not a 309 or CZM-driven change. 
 
Local Mitigation Handbook and State Mitigation Plan Review Guide: In 2013, FEMA updated the 
Local Mitigation Handbook for local governments to use in developing or updating local hazard 
mitigation plans. FEMA is proposing changes to their State Mitigation Plan Review Guide, which 
have not yet been approved. The proposed changes include strengthening requirements for 
assessing risk considering a changing climate and changes in land use and development. This was 
not a 309 or CZM-driven change. 
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Hazards mapping or modelling programs or initiatives: 

 

Building Resilience Against Climate Effects (BRACE) Program (2012): The BRACE Program at the 
Florida Department of Health (DOH) is working to improve the ability of the public health sector to 
respond to health effects related to climate variability by analyzing the current and projected future 
impacts of climate on health. The program is funded by the United States Centers for Disease 
Control and Prevention through 2016 (DOH, 2014), and is not driven by 309 or CZM.  

 

Hillsborough County Pilot Project and Hillsborough 2040 Transportation Plan (2014): Hillsborough 
County was selected by the Federal Highway Administration to conduct a pilot project to assess the 
regional transportation system's resiliency to extreme weather. The Hillsborough County 
Metropolitan Planning Organization (MPO), Hillsborough County Public Works-Hazard Mitigation 
Section, Planning Commission, Tampa Bay Regional Planning Commission, and the University of 
South Florida, will utilize sea level rise data and models developed for FDOT by UF’s GeoPlan Center 
to develop strategies to offset the effects of inland flooding, storm surge, and sea level rise. Some of 
these mitigation projects will be included in the Hillsborough 2040 Transportation Plan.  

 
State-wide Bridge Analysis: Wave-loading Vulnerability (2004, In Progress): The Florida 
Department of Transportation (FDOT) has addressed sea level rise in recent transportation system 
vulnerability assessments. Following the destruction of the I-10 bridges over Escambia Bay during 
Hurricane Ivan in 2004, FDOT initiated a project to assess the wave loading vulnerability of the 
state’s bridges (FDOT, 2010). As part of this effort, the department contracted with Ocean 
Engineering Associates (OEA) to conduct an analysis of the bridges in Miami-Dade and Monroe 
Counties (Ocean Engineering Associates, 2008). OEA included an adjustment for 2100 relative sea 
level rise in its design water surface elevations following the method developed by Titus and 
Narayanan (1995). The department is conducting similar vulnerability analyses of bridges 
throughout the state. 
 
Sketch Planning Tool - Florida Department of Transportation (FDOT) & University of Florida (UF): 
The FDOT Office of Policy Planning provides technical support to the state’s Metropolitan Planning 
Organizations (MPOs) including guidance on preparing their long-range transportation plans (LRTPs). 
The department is currently funding development of a Sketch Planning Tool by UF’s GeoPlan Center 
that can be used as a module with the department’s environmental screening tool (EST) during the 
Efficient Transportation Decision Making process (ETDM). The GeoPlan Center’s Sketch Planning 
Tool will allow EST users to assess the vulnerability of existing and proposed transportation projects 
to sea level rise inundation for a variety of scenarios. 
 
Sea level rise initiatives at National Estuarine Research Reserves (NERRS): The Florida Department 
of Environmental Protection (FDEP) collaborates with NOAA through the NERRS System-wide 
Monitoring Program (SWMP) by conducting long-term monitoring of biological and physical 
parameters at Florida’s National Estuarine Research Reserves: Apalachicola, Guana Tolomato 
Matanzas, and Rookery Bay. Apalachicola, Guana Tolomato Matanzas, and Rookery Bay are in the 
process of determining strategies to implement Sentinel Sites to understand sea level rise impacts 
under the NERRS Sentinel Sites Program (NERRS SSP). The NERRS SSP will build upon SWMP by 
monitoring trends in vegetative habitat change related to changes in sea level and inundation. In 
addition, the Apalachicola National Estuarine Research Reserve participates in NOAA’s Northern Gulf 
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of Mexico Sentinel Sites Cooperative. Long-term monitoring within the reserve will contribute to an 
integrative ecosystem approach to addressing sea level change.  
  
Southeast Florida Regional Climate Compact: Regional Climate Action Plan (2012): A collaborative 
effort among Broward, Miami-Dade, Monroe, and Palm Beach counties to develop a climate change 
action plan, specific accomplishments include the development of regionally-consistent 
methodologies for mapping sea-level rise impacts, assessing vulnerability, and understanding the 
sources of regional greenhouse gas emissions. The compact calls for concerted action in reducing 
greenhouse gas emissions, and anticipating and adapting to regional and local impacts of a changing 
climate. Although the Regional Climate Action Plan was not a 309 or CZM project, the 309 
Community Resiliency Initiative has provided technical support to the Regional Climate Compact, 
including an Adaptation Action Areas White Paper used to support the Regional Climate Action Plan.  

 

Planning for Sea Level Rise in Matanzas Project - Guana Tolomato Matanzas National Estuarine 
Research Reserve (NERR) & University of Florida (UF): The Guana Tolomato Matanzas (GTM) NERR 
has partnered with UF’s College of Design, Construction, and Planning to develop science and 
planning tools for sea level rise adaptation with funding from NOAA’s NERR System Science 
Collaborative. Staff from GTMNERR and the university are working to obtain stakeholder input, 
perform vulnerability assessments, analyze land use conflicts, develop ecological conservation 
designs, and perform a governance readiness assessment for future adaptation efforts. The end 
products of the Planning for Sea Level Rise in Matanzas project will be a report with findings and 
recommendations and a planning toolbox to provide guidance to decision makers and stakeholders 
within the Matanzas basin. 

 
Enhancement Area Prioritization: 
 
1. What level of priority is the enhancement area for the coastal management program?  

 
High  __X__         
Medium  _____  
Low  _____ 

   
2. Briefly explain the reason for this level of priority. Include input from stakeholder engagement, 

including the types of stakeholders engaged.  
 
Coastal hazards are a high priority threat to Florida’s coastal resources. The Florida coast sustains and 
enchants both visitors and natives of the state, and its relationship to the economy is vital: in 2010, 
Florida’s coastal counties contributed over $584 billion in gross regional product to the state’s economy 
(Florida Ocean Alliance, 2013). Although it may be our greatest asset, Florida’s coastal communities are 
at risk to potential damage from coastal hazards. 65,029 homes and as many as 121,909 people sit 
within one foot of projected sea-level rise (Climate Central, 2014). The ability to adapt to a changing 
coastline may ensure the state’s viability over the next century.  
 
Pursuant to Florida’s current 309 Community Resiliency Initiative, the Department of Economic 
Opportunity (DEO) has developed technical assistance and guidance materials in order to integrate sea 
level rise adaptation into all levels of hazard mitigation and land use planning in the state of Florida. 
Following completion of this current initiative, local communities will need support to adopt and 
implement sea level rise adaptation strategies.  
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A five-year initiative is proposed in order to:  
 
1) Support optional, local adoption of adaptation plans or adaptation components into existing planning 
mechanisms; and 
 
2) Implement adaptation approaches. 
 

Phase II Assessment 
 

In-Depth Resource Characterization: 
Purpose: To determine key problems and opportunities to improve the CMP’s ability to prevent or 
significantly reduce coastal hazard risks by eliminating development and redevelopment in high-hazard 
areas and managing the effects of potential sea level rise and Great Lakes level change.  

 

1a. Flooding In-depth (for all states besides territories): Using data from NOAA’s State of the Coast 
“Population in the Floodplain” viewer14 and summarized by coastal county through NOAA’s Coastal 
County Snapshots for Flood Exposure,15 indicate how many people at potentially elevated risk were 
located within the state’s coastal floodplain as of 2010. These data only reflect two types of 
vulnerable populations (people under 5/over 65 years old, and people in poverty). You can provide 
additional or alternative information or use graphs or other visuals to help illustrate or replace the 
table entirely if better data are available. 
 

2010 Populations in Coastal Counties at Potentially Elevated Risk to Coastal Flooding16  

 Under 5 and Over 65 years old In Poverty 

# of people % Under 5/Over 65 # of people % in Poverty 

Inside Floodplain    1,096,236  
 

23% 618,784 13% 

Outside Floodplain     2,280,659  
 

24% 1,389,769 14% 

 

1b. Flooding In-depth (for all states besides territories): Using summary data provided for critical 
facilities, derived from FEMA’s HAZUS17 and displayed by coastal county through NOAA’s Coastal 
County Snapshots for Flood Exposure,18 indicate how many different establishments (businesses or 
employers) and critical facilities are located in the FEMA floodplain. You can provide more 
information or use graphs or other visuals to help illustrate or replace the table entirely if better 
information is available.  
 

14 http://stateofthecoast.noaa.gov/pop100yr/welcome.html 
15 http://www.csc.noaa.gov/digitalcoast/tools/snapshots 
16 To obtain exact population numbers for the coastal floodplain, download the excel data file from the State of the Coast’s “Population in 
Floodplain” viewer. 
17 http://www.fema.gov/hazus; can also download data from NOAA STICS http://www.csc.noaa.gov/digitalcoast/data/stics. Summary data on 
critical facilities for each coastal state is available on the ftp site.  
18 http://www.csc.noaa.gov/digitalcoast/tools/snapshots 
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Critical Facilities in the FEMA Floodplain 

 
Schools 

Police 
Stations 

Fire Stations 
Emergency 

Centers 
Medical 
Facilities 

Communication 
Towers 

Inside 
Floodplain 
(statewide) 

35,416 5,130 3,762 228 2,166 6,232 

Coastal 
Counties 

932 135 99 6 57 164 

 

2. Based on the characterization of coastal hazard risk, what are the three most significant coastal 
hazards19 within the coastal zone? Also indicate the geographic scope of the hazard, i.e., is it 
prevalent throughout the coastal zone or are specific areas most at risk?  

 
 Type of Hazard Geographic Scope 

(throughout coastal zone or specific areas most threatened) 

Hazard 1 Flooding Throughout 

Hazard 2 Hurricanes Throughout 

Hazard 3 Erosion Throughout 

 

3. Briefly explain why these are currently the most significant coastal hazards within the coastal zone. 
Cite stakeholder input and/or existing reports or studies to support this assessment.  

 

Flooding, hurricanes, and erosion are three of Florida’s top hazards within the coastal zone, intrinsically 
connected to each other, as well as other hazards (e.g., sea level rise, storm surge, etc.).  
 
Second only to Alaska in miles of coastline and with relatively low elevation, Florida has the highest 
population located in the floodplain of any other state, and the most National Flood Insurance policies. 
According to the State of Florida Enhanced Hazard Mitigation Plan (SHMP), flooding is a significant risk 
throughout the coastal zone, and poses the greatest risk of any natural hazard in the state. In addition, 
coastal flooding is projected to increase in the future due to the exacerbated impacts of sea level rise. 
 
Hurricanes are a pervasive threat throughout the coastal zone as well, and the potential for large scale 
destruction by a single storm warrants a significant hazard rating. Although no hurricanes have made 
landfall in Florida since the last assessment, according to the Building Resilience Against Climate Effects 
(BRACE) Program at the Florida Department of Health (DOH), Florida has the highest record of 
landfalling hurricanes than any other state. 
 
Florida’s beaches attract tourists, providing millions of dollars into the state’s tourism driven economy 
each year. The length of critically eroded beach in Florida has increased 79.4 miles, from 327.9 miles in 
2000 to 407.3 miles in 2014. The length of non-critically eroded beach has decreased 13.8 miles, from 
107.7 in 2000 to 93.9 miles in 2014.  

 

4. Are there emerging issues of concern, but which lack sufficient information to evaluate the level of 
the potential threat? If so, please list. Include additional lines if needed. 
 

19 See list of coastal hazards at the beginning of this assessment template.  
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Emerging Issue Information Needed 

Sea level rise  Ongoing need for research and data support to 
update models and data layers, as well as 
vulnerability analyses of local communities to 
examine and plan for current and future risks of 
sea level rise 

 
In-Depth Management Characterization: 
Purpose: To determine the effectiveness of management efforts to address identified problems related to 
the coastal hazards enhancement objective. 
 
1. For each coastal hazard management category below, indicate if the approach is employed by the 

state or territory and if there has been a significant change since the last assessment.  
 

Management Category 
Employed by 

State/Territory 
(Y or N) 

CMP Provides 
Assistance to 

Locals that Employ 
(Y or N) 

Significant 
Change Since 

the Last 
Assessment 

(Y or N) 
Statutes, Regulations, and Policies:   

Shorefront setbacks/no build areas Y Y N 

Rolling easements N N N 

Repair/rebuilding restrictions Y Y N 

Hard shoreline protection structure restrictions Y N N 

Promotion of alternative shoreline stabilization 
methodologies (i.e., living shorelines/green 

infrastructure) 
Y Y N 

Repair/replacement of shore protection structure 
restrictions 

Y Y N 

Inlet management Y Y N 

Protection of important natural resources for 
hazard mitigation benefits (e.g., dunes, wetlands, 

barrier islands, coral reefs) (other than 
setbacks/no build areas) 

Y Y N 

Repetitive flood loss policies (e.g., relocation, 
buyouts) 

N N N 

Freeboard requirements Y Y Y 

Real estate sales disclosure requirements Y N N 

Restrictions on publicly funded infrastructure Y Y N 

Infrastructure protection (e.g., considering 
hazards in siting and design) 

Y Y Y 

Management Planning Programs or Initiatives:   

Hazard mitigation plans Y Y Y 

Sea level rise/Great Lake level change or climate 
change adaptation plans 

Y Y Y 

Statewide requirement for local post-disaster 
recovery planning 

Y Y N 

Sediment management plans Y Y N 

Beach nourishment plans Y Y N 
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Management Category 
Employed by 

State/Territory 
(Y or N) 

CMP Provides 
Assistance to 

Locals that Employ 
(Y or N) 

Significant 
Change Since 

the Last 
Assessment 

(Y or N) 
Special Area Management Plans (that address 

hazards issues) 
Y Y Y 

Managed retreat plans Y Y Y 

Research, Mapping, and Education Programs or Initiatives:   

General hazards mapping or modeling  Y Y Y 

Sea level rise mapping or modeling  Y Y Y 

Hazards monitoring (e.g., erosion rate, shoreline 
change, high-water marks) 

Y Y Y 

Hazards education and outreach Y Y Y 

 

2. Identify and describe the conclusions of any studies that have been done that illustrate the 
effectiveness of the state’s management efforts in addressing coastal hazards since the last 
assessment. If none, is there any information that you are lacking to assess the effectiveness of the 
state’s management efforts? 

 
Community Resiliency Initiative: The 309 Community Resiliency Initiative serves to lay a foundation for 
integrating adaptation into Florida’s community planning. Upon completion of this initiative, 
communities will have guidance and resources to assist them plan for adaptation to current and future 
risks.  
 
A number of innovative communities (including the Initiative’s pilot communities) across the state have 
started to address long-term coastal hazards since the Initiative began. These innovators have provided 
examples and lessons learned for other communities across the state to utilize. As of fiscal year 
2014/2015 – the Initiative’s fourth year – these innovative communities and the work from the Initiative 
have created momentum for additional communities to incorporate long-term coastal resiliency into 
their local planning and budgeting mechanisms. Based on all available information, it is possible that up 
to 60 percent of coastal communities will address resiliency (e.g., sea level rise) in a plan, strategy, or 
regulation by 2017. This statistic assumes, that many communities in Pinellas, Palm Beach, Monroe, 
Miami-Dade, and Broward counties will follow the lead of their counties and neighboring communities. 
 
Identification of Priorities: 
 
1. Considering changes in coastal hazard risk and coastal hazard management since the last 

assessment and stakeholder input, identify and briefly describe the top one to three management 
priorities where there is the greatest opportunity for the CMP to improve its ability to more 
effectively address the most significant hazard risks. (Approximately 1-3 sentences per management 
priority.) 
 
Management Priority 1: Local adaptation planning 
 
Description: Local zoning and comprehensive planning tools are the strongest mechanisms for 
addressing coastal hazard risk. These tools represent the goals and desires of each community. 
Rather than a one-size-fits-all approach, comprehensive plans allow communities to address coastal 
hazards in many different ways. The CMP can improve its ability to more effectively address coastal 
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hazard risk by continuing to provide technical assistance and outreach to local governments for 
incorporating resiliency into local planning and budgeting mechanisms. 
 
Management Priority 2: Comprehensive approach to coastal resiliency 
 
Description: There is a need for coordination amongst state agencies for a more comprehensive 
approach to planning for sea level rise that considers the diverse impacts of sea level rise on urban 
shorelines, as well as natural habitats, including (but not limited to) stormwater retrofit and water 
quality enhancement initiatives, flood abatement and recovery, shoreline stabilization, and 
infrastructure upgrades (capital improvement programs). A comprehensive approach will also allow 
the CMP to better align resources for use by local governments. 

 
2. Identify and briefly explain priority needs and information gaps the CMP has for addressing the 

management priorities identified above. The needs and gaps identified here should not be limited to 
those items that will be addressed through a Section 309 strategy but should include any items that 
will be part of a strategy. 

 

Priority Needs 
Need?  
(Y or N) 

Brief Explanation of Need/Gap 

Research Y Ongoing, hazard identification and risk assessments  

Mapping/GIS/modeling Y Ongoing, need to update maps/GIS/models with additional data 
layers 

Data and information 
management 

Y Ongoing, need to coordinate data on hazard identification and risk 
assessments (many sources) 

Training/Capacity building Y To assist local communities incorporate adaptation initiatives into 
local plans and budgeting mechanisms 

Decision-support tools 
Y Coordination of public and private partners to integrate and 

consolidate risk assessment information into one or more unified 
decision-support tools 

Communication and 
outreach 

Y Ongoing communication outreach to local governments and 
professional organizations 

 
Enhancement Area Strategy Development: 
 
1. Will the CMP develop one or more strategies for this enhancement area?  

Yes  __X___ 
No  ______ 

 
2. Briefly explain why a strategy will or will not be developed for this enhancement area.  
 
Statutory changes such as the Community Planning Act, have provided the impetus for incorporating 
adaptation into local comprehensive plans to prepare for future flooding risk. DEO’s success with pilot 
communities through the 2011-2015 Community Resiliency Initiative will provide guidance, which will 
need to be disseminated statewide. A new Adaptation Action strategy is necessary to further the 
Community Resiliency Initiative, and to provide local communities with the financial and technical 
assistance to incorporate adaptation planning into their comprehensive plans. 
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Public Access 
 
Section 309 Enhancement Objective: Attain increased opportunities for public access, taking into 
account current and future public access needs, to coastal areas of recreational, historical, aesthetic, 
ecological, or cultural value. §309(a)(3) 
 

Phase I Assessment  
 
Resource Characterization: 
 

1. Use the table below to provide data on public access availability within the coastal zone.  
 

Public Access Status and Trends 

Type of Access Current number20 
Changes or Trends Since Last Assessment21 

 (unkwn) 
Cite data source 

Beach access sites  

2,184 access sites 
(developed and 
undeveloped) 

unkwn FCMP Coastal 
Access Guide, 2014 

2,142 access sites 
(2010) 

access sites (1,505 in year 2000) Florida Assessment 
of Coastal Trends 

2010 (FDEP) 

1,820 saltwater beach 
access points 

 3.8% since 1998 (1,883 points)  Outdoor Rec. Inv. 
Sited in FACT 2010, 

pg. 178 (FDEP) 

1,639 public saltwater 
beaches 

public saltwater beach since last assessment 



Outdoor Rec. Inv. 
2012 (FDEP) 

Shoreline (other 
than beach) access 

sites 

439.1 miles of public 
saltwater beach 

miles of public saltwater beach since last 
assessment 

Outdoor Rec. Inv. 
2012 (FDEP) 

Recreational boat 
(power or 

nonmotorized) 
access sites 

618 public saltwater 
boat ramps 
 
928 public saltwater 
boat ramp lanes 

unkwn 
 
 
unkwn 

 
Outdoor Rec. Inv. 

2012 (FDEP) 

105 public marinas  
 
7,819 public marina 
slips 

 

unkwn 

 
unkwn 

Outdoor Rec. Inv. 
2012 (FDEP) 

 

20 Be as specific as possible. For example, if you have data on many access sites but know it is not an exhaustive list, note “more than” before 
the number. If information is unknown, note that and use the narrative section below to provide a brief qualitative description based on the 
best information available.   
21 If you know specific numbers, please provide. However, if specific numbers are unknown but you know that the general trend was increasing 

or decreasing or relatively stable or unchanged since the last assessment, note that with a (increased)(decreased)(unchanged). If the 
trend is completely unknown, simply put “unkwn.” 
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Public Access Status and Trends 

Type of Access Current number20 
Changes or Trends Since Last Assessment21 

 (unkwn) 
Cite data source 

2,756 public and 
private recreational 
boating facilities 
(other than stand-
alone boat ramps),  
647 having a marina 
  

Last assessment mentions 2,445 marine facilities, 615 
having a boat ramp and 651 having a marina.  

 

FWC Boating Access 
Study 2009 (FWC) 

 

Number of 
designated scenic 
vistas or overlook 

points 

N/A   

Number of fishing 
access points (i.e. 

piers, jetties) 

363 saltwater piers 
(117,538 ft) 
59,231 ft. of saltwater 
jetties  

 

saltwater piers since last assessment 

5,275 ft. of saltwater jetties since last assessment 
Outdoor Rec. 

Inventory 2012 
(FDEP) 

 

Coastal trails/ 
boardwalks 

No. of Trails/ 
boardwalks 

 

659 saltwater 
catwalks (170,984 ft) 









185 saltwater catwalks since last assessment 
 
 
 
unkwn 
 
 
unkwn 

 
 
 

Outdoor Rec 
Inventory 2012 

(FDEP) 
 
 

Outdoor Rec 
Inventory 2012 

(FDEP) 
 
 

Previous 309 
Assessment 

Miles of 
Trails/boardwalks 

 
13,233.3 miles of 

public trails 
 

1,515 miles on 
Circumnavigational 
Saltwater Paddling 

Trail 
 

Number of acres 
parkland/open 

space 

Total sites 
 

6,991,462 land acres  
3,458,638 water acres 
 
3 NERRS: 
Rookery Bay: 112, 822 
acres 
Apalachicola: 234,653 
acres 
GTM : 73,352 acres 

 

unkwn 
 
 

 
 

Outdoor Rec 
Inventory 2012 

(FDEP) 
 
 
 

Outdoor Rec 
Inventory 2012 

(FDEP) 

Sites per miles of 
shoreline 
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Other 

2,398,000 saltwater 
anglers spent a total 
of 36,348,000 days 
fishing in FL in 2011 

- The total saltwater anglers (2,437,000) was higher in 
2001, but deemed not to be a significant difference 
from 2011 by the survey analysts. 

National Survey of 
Fishing, Hunting, 

and Wildlife-
Associated 

Recreation (USFWS) 

1,367,933 FL 
salt/fresh water 

fishing license holders 
(2013) 

- The average of all FL fishing license holders over a 
ten year period (2004 – 2013) was 1,326,021 (3.1% 
increase).  The average of all FL fishing license holders 
over the last 309 cycle (2006 – 2010) was 1,387,204 
(1.4% decrease). 

National Fishing 
License Reports 

(USFWS) 

Percent of 
monitored beaches 

under a EPA 
notification action  

 

96.6% of beach days 
open and safe for 
swimming (2012) 

Similar percentages in previous years, changing by +/- 
1.5% since 2008 

EPA Beach Report 
2012 (USEPA) 

 
2. Briefly characterize the demand for coastal public access and the process for periodically assessing 

demand. Include a statement on the projected population increase for your coastal counties.22 
There are several additional sources of statewide information that may help inform this response, 
such as the Statewide Comprehensive Outdoor Recreation Plan,23 the National Survey on Fishing, 
Hunting, and Wildlife Associated Recreation,24 and your state’s tourism office.  

 
The Division of Recreation and Parks periodically surveys residents and tourists on their participation in 
outdoor recreation activities. The most recent survey conducted was the 2011 Florida Outdoor 
Recreation Participation Study, published in the Statewide Comprehensive Outdoor Recreation Plan 
(SCORP). The survey provides estimates on 26 different outdoor recreational activities for 2010.  
 
Similar to the findings cited in the previous 309 assessment, the results show that many of the top 
participation activities either directly or indirectly relate to the coastal system. These include saltwater 
beach activities, wildlife viewing, fishing, bicycling, picnicking, and visiting historical or archeological 
sites. Overall, 63% of residents and 49% of tourists participated in saltwater beach activities (SCORP 
Chapter 4, 2013).  
 
These participation estimates are then measured against the supply, provided from the Outdoor 
Recreational Inventory, to generate a Level of Service indicator for each activity, both currently and 
projected into 2020. Regions with dense populations tend to have the greatest needs.   
 

The population within the state’s 35 coastal shoreline counties is projected to increase by 1,616,597 
people, or 11.39% percent, between 2010 and 2020 (University of Florida, Bureau of Economic and 
Business Research, 2014). The State of Florida will continue to be one of the fastest growing states 
in the country, with much of this growth taking place in the coastal areas.   

  

22 See NOAA’s Coastal Population Report: 1970-2020 (Table 5, pg. 9): http://stateofthecoast.noaa.gov/coastal-population-report.pdf 
23 Most states routinely develop “Statewide Comprehensive Outdoor Recreation Plans”, or SCROPs, that include an assessment of demand for 
public recreational opportunities. Although not focused on coastal public access, SCORPs could be useful to get some sense of public outdoor 
recreation preferences and demand. Download state SCROPs at www.recpro.org/scorps. 
24 The National Survey on Fishing, Hunting, and Wildlife Associated Recreation produces state-specific reports on fishing, hunting, and wildlife 
associated recreational use for each state. While not focused on coastal areas, the reports do include information on saltwater and Great Lakes 
fishing, and some coastal wildlife viewing that may be informative and compares 2011 data to 2006 and 2001 information to understand how 
usage has changed. See www.census.gov/prod/www/fishing.html. 
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3. If available, briefly list and summarize the results of any additional data or reports on the status or 
trends for coastal public access since the last assessment.  
 

According to the Florida Assessment of Coastal Trends (FACT) 2010, increasing density of coastal 
populations and erosion caused by storms have contributed to a loss of public access points over time. 
However, as of 2010 there were 1,820 saltwater beach access points distributed along 825 miles of 
Florida’s sandy beaches – approximately one access point every half mile. Saltwater beach activities 
have the highest participation of both residents and tourists out of recreation opportunities in Florida 
(SCORP, 2013). 

 
Management Characterization: 
 

1. Indicate if the approach is employed by the state or territory and if there have been any significant 
state- or territory-level management changes (positive or negative) that could impact the future 
provision of public access to coastal areas of recreational, historical, aesthetic, ecological, or cultural 
value.  
 

Management Category 
Employed by State 

or Territory 
(Y or N) 

CMP Provides 
Assistance to 

Locals that Employ 
(Y or N) 

Significant Changes Since 
Last Assessment  

(Y or N) 

Statutes, regulations, policies, or 
case law interpreting these Y Y N 

Operation/maintenance of existing 
facilities 

Y Y N 

Acquisition/enhancement 
programs 

Y Y N 

 
2. For any management categories with significant changes, briefly provide the information below. If 

this information is provided under another enhancement area or section of the document, please 
provide a reference to the other section rather than duplicate the information: 

a. Describe the significance of the changes;  
b. Specify if they were 309 or other CZM-driven changes; and  
c. Characterize the outcomes or likely future outcomes of the changes.  

 
No significant management changes regarding public access have occurred since the last assessment. 

 
3. Indicate if your state or territory has a publically available public access guide. How current is the 

publication and how frequently it is updated?25  
 
Public Access 

Guide 
Printed Online Mobile App 

State or 
territory has?  

(Y or N) 

State Park Brochures 
 

1.Florida Coastal Access Guide 
(FCMP)  
2.State Parks Map  

Florida Pocket Ranger Official 
FL State Parks Outdoors 

25 Note some states may have regional or local guides in addition to state public access guides. Unless you want to list all local guides as well, 
there is no need to list additional guides beyond the state access guide. However, you may choose to note that the local guides do exist and 
may provide additional information that expands upon the state guides.  
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Public Access 
Guide 

Printed Online Mobile App 

Florida Trail 
Brochures 

3.State Trails Map 
4.WMD Recreation Guides 

Guide (parks, trails, and 
coastal access) 

Web address  
(if applicable) 

http://www.floridasta
teparks.org/resources
/statewide.cfm 
 

1.http://www.dep.state.fl.us/cmp
/beachaccess/ 
2.http://www.floridastateparks.or
g/findapark/default.cfm 
3.http://www.floridastateparks.or
g/findapark/statetrailsmap.cfm 
4.http://mysuwanneeriver.com/in
dex.aspx?nid=59 
http://floridaswater.com/recreati
on/ 
http://www.nwfwmd.state.fl.us/la
nds/recreation/ 
http://www.swfwmd.state.fl.us/re
creation/ 
http://my.sfwmd.gov/portal/page
/portal/xweb%20protecting%20an
d%20restoring/recreation 

http://www.pocketranger.co
m/apps/Detail/88e1a042-
03f5-c63b-5bf8-
d78622277c4e 
 

Date of last 
update 

Varied 1.2012-Complete, 
2014-Partial Update 
2. Ongoing 
3. Ongoing 
4. Ongoing 

Ongoing 

Frequency of 
update  

As Needed As Needed As Needed 

 
Enhancement Area Prioritization: 
 
1. What level of priority is the enhancement area for the coastal management program?  

 
High  __X__ 
Medium  _____ 
Low  _____ 

 
2. Briefly explain the reason for this level of priority. Include input from stakeholder engagement, 

including the types of stakeholders engaged.  
 
Managing submerged resources includes managing visitor impacts. Visitor numbers to submerged sites 
are difficult to calculate unless visitors access the site through an attended gate. Currently, estimates of 
visitor numbers of state-owned and managed uplands and submerged sites are reported annually to the 
Florida Legislature through the Land Management Uniform Accounting Council Annual Report. State 
agencies have varied methodologies for estimating visitor numbers to submerged resources, which vary 
widely among the agencies and from year to year. Developing a uniform methodology for state agencies 
which manage submerged resources throughout the state will 1) produce more reliable numbers to 
inform State Legislatures and managers of the resource uses and interests of citizens and visitors, and 2) 
allow managers to focus resources in high use areas and take measures to reduce impacts before they 
occur. 
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Phase II Assessment 

 
In-Depth Resource Characterization: 

Purpose: To determine key problems and opportunities to improve the CMP’s ability to increase and 
enhance public access opportunities to coastal areas.  
 

1. Use the table below to provide additional data on public access availability within the coastal zone 
not reported in the Phase I assessment.  
 

Public Access Status and Trends 

Type of Access 
Current 

number26 
Changes or Trends Since Last Assessment27 

 (unkwn) 
Cite data source 

Access sites that 
are ADA 

compliant28 

Parking 

No. of Sites 

650 
unkwn 

Florida Coastal 
Access Guide 
 

 

Percent of Sites 

29.8% 

Access sites that 
are ADA compliant 

Accessible 

No. of Sites 

441 
unkwn 

Percent of Sites 

20.2% 

 
According to Florida’s Coastal Access Guide, 650 out of 2,184 (≈ 29.8%) coastal access sites have 
ADA compliant parking. 441 out of 2184 (≈ 20.2%) coastal access sites are listed as “Accessible” by 
ADA standards.  
 
In addition, the Florida Fish and Wildlife Conservation Commission (FWC) provides a list of ADA 
compliant freshwater fishing access sites. The Florida Division of Recreation and Parks (DRP) 
provides lists of accessible fishing piers, trails, boat tours, and state parks with beach wheelchairs 
available.  
 

2. What are the three most significant existing or emerging threats or stressors to creating or 
maintaining public access within the coastal zone? Indicate the geographic scope of the stressor, i.e., 
is it prevalent throughout the coastal zone or are specific areas most threatened? Stressors can be 
private development (including conversion of public facilities to private); non-water-dependent 
commercial or industrial uses of the waterfront; increased demand; erosion; sea level rise or Great 
Lakes level change; natural disasters; national security; encroachment on public land; or other 
(please specify). When selecting significant stressors, also consider how climate change may 
exacerbate each stressor.  

 
 

 

26 Be as specific as possible. For example, if you have data on many access sites but know it is not an exhaustive list, note “more than” before 
the number. If information is unknown, note that and use the narrative section below to provide a brief qualitative description based on the 
best information available.   
27 If you know specific numbers, please provide. However, if specific numbers are unknown but you know that the general trend was increasing 

or decreasing or relatively stable/unchanged since the last assessment, note that with a (increased)(decreased)(unchanged). If the 
trend is completely unknown, simply put “unkwn.” 
28 For more information on ADA see www.ada.gov. 
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 Stressor/Threat Geographic Scope 
(throughout coastal zone or specific areas most threatened) 

Stressor 1 Private 
development/encroachment 

Throughout 

Stressor 2 Natural disasters/sea level 
rise/erosion  

Throughout 

Stressor 3 Increased demand Throughout  

 
3. Briefly explain why these are currently the most significant stressors or threats to public access 

within the coastal zone. Cite stakeholder input and/or existing reports or studies to support this 
assessment.  

 

According to FACT 2010 and SCORP 2013, Florida has a high level of satisfaction for coastal access. 
However, public access is continually changing due to conversion of land uses and erosion. Coastal 
access points are increasingly threatened landward, via privatization, and seaward, via erosion. As 
coastal population and development increases, encroachment threatens to cut off existing access 
points. Encroachment by sea is expected to increase due to the effects of sea level rise, increased 
flooding, and coastal storms, which may cause a loss of access points, beaches, and bridges. Additional 
stressors to providing coastal access in Florida are increasing demand and maintenance costs. Demand 
for public access includes demand for adequate facilities, such as parking and restrooms, in addition to 
access points, which requires more space and resources.  

 

4. Are there emerging issues of concern, but which lack sufficient information to evaluate the level of 
the potential threat? If so, please list. Include additional lines if needed. 
 

Emerging Issue Information Needed 

Sea level rise Ongoing need for research to update models to 
predict public access areas impacted by 
increased sea level rise and erosion 

 

In-Depth Management Characterization: 
Purpose: To determine the effectiveness of management efforts to address identified problems related to 
the public access enhancement objective. 
 

1. For each additional public access management category below that was not already 
discussed as part of the Phase I assessment, indicate if the approach is employed by the 
state or territory and if significant changes (positive or negative) have occurred at the state- 
or territory-level since the last assessment.  
 

Management Category 
Employed by 

State/Territory 
(Y or N) 

CMP Provides 
Assistance to Locals 

that Employ 
(Y or N) 

Significant 
Changes Since Last 

Assessment 
(Y or N) 

Comprehensive access 
management planning  

Y Y N 

GIS mapping/database of access 
sites 

Y Y N 
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Management Category 
Employed by 

State/Territory 
(Y or N) 

CMP Provides 
Assistance to Locals 

that Employ 
(Y or N) 

Significant 
Changes Since Last 

Assessment 
(Y or N) 

Public access technical assistance, 
education, and outreach (including 
access point and interpretive 
signage, etc.) 

Y Y N 

 

2. For management categories with significant changes since the last assessment, briefly 
provide the information below. If this information is provided under another enhancement 
area or section of the document, please provide a reference to the other section rather than 
duplicate the information. 

a. Describe significant changes since the last assessment;  

b. Specify if they were 309 or other CZM-driven changes; and 
c. Characterize the outcomes or likely future outcomes of the changes. 

 

No significant management changes regarding public access have occurred since the last assessment. 

 
3. Identify and describe the conclusions of any studies that have been done that illustrate the 

effectiveness of the state’s management efforts in providing public access since the last assessment. 
If none, is there any information that you are lacking to assess the effectiveness of the state’s 
management efforts? 

 
Florida’s Statewide Comprehensive Outdoor Recreation Plan 2013: The tenth edition of Florida’s 
Statewide Comprehensive Outdoor Recreation Plan (SCORP), written in accordance with Florida Statute 
375.021, documents recreational supply and demand, describes current recreational opportunities, 
estimates needs for additional opportunities, and proposes recommendations to meet those needs. 
Densely populated regions in the Northwest, Central West, Central and Southeast regions tend to have 
the greatest needs, and growing populations will increase demand statewide. The level of service 
provided for certain saltwater activities, such as boating, were not calculated since open water 
resources accommodate high demand. More reliable visitor counts would improve assessments of 
public access supply and demand.  
 
 Identification of Priorities: 
1. Considering changes in public access and public access management since the last assessment and 

stakeholder input, identify and briefly describe the top one to three management priorities where 
there is the greatest opportunity for the CMP to improve the effectiveness of its management effort 
to better respond to the most significant public access stressors. (Approximately 1-3 sentences per 
management priority.) 

 
Management Priority 1: ________Develop Visitor Count Methodology___________ 
 
Description: Visitor numbers to submerged sites are difficult to calculate unless visitor access to the 
site is through an attended gate. State agencies have varied methodologies for estimating visitor 
numbers to submerged resources. These methodologies vary widely among the agencies and from 
year to year. Developing a unified visitor count methodology will help produce more reliable data 
and assess visitor impacts. 
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2. Identify and briefly explain priority needs and information gaps the CMP has to help it address the 

management priorities identified above. The needs and gaps identified here do not need to be 
limited to those items that will be addressed through a Section 309 strategy but should include any 
items that will be part of a strategy. 

 

Priority Needs 
Need?  
(Y or N) 

Brief Explanation of Need/Gap 

Research Y 
Ongoing need to research and quantify value of recreation and public 
access. Estimating visitor will help quantify use.  

Mapping/GIS Y Ongoing updates to coastal access guide 

Data and information 
management 

Y 
Need to develop visitor count methodology 

Training/Capacity 
building 

Y 
Need to train state agencies to use methodology 

Decision-support tools N  

Communication and 
outreach 

Y 
Need to keep public informed of public access opportunities  

 
Enhancement Area Strategy Development: 
 
1. Will the CMP develop one or more strategies for this enhancement area?  

Yes  __X___ 
No  ______ 

 
2. Briefly explain why a strategy will or will not be developed for this enhancement area.  
 
The assessment identified a need for standardized statewide visitor count methodology. A uniform 
methodology will be developed to be applied by state agencies managing submerged resources 
throughout the state. The methodology will 1) produce more reliable numbers to inform State 
Legislatures and managers of the use and interest of its citizens and visitors of those resources, and 2) 
allow managers to focus resources in high use areas and take measures to reduce impacts before they 
occur. 
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Marine Debris 
 
Section 309 Enhancement Objective: Reducing marine debris entering the nation’s coastal and ocean 
environment by managing uses and activities that contribute to the entry of such debris. §309(a)(4) 

 

Phase I Assessment 
 
Resource Characterization: 
  
1. In the table below, characterize the existing status and trends of marine debris in the state’s coastal 

zone based on the best available data.  
 

Source of Marine Debris 

Existing Status and Trends of Marine Debris in Coastal Zone 

Significance of Source  
(H, M, L, unknwn) 

Type of Impact29  
(aesthetic, resource damage, 

user conflicts, other) 

Change Since Last 
Assessment 

(unkwn) 
Land-based 

Beach/shore litter H 
User conflicts, 
aesthetic, resource 
damage 

- 

Dumping M Resource damage - 

Storm drains and runoff M 
User conflict, aesthetic, 
resource damage 

- 

Fishing (e.g., fishing 
line, gear) 

M Resource damage - 

Other (Shellfish 
Aquaculture Production 

Gear) 
H User conflict - 

Ocean or Great Lake-based 

Fishing (e.g., derelict 
fishing gear) 

M 
Resource damage, 
aesthetic, user conflicts 

- 

Derelict vessels H 
Aesthetic, resource 
damage 

- 

Vessel-based (e.g., 
cruise ship, cargo ship, 

general vessel) 
M Resource damage - 

Hurricane/Storm M 
Aesthetic, resource 
damage 

- 

Other (tire artificial 
reef) 

H 
Aesthetic, resource 
damage 

- 

 
2. If available, briefly list and summarize the results of any additional state- or territory-specific data or 

reports on the status and trends or potential impacts from marine debris in the coastal zone since 
the last assessment.  
 

29 You can select more than one, if applicable. 

396



The Southeast Florida Reef Cleanup is an annual event held by the Southeast Florida Coral Reef Initiative 
(SEFCRI) through their Marine Debris Report and Removal Program. Volunteers collect and categorize 

marine debris into five main groups: 1) fishing debris (e.g., monofilament, leader, lure); 2) trash (e.g., 
bottles, cans, plastic bags); 3) household debris (e.g., plastic chair, bungee cord, ceramic tile); 4) 
boating debris (e.g., lines, zincs), and 5) scuba/snorkeling debris (e.g., snorkel, weight belt, mesh 
bag). The data in the table below indicate the two most prevalent marine debris categories for the 
past three cleanups are fishing debris and trash.   
 

SE Florida Reef Cleanup Percent Contribution of Marine Debris by Group 

Category 2011 2012 2013 

Fishing 31.67% 43.70% 43.00% 

Boating 15.00% 4.90% 8.00% 

Diving 6.67% 2.10% 1.00% 

Household 16.67% 10.30% 7.00% 

Trash 30.00% 39.00% 41.00% 

SE Florida Marine Debris Report and Removal Program, 2011-2013  

 
Retrieval of Lost/Derelict Traps 
The Florida Fish and Wildlife Conservation Commission (FWC) has two programs dedicated to removing 
lost and abandoned spiny lobster, blue crab, and stone crab traps. The chart below shows that the 
number of abandoned spiny lobster and blue crab traps collected have decreased since 2009. However, 
the number of stone crab traps removed increased in 2013. 
 
Annual Number of Traps Removed 

Year Lobster Stone Crab Blue Crab 

2009 4265 1306 1839 

2010 1167 1139 1089 

2011 843 1238 1781 

2012 887 983 1214 

2013 1963 2060 1618 
 Florida Fish and Wildlife Conservation Commission Lobster and Crab Trap Retrieval Program, 2009 - 2013 

 
Derelict Vessels 
FWC is the primary authority for derelict vessels within the state. Derelict vessels are environmental 
hazards, as well as navigational hazards to other boaters. Although FWC and local authorities remove 
many derelict vessels from Florida waters, many remaining derelict vessels are illegitimately picked up 
by individuals or lost to the ocean. Data recorded by FWC show the number of derelict vessel cases 
opened in Florida increased sharply in FY 2011 (by 179 cases from FY 2010), but decreased back to FY 
2010 levels by FY 2014. The number of cases closed by FWC also increased somewhat in FY 2011, and 
stayed around that level before decreasing in FY 2014. 
 

# of Cases FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 

Opened 332 511 429 382 312 

Closed 129 231 196 233 159 
Florida Fish and Wildlife Conservation Commission Division of Law Enforcement, 2009-2014 
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Vessel-Based Sewage 
The Florida Department of Environmental Protection’s (DEP’s) Clean Vessel Act Program records the 
amount of sewage pumped from vessels at marinas throughout the state. The Clean Marina Program 
requires and encourages clean facilities to perform regular trash management at their facilities. The 
Clean Boater Program encourages boaters to bring their trash back to shore and properly dispose of it. 
DEP records the amount of sewage pumped from vessels, along with the number of vessels and fees 
collected.  Averaging the raw sewage data by the total number of vessels indicates there is not a 
substantial change in the amount of sewage pumped from vessels at marinas since the last assessment 
(between the second quarter (Q2) of 2010 and Q2 2014). However, there was some fluctuation during 
this period, with a sharp rise in the first quarter (Q1) of 2011 and a sharp drop in Q1 of 2012.  
 

 
Florida Department of Environmental Protection Clean Marina Program, 2010 - 2014 

 
Storm Drains and Runoff 
Data collected from 76 surface water stations and 49 ground water wells by DEP for its 2014 Watershed 
Assessment showed no discernable trends in the quality of surface water. Some stations recorded 
increases in specific indicators (such as Chlorophyll a and coliform bacteria), but there were no 
statewide increases/decreases found. 
 
Land-Based/Shore Litter 

State data from the Ocean Conservancy’s International Coastal Cleanup (ICC) show the amount of debris 
picked up has stayed roughly constant between 2010 and 2013, with beach data mirroring trends in the 
number of volunteers participating in the event (outside of an anomalous result from Golden Gate 
Canal, Collier County in 2012). According to the available data, small increases in the number of fishing 
gear and dumped appliances/building materials have occurred since 2011. The FCMP uses the ICC data 
in its outreach efforts to encourage participation in the annual coastal cleanup event.   
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Management Characterization: 
 

1. Indicate if the approach is employed by the state or territory and if there have been any significant 
state- or territory-level management changes (positive or negative) for how marine debris is 
managed in the coastal zone.  
 

Management Category 
Employed by 

State/Territory 
(Y or N) 

CMP Provides 
Assistance to Locals 

that Employ 
(Y or N) 

Significant Changes Since 
Last Assessment  

(Y or N) 

Marine debris statutes, 
regulations, policies, or case 
law interpreting these 

Y Y N 

Marine debris removal 
programs 

Y Y Y 

 
2. For any management categories with significant changes, briefly provide the information below. If 

this information is provided under another enhancement area or section of the document, please 
provide a reference to the other section rather than duplicate the information: 

a. Describe the significance of the changes;  
b. Specify if they were 309 or other CZM-driven changes; and  
c. Characterize the outcomes and likely future outcomes of the changes.  

 
 Marine Debris and Aquaculture Use Zones 
 Using CZM 309 funds, the Florida Department of Agriculture and Consumer Services (DACS), Division 

of Aquaculture proposed to revise the state’s Aquaculture Best Management Practices (BMPs) to 
provide guidance for the problem of marine debris in aquaculture use zones. Before this project, 
there were no existing BMP resources to educate shellfish farmers to help reduce marine debris. 
DACS revised these BMPs, conducted shellfish processor workshops, and has contracted, installed, 
and managed marine debris collection containers at seven shellfish processor or publically 
accessible locations. DACS has also contracted for removal of marine debris at deepwater sites 
(usually around 15 feet) that experience strong tidal flow. 

 
 Marine Debris Emergency Response Program 
 Local and state agencies, in coordination with the FCMP, can implement actions and resources to 

respond to the presence of marine debris of unknown origins that pose an imminent threat to 
health, human safety, or natural resources. The program is designed to address extraordinary 
marine debris that may exceed the capabilities of local or state agencies to collect, handle, 
transport, and properly dispose of marine debris. Extraordinary marine debris includes large fishing 
nets, heavy towing cables, and other debris which require heavy lifting or commercial salvagers to 
recover, and for which there may be substantial disposal costs, including recovery of sensitive 
natural resources such as coral reefs. Partnerships between FDEP, FWC, United States Coast Guard 
(USCG), and others organize rapid response teams to react to these marine debris emergencies.  

 

Florida Fish and Wildlife Conservation Commission AT RISK Vessel Program 

Initiated in 2010, FWC coordinates with 59 other law enforcement agencies throughout the state to 
reduce the number of derelict vessels that cause both navigational and environmental hazards in 
Florida’s waterways. When law enforcement personnel observe vessels displaying indicators which 
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usually precede a derelict condition, officers attempt to communicate with the vessel owners. 
Usually, the owners of the vessel respond positively and bring the vessel into better condition. If the 
vessel becomes legally derelict, the vessel may be removed by law enforcement authorities at the 
vessel owner’s expense. 
 

Broward County Tire Removal 

In 2012, Broward County proposed to continue removal of waste tires from the Osborne Reef, near 
Ft. Lauderdale. These tires are part of a 700,000 tire artificial reef created in the 1970’s, but loose 
tires from the reef have been damaging nearby coral reefs and other sensitive environmental areas. 
The project proposed to leverage local funding to build off of previous removal efforts. In October 
2014, DEP contracted with Industrial Divers Corporation of Fort Lauderdale to remove 100,000 tires 
from the site over a 12-18 month period. 
 

Derelict Fishing Gear Identification and Removal Project: Miami-Dade County 

In partnership with Miami-Dade Sea Grant Extension and NOAA’s Southeast Fisheries Science 
Center, Miami-Dade County planned this project in order to reduce impacts of derelict fishing gear 
in waters surrounding the Florida Keys Reef Tract and Biscayne Bay. The project identified sensitive 
and impacted areas in the selected regions using the NOAA Fisheries Reef Fish Visual Census, 
developed derelict fishing gear criteria, removed (about) 1000 derelict traps from Biscayne Bay, and 
enhanced and restored nearshore marine ecosystems in 145 square miles of Miami-Dade County. 
 
Debris Removal in Sea Turtle and Shorebird Habitat in Northwest Florida 
The University of Florida targeted removal of shoreline debris from an area of about 47 mi (74 km) 
in northwest Florida from St. George Island (Franklin County) to Santa Rosa Beach (Walton County). 
These cleanups were scheduled before sea turtle nesting season, which reduced negative impacts of 
debris upon nesting activities. The project also collected data on the identification and mapping of 
debris location, density, and composition in conjunction with sea turtle and seabird surveys. 
 
Debris Removal for Sea Turtle Nesting Habitat Restoration in Biscayne National Park 
In 2013, the Coastal Cleanup Corporation looked to restore critical sea turtle nesting sites in Elliot 
Key. Fifteen cleanups were scheduled within Biscayne National Park where volunteers focused on 
removing plastics, glass, foamed plastics, rubber, and discarded fishing gear, which could interfere 
with female sea turtles making their way from the ocean to their nesting sites. 
  

Enhancement Area Prioritization: 
 
1. What level of priority is the enhancement area for the coastal management program?  

 
High  _ X_         
Medium  __ _   
Low  _____ 

   
2. Briefly explain the reason for this level of priority. Include input from stakeholder engagement, 

including the types of stakeholders engaged.  
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Marine debris continues to be a high priority issue in Florida as evidenced by the many existing and 
developing statewide initiatives, which attempt to mitigate marine debris and its negative impacts. For 
example, an emergency marine debris removal program is being organized by FCMP, FWC, USCG, and 
local authorities to respond to extraordinary marine debris (e.g., towing lines draped over coral reefs 
and large, loose commercial fishing nets), and FWC continues its effort to reduce the number of derelict 
vessels through its AT RISK program. In addition, local authorities throughout the state continue their 
participation in the Ocean Conservancy’s International Coastal Cleanup, which has collected over 1.3 
million pounds of debris from our shores and waterways over the last four years. 
 
In a previous 309 strategy, Marine Debris and Aquaculture Use Zones, DACS proposed to reduce the 
amount of marine debris resulting from aquaculture facilities by implementing best management 
practices. Significant challenges to reducing marine debris remain, such as the ongoing threat of coastal 
storms, hurricanes, and flooding, which contribute significant amounts of debris to coastal waters. 
 

Phase II Assessment 
 
In-Depth Resource Characterization: 
Purpose: To determine key problems and opportunities to improve the CMP’s ability to effectively 
management marine debris in the coastal zone.   
 
1. What are the three most significant existing or emerging challenges related to marine debris within 

the coastal zone? Indicate the geographic scope of the challenge, i.e., is it prevalent throughout the 
coastal zone or is a specific area(s) most threatened? Challenges can be: land or ocean-based marine 
debris reduction (e.g., behavior change to reduce waste, increase recycling, or litter less); 
catastrophic event related debris; marine debris identification/removal; research and monitoring; 
education and outreach; or other (please specify). When selecting significant challenges, also 
consider how climate change may exacerbate each challenge. 

 
 Challenges Geographic Scope 

(throughout coastal zone or specific area(s) most threatened) 

Challenge 1 Derelict Vessels Throughout coastal zone 

Challenge 2 Derelict Fishing Gear Throughout coastal zone 

Challenge 3 Vessel-based Sewage Throughout coastal zone 

 

2. Briefly explain why these are currently the most significant challenges related to marine debris in 
the coastal zone. Cite stakeholder input and/or existing reports or studies to support this 
assessment.   

 

With over 1,197 miles of coastline and 2,276 miles of tidal shoreline, derelict vessels are a significant 
problem along Florida’s coast and waterways. In addition to effects on aesthetic vistas, there have been 
many documented cases of physical damage to benthic resources, such as seagrasses and corals, caused 
by derelict vessels. There have also been many documented cases of pollution caused by submerged 
derelict vessels via the discharge of fuels, oils, and other toxins into Florida waters. Many submerged 
derelict vessels have been struck by both commercial and recreational vessels causing concern for 
human safety and value of life upon Florida’s waterways (P. Horning, FWC, personal communication, 
2014). 
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A substantial component of the submerged marine debris in Florida is from the lobster, stone crab and 
blue crab trap fisheries. Trap debris appears to be caused primarily by boat propellers disconnecting 
traps from their floating buoys, and hurricanes/coastal storms. The lost traps harm seagrass, coral, and 
protected species, and reduce the number of lobster and crabs available to the fishery. Trap debris is 
also an aesthetic issue affecting south Florida's diving and tourist economy. The vulnerability of traps to 
propellers presents a space and user conflict, which is difficult to manage. It is also challenging to 
improve the resiliency of traps to hurricanes and storms (T. Matthews, FWC, personal communication, 
2014). 

 

The size and scale of Florida’s boating industry makes vessel-based sewage a significant marine debris-
related challenge, and a management concern. Florida’s $56 billion tourism industry, $14 billion marine 
industry, and $6.6 billion fishing industry rely on clean waterways and coastlines (FDEP Clean Marina 
Program, 2015). Florida’s Clean Marina and Clean Boater programs educate boaters and marina 
managers on the effects of marine debris in Florida’s waters. The Clean Marina Program requires and 
encourages clean facilities to perform regular trash management at their facilities, and the Clean Boater 
Program encourages boaters to bring their trash back to shore and properly dispose of it (B. Leonard, 
DEP, personal communication, 2014). 

 

3. Are there emerging issues that are of concern, but you lack sufficient information to evaluate the 
level of the potential threat? If so, please list. Include additional lines if needed. 
 

Emerging Issue Information Needed 

Fishing Techniques and 
Gear 

Risks associated with modification of fishing techniques and locations 
related to lost fishing gear 

Habitat Marine Damage Distribution and frequency of lost material contributions from vessels 
(commercial and recreational) 

 

In-Depth Management Characterization: 
Purpose:  To determine the effectiveness of management efforts to address identified problems related 
to the marine debris enhancement objective. 
 

1. For each additional marine debris management category below that was not already 
discussed as part of the Phase I assessment, indicate if the approach is employed by the 
state or territory and indicate if significant state or territory-level changes (positive or 
negative) have occurred since the last assessment.  
 

Management Category 
Employed by State 

or Territory 
(Y or N) 

CMP Provides 
Assistance to Locals 

that Employ 
(Y or N) 

Significant Changes 
Since Last Assessment 

(Y or N) 

Marine debris research, 
assessment, monitoring 

Y Y Y 

Marine debris GIS 
mapping/database  

Y Y N 

Marine debris technical assistance, 
education, and outreach  

Y Y Y 

Marine debris reduction programs 
(litter control, recycling, etc) 

Y Y Y 
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Management Category 
Employed by State 

or Territory 
(Y or N) 

CMP Provides 
Assistance to Locals 

that Employ 
(Y or N) 

Significant Changes 
Since Last Assessment 

(Y or N) 

Marine debris emergency response Y Y Y 

 

2. For management categories with significant changes since the last assessment briefly 
provide the information below. If this information is provided under another enhancement 
area or section of the document, please provide a reference to the other section rather than 
duplicate the information. 

a) Describe significant change(s) since the last assessment;  

b) Specify if it was a 309 or other CZM-driven change; and 
c) Characterize the outcomes and/or likely future outcomes of the change(s). 

 

Marine Debris and Aquaculture Use Zones 
Using CZM 309 funds, the Florida Department of Agriculture and Consumer Services (DACS), Division of 
Aquaculture proposed to revise the state’s Aquaculture Best Management Practices (BMPs) to provide 
guidance for the problem of marine debris in aquaculture use zones. Before this project, there were no 
existing BMP resources to educate shellfish farmers to help reduce marine debris. DACS revised these 
BMPs, conducted shellfish processor workshops, and has contracted, installed, and managed marine 
debris collection containers at seven shellfish processor or publically accessible locations. DACS has also 
contracted for removal of marine debris at deepwater sites (usually around 15 feet) that experience 
strong tidal flow. 

 
New BMPs for shellfish culture and marine net pens and cages, aim to prevent production gear losses 
off the lease site. Mollusk farmers must properly dispose of worn or damaged bags, netting, or other 
materials. Marine pen or cage operations must develop, implement, and maintain a solid waste 
management plan, which includes proper disposal of feed bags, packaging, and other materials. These 
requirements are reiterated in the sovereignty submerged land aquaculture lease agreement.     
 

Marine Debris Emergency Response Program 
Local and state agencies, in coordination with the FCMP, can implement actions and resources to 
respond to the presence of marine debris of unknown origins that pose an imminent threat to health, 
human safety, or natural resources. The program is designed to address extraordinary marine debris 
that may exceed the capabilities of local or state agencies to collect, handle, transport, and properly 
dispose of marine debris. Extraordinary marine debris includes large fishing nets, heavy towing cables, 
and other debris which require heavy lifting or commercial salvagers to recover, and for which there 
may be substantial disposal costs, including recovery of sensitive natural resources such as coral reefs. 
Partnerships between FDEP, FWC, United States Coast Guard (USCG), and others organize rapid 
response teams that to react to these marine debris emergencies.  

 

Florida Fish and Wildlife Conservation Commission AT RISK Vessel Program 

Initiated in 2010, FWC coordinates with 59 other law enforcement agencies throughout the state to 
reduce the number of derelict vessels that cause both navigational and environmental hazards in 
Florida’s waterways. Law enforcement personnel attempt to communicate with vessel owners; when 
officers observe vessels displaying indicators that usually precede a derelict condition, officers will tag 
the “at risk vessel” and list the indicators present. If the indicators are repaired or corrected, and the 
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responding officer is notified, the vessel will have its “at risk” status removed. Failure to correct or repair 
the listed indicators will result in a Derelict Vessel Investigation, which may involve criminal charges. 
Usually, vessel owners respond positively and bring the vessel into better condition. If the vessel 
becomes legally derelict, the vessel may be removed by law enforcement authorities at the vessel 
owner’s expense. 
 
3. Identify and describe the conclusions of any studies that have been done that illustrate the 

effectiveness of the state or territory’s management efforts to reduce marine debris since the last 
assessment.  If not, is there any information that you are lacking to assess the effectiveness of the 
state or territory’s management efforts? 

 
According to data collected by FWC, approximately 60% of derelict vessel cases reported to law 
enforcement are removed by their owners after a warning. The state’s effectiveness in the management 
of derelict vessels relies on the funding available for the removal of derelict vessels. Counties are now 
responsible for this funding, which is more costly than they can afford. As volunteers and funding 
resources have become increasingly scarce, the number of derelict vessels have increased statewide (P. 
Horning, FWC, personal communication, 2014) 
 
A joint study between NOAA, FWC, and the Keys Marine Laboratory, published in 2014 examined lobster 
trap debris patterns of accumulation in the Florida Keys National Marine Sanctuary. The study found 
that trap debris was not proportionally distributed with fishing effort. The highest concentrations of trap 
debris were found to be on or near coral reefs, even after fishermen insisted that they avoided the 
reefs. This result was due to the effect of wind distribution on the lost traps, causing them to move from 
their original locations. It was estimated that 85,548 ghost traps and 1,056,127 non-fishing traps (or 
remnants of traps) were present in the study area. The study suggested that given the large numbers of 
traps in the fishery and the lack of effective measures for managing the loss of gear, the generation of 
debris will likely continue alongside the number of traps deployed (Uhrin, Matthews, and Lewis, 2014). 
 
A University of Miami study published in 2012 created a GIS model of marine debris “hot spots.” Five 
years of derelict lobster trap removal data from Biscayne National Park were analyzed to assess removal 
efficiency and develop a spatial mapping tool to guide future removal. Remotely-sensed data and 
validated locations of previous debris collection were combined. The resulting spatial models showed 
regions of debris accumulation, helping to reduce the search area by 95% and encompassing 100% of 
the validated sites. However, the amount of debris removed increased with increased effort, suggesting 
that the overall amount of debris may be exceeding current removal capabilities (Martens and 
Huntington, 2012).    

 
Identification of Priorities: 
 
1. Considering changes in marine debris and marine debris management since the last assessment, as 

well as stakeholder input, identify and briefly describe the top one to three management priorities 
where there is the greatest opportunity for the CMP to improve the effectiveness of their 
management effort to better respond to the most significant marine debris challenges. 
(Approximately 1-3 sentences per management priority.) 
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Management Priority 1: Planning and outreach to mitigate derelict vessels 
 
Description: New strategies to plan for and mitigate the physical and chemical damage to 
environmentally and economically important resources caused by derelict vessels need to be 
enacted statewide. Additional/improved education programs to inform the public about derelict 
vessel impacts are also necessary.  
 
Management Priority 2: Planning and outreach to mitigate derelict fishing gear 
 
Description: Crustacean traps make up a large portion of the marine debris generated in Florida. 
Lessons and tactics learned from previous projects, including the Marine Debris and Aquaculture 
Use Zones project mentioned above, need to be expanded to more locations.  
 
Management Priority 3: Collection of more comprehensive marine debris data in multiple categories 
 
Description: More complete and consistent data collection in multiple marine debris categories 
would greatly aid state and local agencies in understanding the scale of debris problems, and aid in 
mitigation efforts.  
 

2. Identify and briefly explain priority needs and information gaps the CMP has to help it address the 
management priorities identified above. The needs and gaps identified here do not need to be 
limited to those items that will be addressed through a Section 309 strategy but should include any 
items that will be part of a strategy. 

 

Priority Needs 
Need?  
(Y or N) 

Brief Explanation of Need/Gap 

Research Y New monitoring, planning, and outreach techniques 

Mapping/GIS Y Maps for derelict vessels already exist. Data is lacking, however. 

Data and Information 
Management 

Y 
Many data sources are incomplete. More comprehensive data 
regarding multiple marine debris categories is needed. 

Training/Capacity 
Building 

Y 
Resources to collect derelict vessels, fishing gear, and other marine 
debris need to be enhanced and expanded 

Decision Support Tools Y 
Pre-planning for marine debris emergencies (such as the Emergency 
Marine Debris Response team) need to be expanded 

Communication & 
Outreach 

Y 
Policies to enable the public to contact FWC and local authorities to 
collect derelict equipment (especially vessels) need to be encouraged 

 
Enhancement Area Strategy Development: 
 
1. Will the CMP develop one or more strategies for this enhancement area?  

Yes  ___X__ 
No  ______ 

 
2. Briefly explain why a strategy will or will not be developed for this enhancement area.  
 
The state needs to focus on the management of derelict vessels and mitigating derelict vessel impacts to 
protect vital regions of Florida’s waterways and coastlines. A strategy will be proposed to enhance 
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derelict vessel planning, outreach, and mitigation efforts in a Monroe County pilot project conducted by 
Monroe County officials with FWC cooperation. 
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Cumulative and Secondary Impacts 
 
Section 309 Enhancement Objective: Development and adoption of procedures to assess, consider, and 
control cumulative and secondary impacts of coastal growth and development, including the collective 
effect on various individual uses or activities on coastal resources, such as coastal wetlands and fishery 
resources. §309(a)(5) 
 

Phase I Assessment  
 
Resource Characterization: 
 
1. Using National Ocean Economics Program Data on population and housing,30 please indicate the 

change in population and housing units in the state’s coastal counties between 2012 and 2007. You 
may wish to add additional trend comparisons to look at longer time horizons as well (data available 
back to 1970), but at a minimum, please show change over the most recent five year period (2012-
2007) to approximate current assessment period. 

 
Trends in Coastal Population and Housing Units 

Year Population Housing 

 Total 
(# of people) 

% Change  
(compared to 2002) 

Total  
(# of housing units) 

% Change 
(compared to 2002) 

2007 13,840,794 7.4% 
12.1% 

6,747,752 11.7% 
14.2% 2012 14,584,428 6,940,168 

 
2. Using provided reports from NOAA’s Land Cover Atlas31, please indicate the status and trends for 

various land uses in the state’s coastal counties between 2006 and 2011. You may use other 
information and include graphs and figures, as appropriate, to help illustrate the information.  

 

Distribution of Land Cover Types in Coastal Counties 

Land Cover Type Land Area Coverage in 2011  
(Acres) 

Gain/Loss Since 2006  
(Acres) 

Developed, High Intensity 1,094,245 51,629 

Developed, Low Intensity 1,850,155 47,229 

Developed, Open Space 1,294,023 -16,085 

Grassland 1,435,041 2,955 

Scrub/Shrub 3,697,603 222,609 

Barren Land 270,143 21,153 

Open Water* 8,457,284 9,610 

Agriculture 6,093,507 -121,728 

Forested 6,603,551 -164,457 

Wetlands 13,242,076 -51,973 
*Open Water = areas of open water, generally with less than 25 percent cover of vegetation or soil 

 

30 www.oceaneconomics.org/. Enter “Population and Housing” section. From drop-down boxes, select your state, and “all counties.” Select the 
year (2012) and the year to compare it to (2007). Then select “coastal zone counties.” Finally, be sure to check the “include density” box under 
the “Other Options” section. 
31 www.csc.noaa.gov/ccapatlas/. Summary data on land use trends for each coastal state is available on the ftp site. 
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Between 2006 and 2011, total scrub/shrub land cover increased by the largest acreage, followed by low 
to high intensity developed areas. Acreage of barren land and developed open space increased and 
decreased respectively, by moderate amounts. Open water and grassland showed minimal gains. The 
largest decreases in acreage were experienced by agriculture, forests, and wetlands. 

 

3. Using provided reports from NOAA’s Land Cover Atlas32, please indicate the status and trends for 
developed areas in the state’s coastal counties between 2006 and 2011 in the two tables below. You 
may use other information and include graphs and figures, as appropriate, to help illustrate the 
information 

 

Development Status and Trends for Coastal Counties 

 2006 2011 Percent Net Change 

Percent land area developed  4,155,651 (9.44%) 4,238,423 (9.62%) 82,772.5 (1.99%) 

Percent impervious surface area 1,319,737 (3.00%) 1,364,533 (3.10%) 44,795.2 (3.39%) 
 

Percent land area developed and percent impervious surface area increased between 2006 and 2011.   
 

How Land Use Is Changing in Coastal Counties 

Land Cover Type Areas Lost to Development Between 2006-2011 (Acres) 

Barren Land 20,145.0 

Wetland 48,891.5 

Open Water 722.1 

Agriculture 43,394.6 

Scrub/Shrub 10,624.7 

Grassland 14,190.4 

Forested 11,741.3 
 

Wetlands and agriculture lost the greatest acreage to development, followed by barren land, grassland, 
forested land, and scrub/shrub. Land cover classified as open water, which has less than 25 percent 
cover of vegetation or soil, lost minimal acreage (772.1 acres ≈ 1.2 sq. miles).  

 

4. Using data from NOAA’s State of the Coast “Shoreline Type” viewer,33 indicate the percent of 
shoreline that falls into each shoreline type.34 You may provide other information or use graphs or 
other visuals to help illustrate.  

Shoreline Types 
Surveyed Shoreline Type Percent of Shoreline 

Armored 20% 

Beaches 8% 

Flats 3% 

Rocky 0% 

Vegetated 69% 

32 www.csc.noaa.gov/ccapatlas/. Summary data on land use trends for each coastal state is available on the ftp site.  
33 http://stateofthecoast.noaa.gov/shoreline/welcome.html 
34 Note: Data are from NOAA’s Environmental Sensitivity Index (ESI) Maps. Data from each state was collected in different years and some data 
may be over ten years old now. However, it can still provide a useful reference point absent more recent statewide data. Feel free to use more 
recent state data, if available, in place of ESI map data. Use a footnote to convey data’s age and source (if other than ESI maps).  
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The majority of Florida’s shoreline is vegetated (e.g., wetland vegetation, mangroves, etc.). Twenty 
percent of the shoreline is armored by manmade structures (e.g., seawalls) designed to prevent erosion 
and protect buildings.   

 

5. If available, briefly list and summarize the results of any additional state- or territory-specific data or 
reports on the cumulative and secondary impacts of coastal growth and development, such as water 
quality and habitat fragmentation, since the last assessment to augment the national data sets.  

 
Integrated Water Quality Assessment for Florida 2014: Florida’s sections 303(d), 305(b), and 314 report 
to the U.S. Environmental Protection Agency under the Federal Water Pollution Control Act (Clean 
Water Act), uses data from Florida’s Department of Environmental Protection (DEP) Ambient Monitoring 
Networks, Total Maximum Daily Loads Program, and other state agencies and universities to provide an 
overview of the status and overall condition of Florida’s surface and groundwater.  

 The most frequently cited causes of impairment for rivers, streams, lakes, and estuarine segments 
are dissolved oxygen, fecal coliform, mercury (in fish tissue), and nutrients.  

 Specifically, the most frequently cited causes of impairment for estuarine segments assessed are 
mercury (in fish tissue), dissolved oxygen, nutrients, and fecal coliform; and for coastal segments 
assessed: mercury (in fish tissue) and dissolved oxygen.  

 Nitrate remains the greatest contaminant of concern in surface waters that receive groundwater 
input.  

 Groundwater wells show increasing signs of saltwater intrusion (increases in calcium, sodium, 
chloride, and potassium in groundwater samples), increasing trends in rock-matrix indicators 
(increases in calcium, magnesium, potassium, and alkalinity within the rock-matrix), and 
decreasing trends in groundwater pH.  

 The overall quality of potable aquifers was good, but arsenic, pesticides, nitrates, and volatile 
organic compounds remain contaminants of greatest concern for groundwater.  

 

Literature Review and Synthesis of Land-Based Sources of Pollution Affecting Essential Fish Habitats in 
Southeast Florida (2013): 144 publications and technical reports were reviewed and synthesized to 
identify and describe the effects of land based sources of pollution on marine and estuarine habitats. 
The cumulative effects of degraded water quality cause changes in marine and estuarine habitats and 
community structure. 

 The discharge of treated and untreated wastewater, stormwater from urban development, and 
agriculture, as well as increased watershed populations have contributed to habitat and water 
quality degradation in southeast Florida. 

 Excess nutrient pollution, sedimentation, and turbidity caused by land based development 
negatively affect coral reefs, mangroves, seagrass, oyster reef and shell habitats, soft-bottom, 
and hard bottom and worm reef habitats. The effects of pathogens are habitat specific, and 
pollutants such as heavy metals and hydrocarbons affect oyster and seagrass habitats to a 
greater degree than other habitats. The impacts of personal care products and pharmaceuticals 
have not been studied well enough to determine the level of threat they pose to marine and 
estuarine habitats. 

 Excess nutrient pollution in coastal waters have coincided with an increase in harmful algal blooms 
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Harmful Algal Blooms: Harmful algal blooms (HABs) are a recurring phenomenon along Florida’s east 
and west coasts. Since the last assessment, algal blooms of various species occurred throughout the 
Gulf—Karenia brevis blooms are a nearly annual occurrence, and caused the death of over 200 
manatees in 2013. Although the algal species involved are not necessarily toxic, they often cause fish 
kills by depleting dissolved oxygen content—an important factor of water quality. 
 
Water quality is a particular concern within the Indian River Lagoon system. Early spring to late fall in 
2011 saw two phytoplankton blooms within the system, causing a reduction of roughly 47,000 acres of 
seagrasses (accounting for almost 60% of the total coverage), and the death of a variety of marine life, 
including large losses of manatees, pelicans, and bottlenose dolphins. The cause of the phenomenon 
appears to have been a combination of numerous events that impacted nutrient loading into the 
lagoon, such as long-term droughts and long-term nutrient enrichment. Subsequent brown tide blooms 
in 2012 and 2013, as well as continuing deaths of manatees, pelicans, and dolphins, have maintained 
concern about water quality and HABs in the Indian River Lagoon (SJRWMD, 2013). 
 

Management Characterization: 
 

1. Indicate if the approach is employed by the state or territory and if there have been any significant 
state-level changes (positive or negative) in the development and adoption of procedures to assess, 
consider, and control cumulative and secondary impacts of coastal growth and development, 
including the collective effect on various individual uses or activities on coastal resources, such as 
coastal wetlands and fishery resources, since the last assessment. 

 

Management Category 
Employed by State or 

Territory 
(Y or N) 

CMP Provides 
Assistance to Locals 

that Employ 
(Y or N) 

Significant Changes 
Since Last Assessment  

(Y or N) 

Statutes, regulations, 
policies, or case law 
interpreting these 

Y N Y 

Guidance documents Y Y Y 

Management plans 
(including SAMPs) 

Y Y Y 

 
2. For any management categories with significant changes, briefly provide the information below. If 

this information is provided under another enhancement area or section of the document, please 
provide a reference to the other section rather than duplicate the information: 

a. Describe the significance of the changes;  
b. Specify if they were 309 or other CZM-driven changes; and  
c. Characterize the outcomes or likely future outcomes of the changes.  

 
Statutes, regulations, policies: 
 

Section 373.4131, F.S.: Effective July 1, 2012, Section 373.4131, F.S. required DEP and Florida’s five 
water management districts to develop statewide environmental resource permitting (ERP) rules. 
Chapter 62-330, Florida Administrative Code (F.A.C.) was amended to serve as the primary rule 
(detailed below), to achieve a more consistent, effective, and streamlined approach to implement 
the ERP program. This was not a 309 driven change, but will be implemented by FCMP partners.  
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Several administrative rule changes (not 309 driven) have been implemented since the last 
assessment, which may have implications for future cumulative and secondary impacts on coastal 
resources. These include, but are not limited to, the following revisions to the F.A.C.: 

 New Statewide ERP rule (SWERP) (Chapter 62-330, F.A.C.) – An Environmental Resource 
Permit is required for development or construction to prevent flooding and to protect water 
quality, wetlands, and other surface waters. Effective October 1, 2013 (with subsequent 
amendments), Chapter 62-330, F.A.C. became the new statewide rule for implementing the 
Environmental Resource Permitting (ERP) program under Section 373.4131, F.S. With this 
new program, one rule applies to all of the water management districts and DEP rather than 
five similar but different rules, which provides for consistent thresholds, types of permits, 
and procedures governing the review of applications, modifications and operational 
requirements. 

 New dissolved oxygen criteria for surface waters (Chapters 62-302.533, F.A.C.) – Effective 
August 1, 2013, Chapter 62-302.533, F.A.C. established new dissolved oxygen criteria for 
Class I (potable water supplies), Class III (fish consumption; recreation, propagation and 
maintenance of a healthy, well-balanced population of fish and wildlife), and Class III-
Limited waters (fish consumption; recreation or limited recreation; and/or propagation and 
maintenance of a limited population of fish and wildlife). Prior to the adoption of this new 
criteria, Florida’s dissolved oxygen criteria were adopted more than thirty years ago.  

 New numeric nutrient criteria for surface waters and estuaries (Chapter 62-302.531 & 
.532, F.A.C.) – Numeric nutrient criteria are measurable levels of nitrogen and phosphorus 
(nutrients) set at values that will protect the designated uses of a waterbody from the 
harmful effects of nutrient pollution. Chapter 62-302.531 & .532, F.A.C. became effective 
July 3, 2012 and August 20, 2013 respectively, providing for numeric interpretations of the 
existing narrative nutrient criteria from Chapter 62-302.50(47)(a) and (b), F.A.C. 

 New allocations of Total Maximum Daily Loads (TMDLs) (Chapter 62-304, F.A.C.) – 
Effective June 7, 2013, Chapter 62-304, F.A.C. established TMDLs and their allocations, for 
waters that have been verified to be impaired by a pollutant pursuant to Chapter 62-303, 
F.A.C. The Chapter lists TMDLs for Florida’s basins, some of which were previously adopted.  

 

Community Planning Act 2011: See Coastal Hazards 

 
Guidance documents: 
  

ERP Applicant’s Handbook Volumes I and II: DEP and Florida’s five water management districts 
developed Applicant’s Handbooks for guidance in understanding the rules, procedures, standards, 
and criteria of the ERP program. Volume I is adopted by DEP and applies statewide to all regulated 
activities, and Volume II is adopted by DEP and by the water management districts for use within the 
geographical area of each applicable district.  

 
Management Plans: 

 

Basin Management Action Plans (BMAP) Adopted: BMAPs provide a comprehensive set of 
strategies in order to reduce pollutant loadings to meet the allowable loadings set by Total 
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Maximum Daily Loads (TMDLs) of specific pollutants. These local plans are developed to restore 
impaired waters, without CZM funds.  

 Santa Fe River (February, 2012) 

 Lake Harney, Lake Monroe, Middle St. Johns River, and Smith Canal (August, 2012) 

 Everglades West Coast Basin (November, 2012) 

 Caloosahatchee Estuary Basin (November, 2012) 

 Indian River Lagoon (February, 2013) 

 St. Lucie River and Estuary (May, 2013) 

 Alafia River Basin (April, 2014) 

 Upper Ocklawaha River Basin (July, 2014) 

 Orange Creek (July, 2014) 

 Lake Okeechobee (December, 2014) 

 

Surface Water Improvement and Management (SWIM) Plan updates: SWIM plans address 
cumulative anthropogenic impacts on water quality and aquatic habitats on a watershed basis. 
Implemented by Florida’s five water management districts, SWIM plans are developed without 309 
and CZM funds.  

 St. Johns River Water Management District: Orange Creek Basin SWIM plan approved 2011 

 Northwest Florida Water Management District: Ochlockonee River & Bay and Perdido River 
& Bay initial draft plans developed, but not finalized 

 
Enhancement Area Prioritization: 
 
1. What level of priority is the enhancement area for the coastal management program?  

 
High  __ X_        
Medium  __ __    
Low  _____ 

   
2. Briefly explain the reason for this level of priority. Include input from stakeholder engagement, 

including the types of stakeholders engaged.  
 
Cumulative and secondary impacts from coastal growth and development are often difficult to quantify. 
Multiple state agencies and programs address cumulative and secondary impacts, including: land 
acquisition programs, wetlands permitting, TMDLs and watershed management, local comprehensive 
plans, minimum flows and levels programs, water supply development and planning, and special area 
management plans. However, the independent priorities of these programs on land based issues or 
specific habitats make it challenging to comprehensively assess cumulative and secondary impacts on 
coastal resources. 
 
In addition, sea level is expected to compound impacts from coastal growth and development. The 
effects should be anticipated, evaluated, and incorporated into planning documents as appropriate. As a 
result, cumulative and secondary impacts from coastal growth and development continue to be a 
significant concern for Florida’s Coastal Management Program. 
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Phase II Assessment  
 
In-Depth Resource Characterization: 

Purpose: To determine key problems and opportunities to improve the CMP’s ability to address 
cumulative and secondary impacts of coastal growth and development.  

 
1. What are the three most significant existing or emerging cumulative and secondary stressors or 

threats within the coastal zone? Indicate the geographic scope of the stressor, i.e., is it prevalent 
throughout the coastal zone or are there specific areas that are most threatened? Stressors can be 
coastal development and impervious surfaces; polluted runoff; agriculture activities; forestry 
activities; shoreline modification; or other (please specify). Coastal resources and uses can be 
habitat (wetland or shoreline, etc.); water quality; public access; or other (please specify). When 
selecting significant stressors, also consider how climate change may exacerbate each stressor.  

 
 

Stressor/Threat 
Coastal Resource(s)/Use(s) Most 

Threatened 

Geographic Scope 
(throughout coastal zone or specific 

areas most threatened) 
Stressor 
1 

Coastal 
development  

Habitat, water quality, species 
composition 

Throughout 

Stressor 
2 

Runoff/stormwater  Habitat (bivalve reef, coral reef, 
coastal tidal stream, submerged 
aquatic vegetation), water quality 

Throughout 

Stressor 
3 

Shoreline 
modification 

Habitat, water quality Throughout 

 

2. Briefly explain why these are currently the most significant cumulative and secondary stressors or 
threats from coastal growth and development within the coastal zone. Cite stakeholder input and/or 
existing reports or studies to support this assessment.  

 
FWC’s State Wildlife Action Plan (SWAP) identified coastal development as a significant stressor to many 
coastal habitats including: annelid reef, beach/surf zone, bivalve reef, coastal tidal river or stream, coral 
reef, inlet, mangrove swamp, salt marsh, seagrass, subtidal unconsolidated marine/estuary sediment, 
and tidal flat. The effects of coastal development include degraded water quality, habitat fragmentation, 
habitat disturbance, and altered species composition. As Florida’s coastal population continues to grow, 
the cumulative effects of coastal development will increase, reducing the resiliency of coastal habitats 
and ocean resources to sea level rise. In addition, sea level rise will present new challenges including 
pollution from abandoned infrastructure, such as septic tanks.  
 
Polluted runoff and stormwater as a result of coastal development, agriculture, and inadequate 
stormwater and sewage management and maintenance is a significant threat to water quality. The 
health of coastal and ocean habitats such as bivalve reef, coral reef, coastal tidal streams, and 
submerged aquatic vegetation, are particularly susceptible to declining water quality. Sea level rise may 
exacerbate the effects of runoff in Florida’s surface waters, necessitating proactive management and 
stormwater system retrofitting to mitigate the effects of saltwater intrusion, changes in precipitation, 
and flooding.  
 
Shoreline modification (particularly shoreline hardening) threatens Florida’s annelid reefs, beach/surf 
zone, coastal strand, coastal tidal rivers or streams, coral reefs, hard bottom, inlets, mangrove swamp, 
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salt marsh, seagrass, and tidal flats. Hardened shorelines prevent landward migration of coastal 
habitats, threatening habitat loss and their associated ecosystem functions, such as foraging and nursery 
areas for wildlife, sea turtle and shorebird nesting sites, and water filtration. As sea level rises, the threat 
of utilizing hardening shorelines to protect coastal development is expected to increase.  
 
3. Are there emerging issues of concern, but which lack sufficient information to evaluate the level of 

the potential threat? If so, please list. Include additional lines if needed. 
 

Emerging Issue Information Needed 

Sea level rise Ongoing need for research and data support to 
update models and data layers to analyze built 
infrastructure vulnerability  

Ocean acidification Analysis of threats to FL’s wildlife, ecosystems, 
and economy 

Apalachicola oyster reefs 
 

Analysis of the multiple sources of water 
quality stressors affecting Apalachicola’s 
economically important oyster reefs, as well as 
potential impacts of ocean acidification 

Indian River Lagoon system Research on multiple sources of water quality 
stressors affecting the IRL system, contributing 
to harmful algal bloom events, seagrass die-off, 
and manatee and bird mortality events 

 

In-Depth Management Characterization: 
Purpose: To determine the effectiveness of management efforts to address identified problems related to 
the cumulative and secondary impacts enhancement objective. 
 
1. For each additional cumulative and secondary impact management category below that is not 

already discussed as part of the Phase I assessment, indicate if the approach is employed by the 
state or territory and if significant state- or territory-level changes (positive or negative) have 
occurred since the last assessment.  
 

Management Category 
Employed by State 

or Territory 
(Y or N) 

CMP Provides 
Assistance to Locals 

that Employ 
(Y or N) 

Significant Changes Since 
Last Assessment 

(Y or N) 

Methodologies for 
determining CSI impacts 

Y Y Y 

CSI research, assessment, 
monitoring 

Y Y Y 

CSI GIS mapping/database  Y N Y 

CSI technical assistance, 
education and outreach  

Y Y Y 

 
2. For management categories with significant changes since the last assessment, briefly provide the 

information below. If this information is provided under another enhancement area or section of 
the document, please provide a reference to the other section rather than duplicate the 
information. 
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a. Describe significant changes since the last assessment;  

b. Specify if they were 309 or other CZM-driven changes; and 
c. Characterize the outcomes or likely future outcomes of the changes. 

 
Methodologies for determining CSI impacts and CSI research, assessment, monitoring: Various 
statutes, guidance documents, and management plans have been adopted or updated since the last 
assessment, which provide methodologies for determining CSI impacts, and describe CSI research, 
assessment, and monitoring activities. See Phase I Management Characterization for details. 
 
CSI GIS mapping/database: 
 

Coral Reef and Hardbottom Mapping, Monitoring, and Management Program: See Ocean 
Resources 

 
CSI technical assistance, education and outreach: 

 
Post-Disaster Redevelopment Planning: Addressing Adaptation During Long-term Recovery: The 
Florida Department of Economic Opportunity and Division of Emergency Management produced an 
addendum to the Post-Disaster Redevelopment Planning: A Guide for Florida Communities 
guidebook for the fifth phase of the 309 supported Statewide Post-Disaster Redevelopment 
Planning Initiative. The addendum provides guidance for communities looking to address sea level 
rise in their Post-Disaster Redevelopment Plans, including policy recommendations and processes to 
conduct hazard vulnerability analyses to improve long-term sustainability of redevelopment. 
 

3. Identify and describe the conclusions of any studies that have been done that illustrate the 
effectiveness of the state’s or territory’s management efforts in addressing cumulative and 
secondary impacts of development since the last assessment. If none, is there any information that 
you are lacking to assess the effectiveness of the state and territory’s management efforts? 
 

While a variety of state programs address cumulative and secondary impacts (including Surface Water 
Improvement and Management Plans, Basin Management Action Plans, etc.), no studies have been 
conducted on a statewide basis to evaluate these programs.  

 
Identification of Priorities: 
 
1. Considering changes in cumulative and secondary impact threats and management since the last 

assessment and stakeholder input, identify and briefly describe the top one to three management 
priorities where there is the greatest opportunity for the CMP to improve the effectiveness of its 
management effort to better assess, consider, and control the most significant threats from 
cumulative and secondary impacts of coastal growth and development. (Approximately 1-3 
sentences per management priority.) 
 
Management Priority 1: Resource Assessment 
 
Description: The impacts from coastal growth are often difficult to quantify when activities do not 
result in direct impacts, making mapping, monitoring, and assessments essential tools for 
management. These efforts must be applied at a scale which can influence local and state decisions 
and cross boundaries between land, coastal, and ocean activities.     
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Management Priority 2: Coastal Resiliency 
 
Description: The need for a comprehensive, multi-agency approach to incorporate coastal resiliency 
into management decisions has been identified through stakeholder involvement, in regards to both 
urban shorelines and natural habitats. Specifically, there is a need to incorporate objectives which 
promote stormwater retrofitting, flood abatement and recovery, shoreline stabilization and 
infrastructure upgrades. 

 
2. Identify and briefly explain priority needs and information gaps the CMP has to help it address the 

management priorities identified above. The needs and gaps identified here do not need to be 
limited to those items that will be addressed through a Section 309 strategy but should include any 
items that will be part of a strategy. 

 

Priority Needs 
Need?  
(Y or N) 

Brief Explanation of Need/Gap 

Research Y 
Ongoing need to evaluate the status of coastal and ocean resources, 
as well as long term effects from the Deepwater Horizon Oil Spill; 
comprehensive resource assessments  

Mapping/GIS Y 

Ongoing need to update/enhance current mapping projects, 
including mapping of habitat/resources and restoration projects. 
There is also a need to map shoreline, intertidal and subtidal 
habitats, particularly along urban shorelines 

Data and 
information 

management 
Y 

Need to coordinate data provided by various programs which assess 
cumulative and secondary impacts to make informed management 
decisions at state and local levels 

Training/Capacity 
building 

Y 
Need training for incorporating coastal resiliency into local 
comprehensive plans; need capacity building for cross-agency 
collaboration 

Decision-support 
tools 

Y 
Need easily accessible resource assessments that can be 
incorporated into tools for local management decisions  

Communication and 
outreach 

Y 

Need to improve communication of cumulative and secondary 
impacts in a concise and accessible format for decision makers and 
the general public. Improved communication of cumulative and 
secondary impacts across state agencies and local governments, as 
well as to the public will support informed management decisions 
and public education 

 
Enhancement Area Strategy Development: 
 

1. Will the CMP develop one or more strategies for this enhancement area?  
Yes  ___X__ 
No  ______ 

 
2. Briefly explain why a strategy will or will not be developed for this enhancement area.  

 
The assessment has identified priorities for enhanced resource assessment, mapping, data 
management, capacity building, decision support, and communication to evaluate cumulative and 
secondary impacts of coastal growth and development. Considering the complexity of cumulative and 
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secondary impacts, and the numerous programs in place that address them, a strategy will be 
developed to coordinate and assess resource information for state and local decisions.  
 
Key components of this strategy include the implementation and utilization of monitoring and mapping 
efforts and assessments at scales appropriate for ecologically based management decisions. The 
strategy will develop an ecosystem assessment report, which can be easily referenced for local 
decisions.  Additionally, the assessment may be used to develop outreach materials (such as a report 
card) to enhance public awareness of local resources.   
 
The strategy will focus on areas where aquatic management programs have been established. These 
programs are ideally situated to consider both land based activities and aquatic resources. This 
coordination will assist the state and place-based managers in making management, regulatory, 
preservation, and restoration decisions regarding cumulative and secondary impacts on coastal 
resources.  
 
To promote a comprehensive approach to coastal resiliency, an Adaptation Action Initiative is proposed 
under the Coastal Hazards and Special Area Management Planning enhancement areas, which may 
benefit the management of cumulative and secondary impacts of coastal growth and development.  
 
 
REFERENCES 
 
Florida Department of Economic Opportunity, Florida Division of Emergency Management. (2011). Post-

disaster redevelopment planning: addressing adaptation during long-term recovery. Retrieved from 
website: http://www.floridajobs.org/fdcp/dcp/PDRP/Files/PDRPSeaLeveRiseAddendum.pdf 

 
Florida Department of Environmental Protection. (2014, April). Integrated water quality assessment for 

Florida: 2014 sections 303(d), 305(b), and 314 report and listing update. Retrieved from website: 
http://www.dep.state.fl.us/water/docs/2014_integrated_report.pdf 

 
Florida Fish and Wildlife Conservation Commission. (2012). Florida’s state wildlife action plan 2012: A 

comprehensive wildlife conservation strategy. Retrieved from website: 
http://myfwc.com/media/2663010/StateWildlifeActionPlan.pdf 

 
Gregg, K. (2013). Literature review and synthesis of land-based sources of pollution affecting essential 

fish habitats in southeast Florida. Prepared for: NOAA Fisheries Southeast Region, Habitat 
Conservation Division, West Palm Beach, Fl.  

 
St. Johns River Water Management District. (2013). The Indian River Lagoon: An estuary of national 

significance. Retrieved from website: http://www.sjrwmd.com/itsyourlagoon/index.html 
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Special Area Management Planning 
 
Section 309 Enhancement Objective: Preparing and implementing special area management plans for 
important coastal areas. §309(a)(6) 

 

The Coastal Zone Management Act defines a Special Area Management Plan (SAMP) as “a 
comprehensive plan providing for natural resource protection and reasonable coastal-dependent 
economic growth containing a detailed and comprehensive statement of policies; standards and criteria 
to guide public and private uses of lands and waters; and mechanisms for timely implementation in 
specific geographic areas within the coastal zone. In addition, SAMPs provide for increased specificity in 
protecting natural resources, reasonable coastal-dependent economic growth, improved protection of 
life and property in hazardous areas, including those areas likely to be affected by land subsidence, sea 
level rise, or fluctuating water levels of the Great Lakes, and improved predictability in governmental 
decision making.” 

 

Phase I Assessment 
 
Resource Characterization: 
  
1. In the table below, identify geographic areas in the coastal zone subject to use conflicts that may be 

able to be addressed through a special area management plan (SAMP). This can include areas that 
are already covered by a SAMP but where new issues or conflicts have emerged that are not 
addressed through the current SAMP. 

 

Geographic Area 
Opportunities for New or Updated Special Area Management Plans 

Major conflicts/issues 

Panhandle barrier 
islands 

Recreation; development; aesthetics; coexisting w/ wildlife; 
biodiversity; public trust/access 

Coastal strand/marine 
& upland ecotone 

Human use/disturbance; habitat loss 

Critical Wildlife Areas Recreation; development; aesthetics; coexisting w/ wildlife; 
biodiversity; public trust/access 

Spoil islands and 
shoals/sandbars 

Recreation; public access; coexisting w/ wildlife 

Urban/wild land 
interface 

Development; coexisting w/ wildlife 

Florida Reef Tract Degradation of coral; recreation; coexisting w/ wildlife; biodiversity; 
public trust/access 

Florida’s shoreline Climate change; public access; cultural and natural resources; economic 
viability; development; biodiversity 

Florida State waters Public trust/access; commercial use; species and habitat management 

Sea level rise 
inundation areas 

Habitat migration; anthropogenic intervention; development; 
investment prioritization; economic vitality 

 

2. If available, briefly list and summarize the results of any additional state- or territory-specific data or 
reports on the status and trends of SAMPs since the last assessment.  
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Florida institutes an array of special area management planning statewide and at the local level. Natural 
resources are protected through a multi-agency effort to manage development, and public and private 
uses. No reports on status and trends of special area management planning in the state of Florida have 
been completed since the last assessment. 
 

Management Characterization: 
 

1. Indicate if the approach is employed by the state or territory and if there have been any significant 
state- or territory-level management changes (positive or negative) that could help prepare and 
implement SAMPs in the coastal zone.  
 

Management Category 
Employed by State or 

Territory 
(Y or N) 

CMP Provides 
Assistance to Locals 

that Employ 
(Y or N) 

Significant Changes Since 
Last Assessment  

(Y or N) 

SAMP policies, or case law 
interpreting these Y Y Y 

SAMP plans  Y Y Y 

 
2. For any management categories with significant changes, briefly provide the information below. If 

this information is provided under another enhancement area or section of the document, please 
provide a reference to the other section rather than duplicate the information: 

a. Describe the significance of the changes;  
b. Specify if they were 309 or other CZM-driven changes; and  
c. Characterize the outcomes or likely future outcomes of the changes.  

 
SAMP Policies: 
 
 Community Planning Act 2011: See Coastal Hazards 

 

SAMP Plans: 

Estuarine Habitat Restoration Planning Guide for Florida: Developed by the St. Johns River Water 
Management District as part of a 309 strategy, which includes the Northeast Florida Estuarine 
Habitat Restoration Plan (below). Completed in 2013, the document provides guidance for regional 
estuarine habitat restoration plans in Florida, fulfilling a program change by establishing new 
statewide guidelines for estuary restoration.  
 
The Northeast Florida Estuarine Habitat Restoration Plan: Completed in 2014 as part of the 309 
strategy to develop and test statewide estuary planning and guidance for estuary restoration, the 
plan coordinates regional management and funding efforts to improve restoration activities and 
success. 
 
SAMP for Florida Fish and Wildlife Conservation Commission’s (FWC) Critical Wildlife Areas 
(CWAs): A 309 strategy completed in 2012 to develop a SAMP for the FWC’s CWA system. CWAs 
protect important wildlife areas from human impacts, and implementing a SAMP for the CWA 
system allows for statewide coordination and management.  
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Southwest Florida Regional Ecosystem Restoration Plan 2013: Three Southwest Florida National 
Estuary Programs (NEPs), Tampa Bay, Sarasota Bay, and Charlotte Harbor, developed a plan to 
advise the Gulf Coast Ecosystem Restoration Council and the State of Florida on restoration needs in 
Southwest Florida for projects under the 2012 RESTORE Act. 

 

Species Action Plans: FWC completed 60 final draft Species Action Plans in 2013 without CZM funds, 
which describe individual species threats and conservation needs. The plans are expected to be 
approved in 2015, and will be included in a comprehensive Imperiled Species Management Plan for 
Florida.  
 
Community Resiliency: Planning for Sea Level Rise (309): See Coastal Hazards 
National Estuarine Research Reserve (NERR) and Aquatic Preserve (AP) Management Plan 
updates: See Ocean Resources 

 
Enhancement Area Prioritization: 
 
1. What level of priority is the enhancement area for the coastal management program?  

 
High  __X__         
Medium  _____  
Low  _____ 

   
2. Briefly explain the reason for this level of priority. Include input from stakeholder engagement, 

including the types of stakeholders engaged.  
 

Special area management planning is used widely throughout the state of Florida to manage user 
conflicts and protect natural resources. Examples include Florida’s Aquatic Preserve Management Plans. 
Florida’s Aquatic Preserves encompass approximately 2.2 million acres. All but four of the aquatic 
preserves are located along Florida’s 8,400 miles of coastline in the shallow waters of marshes and 
estuaries. The preserves provide a system of significant protections to ensure that Florida’s most 
popular and ecologically important underwater ecosystems are cared for in perpetuity. Each of these 
special places is managed with strategies based on local resources, issues, and conditions and are 
developed through a stakeholder engagement process resulting in site specific management plans. 
 
A more focused aquatic preserve management plan format was developed and is being implemented at 
numerous aquatic preserves and buffer preserves across the state. The revised format is less redundant, 
while still meeting statutory requirements, and focuses energy on addressing major key issues instead of 
several issues at once. Key issues are identified with input from local and regional stakeholders, 
including cooperating/partner agencies, adjacent landowners, elected officials, and the general public 
and are vetted through a public engagement process including review by the Acquisition and 
Restoration Council (ARC). Updating Aquatic Preserve Management Plans remains a top priority to 
effectively manage Florida’s ocean and coastal resources.  
 
Florida communities are also starting to develop sea level rise Adaptation Action Plans. A major 
component of an Adaptation Action Plan is one or more special management overlay areas. In 2011, the 
Florida Legislature adopted “Adaption Action Areas” language into statute (see Sections 163.3164(1) and 
163.3177(6)(g)(10), Florida Statutes). It is very likely that communities will use these Action Areas as 
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Special Area Management devices, in which communities choose to focus or limit actions in these 
special areas. A strategy will be proposed to support local communities incorporate coastal hazard 
adaptation into their comprehensive plans. As a result, the SAMP enhancement area remains a high 
priority. 

 

Phase II Assessment  
 
In-Depth Resource Characterization: 
Purpose: To determine key problems and opportunities regarding the preparation and implementation of 
special area management plans for important coastal areas.  
 
1. What are the one to three most significant geographic areas facing existing or emerging challenges 

that would benefit from a new or revised special area management plan (SAMP) or better 
implementation of an existing SAMP? For example, are there areas where existing management 
approaches are not working and could be improved by better coordination across multiple levels of 
government? What challenges are these areas facing? Challenges can be a need for enhanced 
natural resource protection; use conflicts; coordinating regulatory processes or review; additional 
data or information needs; education and outreach regarding SAMP policies; or other (please 
specify). When selecting significant challenges, also consider how climate change may exacerbate 
each challenge. 

 

 Geographic Scope 
(within an existing SAMP area (specify SAMP) or  
within new geographic area (describe new area)) 

Challenges 

Geographic 
Area 1 

Gulf Coast Need to update SAMPs to help coordinate 
restoration efforts based on locally relevant 
resource assessments 

Geographic 
Area 2 

Communities and habitat vulnerable to sea level 
rise  

Coastal flooding adaptation and 
implementation  

Geographic 
Area 3 

Florida Reef Tract Need for comprehensive management 
between agencies; user conflicts 

 

2. Briefly explain why these are currently the most significant challenges that may require developing a 
new SAMP, or revising or improving implementation of an existing SAMP. Cite stakeholder input 
and/or existing reports or studies to support this assessment.  

 

The level of impacts from the 2010 Deepwater Horizon Oil Spill are still under evaluation. The Resources 
and Ecosystems Sustainability, Tourist Opportunities, and Revived Economies of the Gulf Coast States 
Act (RESTORE Act) of 2012 established the Gulf Coast Restoration Trust Fund for restoration projects, 
and multiple initiatives have begun to evaluate restoration priorities for habitats, species, and public 
access. Existing SAMPs are being utilized to inform this prioritization process making updated plans 
beneficial to a Gulf-wide effort. In addition, all existing Florida SAMPs could benefit from locally relevant 
resource assessments to inform regulatory and planning decisions.  
 
Florida’s low elevation and proximity of fresh water sources to the ocean make it particularly vulnerable 
to sea level rise. According to the 2010 Florida Oceans and Coastal Council (FOCC) report on Climate 
Change and Sea Level Rise in Florida, “Three-fourths of Florida’s population resides in coastal counties 
that generate 79% of the state’s total annual economy” (FOCC, 2010, p. 1). New or revised SAMPs which 
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incorporate adaptation to future flooding and sea level rise will help manage the built infrastructure and 
natural resources of Florida’s coastal communities, improving resiliency to climate change.  
 
The 2014 Florida coral reef capacity assessment addressed the benefits of coordination and 
management across the Florida Reef Tract. Development of a SAMP for the southern Florida region and 
the Florida Keys could provide a cooperative agreement and strategy to coordinate coral reef 
management by the FKNMS, national and state park units and the SEFCRI reef area into a single 
comprehensive management unit, facilitating communication and support between agencies. In 
addition, the coral reef capacity assessment postulated the application of a zoning structure to reduce 
user conflicts on Florida reefs. A SAMP could be developed to manage different uses along the Florida 
Reef Tract.  

 

3. Are there emerging issues of concern, but which lack sufficient information to evaluate the level of 
the potential threat? If so, please list. Include additional lines if needed. 
 

Emerging Issue Information Needed 

Sea level rise Ongoing need for research and data support to 
update models and data layers to analyze 
habitat and built infrastructure vulnerability 

Indian River Lagoon system Research on multiple sources of water quality 
stressors affecting the IRL system, contributing 
to harmful algal bloom events, seagrass die-off, 
and manatee and bird mortality events 

Apalachicola oyster reefs Analysis of the multiple sources of water quality 
stressors affecting Apalachicola’s economically 
important oyster reefs, as well as potential 
impacts of ocean acidification 

 

In-Depth Management Characterization: 
Purpose: To determine the effectiveness of management efforts to address identified problems related to 
the special area management planning enhancement objective. 
 
1. For each additional SAMP management category below that was not already discussed as part of the 

Phase I assessment, indicate if the approach is employed by the state or territory and if significant 
state- or territory-level changes (positive or negative) have occurred since the last assessment.  

 

Management Category 
Employed by 

State or Territory 
(Y or N) 

CMP Provides 
Assistance to Locals 

that Employ 
(Y or N) 

Significant Changes 
Since Last Assessment 

(Y or N) 

SAMP research, assessment, 
monitoring 

Y Y Y 

SAMP GIS mapping/database  Y Y Y 

SAMP technical assistance, 
education, and outreach  

Y Y Y 

 
2. For management categories with significant changes since the last assessment, briefly provide the 

information below. If this information is provided under another enhancement area or section of 
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the document, please provide a reference to the other section rather than duplicate the 
information. 

a. Describe significant changes since the last assessment;  

b. Specify if they were 309 or other CZM-driven changes; and 
c. Characterize the outcomes or likely future outcomes of the changes. 

 
New and/or updated SAMPs employed a variety of research, assessment, and monitoring procedures, 
mapping/database development, and technical assistance, education, and outreach methods since the 
last assessment. See Phase I management characterization. 
 
3. Identify and describe the conclusions of any studies that have been done that illustrate the 

effectiveness of the state’s or territory’s special area management planning efforts since the last 
assessment. If none, is there any information that you are lacking to assess the effectiveness of the 
state’s or territory’s management efforts? 

 
Special area management planning is used widely throughout the state of Florida to manage user 
conflicts and protect natural resources. However, no studies have been conducted on a statewide basis 
to evaluate these plans. 
 
Comprehensive, easy to read, and publically accessible statewide and local assessments on habitats and 
living marine resources are needed for state and local management decisions. Recurrent assessments 
could provide a means to evaluate the impacts of prior management actions and identify trends. 
 
A strategy will be proposed to establish publically available comprehensive assessments of ocean and 
coastal resources at Florida’s place-based management locations. The strategy will enable place based 
managers to determine the effectiveness of their programs over the long term.  
 
Identification of Priorities: 
 
1. Considering changes with coastal resource protection or coastal use conflicts within defined 

geographic areas, special area management planning activities since the last assessment, and 
stakeholder input, identify and briefly describe the top one to three management priorities where 
there is the greatest opportunity for the CMP to improve their ability to prepare and implement 
special area management plans to effectively manage important coastal areas. (Approximately 1-3 
sentences per management priority.) 
 
Management Priority 1: Local Adaptation Planning 
 
Description: Local zoning and comprehensive planning tools are the strongest mechanisms for 
addressing adaptation to coastal hazards. These tools represent the goals and desires of each 
community. Rather than a one-size-fits-all approach, comprehensive plans allow communities to 
address coastal hazards in many different ways. The CMP can improve its ability to prepare and 
implement special area management plans by continuing to provide technical assistance and 
outreach to local governments for incorporating resiliency into local planning and budgeting 
mechanisms. 
 
Management Priority 2: Resource Assessment/Monitoring for Management and Restoration 
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Description: Since the last assessment, restoration across the Gulf has increased as a result of 
funding allocated from the Deepwater Horizon Oil Spill. In Florida, much of the Deepwater Horizon 
funding will be made available directly to local governments for restoration efforts. The local 
governments will be relying on place-based experts to provide resource information as funding 
becomes available. Establishing comprehensive resource assessments at place-based management 
locations will improve special area management plans, and the ability to prioritize restoration 
efforts. In addition, development of a visitor use monitoring program at Florida’s managed areas to 
quantify public access and use of Florida’s aquatic managed areas will inform management decisions 
and improve SAMPs. 

 
Management Priority 3: Update Existing Management Plans 
 
Description: The management of Florida’s 41 aquatic preserves is integral to the effectiveness of 
Florida’s Coastal Management Program. There is an ongoing need to update aquatic preserve 
management plans, which will improve the management of these special areas.  
 

2. Identify and briefly explain priority needs and information gaps the CMP has to help it address the 
management priorities identified above. The needs and gaps identified here do not need to be 
limited to those items that will be addressed through a Section 309 strategy but should include any 
items that will be part of a strategy. 

 

Priority Needs 
Need?  
(Y or N) 

Brief Explanation of Need/Gap 

Research Y 

Ongoing need for sea level rise vulnerability assessments; need for 
state and local assessments of resource status and trends; need for 
baseline inventory of visitor use numbers and activities at aquatic 
managed areas 

Mapping/GIS Y 

Ongoing need to update maps/GIS/models with additional data 
layers for hazard identification and sea level rise vulnerability 
assessments, resource assessments, and monitoring of aquatic 
managed areas  

Data and information 
management 

Y 
Habitat and living marine resource information is needed at a state 
and local scale for management decisions and to coordinate 
restoration projects; low-cost visitor use data collection methods 

Training/Capacity 
building 

Y 
To assist local communities incorporate adaptation initiatives into 
local plans and budgeting mechanisms; develop visitor/use 
monitoring protocol at aquatic managed areas 

Decision-support tools Y 

Coordination of public and private partners to integrate and 
consolidate risk assessment information into one or more unified 
decision-support tools to assist local communities with adaptation; 
develop cost-effective protocol for monitoring public use of aquatic 
managed areas; comprehensive state and local resource assessments 
to aid place-based manager decision making 

Communication and 
outreach 

Y 
Outreach to local governments and professional organizations to 
implement adaptation action in local communities; easy to read, 
publicly available comprehensive resource assessments 
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Enhancement Area Strategy Development: 
 
1. Will the CMP develop one or more strategies for this enhancement area?  

Yes  __X___ 
No  ______ 

 
2. Briefly explain why a strategy will or will not be developed for this enhancement area.  

 
The assessment identified a need to assist local communities incorporate coastal hazard adaptation 
initiatives into local plans and budgeting mechanisms. A strategy will be proposed to provide local 
communities with the financial and technical assistance to incorporate adaptation planning into their 
comprehensive plans. The strategy will build upon the current Coastal Resiliency Initiative, and will 
improve FCMP ability to plan for coastal hazards through special area management planning. 
 
The assessment also identified a need for easy to read, publicly available comprehensive resource 
assessments at state and local levels to inform management and restoration decisions. A strategy will be 
proposed to establish assessments of ocean and coastal resources at place-based management 
locations, such as Aquatic Preserves. Additional strategies will be proposed to update Aquatic Preserve 
Management Plans, and to develop a visitor use monitoring program for aquatic managed areas. 
 
 
REFERENCES 
 
Florida Oceans and Coastal Council. (2010). Climate change and sea-level rise in Florida: An update on 

the effects of climate change on Florida’s ocean and coastal resources. Retrieved from FOCC 
website: http://www.floridaoceanscouncil.org/reports/Climate_Change_and_Sea_Level_Rise.pdf 

 
Page, G. G., & Swanenberg, A. (2014). An analysis of issues affecting the management of coral reefs and 

associated capacity building needs in Florida. Prepared by SustainaMetrix for coral reef managers in 
Florida and NOAA’s Coral Reef Conservation Program. 

 
  

425

http://www.floridaoceanscouncil.org/reports/Climate_Change_and_Sea_Level_Rise.pdf


Ocean Resources 
 
Section 309 Enhancement Objective: Planning for the use of ocean [and Great Lakes] resources. 
§309(a)(7) 
 

Phase I Assessment 
 
Resource Characterization: 
 
1. Understanding the ocean and Great Lakes economy can help improve management of the resources 

it depends on. Using Economics: National Ocean Watch (ENOW),35 indicate the status of the ocean 
and Great Lakes economy as of 2011, as well as the change since 2005, in the tables below. Include 
graphs and figures, as appropriate, to help illustrate the information.  

 

Status of Ocean and Great Lakes Economy for Coastal Counties (2011) 

 Establishments  
(# of Establishments) 

Employment 
(# of Jobs) 

Wages 
(Millions of Dollars) 

GDP 
(Millions of Dollars) 

Living Resources 508 3,212 $102,790,000  $299,980,000 

Marine 
Construction 687 5,855 $284,676,000  $610,264,000  
Ship & Boat 
Building 382 7,838 $341,308,000 $567,007,000 
Marine 
Transportation 1,366 48,689 $2,633,347,000  $6,244,805,000  
Offshore Mineral 
Extraction & 

Exploration* (see 

below) 290 1,265 $60,238,000  $333,489,000  
Tourism & 
Recreation 21,768 349,047 $7,326,241,000  $16,443,563,000  

All Ocean Sectors 25,001 415,906 $10,748,600,000 $24,499,108,000 

*Offshore Mineral Extraction and Exploration includes limestone, sand, and gravel, as well as oil and gas 
exploration and production.  
 

Change in Ocean and Great Lakes Economy for Coastal Counties (2005-2011) 

 Establishments  
(% change) 

Employment 
(% change) 

Wages 
(% change) 

GDP 
(% change) 

Living Resources -15.75% -24.3% -17.97% -5.19% 

Marine 
Construction -4.45% -42.68% -39.19% -42.8% 

Marine 
Transportation 11.15% -7.76% 12.39% 32.4% 

Ship & Boat 
Building -4.98% -42.24% -31.44% -31.4% 

35 www.csc.noaa.gov/enow/explorer/. If you select any coastal county for your state, you receive a table comparing county data to state 

coastal county, regional, and national information. Use the state column for your responses. 
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Change in Ocean and Great Lakes Economy for Coastal Counties (2005-2011) 

 Establishments  
(% change) 

Employment 
(% change) 

Wages 
(% change) 

GDP 
(% change) 

Offshore Mineral 
Extraction & 
Exploration 13.73% -46.83% -41.47% -0.05% 

Tourism & 
Recreation 25.42% 9.01% 24.42% 22.06% 

All Ocean Sectors 21.58% 3.1% 14.04% 18.17% 
 

Considering all ocean sectors, Florida’s ocean economy grew from 2005 to 2011. Tourism and 
Recreation is Florida’s greatest economic sector for the coast, contributing approximately 67.1% to the 
ocean economy gross domestic product (GDP) as of 2011. Marine Transportation provides the second 
greatest contribution, at approximately 25.5% of the ocean economy GDP. Tourism and Recreation was 
the only sector to show a positive increase in all four economic indicators from 2005 to 2011. Marine 
Transportation decreased in employment, and increased in establishments, wages, and GDP. Offshore 
Mineral Extraction and Exploration increased in establishments and declined in employment, wages, and 
GDP. The Living Resources, Marine Construction, and Ship and Boat Building sectors decreased across all 
four indicators.  

 

Although Living Resources, Marine Construction, and Ship and Boat Building represent a smaller 
proportion of Florida’s ocean economy GDP than Tourism and Recreation and Marine Transportation, 
these traditional sectors strongly affect coastal community character. Both tourists and residents are 
attracted to Florida’s coasts by the local fisheries, boating industries, and working waterfront aesthetics, 
which influences the larger category of Tourism and Recreation. The sustainability of these historical and 
cultural lifestyles is crucial to Florida’s ocean economy.  
 
2. In the table below, characterize how the threats to and use conflicts over ocean and Great Lakes 

resources in the state’s or territory’s coastal zone have changed since the last assessment.  

 

Significant Changes to Ocean and Great Lakes Resources and Uses 

Resource/Use 
Change in the Threat to the Resource or Use Conflict  

Since Last Assessment  
(orunkwn) 

Resource 
Benthic and Coastal Habitat  

Living Marine Resources  

Non-living Resources 
Sand/gravel - 

Cultural/historic - 
Use 

Transportation/navigation - 
Offshore development36 - 

36 Offshore development includes underwater cables and pipelines, although any infrastructure specifically associated with the energy industry 
should be captured under the “energy production” category. 
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Significant Changes to Ocean and Great Lakes Resources and Uses 

Resource/Use 
Change in the Threat to the Resource or Use Conflict  

Since Last Assessment  
(orunkwn) 

Energy production - 
Fishing (commercial and recreational) - 

Recreation/tourism - 
Sand/gravel extraction - 

Dredge disposal - 
Aquaculture - 

 
3. For the ocean and Great Lakes resources and uses in Table 2 (above) that had an increase in threat 

to the resource or increased use conflict in the state’s or territory’s coastal zone since the last 
assessment, characterize the major contributors to that increase. 

 

Major Contributors to an Increase in Threat or Use Conflict to Ocean and Great Lakes Resources 

Resource 

Major Reasons Contributing to Increased Resource Threat or Use 
Conflict 

(Note All that Apply with “X”) 
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Benthic and Coastal Habitat X  X X X  X X X X X X 
Living Marine Resources X  X X X  X X X X X X 

 
4. If available, briefly list and summarize the results of any additional state- or territory-specific data or 

reports on the status and trends of ocean and Great Lakes resources or threats to those resources 
since the last assessment to augment the national data sets.  

 

Summary of Threats 

 

Benthic and Coastal Habitat  
Florida’s population continues to grow, and human activities and development are persistent threats to 
benthic and coastal habitat. Direct, cumulative, and secondary impacts of development threaten the 
loss of coral reefs, seagrasses, saltmarsh, mangroves, oyster and shell reefs, hard bottom and soft-
bottom habitat, and estuaries. Mining and drilling, hydrological modifications and freshwater flow 
diversion, dredge and fill operations, sedimentation, turbidity, and shoreline alterations threaten habitat 
structure and function. Land-based nutrient and pollutant runoff, leaking onsite septic systems, and 
stormwater discharge remain significant threats to water quality, and may increase the likelihood and 
severity of harmful algal blooms (FACT 2010, 2012; FWC, 2012; FWC, 2013; Gregg, 2013). 
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The ability of living species to provide structural habitat for healthy ecosystems and fisheries is affected 
by inputs (e.g., nutrient loads, freshwater discharge and drainage patterns, etc.) from land-based 
development in the coastal zone as well as development in other states up river. Ecosystem services of 
benthic and coastal habitats include, but are not limited to providing: primary production supporting 
higher trophic levels, larval settlement areas, nursery habitat, nutrient uptake, sediment and shoreline 
stabilization, and water filtration. Sedimentation, turbidity, excessive nutrient exposure and freshwater 
discharges, and pollutants inhibit the ability of mangroves, seagrass, saltmarsh, oyster reefs, and coral 
reefs to provide these ecosystem services (Gregg, 2013). Continuing declines of these habitats indicate 
water quality degradation from land-based development persists as a significant threat and is an 
impediment to restoration (See Cumulative and Secondary Impacts for additional information on 
development, water quality, and management plans used to reduce threats to coastal resources) (FWC, 
2012; FWC, 2013; Gregg, 2013).  
 
In addition, vessel impacts (including derelict vessels) and propeller scarring continually threaten coral 
reefs and seagrass beds. Parasites, pathogens, invasive species, and fishing pressure threaten coastal 
habitats to varying degrees, and are particularly harmful to seagrass beds and coral reefs (FWC, 2012; 
FWC, 2013).  
 
Temperature extremes can also negatively impact benthic and coastal habitat. Corals often respond to 
stress by expelling the colorful algae that live within their otherwise clear tissues, which lowers their 
productivity. This phenomenon is called "coral bleaching" because it reveals the stark white coral 
skeleton. Bleaching events are expected to increase with rising temperatures, and available monitoring 
data suggests summer 2014 was the worst bleaching year since 2005 (FRRP, 2014). Cold weather can 
also harm coral reefs, evidenced by an extreme cold weather anomaly in 2010 (Lirman et al., 2011). 
 
Finally, long-term threats to Florida’s ocean resources from the 2010 Deepwater Horizon Oil Spill, sea 
level rise, and ocean acidification are still under evaluation. These long-term threats operate at different 
spatial and temporal scales than more direct, local threats (such as vessel impacts), and may 
synergistically combine with documented stressors, such as runoff, stormwater discharge, etc., for 
cumulative negative impact (FWC, 2012; Freeman et al., 2012; FWC, 2013). 
 
Living Marine Resources 
Coastal development, water quality, harvest, competition for space (ship strikes, noise, etc.), and 
invasive species endure as local threats to living marine resources (FACT 2010, 2012; FWC 2012). 
Regional to global threats such as the Deepwater Horizon Oil Spill, increasing temperature, sea level rise, 
and ocean acidification may exacerbate resource availability and use-conflicts, but remain relatively 
uncertain and unquantified (FWC, 2012). 
 
Functional habitat and water quality are vital for the recruitment and survival of finfish, shellfish, marine 
mammals, sea turtles and seabirds. Threats to habitat and water quality (described under Benthic and 
Coastal Habitat) affect vitality and abundance, as well as trophic level interactions. Habitat loss 
threatens to reduce foraging, nesting, and spawning areas. Runoff, harmful algal blooms, and oil spills 
threaten disease, die-offs, and bioaccumulation of toxins. Invasive species, such as lionfish, continue to 
compete with native resources and disrupt ecosystems (FACT 2010, 2012; FWC, 2012).  
 
In addition to habitat and water quality threats, fisheries are threatened by harvest and user conflicts 
between recreational and commercial fishers. Marine mammals, sea turtles, and seabirds are 
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threatened by capture as fisheries bycatch, and by space conflicts including: entanglements in fishing 
gear, ship strikes, noise and light pollution, cold stress, and nest site disturbance.  
 
 
Non-living Resources 
Threats to sand resources have not significantly changed since the prior assessment. The majority of 
Florida’s coastal counties have access to adequate sand resources within state waters. However, in 
Southeast Florida, sand resources suitable for nourishment projects in feasible extraction areas are 
scarce in state waters, requiring exploration in federal waters. Currently, sand resource extraction and 
nourishment projects are conducted as needed. FDEP is working with the U.S. Department of the 
Interior’s Bureau of Ocean Energy Management (BOEM) to develop a Regional Sand Allocation Program 
to proactively coordinate nourishment project needs with appropriate resources (Ousley et al., 2013). 
 
Cultural/historic resources include Florida’s coastal archeological sites, such as shipwrecks and historic 
lighthouses. As non-renewable resources, once these sites are disturbed or destroyed they are gone 
forever. Disruption and/or destruction via development, human activities, and coastal hazards, such as 
storms and sea level rise, persist as threats to cultural/historic resources (Florida Division of Historical 
Resources, 2014; Freeman et al., 2012).  
 
Use-Conflicts  
A variety of use-conflicts exist in Florida due the extent of Florida’s coastal and ocean resources and 
diversity of resource uses and users. However, use-conflicts have not increased or decreased since the 
last assessment.  
 
Use-conflicts can arise over competition for resources, and in developmental use of the coast, both in-
state and between states. For example, the Chattahoochee and Flint Rivers in Georgia and Alabama are 
the greatest contributors of contaminants in the Apalachicola-Chattahoochee-Flint (ACF) River basin. 
The Florida portion comprises approximately 12% of the entire drainage basin, has a limited population, 
and is mostly undeveloped. Population growth and development in and around Atlanta have increased 
the demand for upstream water use, contributing to oyster mortality in Apalachicola Bay (FDEP, 2013). 
Reduced freshwater flow caused by upstream development is exacerbated by drought. In 2014, Florida 
received over $6 million in federal disaster relief funds to provide assistance for fishing communities 
affected by excessive drought conditions in 2012 (NOAA, 2014). While concern for this long-standing 
use-conflict continues, the use-conflict has not increased since the last assessment.  
 
In addition, several ports in Florida have expanded, or proposed to expand, to attract new, larger vessels 
using the Panama Canal. Much deeper entrance canals and turning basins are required for these larger 
vessels, and the ports are located in areas where habitat, living and non-living resources would be 
affected. Coastal management decisions are made balancing the potential economic benefits of port 
expansions with the potential impacts to habitat, living resources, and non-living resources.  
 
For example, Port Dolphin is a deepwater port that has been authorized offshore of Tampa to 
potentially bring natural gas into Florida. The proposed pipeline running from the port into the state will 
cross sand resources that two local governments want to use for beach restoration. In an agreement 
between the state and Port Dolphin LLC, the sand resources will be removed prior to the pipeline being 
installed, thus averting a major conflict.   
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Status, Trend, and Threat Data and Reports 
 

Cetacean Unusual Mortality Event in Northern Gulf of Mexico (2010 to present): An ongoing unusual 
mortality event (UME), defined under the Marine Mammal Protection Act as “a stranding that is 
unexpected; involves a significant die-off of any marine mammal population; and demands 
immediate response,” was declared for dolphins and whales in the northern Gulf of Mexico from 
February 2010 through the present. NOAA provides historical data of all stranded cetaceans by 
state: 

 

Year 
FL 

Panhandle 

Average (2002-2009) 20 

2010 (Feb-Dec) 33 

2011 Total 33 

2012 Total 29 

2013 Total 26 

2014 Total 47 

2015 (through Feb 15) 2 
Source: http://www.fisheries.noaa.gov/pr/health/mmume/cetacean_gulfofmexico.htm 
 

Research into the causes of this ongoing UME considers multiple contributing factors, including the 
Deepwater Horizon oil spill (Carmichael et al., 2012; Litz et al., 2014; Venn-Watson et al., 2015). A 
new study identifies spatial, temporal, and demographic clusters within the UME, which suggest 
causes may vary by location, time, and population. For example, in contrast to other Gulf States 
which were more heavily oiled by the Deepwater Horizon oil spill, Florida’s annual numbers of 
stranded bottlenose dolphins were not elevated during the UME period (Venn-Watzon et al., 2015). 
Other potential contributing causes include environmental stressors such as sustained cold weather 
events, depleted food resources, bacterial or viral infections, etc. (Carmichael et al., 2012; Litz et al., 
2014). 

 

Decadal changes in oyster reefs in the Big Bend of Florida’s Gulf Coast: Oyster reefs are one of the 
most endangered marine habitats in the world. Between 1982 and 2011, oyster reefs in the Big 
Bend region declined by 66%, predominantly offshore. Evidence suggests this decline is due to 
reduced survival and recruitment as a result of decreased freshwater inputs, increasing oyster reef 
vulnerability to wave action and sea level rise (Seavey et al., 2011). 
  
Endangered and Threatened Wildlife and Plants: Final Listing Determinations on 
Proposal to List 66 Reef-building Coral Species and to Reclassify Elkhorn and Staghorn 

Corals (2014): The NOAA National Marine Fisheries Service (NMFS) final rule to implement the final 
listing determination of 20 species as threatened: five in the Caribbean (Dendrogyra cylindrus, 
Orbicella annularis, Orbicella faveolata, Orbicella franksi, and Mycetophyllia ferox); and 15 in the 
Indo-Pacific under the Endangered Species Act (ESA) of 1973, as amended. The two species listed in 
2006 as threatened (Acropora cervicornis and Acropora palmata) in the Caribbean still warrant 
listing as threatened.  
 
Florida Assessment of Coastal Trends (FACT) 2010 (2012): Produced by Florida’s Coastal 
Management Program (FCMP) with 306 funds, FACT assesses a variety of indicators to illustrate 
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broad trends and program changes from 2000-2010 in eight focus areas: coastal society, coastal 
habitats, living resources, environmental health, coastal access, coastal hazards, environmental 
stewardship, and waterfront revitalization.  
 
Florida Fish and Wildlife Conservation Commission (FWC), Fish and Wildlife Research Institute 
(FWRI): As part of FWRI’s work, which includes the assessment and restoration of ecosystems and 
studies of fisheries, wildlife, etc., FWRI collects and provides fisheries data, manatee mortality 
statistics, and information on sea turtle cold-stunning events.  

 Fisheries: 

Florida’s Inshore and Nearshore Species: 2013 Status and Trends Report summarizes the 
condition of 136 species or groups using a combination of recent stock assessments, 
commercial landings, recreational catch rates, and fishery independent data. In 2012, 70 
species or groups on the Atlantic coast were considered stable, five were increasing, three 
were decreasing, and 56 were too rare to determine. On the Gulf coast, 100 species or 
groups were considered stable, five were increasing, zero were decreasing, and 27 were too 
rare to determine.  
 
Commercial landings decreased in 2012 on both coasts, with a sharper decline on the Gulf 
coast. However, commercial landings have shown a slight increasing trend since a period 
(1982-2012) low in 2005. Recreational catch, harvest, and fishing trips have shown 
decreasing trends since 2004, but the number of fishing trips has been increasing since 
2010.  

 Manatees: 

According to FWC’s Florida Manatee Management Plan and Florida Manatee Cold-related 
Unusual Mortality Event, January – April 2010 report, there are no statistical estimates of 
abundance for either statewide or regional Florida manatee populations. A 2010 survey 
during an extreme cold weather event recorded a minimum count of 5,076 manatees (FWC, 
2007; FWRI, 2010).  
 
The table below contains FWRI manatee mortality data from 2009 through 2014. The first 
three columns—watercraft, flood gate/lock, and other human—are human related impacts. 
Considering the five-year averages and combining the three human related impact 
categories, the human related causes of manatee mortality appear roughly evenly 
distributed with the individual natural causes—perinatal, cold stress, and other natural. 
Although combined natural causes accounted for the majority of documented deaths, 
human related causes remain a concern. According to the Florida Manatee Management 
Plan, human actions have likely had an effect on the distribution and seasonal abundance of 
manatees via the dredging of canals, inlets, and bays, damming of rivers, introduction of 
non-native plants, destruction of seagrasses, and proliferation of artificial warm-water 
discharges (FWC, 2007).  
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Mortality Data from 1/1/2009 through 12/31/2014 

 
Source: FWRI http://myfwc.com/media/2703511/preliminary.pdf 
Category descriptions: http://www.myfwc.com/research/manatee/rescue-mortality-response/mortality-statistics/categories/ 

 
The variability of cold stress manatee mortality caused by cold weather events is also 
reflected in the table, with relatively high cold stress manatee mortality documented in 
2010 and 2011. FWRI described the 2010 manatee die-off as unprecedented in the history 
of manatee management in Florida due to the geographic range, severity, and duration of 
the cold weather event (FWRI, 2010). FWRI also documents manatee deaths cause by red 
tide, which is recorded as a natural cause of mortality. Since the last assessment, 335 
positive or suspected red tide manatee mortalities were recorded. The majority of these 
mortalities occurred in 2013 (276 deaths) (FWC, 2014).  

 Sea turtles:  

Sea turtles continue to be threatened by coastal construction, shoreline hardening, artificial 
lighting, poaching, marine debris, and fishing gear. Five years is a short period to determine 
statewide trends in sea turtle mortality and nesting, and sea turtles face additional threats 
far from Florida’s waters throughout their life history. Since the last assessment, increased 
search efforts by FWRI have documented a higher frequency of cold-stunned turtles, which 
is not necessarily indicative of an increase in cold-stunning events. Over 3,000 cold-stunned 
turtles were documented in Florida in 2010. No cold-stunnings were recorded in 2011 or 
2013. In 2012, 21 cold-stunned turtles were found in St. Joseph Bay during January and 
February. In 2014, 230 cold-stunned turtles were found in St. Joseph Bay in January, and 
another 5 were found in November. At the time of this report, 13 cold-stunned turtles were 
found in January 2015.  

 

Florida’s State Wildlife Action Plan (SWAP) 2012: FWC’s comprehensive wildlife conservation 
strategy describes Florida’s species, habitats, threats, and non-regulatory action opportunities. FWC 
revises the Action Plan every five years. Funding is provided by FWC and U.S Fish and Wildlife 
Service’s State Wildlife Grant program. The current condition of some, but not all, of the marine 
habitats described by SWAP are: 

 Bivalve reef: poor and declining 

 Coral reef: poor and declining 

 Seagrass: poor and declining 

 Mangrove swamp: poor and declining 

 Salt marsh: poor and declining 

 Hard bottom: poor and declining 

 
Florida Reef Resilience Program (FRRP) Disturbance Response Monitoring: During the hottest, 
sunniest months of the summer, when bleaching is most likely to occur, The Nature Conservancy 

Year Watercraft
Flood 

Gate/Lock
Other Human Perinatal Cold Stress Natural Unrecovered Undetermined

Undetermined 

other
Total

2014 68 3 9 99 26 26 16 88 36 371

2013 73 5 10 129 39 196 100 129 149 830

2012 82 12 8 70 30 58 8 87 37 392

2011 88 2 4 78 114 40 12 99 16 453

2010 83 1 5 97 282 23 67 183 25 766

2009 97 5 7 114 56 37 10 90 13 429

5-year 

average 84 5 6 97 104 70 39 117 48 574
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coordinates the FRRP - a network of scientific divers from public agencies, universities and other 
non-governmental organizations spanning the entire Florida Reef Tract from the Dry Tortugas to the 
St. Lucie Inlet on Florida's east coast. More than 1,600 surveys have been completed since 2005. 
Data from these surveys allow scientists to zero in on which corals and reefs have been more or less 
resilient in years past by measuring coral species diversity, abundance, size and condition. Data 
show that none of Florida’s reefs are immune to bleaching and coral diseases. Some areas with 
larger and more abundant corals also show low levels of bleaching and disease. Preliminary 2014 
data show the most severe bleaching event recorded since the inception of the FRRP.  
 
Literature Review and Synthesis of Land-Based Sources of Pollution Affecting Essential Fish Habitats 
in Southeast Florida (2013): 144 publications and technical reports were reviewed and synthesized 
to identify and describe the effects of land based sources of pollution on marine and estuarine 
habitats including: coral reefs, mangroves, seagrass, oyster reef and shell habitats, soft-bottom, and 
hard bottom and worm reef habitats. Excess nutrient pollution, sedimentation, and turbidity 
negatively affect all of these habitats. The effects of pathogens are habitat specific, and pollutants 
such as heavy metals and hydrocarbons affect oyster and seagrass habitats to a greater degree than 
other habitats. The impacts have personal care products and pharmaceuticals have not been studied 
well enough to determine the level of threat they pose to marine and estuarine habitats. 
 
Natural Resource Damage Assessment – April 2012 – Status Update for the Deepwater Horizon Oil 
Spill: On April 20, 2010 an explosion and fire on the Deepwater Horizon mobile offshore drilling unit 
killed 11 men and injured 17 others. An estimated 4.1 million barrels of oil were released directly 
into the Gulf of Mexico over three months. Due to the geographic extent and ecological complexity 
of the affected area, the impacts will take years to assess. Pursuant to Natural Resource Damage 
Assessment (NRDA) responsibilities under the Oil Pollution Act of 1990, the Status Update provides 
an overview of potential impacts to the Gulf of Mexico ecosystem caused by the Deepwater Horizon 
oil spill and outlines the assessment process and activities. 
 
Oyster Fishery Disaster Relief Funds: Excessive drought in 2012 prompted the Department of 
Commerce to declare a fishery disaster for the Florida west coast oyster fishery in 2013. In 2014, 
Florida received over $6 million in disaster relief funds to provide assistance for the affected fishing 
communities.  
 
Seagrass Integrated Monitoring and Mapping (SIMM) Report No. 1 (2013): Developed by FWC and 
supported by FCMP funds (306), the SIMM report provides an overview of Florida seagrass 
monitoring and mapping efforts and a statewide summary of seagrass status. As of 2013, there are 
about 2,179,000 acres of seagrass in nearshore Florida waters, mostly in southern Florida (1,300,000 
acres), and in the Big Bend and Springs Coast region (618,000). Seagrass coverage has decreased 
since the 1950s and is still declining in some areas. Acreage is decreasing along the Panhandle and 
Big Bend regions, except in Santa Rosa Sound and St. Andrew Bay where acreage is increasing, Big 
Lagoon, Northern Big Bend, and Springs Coast where acreage is stable, and Franklin County and the 
Cedar Keys where total acreage is unknown. Acreage is increasing along the southwest coast, except 
along Springs Coast where acreage is stable, Estero Bay where acreage is decreasing, and Rookery 
Bay where total acreage is unknown. Acreage is stable in the Florida Keys and Florida Bay, and 
increasing along the east coast. Fragmentation, sedimentation, stormwater runoff, propeller 
scarring, nutrients, phytoplankton, hurricanes/storms, hypoxia, turbidity, and salinity changes were 
described as stressors to seagrass beds throughout the report.  
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Severe 2010 Cold-Water Event Caused Unprecedented Mortality to Corals of the Florida Reef Tract 
and Reversed Previous Survivorship Patterns: In January 2010, an extreme cold-water anomaly 
caused rapid coral mortality unprecedented in spatial extent and severity on the Florida Reef Tract. 
The event reversed resilience patterns that will take decades to recover, and demonstrated the 
impacts extreme weather can have on coral reefs (Lirman et al., 2011).  
 
Southeast Florida Sediment Assessment and Needs Determination (SAND) Study: The SAND study 
quantified suitable sand resources in State and Federal waters for St. Lucie, Martin, Palm Beach, 
Broward, and Miami-Dade Counties. The assessment considers beach nourishment needs through 
the next 50-years accounting for storms, construction losses, and sea level change. The report found 
that offshore resources exceed needs by 100,000,000 cubic yards.  
 
Understanding Future Sea Level Rise Impacts on Coastal Wetlands in the Apalachicola Bay Region of 
Florida’s Gulf Coast (2012): The Nature Conservancy’s report, developed with FCMP funds (306), 
examines sea level rise impacts on wetlands, species, development, infrastructure, and cultural 
resources in the Apalachicola region. Salt and brackish marsh habitat are expected to increase, 
replacing lost forested wetlands and affecting habitat-dependent species. Sea level rise will 
significantly impact development, infrastructure, and cultural resources—including dozens of 
National Historic Registry sites. 
 
US Coral Reef Task Force (USCRTF) – Resolutions and Local Action Strategies (LAS) to Reduce Threats 
to Coral Reefs: Florida’s LAS, the Southeast Florida Coral Reef Initiative (SEFCRI) has developed over 
130 different projects identifying threats to, and ways to reduce or eliminate those threats, to SE 
Florida’s coral reefs: http://www.dep.state.fl.us/coastal/programs/coral/reports/. These threats 
include: land based sources of pollution, fishing, diving, boating, marine debris, and coastal 
construction.  

 
Management Characterization: 
 

1. Indicate if the approach is employed by the state or territory and if any significant state- or territory-
level changes (positive or negative) in the management of ocean and Great Lakes resources have 
occurred since the last assessment?  

 

Management Category 
Employed by State 

or Territory 
(Y or N) 

CMP Provides 
Assistance to Locals 

that Employ 
(Y or N) 

Significant Changes Since 
Last Assessment  

(Y or N) 

Statutes, regulations, 
policies, or case law 
interpreting these 

Y Y N 

Regional comprehensive 
ocean/Great Lakes 
management plans 

Y Y Y 

State comprehensive 
ocean/Great Lakes 
management plans  

Y Y N 

Single-sector management 
plans  

Y Y Y 
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Coastal Partnership Initiative: 
The Florida Coastal Management Program has made funds available as pass-through grants to state 
agencies, water management districts and local coastal governments for projects that protect 
coastal resources and communities in four priority areas: resilient communities, coastal resource 
stewardship, access to coastal resources, and working waterfronts. In some cases, public colleges 
and universities, regional planning councils, national estuary programs and non-profit groups may 
work as partners with eligible applicants for grants.  

 
2. For any management categories with significant changes, briefly provide the information below. If 

this information is provided under another enhancement area or section of the document, please 
provide a reference to the other section rather than duplicate the information: 

a. Describe the significance of the changes;  
b. Specify if they were 309 or other CZM-driven changes; and  
c. Characterize the outcomes or likely future outcomes of the changes.  

 
Regional comprehensive management plans: 

 
The Gulf of Mexico Alliance (GOMA): GOMA continues to enhance Gulf of Mexico resource 
management through regional collaboration with the five Gulf States within six priority areas.  

 Since the last assessment, GOMA has administered the Gulf of Mexico Research Initiative 
(GoMRI) in response to the Deepwater Horizon Oil Spill. GoMRI is funded by BP, and GOMA 
manages the operational functions of GoMRI including proposal and subcontract 
preparation, budget and finance reporting, communications and outreach participation, 
research grant administration, and website management.  

 GOMA attained 501c3 non-profit status in 2011, facilitating funding opportunities and 
regional collaboration across agencies and industries.  

 GOMA also established a Business Advisory Council in 2012 to support communication 
between the alliance and industry groups, with representatives from the following 
industries: tourism, oil and gas, manufacturing, utilities/energy, transportation, commercial 
and recreational fishing, seafood processing, and agriculture.  

None of these developments were 309 or CZM driven changes, but involved the participation of 
CMP partner agencies including: Florida Department of Environmental Protection, Florida Fish and 
Wildlife Conservation Commission – Fish and Wildlife Research Institute, Department of Health, and 
Department of Economic Opportunity; Academic partners: Florida A&M, University of Florida, 
University of South Florida – Florida Institute of Oceanography; Rookery Bay National Estuarine 
Research Reserve and Apalachicola National Estuarine Research Reserve, in addition to federal 
partners.  
  
The Governors’ South Atlantic Alliance (GSAA): The GSAA was initiated just before the last 
assessment period. Since the last assessment, technical teams and issue areas were developed to 
enhance four priorities: healthy ecosystems, working waterfronts, clean coastal and ocean waters, 
and disaster-resilient communities. The FCMP provided 306 funds to Florida’s technical teams to 
assist in coordination with the alliance. In addition, GSAA developed a South Atlantic regional data 
portal to provide publicly available georeferenced data of ocean resources since the last 
assessment. The portal was not a 309 or FCMP driven change. 
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US Coral Reef Task Force (USCRTF) – Resolutions and Local Action Strategies (LAS) to Reduce 
Threats to Coral Reefs: USCRTF was established in 1998 by Presidential Executive Order to lead U.S. 
efforts to preserve and protect coral reef ecosystems. The USCRTF includes leaders of 12 federal 
agencies, seven U.S. states, territories, commonwealths, and three Freely Associated States. The 
USCRTF helps build partnerships, strategies, and support for on-the-ground action to conserve coral 
reefs. The USCRTF works by consensus with all individuals providing input and expertise. USCRTF 
members address new topics and issues that are priority concerns for the long-term health and 
sustainability of coral reef ecosystems and the communities that depend on them. One mechanism 
by which this is accomplished is through the passage of resolutions. Resolutions define the issue or 
problem and then set out a plan of action. The following (relevant) USCRTF resolutions have been 
formally adopted since the last assessment: 
Resolution 28:2 Coral Reefs and Climate Change Renewed Call to Action: Resolution 28:2 reaffirms 
the USCRTF’s prior resolutions on Coral Reefs and Climate Change, and encourages its members to 
work together to confront the challenges of climate change, ocean acidification, and their impacts 
on coral reefs. 

Resolution 25.1: USCRTF Engagement in the National Ocean Policy and Framework for FY11-14 
Priority Action: Resolution 25.1 states that the USCRTF will act as a leading intergovernmental body 
contributing to implementation of the National Ocean Policy as it pertains to coral reef ecosystems 
in the Pacific and Atlantic/Caribbean regions.  

 

Single-sector management plans:  
 

National Estuarine Research Reserve (NERR) Management Plan updates: 

 Rookery Bay National Estuarine Research Reserve Management Plan: approved by Florida 
Acquisition and Recreation Council (ARC) February, 2012; approved by NOAA October, 2012; 
approved by Board of Trustees of the Internal Improvement Trust Fund March, 2014 

 Apalachicola National Estuarine Research Reserve Management Plan: approved by ARC 
August, 2013; approved by NOAA February, 2014 

 

Aquatic Preserve (AP) Management Plan updates: Provided by 309 funding, these are significant 
updates to the original AP management plans, which were developed in the 1980s.  

 Biscayne Bay Aquatic Preserves Management Plan: approved by ARC June, 2012 

 Big Bend Seagrasses Aquatic Preserve Management Plan: approved by ARC April, 2014  

 Estero Bay Aquatic Preserve Management Plan: approved by ARC August, 2014  

 Wekiva River Aquatic Preserve Management Plan: approved by ARC October, 2014 

 Indian River Lagoon Aquatic Preserves Management Plan: draft completed and reviewed 
by public and advisory committee September, 2014 

 

Our Florida Reefs (OFR) Community Planning Process – Comprehensive Management Plan: 
Hosted by the FDEP CRCP and the Southeast Florida Coral Reef Initiative (SEFCRI), this planning 
process brings together the community of local residents, reef users, business owners, visitors and 
the broader public in Miami-Dade, Broward, Palm Beach, and Martin counties to discuss the future 
of coral reefs in this region. This process is designed to increase public involvement in the future 
management of southeast Florida’s coral reefs by seeking input from community members on the 
development of recommendations that can become part of a comprehensive management strategy 
to ensure healthy coral reefs in the future. A comprehensive set of prioritized management 
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recommendations will be complete by June 2016. These will lead to the first ever comprehensive 
management plan for the coral reefs in this region and may result in multiple program changes. The 
FCMP, through FWC, has provided multiyear funding for the OFR process via 309 and special merit 
funding.   
 

Florida Keys National Marine Sanctuary (FKNMS) Management Plan and Zoning/Regulatory 
Review Process: In response to requests by the public, shifting environmental conditions and threats 
in the Keys, better scientific information, and legal requirements, the FKNMS is conducting a review 
of sanctuary regulations, including the rules and boundaries for marine zones in the sanctuary and 
surrounding national wildlife refuges. The updated FKNMS management plan will incorporate two 
aquatic preserves (Coupon Bight and Lignumvitae). Additionally, the U.S. Fish and Wildlife Service’s 
Florida Keys National Wildlife Refuges Complex, which co-manages 20 of the sanctuary’s 27 Wildlife 
Management Areas, will play a key role in the review while simultaneously updating its own 
Backcountry Management Plan. The review is an ongoing process, currently estimated to be 
completed – including an updated management plan - in 2016-17.  Program changes may be 
proposed.  
 
Estuarine Habitat Restoration Planning Guide for Florida: See Special Area Management Planning 
The Northeast Florida Estuarine Habitat Restoration Plan: See Special Area Management Planning 
Southwest Florida Regional Ecosystem Restoration Plan 2013: See Special Area Management 
Planning 
Surface Water Improvement and Management (SWIM) Plan updates: See Cumulative & Secondary 
Impacts 

 
3. Indicate if your state or territory has a comprehensive ocean or Great Lakes management plan. 
 

Comprehensive 
Ocean/Great Lakes 
Management Plan 

State Plan Regional Plan 

Completed plan (Y/N) (If yes, 
specify year completed) 

Y; approved 1981 Y; GOMA 2004, GSAA 2009 

Under development (Y/N)   

Web address (if available)  GOMA Governor’s Action Plan II: 
http://www.gulfofmexicoalliance.org/tools-and-

resources/publications/ 

Area covered by plan  Entire state except federal 
and tribal lands*  

GOMA: AL, FL, LA, MS, TX 
GSAA: NC, SC, GA, FL 

 
*Note: For planning and developing coordinated projects and initiatives relating to coastal resource 
protection and management and for completing federal consistency reviews of federally-licensed 
and permitted activities, only the geographical area encompassed by the 35 Florida coastal counties 
and the adjoining territorial sea is utilized (FL Coastal Management Program Guide). 

 
Enhancement Area Prioritization: 
 
1. What level of priority is the enhancement area for the coastal management program?  

 
High  __X__         
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Medium  _____  
Low  _____ 

   
2. Briefly explain the reason for this level of priority. Include input from stakeholder engagement, 

including the types of stakeholders engaged.  
 
Ocean Resources are a high priority for Florida’s Coastal Management Program because of their 
economic value, providing both financial and intrinsic benefits to society. Recognizing these potential 
benefits, ocean resources are increasingly being incorporated into management plans and initiatives. 
For example, according to the St. Johns River Water Management District (SJRWMD), historical coastal 
city waterfront areas in northeast and central Florida are increasingly basing their urban redevelopment 
and long-term economic growth initiatives on sustainability and livability benefits brought by water 
quality and estuary productivity and health. 
 
Multiple-use conflicts develop from the diversity of stakeholders and their competing interests, which 
necessitate management to enhance and protect Florida’s resources. As a result, the ocean resources 
enhancement area has consistently been designated high priority in past assessments. 
 
Strategies will be developed to enhance ecosystem assessments in Florida’s managed aquatic areas, 
update Aquatic Preserve Management Plans, and address the issue of derelict vessels, which will 
improve CMP management of ocean resources and use conflicts. 

 

Phase II Assessment 
 

In-Depth Resource Characterization: 

Purpose: To determine key problems and opportunities to enhance the state CMP to better address 
planning for the use of ocean resources.  

 
1. What are the three most significant existing or emerging stressors or threats to ocean and Great 

Lakes resources within the coastal zone? Indicate the geographic scope of the stressor, i.e., is it 
prevalent throughout the coastal zone or are specific areas most threatened? Stressors can be land-
based development; offshore development (including pipelines, cables); offshore energy 
production; polluted runoff; invasive species; fishing (commercial and/or recreational); aquaculture; 
recreation; marine transportation; dredging; sand or mineral extraction; ocean acidification; or 
other (please specify). When selecting significant stressors, also consider how climate change may 
exacerbate each stressor.  

 
 Stressor/Threat Geographic Scope 

(throughout coastal zone or specific areas most threatened) 
Stressor 
1 

Degradation of water quality  
Throughout 

Stressor 
2 

Human access/use: development, 
navigation, recreation, etc.) 

Throughout 

Stressor 
3 

Harvest (e.g., fishing) 
Throughout 
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2. Briefly explain why these are currently the most significant stressors or threats to ocean and Great 
Lakes resources within the coastal zone. Cite stakeholder input and/or existing reports or studies to 
support this assessment.  

 
According to FWC’s State Wildlife Action Plan (SWAP) the degradation of water quality is one of the 
most ubiquitous statewide threats, and is a source of stress to marine habitats including coral reefs, 
bivalve reefs, mangroves, seagrass beds, and salt marsh. Degradation of water quality includes 
groundwater and surface water withdrawal, drainage or channelization of wetlands, diversion of rainfall 
from impervious surfaces, contamination from industrial and agricultural operations, and contamination 
from inadequate stormwater and sewage management. These issues are expected to be further 
complicated by sea level rise, ocean acidification, and changes in temperature and precipitation. These 
impacts may affect important factors of water quality including salinity, contamination, and the loss of 
habitats which provide ecosystem services, such as water filtration.  
 
Human access/use of the coast and ocean resources contributes to habitat loss and fragmentation, as 
well as the degradation of water resources. According to SWAP, habitat loss and fragmentation is a 
significant statewide threat, and as population increases more land will be developed with the highest 
pressure occurring on coastal and upland habitats. Navigation and coastal infrastructure can result in 
alteration to coastal and marine ecosystems by altering the physical environment. The threat of sea 
level raise may increase the use of potentially harmful methods to protect coastal infrastructure and 
public coastal access, such as shoreline hardening.  
 
Commercial and recreational fisheries are crucial to Florida’s economy, necessitating effective 
management. The harvest of ocean resources directly threatens individual target species, potentially 
impacting trophic level interactions and affecting the broader ecosystem. Diverse fish and invertebrate 
populations promote habitat health, particularly for Florida’s seagrass beds, coral reefs, and mangrove 
forests. SWAP recognized fishing pressure as a threat to marine and estuarine habitats including: 
beach/surf zone, bivalve reef, coastal tidal river or stream, coral reef, hard bottom, inlet, mangrove 
swamp, pelagic, and seagrass.  
 
3. Are there emerging issues of concern, but which lack sufficient information to evaluate the level of 

the potential threat? If so, please list. Include additional lines if needed. 
 

Emerging Issue Information Needed 

Sea level rise Ongoing need for research and data support to 
update models and data layers to analyze 
habitat vulnerability at a state and local level 

Ocean acidification Analysis of threats to FL’s wildlife, ecosystems, 
and economy 

Indian River Lagoon system Research on multiple sources of water quality 
stressors affecting the IRL system, contributing 
to harmful algal bloom events, seagrass die-off, 
and manatee and bird mortality events 

Apalachicola oyster reefs Analysis of the multiple sources of water 
quality stressors affecting Apalachicola’s 
economically important oyster reefs, as well as 
potential impacts of ocean acidification 
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In-Depth Management Characterization: 
Purpose: To determine the effectiveness of management efforts to address identified problems related to 
the ocean and Great Lakes resources enhancement objective. 
 
1. For each of the additional ocean and Great Lakes resources management categories below that 

were not already discussed as part of the Phase I assessment, indicate if the approach is employed 
by the state or territory and if significant state- or territory-level changes (positive or negative) have 
occurred since the last assessment.  
 

Management Category 
Employed by State 

or Territory 
(Y or N) 

CMP Provides 
Assistance to 

Locals that Employ 
(Y or N) 

Significant Changes Since 
Last Assessment 

(Y or N) 

Ocean and Great Lakes research, 
assessment, monitoring 

Y Y Y 

Ocean and Great Lakes GIS 
mapping/database  

Y Y Y 

Ocean and Great Lakes technical 
assistance, education, and 
outreach  

Y Y N 

 
2. For management categories with significant changes since the last assessment, briefly provide the 

information below. If this information is provided under another enhancement area or section of 
the document, please provide a reference to the other section rather than duplicate the 
information. 

a. Describe significant changes since the last assessment;  

b. Specify if they were 309 or other CZM-driven changes; and 
c. Characterize the outcomes or likely future outcomes of the changes. 

 

Coral Reef and Hardbottom Mapping, Monitoring, and Management Program: A 309 strategy to 
provide data resources for coral reef management by FDEP’s Coral Reef Conservation Program (CRCP) 
and the Florida Keys National Marine Sanctuary Advisory Council. FWC collaborated with NOAA/NOS to 
create a unified geodatabase for spatial analysis and data visualization of the Florida reef tract (The 
Unified Florida Reef Map). The coordinated coral/hardbottom mapping project received Projects of 
Special Merit (PSM) funding for on-going benthic mapping and project enhancement. Technical 
assistance, education, and outreach were provided by a technical team to introduce the Unified Reef 
Map to marine resource managers in management focused meetings, and through the Our Florida Reefs 
(OFR) Community Working Groups. 

 
3. Identify and describe the conclusions of any studies that have been done that illustrate the 

effectiveness of the state’s or territory’s management efforts in planning for the use of ocean and 
Great Lakes resources since the last assessment. If none, is there any information that you are 
lacking to assess the effectiveness of the state’s or territory’s management efforts? 
 

While a variety of state agencies and programs address the management of ocean resources, no studies 
have been conducted on a statewide basis to evaluate these programs. 
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Linking management activities to the status of ocean resources will require time and resources, and will 
be challenging to accomplish. The potential results of management decisions, such as the modification 
of human behavior and the impact of sharing information needed for management decisions, is 
challenging to track and/or study. Extensive monitoring to directly link management decisions with their 
impacts on ocean resources may be cost prohibitive, but preservation and/or recovery of ocean 
resources could provide an indicator of efforts (note – declines would not necessary mean failure).   
 
Comprehensive, easy to read, and publically accessible statewide and local ocean resource assessments 
on habitats and living marine resources are needed at a state and local scale for management decisions. 
Recurrent assessments could provide a means to evaluate the impacts of prior management actions. 
 
A strategy will be proposed to establish publically available comprehensive assessments of ocean and 
coastal resources at Florida’s place-based management locations. The strategy will enable place based 
managers to determine the effectiveness of their programs over the long term.  
 
Identification of Priorities: 
 
1. Considering changes in threats to ocean and Great Lakes resources and management since the last 

assessment and stakeholder input, identify and briefly describe the top one to three management 
priorities where there is the greatest opportunity for the CMP to improve its ability to effectively 
plan for the use of ocean and Great Lakes resources. (Approximately 1-3 sentences per management 
priority.) 
 
Management Priority 1: Resource Assessment for Management and Restoration  
 
Description: Since the last assessment, restoration across the Gulf has increased as a result of 
funding allocated from the Deepwater Horizon Oil Spill. In Florida, much of the Deepwater Horizon 
funding will be made available directly to local governments for restoration efforts. Local 
governments will be relying on place-based experts to provide resource information as funding 
becomes available. There is a need for detailed resource assessments applicable at local and Gulf-
wide scales to coordinate and prioritize restoration projects, which will improve CMP ability to plan 
for the use of ocean resources. In addition, the state has an opportunity to improve its management 
of derelict vessels and mitigate the damage caused by these vessels in order to protect vital regions 
of Florida’s waterways and coastlines. 

 
Management Priority 2: Coastal Resiliency 
 
Description: The need for a comprehensive, multi-agency approach to incorporate coastal resiliency 
into management decisions has been identified through stakeholder involvement, in regards to both 
urban shorelines and natural habitats. Specifically, there is a need to incorporate objectives which 
promote stormwater retrofitting, flood abatement and recovery, shoreline stabilization, and 
infrastructure upgrades. Promoting coastal resiliency will improve CMP ability to proactively plan for 
the use of ocean resources.  
 
Management Priority 3: Update Existing Management Plans 
 
Description: The cohesive management of Florida’s 41 aquatic preserves is an essential aspect to the 
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overall effectiveness of Florida’s Coastal Management Program. There is an ongoing need to update 
aquatic preserve management plans, which will improve FCMP’s ability to manage ocean resources.  
 

2. Identify and briefly explain priority needs and information gaps the CMP has to help it address the 
management priorities identified above. The needs and gaps identified here do not need to be 
limited to those items that will be addressed through a Section 309 strategy but should include any 
items that will be part of a strategy. 

 

Priority Needs 
Need?  
(Y or N) 

Brief Explanation of Need/Gap 

Research Y 

Ongoing need for sea level rise vulnerability assessments to evaluate 
the status of shoreline, intertidal and subtidal habitats, as well as 
long term effects from the Deepwater Horizon Oil Spill; Ongoing 
need for state and local assessments of ocean resource status and 
trends; need to survey environmental damage associated with 
derelict vessels 

Mapping/GIS Y 

Ongoing need to update/enhance current mapping projects, 
including mapping of restoration projects. There is also a need to 
map shoreline, intertidal and subtidal habitats, particularly along 
urban shorelines 

Data and 
information 

management 
Y 

Habitat and living marine resource information is needed at a state 
and local scale for management decisions and evaluations 

Training/Capacity 
building 

Y 
Need guidance for incorporating coastal resiliency into local 
comprehensive plans; need training/capacity building to address 
derelict vessel removal 

Decision-support 
tools 

Y 
Need comprehensive state and local resource assessments to aid 
local government and place-based manager decision making 

Communication and 
outreach 

Y 
Need communication of state and local data to compile publicly 
available resource assessments; conduct outreach on impacts of 
derelict vessels and titling procedures 

 
Enhancement Area Strategy Development: 
 
1. Will the CMP develop one or more strategies for this enhancement area?  

Yes  ___X__ 
No  ______ 

 
2. Briefly explain why a strategy will or will not be developed for this enhancement area.  
 
A strategy will be proposed to establish easy to read, publicly available comprehensive assessments of 
ocean and coastal resources at Florida’s place-based management locations. The assessments will guide 
management decisions, including upland decisions, and will enable place based managers to determine 
the long term effectiveness of their programs.   
 
Strategies will also be proposed to continue to update existing management plans for Florida’s aquatic 
preserves, and to enhance derelict vessel planning, outreach, and mitigation efforts with a pilot project 
in Monroe County.  
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To promote a comprehensive approach to coastal resiliency, an Adaptation Action Initiative is proposed 
under the Coastal Hazards and Special Area Management Planning enhancement areas.  
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Energy and Government Facility Siting 
 
Section 309 Enhancement Objective: Adoption of procedures and enforceable policies to help facilitate 
the siting of energy facilities and Government facilities and energy-related activities and Government 
activities which may be of greater than local significance. §309(a)(8)37 

 
Resource Characterization: 
  
1. In the table below, characterize the status and trends of different types of energy facilities and 

activities in the state’s coastal zone based on best available data. If available, identify the 
approximate number of facilities by type. The MarineCadastre.gov may be helpful in locating many 
types of energy facilities in the coastal zone.  

 

Status and Trends in Energy Facilities and Activities in the Coastal Zone 

Type of Energy 
Facility/Activity 

Exists in CZ Proposed in CZ 

 (# or Y/N) 
Change Since Last Assessment 

(unkwn) 
(# or Y/N) 

Change Since Last Assessment 

(unkwn) 

Energy Transport 

Pipelines38 Y  Y  

Electrical grid 
(transmission cables) 

Y  N - 

Ports Y - Y - 

Liquid natural gas (LNG)39 N - Y  

Energy Facilities 

Oil   Y  N - 

Gas Y  Y  

Coal Y  N - 

Nuclear40 Y  Y - 

Wind N - N - 

Wave41 N - N - 

Tidal N - N - 

Current (ocean, lake, 
river)  

N - Y  

Hydropower Y - N - 

Ocean thermal energy 
conversion 

N - N - 

37 CZMA § 309(a)(8) is derived from program approval requirements in CZMA § 306(d)(8), which states: 

“The management program provides for adequate consideration of the national interest involved in planning for, and managing the 

coastal zone, including the siting of facilities such as energy facilities which are of greater than local significance. In the case of energy 

facilities, the Secretary shall find that the State has given consideration to any applicable national or interstate energy plan or program.”  

NOAA regulations at 15 C.F.R. § 923.52 further describe what states need to do regarding national interest and consideration of interests that 
are greater than local interests. 
38 For approved pipelines (1997-present): www.ferc.gov/industries/gas/indus-act/pipelines/approved-projects.asp 
39 For approved FERC jurisdictional LNG import/export terminals: www.ferc.gov/industries/gas/indus-act/lng/exist-term.asp  
40 The Nuclear Regulatory Commission provides a coarse national map of where nuclear power reactors are located as well as a list that reflects 
there general locations: www.nrc.gov/reactors/operating/map-power-reactors.html 
41 For FERC hydrokinetic projects: www.ferc.gov/industries/hydropower/gen-info/licensing/hydrokinetics.asp 
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Status and Trends in Energy Facilities and Activities in the Coastal Zone 

Type of Energy 
Facility/Activity 

Exists in CZ Proposed in CZ 

 (# or Y/N) 
Change Since Last Assessment 

(unkwn) 
(# or Y/N) 

Change Since Last Assessment 

(unkwn) 

Solar Y  Y  

Biomass Y  Y  

Municipal solid waste 
burners 

Y - Y  

 
2. If available, briefly list and summarize the results of any additional state- or territory-specific 

information, data, or reports on the status and trends for energy facilities and activities of greater 
than local significance in the coastal zone since the last assessment.  

 

Florida Department of Agriculture and Consumer Services (FDACS) - Office of Energy Annual Report 
2013:  

 Although most of Florida’s electricity is generated in state, almost all fuel is imported and 
refined out of state 

 Florida remains reliant on natural gas 

 Crystal River Nuclear Plant is in the decommissioning process, while two new nuclear units 
are planned for completion at Turkey Point in 2022 and 2023 

 Duke Energy Florida has submitted an application for two natural gas combined cycle units  

 The largest source of renewable energy is municipal solid waste burners 

 Florida has more biomass resources than any other state 

 Solar capacity has increased as a result of Florida’s solar rebate program and large utility 
installations  

 Transportation accounts for more than one-third of Florida’s total energy use. Current 
trends include public transportation improvements (rail lines), and increased use of 
alternative fuels (LNG-Natural Gas Fuel Fleet Vehicle Rebate Program) and electric vehicles 
(EV charging stations). 

 In 2014 Florida Atlantic University’s (FAU) Southeast National Marine Renewable Energy 
Center (SNMREC) signed a five-year lease agreement with the Bureau of Ocean Energy 
management to install the world’s first ocean current test site offshore Broward County to 
investigate the efficiency and environmental effects of various types of ocean turbines 
deployed to produce electricity. 

 

Florida Public Service Commission’s Ten Year Site Plans: Each year, the Public Service Commission 
reviews Ten Year Site Plans for Florida’s electric utilities including: Florida Power & Light, Duke Energy 
Florida, Florida Municipal Power Agency, Jacksonville Electric Authority, Orlando Utilities Commission, 
Gulf Power, Tampa Electric Company, Lakeland Electric, Seminole Electric Cooperative, City of 
Tallahassee, and Gainesville Regional Utilities. The site plans contain descriptions of existing facilities, 
demand and consumption forecasts, and environmental and land use information.  
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Summary 
 
The Florida Department of Agriculture and Consumer Services (FDACS) continues to promote an “all of 
the above” approach to energy resources. Natural gas remains the largest fuel source and continues to 
expand with additional pipelines to fuel power plants. Liquid natural gas (LNG) facilities are also 
proposed, but none are currently operational. LNG facilities are particularly in demand for the marine 
transportation industry. Nuclear energy continues to be developed as well, but on a slower timescale.  
 
In contrast, environmental regulation costs, such as the federal Mercury and Air Toxics Standards (MATS 
Rule), and a shift to natural gas are curbing the use of coal. The number of coal facilities has declined 
since the last assessment, and more are expected to be phased out. For example, Duke Energy Florida 
has submitted an application for two natural gas combined cycle units for a total nominal generating 
capacity of 1,640 MW adjacent to the Crystal River Energy Complex. If approved, the additional capacity 
will be online in 2018. Two older coal fired units at Crystal River are scheduled for retirement in 2018 
with the addition of the new gas fired units. However, coal continues to generate a relatively large 
sector of Florida’s energy. 
 
Electrical grid improvements are focused on efficiency and durability, as opposed to new systems or 
facilities. Trends include the installation of smart meters to track energy use, and the “hardening” of 
systems to increase natural hazard resiliency. 
 
Renewables continue to experience modest growth, supported by state and local grants, rebates, and 
incentives. However, renewable energy sources are still under ten percent total energy production 
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(including biomass). Utility and commercial scale solar facilities and residential solar hot water heaters 
have proven to be cost effective, but photovoltaic cells are not yet as cost effective for individuals. 
Biomass and municipal solid waste facilities make up the majority of Florida’s renewable energy 
production. Availability of biomass and waste resources contributes to the high feasibility and capacity 
of facilities.  

 

Sources: FDACS – Office of Energy & FDEP – Siting Coordination Office 
 
3. Briefly characterize the existing status and trends for federal government facilities and activities of 

greater than local significance42 in the state’s coastal zone since the last assessment. 

 

The Florida Gas Transmission (FGT) Company 
The Florida Gas Transmission Company, a subsidiary of Citrus Corporation, completed construction in 
2011 of 482.8 miles of pipeline through Florida and Alabama. The pipeline provides additional service to 
Florida and the Gulf Coast, connects to the FGT mainline, provides additional natural gas pipeline service 
to power plants in Martin and Miami-Dade counties, and establishes new natural gas service to power 
plants in Manatee and Suwannee Counties (Federal Energy Regulatory Commission, 2010).    
 
AES Ocean Express 
The FERC application description reads “Application for authorization to construct and operate a new 
52.4 mile interstate natural gas pipeline from the Exclusive Economic Zone boundary between the U.S. 
and The Bahamas to Broward County, Florida, delivering at the Florida Power & Light (FPL) Lauderdale 
Power Plant. (LNG terminal pending in the Bahamas)” (Federal Energy Regulatory Commission, 2014). 
FERC rescinded authorization in 2013 because AES failed to begin construction by the deadline (Jan. 29, 
2012).  
 
Sabal Trail (Southeast Market Pipelines Project) 
Sabal Trail is proposing to construct 460 miles of pipeline from Alabama to Florida, and Hunters Creek 
(14 miles) and Citrus County (24 miles) Lines. They also plan to construct three new compressor stations, 
and a natural gas hub in Osceola County. Florida Southeast Connection (FSC) plans to construct 126 
miles of pipeline in Florida originating at the proposed Sabal Trail gas hub in Osceola County, and 
extending to the Florida Power and Light Company’s Martin Clean Energy Center. 
 
Crowley (Carib Energy) 
Crowley Company was granted a 20-year license to export LNG to the Caribbean, South and Central 
America, despite the US lacking a free trade agreement with those countries. However, there are 
currently no operational FERC approved facilities eligible for export; the first eligible Martin County 
facility should begin construction in 2015, and be operational in 2016.  
 
Clean Energy Fuels Corp. 
Clean Energy Fuels Corp. plans to build an LNG production facility in Jacksonville to supply the 
transportation industry—including LNG fueled ships. The facility could be operational in 2016. 
 
 

42 The CMP should make its own assessment of what Government facilities may be considered “greater than local significance” in its coastal 
zone, but these facilities could include military installations or a significant federal government complex. An individual federal building may not 
rise to a level worthy of discussion here beyond a very cursory (if any at all) mention). 
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Sea Star LNG Plant 
Pivotal LNC Inc. and WesPac Midstream LLC intend to develop plans for a new LNG plant in Jacksonville, 
FL. The plant will supply fuel to two Sea Star container ships. 
 
Port Dolphin 
Port Dolphin Energy LLC, a subsidiary of Höegh LNG, filed an application with the Maritime 
Administration to construct a deepwater port located in federal waters approximately 28 miles offshore 
of Tampa, Florida. The Maritime Administration issued a license to Port Dolphin Energy LLC on April 19, 
2010 (US Department of Transportation, 2014). At this time, construction is expected to commence in 
2016. 

 
Management Characterization: 
 

1. Indicate if the approach is employed by the state or territory and if significant state- or 
territory-level changes (positive or negative) that could facilitate or impede energy and 
government facility siting and activities have occurred since the last assessment.  
 

Management Category 
Employed by State or 

Territory 
(Y or N) 

CMP Provides 
Assistance to Locals 

that Employ 
(Y or N) 

Significant Changes Since 
Last Assessment  

(Y or N) 

Statutes, regulations, policies, 
or case law interpreting these 

Y N Y 

State comprehensive siting 
plans or procedures 

Y N N 

 

2. For any management categories with significant changes, briefly provide the information 
below. If this information is provided under another enhancement area or section of the 
document, please provide a reference to the other section rather than duplicate the 
information: 

a. Describe the significance of the changes;  
b. Specify if they were 309 or other CZM-driven changes; and  
c. Characterize the outcomes or likely future outcomes of the changes.  

 
In 2013, Florida Legislature amended Chapter 377, F.S., to clarify that rules regarding the regulation of 
the production of natural gas apply only to native natural gas or gas naturally occurring in the state. 
Amendments declared the storage of natural gas in underground reservoirs to be in the public interest 
and provided that natural gas reservoirs be regulated. Amendments assigned regulatory authority of 
natural gas injection, storage, and recovery to DEP’s Division of Water Resource Management, and 
described permitting and natural resource protection measures.  
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Enhancement Area Prioritization: 
 
1. What level of priority is the enhancement area for the coastal management program?  

 
High  _____         
Medium  _X___  
Low  _____ 

   
2. Briefly explain the reason for this level of priority. Include input from stakeholder engagement, 

including the types of stakeholders engaged.  
 

Leasing/drilling moratoria on sovereign submerged lands as provided by chapters 253 and 377, Florida 
Statutes and a congressional leasing moratoria on the Outer Continental Shelf off of Florida’s west coast 
help to reduce the risk of negative impacts from the oil and gas industry in Florida waters. In addition, 
the majority of fuel sources are imported from out of state, and extraction activities on land are limited.  
 
However, Florida’s coastal zone includes the entire state, and energy facility siting and the types of 
energy permitted throughout the state can affect coastal habitat and water quality.  
 
Management opportunities exist in planning for the expansion of the natural gas and LNG industry, 
promotion of renewables, and improving existing regulations, e.g. developing a state coal ash policy.  
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Aquaculture 
 
Section 309 Enhancement Objective: Adoption of procedures and policies to evaluate and facilitate the 
siting of public and private aquaculture facilities in the coastal zone, which will enable states to 
formulate, administer, and implement strategic plans for marine aquaculture. §309(a)(9) 

 
Resource Characterization:  
 
1. In the table below, characterize the existing status and trends of aquaculture facilities in the state’s 

coastal zone based on the best available data. Your state Sea Grant Program may have information 
to help with this assessment. 

 

Type of Facility/Activity 

Status and Trends of Aquaculture Facilities and Activities- 2012 

# of Facilities  
Approximate 

Economic Value 
(M) 

Change Since Last Assessment 
(unkwn) change from 2005 to 2012 

Facility #                     Economic Value 

Ornamental  Fish 101 $27.1                                             

Mollusks 139 $19.6                                             

Aquatic Plants 19 $7.2                                             

Turtles 26 $3.1                                              

Tilapia 47 $3.1                                             

Other Food Fish 31 $2.9                                            

Hybrid Striped Bass 3 $1.2                                            

Catfish 17 $.69                                            

Live Rock 12 $.85                                            

All Other Aquaculture N/A $15.3              N/A                           

 
Total 

 
395 $81.04  

 

Aquaculture (June 2013) USDA, National Agricultural Statistics Service 
 
Florida aquaculture is varied in both species that are cultured and methods that are used. There are 
state hatcheries, academic hatcheries, and private hatcheries. The hatcheries can be outdoor ponds or 
raceways, or indoor tanks and raceways. Clam, oyster, and live rock aquaculture is conducted on state-
owned submerged lands through leases. Currently there are 569 aquaculture leases totaling 
approximately 1,250 acres.  
 
Florida aquaculture is unique in the variety of products produced at the predominately small farms 
across the state. This characteristic is reflected in the USDA numbers of 126 farms of “other species” 
with sales of 12.9 million. 
 
2. If available, briefly list and summarize the results of any additional state- or territory-specific data or 

reports on the status and trends or potential impacts from aquaculture activities in the coastal zone 
since the last assessment.  
 

Recent trends in aquaculture include the leasing of the entire water column for off-bottom oyster 
farming. Approximately 36 lease modifications have been approved by the Board of Trustees (BOT) to 
allow use of the full water column for off-bottom culture methods. The BOT also approved an 

454



Aquaculture Use Zone (AUZ) in Oyster Bay, Wakulla County for full water column use, and delegated 
authority to the Florida Department of Agriculture and Consumer Services (FDACS) to administer water 
column modifications in four AUZs including Dog Island, Pelican Reef, Horseshoe, and Long Bar. In 
addition, the Wakulla Environmental Institute was granted a management agreement for 5 acres of 
submerged land to train aquaculturists in this new-to-Florida oyster aquaculture method.  
 
FDACS, in cooperation with the Shellfish Aquaculture Extension Program, hosted regional off-bottom 
oyster aquaculture workshops to introduce production methods and gear, marketing, sovereignty 
submerged land lease modification, and federal regulatory information. Additional regulatory 
authorization is required for this new type of lease, including authorization from the U.S. Coast Guard 
due to potential navigational hazards. FDACS held several workshops to aid leaseholders with the 
completion of permit applications. 
 

Management Characterization: 
 

1. Indicate if the approach is employed by the state or territory and if there have been any state- or 
territory-level changes (positive or negative) that could facilitate or impede the siting of public or 
private aquaculture facilities in the coastal zone.  

 

Management Category 
Employed by State or 

Territory 
(Y or N) 

CMP Provides 
Assistance to Locals 

that Employ 
(Y or N) 

Significant Changes Since 
Last Assessment  

(Y or N) 

Aquaculture BMP Y N N 

Aquaculture policies Y N N 

Aquaculture program 
guidance 

Y N Y  

Research, assessment, 
monitoring 

Y N Y 

Mapping Y N N 

Aquaculture education and 
outreach 

Y N N 

Aquaculture marine debris Y Y Y 

 
 
2. For any management categories with significant changes, briefly provide the information below. If 

this information is provided under another enhancement area or section of the document, please 
provide a reference to the other section rather than duplicate the information: 

a. Describe the significance of the changes;  
b. Specify if they were 309 or other CZM-driven changes; and  
c. Characterize the outcomes or likely future outcomes of the changes.  

 
Guidance: 
 
New guidance and workshops have been held for a new type of in-water aquaculture: off-bottom oyster 
culture. Using different methods, oyster cages are suspended or floated in the water column to improve 
access to phytoplankton, avoid predation, and improve aeration. This new type of aquaculture requires 
expensive production gear, hatchery produced seed and can be very labor intensive to prevent 
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biofouling and re-distribute rapidly growing oysters amongst the production gear. FDACS, as the lead 
state agency regarding aquaculture, has held several workshops and demonstrations, in conjunction 
with Florida Sea Grant, to aid aquaculturists with this new method. These efforts were not supported by 
309 or CZMA funds. 
 
Monitoring: 
 
FDACS continues to monitor shellfish harvesting areas to insure the harvest of wholesale, and safe 
shellfish. FDACS has been coordinating with the Department of Environmental Protection’s Division of 
Environmental Assessment and Restoration so that all of the state agencies are monitoring water quality 
using the same standard operating procedures. These efforts are not supported by 309 or CZMA funds. 
 
Marine Debris:  
 
FDACS received both CZMA funds and 309 funding to help address and educate aquaculturists and the 
public about marine debris. The funding has helped to educate aquaculturists about the importance of 
preventing the loss of and recovering aquaculture generated marine debris. 
 
Enhancement Area Prioritization: 
 

1. What level of priority is the enhancement area for the coastal management program?  
 
High  _____         
Medium  __X__  
Low  _____ 

   
2. Briefly explain the reason for this level of priority. Include input from stakeholder engagement, 

including the types of stakeholders engaged.  
 

Aquaculture is given a medium prioritization level. Aquaculture continues to expand in Florida, in both 
open water facilities and land-based facilities, and aquaculture continues to be an important economic 
contributor to rural coastal communities. Economic and environmental impacts are balanced through 
regulatory oversight and coordination with managed preserve areas.  
 
 
REFERENCES 
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United States Department of Agriculture (2005). 2002 Census of Agriculture: Census of Aquaculture 
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STRATEGIES 
 

Adaptation Action Initiative 

 
I. Issue Area(s) 

The proposed strategy or implementation activities will support the following high-priority 
enhancement areas (check all that apply): 

  Aquaculture      Cumulative and Secondary Impacts 
  Energy & Government Facility Siting    Wetlands 
  Coastal Hazards      Marine Debris  
  Ocean/Great Lakes Resources    Public Access  
  Special Area Management Planning  

 
II. Strategy Description  
 

A. The proposed strategy will lead to, or implement, the following types of program changes (check all 
that apply):  

 A change to coastal zone boundaries; 
 New or revised authorities, including statutes, regulations, enforceable policies,  

administrative decisions, executive orders, and memoranda of agreement/understanding; 

 New or revised local coastal programs and implementing ordinances; 

 New or revised coastal land acquisition, management, and restoration programs; 
 New or revised special area management plans (SAMP) or plans for areas of  

particular concern (APC) including enforceable policies and other necessary implementation 
mechanisms or criteria and procedures for designating and managing APCs; and, 

 New or revised guidelines, procedures, and policy documents which are formally  
adopted by a state or territory and provide specific interpretations of enforceable CZM program 
policies to applicants, local government, and other agencies that will result in meaningful 
improvements in coastal resource management. 
 

B. Strategy Goal: To work with at least 15 communities statewide to address adaptation in long-term 
public investment decisions. 

 
C. Describe the proposed strategy and how the strategy will lead to and/or implement the program 

changes selected above. If the strategy will only involve implementation activities, briefly describe 
the program change that has already been adopted, and how the proposed activities will further that 
program change. (Note that implementation strategies are not to exceed two years.) 

 
The Florida Department of Economic Opportunity (DEO), in partnership with the Florida Department of 
Environmental Protection and Florida Division of Emergency Management is currently implementing the 
Community Resiliency Initiative (2011-2015), which will result in guidance materials for adaptation to 
current and future coastal flooding impacts. The Initiative serves to lay a foundation for integrating 
adaptation into Florida’s community planning. Upon completion of this Initiative, communities will have 
guidance and resources to assist them in planning for adaptation to current and future risks. 
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In cooperation with other agency partners, DEO proposes to provide assistance to local governments to 
take action related to adaptation to current and future risks. First, DEO will collaborate with other state 
agencies on a quarterly basis to discuss current and upcoming resiliency resources and efforts. This 
collaborative approach will provide both interagency coordination and direct support to local 
governments that are involved in the Adaptation Action Initiative.  
 
DEO will select up to three communities competitively on an annual basis to receive enhanced technical 
assistance for adaptation. Communities that are deemed to be at a high risk to coastal hazards and can 
demonstrate support and partnerships at the local level will be given priority. Selected communities will 
be eligible to receive a combination of financial assistance to support plan development, expertise from 
a skilled team, and staff support from DEO. Communities will first conduct a vulnerability analysis to 
examine current and future risks. Next, each community will research all plans for redevelopment and 
investment and compile a list of projects proposed in areas at risk. A team of state, regional, and local 
representatives will visit sites slated for development and investment in vulnerable areas to brainstorm 
high-level ways to incorporate mitigation to current risk, and adaptation to future risk, into project 
design and implementation, as well as future policy decisions. Each community will then prepare a 
report with potential infrastructure and community development alternatives and policy actions to 
mitigate future risks and protect local investments. 
 
Each community will conduct public meetings to receive input on local priorities to incorporate into 
development and redevelopment decisions. Using the information gathered from the risk and 
vulnerability analysis, expert visit consultation, and public meetings, the community will craft a list of 
potential policy and development-based actions to address adaptation in their current planning 
framework and future investment decisions. DEO Staff will then assist the community with the 
identification of potential resources to implement the actions and projects identified in their adaptation 
action plan. 
 
DEO will continue to conduct outreach on community resiliency, based on the tools developed during 
the Community Resiliency Initiative, best practices from local experiences through professional 
conferences, webinars and other outreach methods. 

 
III. Needs and Gaps Addressed  

Identify what priority needs and gaps the strategy addresses and explain why the proposed 
program change or implementation activities are the most appropriate means to address the priority 
needs and gaps. This discussion should reference the key findings of the assessment and explain how 
the strategy addresses those findings. 
 

In July 2011, the Florida Legislature adopted “Adaptation Action Areas” into statute with the Community 
Planning Act. Section 163.3168, F.S. recognizes the need for innovative planning and development 
strategies that promote a diverse economy and vibrant rural and urban communities, while protecting 
environmentally sensitive areas. Section 163.3164(1) and Section 163.3177(6)(g)(10), F.S., encourages 
local governments to create optional comprehensive plan designations called, “Adaptation Action 
Areas” for areas that experience coastal flooding and are vulnerable to the related impacts of rising sea 
levels for the purpose of prioritizing funding for infrastructure needs and adaptation planning. The 
Adaptation Action Initiative will promote these statutory changes identified in the assessment, as well as 
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the highlighted management priority for implementing adaptation planning into local plans and long-
term public investment decisions. 
 
The assessment also identified sea level rise as an emerging issue, requiring ongoing research and data 
support, as well as vulnerability assessments. The Adaptation Action Initiative Strategy will build upon 
the current 309 Community Resiliency Initiative, providing the technical and financial assistance 
required for local communities to conduct vulnerability assessments and plan for sea level rise.  

 
By forming a state agency collaborative and network of communities committed to adaptation, the 
Adaptation Action Initiative Strategy will also promote the priority to develop a comprehensive 
approach to coastal resiliency.  

 
IV. Benefits to Coastal Management  

Discuss the anticipated effect of the strategy, including the scope and value of the strategy, in 
advancing improvements in the CMP and coastal management, in general.  
 

Projected impacts from current and future coastal flooding threaten to exacerbate the vulnerability of 
Florida’s already at-risk natural resources, local economies, and infrastructure in coastal communities. 
Adapting to these impacts will require strategic policy and development decisions and sound new 
infrastructure investments to avoid long-term economic impacts. This strategy will integrate resilient 
planning and design practices into future development and investment decisions at the local level, as 
well as establish a state agency collaborative to coordinate resiliency efforts, improving Florida’s Coastal 
Management Program.  

 
V. Likelihood of Success 

Discuss the likelihood of attaining the strategy goal and program change (if not part of the strategy 
goal) during the five-year assessment cycle or at a later date. Address the nature and degree of 
support for pursuing the strategy and the proposed program change and the specific actions the 
state or territory will undertake to maintain or build future support for achieving and implementing 
the program change, including education and outreach activities. 
 

The Adaptation Action Initiative strategy has statutory support, as well as vetted guidance materials to 
engender high likelihood of success in achieving its strategy goal – to assist at least 15 communities 
implement adaptation into their local plans and long-term public investment decisions.  
 
Due to the statutory support provided by the Community Planning Act, the Initiative is unlikely to face 
regulatory barriers, facilitating successful implementation in communities statewide.  
 
In addition, The Adaptation Action Initiative is the next logical step in expanding upon the 2011-2015 
Community Resiliency 309 strategy. DEO’s familiarity with the 309 process and success in pilot 
communities provides a solid foundation for attaining the new strategy goal within five years.  

 
VI. Strategy Work Plan 

Using the template below, provide a general work plan that includes the major steps that will lead 
toward or achieve a program change or implement a previously achieved program change. If the 
state intends to fund implementation activities for the proposed program change, describe those in 
the plan as well. The plan should identify a schedule for completing the strategy and include major 
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projected milestones (key products, deliverables, activities, and decisions) and budget estimates. If an 
activity will span two or more years, it can be combined into one entry (i.e., Years 2-3 rather than 
Year 2 and then Year 3). While the annual milestones are a useful guide to ensure the strategy 
remains on track, OCRM recognizes that they may change somewhat over the course of the five-year 
strategy unforeseen circumstances. The same holds true for the annual budget estimates. Further 
detailing and adjustment of annual activities, milestones, and budgets will be determined through 
the annual cooperative agreement negotiation process. 
 
Strategy Goal: Provide financial and technical assistance to assist local governments address 
adaptation in long-term public investment decisions. 
Total Years: 5 
Total Budget: $1,000,000.00 

 
Year(s): 1-5 
Description of activities:  
 
The initiative will: 
 
1. Use the vetted guidance materials developed during the Community Resiliency Initiative, to 
provide technical assistance to assist local governments plan and take action to adapt to current and 
future coastal risks. 
2. Form a state agency collaborative that regularly meets and shares information on resiliency efforts 
and resources. 
3. Leverage the expertise and resources from other state agencies and provide a conduit for getting 
this information and expertise to the communities. 
4. Provide direct financial and technical support to local governments for adaptation planning and 
assist in the identification of resources to implement actions identified. 
5. Integrate resilient planning and design practices into future development and investment decisions 
at the local level. 
6. Address adaptation in at least 15 communities statewide and provide best practices for practical 
adaptation action at the local level. 
7. Create a network of communities committed to adaptation to future risks to facilitate peer-to-peer 
exchange on successes and overcoming challenges. 
 
 Major Milestone(s): Prepare plans for at least three communities each year. 
 Budget: 

 

Category  Yearly       Five-Year Total 

OPS Support – Planning 
Staff (Full-time)  

$52,309.04 (Hourly Wage + 
FICA + Health).  

$261,545.20  

Travel (Staff, state 
agency partner and 
community travel)  

$14,000.00  $70,000.00  
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Category  Yearly       Five-Year Total 

Financial Assistance to 
Local Governments  

$133,690.96 (approximately 
$44,563.65 each) for the 
preparation of plans for at 
least 3 communities.  

$668,454.80  

TOTAL  $200,000.00  $1,000,000.00  

 
 

VII. Fiscal and Technical Needs 
A. Fiscal Needs: If 309 funding is not sufficient to carry out the proposed strategy, identify additional 

funding needs. Provide a brief description of what efforts the CMP has made, if any, to secure 
additional state funds from the legislature and/or from other sources to support this strategy. 

 
In addition to the requested 309 funding, the State Legislature has provided funding for two positions to 
manage and coordinate this proposed strategy.  
 
(1) Strategy Coordinator: $56,710.67 x 5 years = $283,552.35; and, 
(2) Strategy Manager: $29,418.87 x 5 years = $147,094.35. 
 

B. Technical Needs: If the state does not possess the technical knowledge, skills, or equipment to 
carry out all or part of the proposed strategy, identify these needs. Provide a brief description of 
what efforts the CMP has made, if any, to obtain the trained personnel or equipment needed (for 
example, through agreements with other state agencies). 
 

The state possesses the technical knowledge and skills necessary to carry out the proposed strategy, as a 
result of the previous 309 Community Resiliency Initiative. Additional trained personnel (consultants) 
may be hired to provide direct assistance to participating local communities. 

 
VIII. Projects of Special Merit (Optional) 

If desired, briefly state what projects of special merit the CMP may wish to pursue to augment this 
strategy. Any activities that are necessary to achieve the program change or that the state intends 
to support with baseline funding should be included in the strategy above. The information in this 
section will not be used to evaluate or rank projects of special merit and is simply meant to give 
CMPs the option to provide additional information if they choose. Project descriptions should be 
kept very brief (e.g., undertake benthic mapping to provide additional data for ocean management 
planning). Do not provide detailed project descriptions that would be needed for the funding 
competition. 
 

Provide consultants to assist Florida communities with integration of adaptation strategies into local 
planning and budgeting mechanisms.  
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Aquatic Preserve Management Plan Updates 

 
I. Issue Area(s) 

The proposed strategy or implementation activities will support the following high-priority 
enhancement areas (check all that apply): 

  Aquaculture      Cumulative and Secondary Impacts 
  Energy & Government Facility Siting    Wetlands 
  Coastal Hazards      Marine Debris  
  Ocean/Great Lakes Resources    Public Access  
  Special Area Management Planning  

 
II. Strategy Description  
 

A. The proposed strategy will lead to, or implement, the following types of program changes (check all 
that apply):  

 A change to coastal zone boundaries; 
 New or revised authorities, including statutes, regulations, enforceable policies,  

administrative decisions, executive orders, and memoranda of agreement/understanding; 

 New or revised local coastal programs and implementing ordinances; 

 New or revised coastal land acquisition, management, and restoration programs; 

 New or revised special area management plans (SAMP) or plans for areas of  

particular concern (APC) including enforceable policies and other necessary implementation 

mechanisms or criteria and procedures for designating and managing APCs; and, 

 New or revised guidelines, procedures, and policy documents which are formally  

adopted by a state or territory and provide specific interpretations of enforceable CZM program 

policies to applicants, local government, and other agencies that will result in meaningful 

improvements in coastal resource management. 

 

B. Strategy Goal: To complete updating the remaining management plans for the state’s 41 aquatic 
preserves, and request delegation of authority for final approval. 

 

C. Describe the proposed strategy and how the strategy will lead to and/or implement the program 
changes selected above. If the strategy will only involve implementation activities, briefly describe 
the program change that has already been adopted, and how the proposed activities will further that 
program change. (Note that implementation strategies are not to exceed two years.) 

 

This strategy will implement program enhancements including revised special area management plans 

and administrative decisions. Funding to update aquatic preserve management plans will be used for 

OPS staff to help develop the plans, room rentals for public meetings, advertisement costs for public 

meetings, staff travel to conduct or attend public meetings, and supplies to print the plans for 

distribution. 

 

In addition, this strategy will implement a program enhancements for revised administrative decisions. 

Aquatic preserve management plans go through an extensive public review process, and plans are 
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currently statutorily required to be approved by the Governor and Cabinet to be considered final. It has 

been challenging getting aquatic preserve management plans on a Governor and Cabinet agenda. The 

Florida Coastal Office (FCO) plans to request delegation of authority for aquatic preserve management 

plan approval during this 309 cycle, mirroring the current approval process for the state’s upland 

management plans. 

 
III. Needs and Gaps Addressed  

Identify what priority needs and gaps the strategy addresses and explain why the proposed 
program change or implementation activities are the most appropriate means to address the priority 
needs and gaps. This discussion should reference the key findings of the assessment and explain how 
the strategy addresses those findings. 
 

This strategy will address the needs identified in the SAMP and Ocean Resources Assessments to update 
management plans for the state’s extensive aquatic preserve system, which were originally developed in 
the 1980s and 1990s. DEP/FCO is responsible for the state’s 41 aquatic preserves and with close to two 
million acres of submerged lands to manage, effective and efficient management is critical for the long-
term protection of Florida’s most valuable coastal resources. The updated management plans will offer 
guidance for the protection, maintenance, restoration, and sustainable public use of natural resources 
and habitats within each aquatic preserve.  
 
Long-term goals for management include: Protect and enhance the ecological integrity of the aquatic 
preserves; restore areas to their natural condition; and encourage sustainable use and foster active 
stewardship by engaging local communities in the protection of aquatic preserves. In order to address 
the significant resource management challenges for these aquatic systems, the following focus areas 
have been identified: community outreach and stewardship; adjacent land uses and conservation; public 
access and use; water resource monitoring; water quantity; and habitat impacts. 

 
IV. Benefits to Coastal Management  

Discuss the anticipated effect of the strategy, including the scope and value of the strategy, in 
advancing improvements in the CMP and coastal management, in general.  
 

Florida’s Aquatic Preserves provide a system of significant protections to ensure that Florida’s most 
popular and ecologically important submerged ecosystems are cared for in perpetuity. Each of these 
special places is managed with strategies based on local resources, issues, and conditions and are 
developed through a stakeholder engagement process resulting in site specific management plans. 
 
A more focused aquatic preserve management plan format has been developed and is being 
implemented at numerous aquatic preserves and buffer preserves across the state. The revised format 
is less redundant, while still meeting statutory requirements, and focuses energy on addressing major 
key issues instead of several issues at once. Key issues are identified with input from local and regional 
stakeholders, including cooperating/partner agencies, adjacent landowners, elected officials, and the 
general public and are vetted through a public engagement process including review by the Acquisition 
and Restoration Council (ARC). 
 
This strategy will enable FCO to define specific key issues (e.g., ecosystem health, land use, water 
resource management, human activities and geophysical conditions) associated with each site, and to 
identify goals, objectives and strategies on how to address those issues through active management. 
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V. Likelihood of Success 
Discuss the likelihood of attaining the strategy goal and program change (if not part of the strategy 
goal) during the five-year assessment cycle or at a later date. Address the nature and degree of 
support for pursuing the strategy and the proposed program change and the specific actions the 
state or territory will undertake to maintain or build future support for achieving and implementing 
the program change, including education and outreach activities. 
  

The likelihood of success for this strategy is high. The revision of aquatic preserve management plans 
has been a FCO priority for several years, as evidenced by the number of management plans updated in 
the last few years and the number currently in development, which were funded through a previous 
successful 309 strategy. As the remaining management plans are updated and the economy improves, it 
is anticipated that DEP will have the capacity to maintain a cycle which will keep each of the plans 
updated at least every 10 years. 

 
VI. Strategy Work Plan 

Using the template below, provide a general work plan that includes the major steps that will lead 
toward or achieve a program change or implement a previously achieved program change. If the 
state intends to fund implementation activities for the proposed program change, describe those in 
the plan as well. The plan should identify a schedule for completing the strategy and include major 
projected milestones (key products, deliverables, activities, and decisions) and budget estimates. If an 
activity will span two or more years, it can be combined into one entry (i.e., Years 2-3 rather than 
Year 2 and then Year 3). While the annual milestones are a useful guide to ensure the strategy 
remains on track, OCRM recognizes that they may change somewhat over the course of the five-year 
strategy unforeseen circumstances. The same holds true for the annual budget estimates. Further 
detailing and adjustment of annual activities, milestones, and budgets will be determined through 
the annual cooperative agreement negotiation process. 
 
Strategy Goal: Complete updating the remaining management plans from the state’s 41 aquatic 
preserves, and request delegation of authority for final approval. 
Total Years:  4 
Total Budget:  $150,000 

 
Final Outcome(s) and Products: Draft or final management plan for all sites initiated, and 
streamlined approval process via delegation of approval authority. 

 
Year:  1 
Description of activities:  Develop and receive public input on 3-5 site management plans 
(including: development of background information and initial issue development, holding 
public scoping meetings, revision of management plans, and if possible, holding formal 
public meetings to receive input on the draft plans). 
Major Milestone(s):  3-5 management plans drafted, and if possible, held public meetings 
for those 3-5 management plans. 
Budget:  $40,000 
 
Years:  2, 4, and 5 
Description of activities:  Pursue final approval [by the Acquisition Restoration Council 
(ARC)] on all management plans that have gone through the public review process. Request 
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delegation of approval authority from the Governor and Cabinet for all management plans 
that have been approved by ARC. In addition, develop and receive public input on an 
additional 9-15 site management plans (including: development of background information 
and initial issue development, holding public scoping meetings, revision of management 
plans, and if possible, holding formal public meetings to receive input on the draft plans). 
Major Milestone(s):  Held public meetings for 11-15 draft management plans. Revised plans 
for ARC and BOT review and approval. Received delegation authority from the Governor and 
Cabinet for approval of management plans. 
Budget:  $110,000 

 
VII. Fiscal and Technical Needs 

A. Fiscal Needs: If 309 funding is not sufficient to carry out the proposed strategy, identify additional 
funding needs. Provide a brief description of what efforts the CMP has made, if any, to secure 
additional state funds from the legislature and/or from other sources to support this strategy. 

 
The revision of aquatic preserve management plans is a FCO priority. FCO has presented legislative 
budget requests to cover these efforts in the past. However, due to the current economic climate, no 
“new” concepts have been supported. It is anticipated that DEP will have the resources to maintain a 
revision cycle after all of the plans have been initially updated. 
 

B. Technical Needs: If the state does not possess the technical knowledge, skills, or equipment to carry 
out all or part of the proposed strategy, identify these needs. Provide a brief description of what 
efforts the CMP has made, if any, to obtain the trained personnel or equipment needed (for 
example, through agreements with other state agencies). 

 
The state possesses the technical knowledge, skills, and equipment to carry out the proposed strategy. 
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Development of a Visitor Use Monitoring Program for Florida’s 
Aquatic Managed Areas 

 
I. Issue Area(s) 

The proposed strategy or implementation activities will support the following high-priority 
enhancement areas (check all that apply): 

  Aquaculture      Cumulative and Secondary Impacts 
  Energy & Government Facility Siting    Wetlands 
  Coastal Hazards      Marine Debris  
  Ocean/Great Lakes Resources    Public Access  
  Special Area Management Planning  

 
II. Strategy Description  
 

A. The proposed strategy will lead to, or implement, the following types of program changes (check all 
that apply: 

 A change to coastal zone boundaries; 
 New or revised authorities, including statutes, regulations, enforceable policies,  

administrative decisions, executive orders, and memoranda of agreement/understanding; 

 New or revised local coastal programs and implementing ordinances; 

 New or revised coastal land acquisition, management, and restoration programs; 
 New or revised special area management plans (SAMP) or plans for areas of  

particular concern (APC) including enforceable policies and other necessary implementation 
mechanisms or criteria and procedures for designating and managing APCs; and, 

 New or revised guidelines, procedures, and policy documents which are formally  
adopted by a state or territory and provide specific interpretations of enforceable CZM program 
policies to applicants, local government, and other agencies that will result in meaningful 
improvements in coastal resource management. 
 

B. Strategy Goal: Develop cost-effective protocol for monitoring public use of aquatic managed areas, 
including (but not limited to) Aquatic Preserves, Estuarine Research Reserves, and Coral Reef 
Conservation program areas, in a consistent manner across the state to inform management 
decisions, support economic analyses, and contribute to emergency planning.  

 
C. Describe the proposed strategy and how the strategy will lead to and/or implement the program 

changes selected above. If the strategy will only involve implementation activities, briefly describe 
the program change that has already been adopted, and how the proposed activities will further that 
program change. (Note that implementation strategies are not to exceed two years.) 

 
Senate bill 542, which passed in the 2008 Legislative Session (and was later incorporated in Chapter 253, 
Florida Statute), required many changes in the way conservation land management agencies document 
and report their efforts, and in the allocation of funding for the management of those lands. These 
changes resulted in a significant increase in the importance of being able to accurately account for the 
number of visitors visiting a site. Therefore, it is critical that FCO begin to identify and understand the 
number of visitors that we serve on, and in, the waters of our sites.  
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All of the Florida Coastal Office’s (FCO) sites include submerged lands which enable unfettered access 
from any direction. This unfettered access presents managers with an added challenge when trying to 
accurately and consistently assess visitor use; sites accessible from all sides do not lend themselves to 
the traditional techniques of counting visitors, such as entrance gate counts.  
 
This strategy proposes to conduct a baseline inventory of visitor use numbers and activities using 
multiple concurrent methods, and subsequently develop a cost effective, easily implementable, and 
statistically defensible visitor use monitoring protocol. Currently, visitation data is collected in 
inconsistent ways and therefore does not provide an accurate assessment of visitation. The proposed 
strategy will provide a more accurate estimate of visitation numbers and activities and will enable the 
people of Florida, the land managing agencies, and the Florida Legislature to better understand the 
importance of aquatic preserves, and the resources they protect. 

 
III. Needs and Gaps Addressed  

Identify what priority needs and gaps the strategy addresses and explain why the proposed 
program change or implementation activities are the most appropriate means to address the priority 
needs and gaps. This discussion should reference the key findings of the assessment and explain how 
the strategy addresses those findings. 
 

User conflicts associated with public and commercial uses, as well as species and habitat management 
within Florida’s jurisdictional waters were identified as major issues that may be addressed through a 
new special area management plan in the most recent Special Area Management Planning 
Enhancement Area Assessment (SAMP). Assessment and monitoring of coastal resources and habitats 
was highlighted as a management priority for both the SAMP and Ocean Resources Assessments, and 
the need to research and quantify the value of aquatic managed area visitor use was described 
throughout the Public Access Assessment.  
 
Accurate visitor use information is fundamental to implementing an effective coastal management 
program, including adequate monitoring and protection of coastal resources and habitats. A statewide 
visitor use monitoring program will allow coastal managers to more adequately address user conflicts 
between different user groups as well as user conflicts that are incompatible with coastal habitat and 
species protection. 

 
In addition, to meet the goals of the National Coastal Zone Management Act, the National Coastal Zone 
Management Program “…takes a comprehensive approach to coastal resource management—balancing 
the often competing and occasionally conflicting demands of coastal resource use, economic 
development, and conservation.”  Aquatic Preserves are lands set aside by the Florida Legislature for 
their exceptional biological, aesthetic, and scientific values as sanctuaries for the benefit of future 
generations. Obtaining a baseline inventory of visitor use within aquatic preserves will help managers 
meet their mandate by improving management and protection of the resources and habitats held in 
public trust for generations to come. The proposed strategy will enhance managers’ ability to:   

 

 Protect natural resources by understanding where boating use is heaviest and most frequent in 
relation to natural resource presence;  
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 Manage development in high hazard areas by having the knowledge to inform regulatory and 
law-making processes such as comprehensive development plans, species protection plans, and 
area management plans;  

 Give development priority to coastal-dependent uses by focusing on responsible vessel access 
and use;  

 Provide public access for recreation by understanding where opportunities exist for greater on-
water access while recognizing the need for balancing use against resource protection;  

 Prioritize water-dependent uses by quantifying and qualifying the use of vessels within aquatic 
preserves and identifying areas of high vessel use and other watercraft in relation to natural 
resources and access points;  

 Coordinate state and federal actions by having a thorough understanding of vessel use patterns 
and intensity within aquatic preserves and enhance managers’ ability to inform actions to be 
taken.    

 
IV. Benefits to Coastal Management  

Discuss the anticipated effect of the strategy, including the scope and value of the strategy, in 
advancing improvements in the CMP and coastal management, in general.  
 

Local coastal managers are currently required to contribute to a statewide visitation database. Lacking 
the resources needed to develop a statewide visitor use monitoring protocol, managers must use locally 
developed methods for data collection. As a result, data is collected using widely varying methods, levels 
of effort, and completeness. Thus, the information collected is not comparable at a state level and 
cannot be applied to management decisions at state levels. The proposed strategy will provide coastal 
managers with the tools to collect and analyze data in a way that provides accurate assessments of 
visitor use patterns, is comparable with other sites, and serves as a scientifically defensible mechanism 
upon which to base management decisions.  

 
V. Likelihood of Success 

Discuss the likelihood of attaining the strategy goal and program change (if not part of the strategy 
goal) during the five-year assessment cycle or at a later date. Address the nature and degree of 
support for pursuing the strategy and the proposed program change and the specific actions the 
state or territory will undertake to maintain or build future support for achieving and implementing 
the program change, including education and outreach activities. 
 

The likelihood of success of this project is very high. Similar approaches have been utilized to complete 
studies of the Coral Reef Conservation Program focus area as well as to develop a visitor use monitoring 
program for Everglades National Park, which may provide useful examples that can be applied to a 
statewide methodology.  
 
In addition, the strategy will benefit from the existing network of aquatic managed areas. Coastal 
managers around the state currently collect and report visitation numbers for these aquatic managed 
areas. The proposed strategy will build upon, and greatly improve the methods by which this 
information is collected, which will result in information that is defensible and meaningful to local and 
statewide decision makers.  

 
VI. Strategy Work Plan 

Using the template below, provide a general work plan that includes the major steps that will lead 
toward or achieve a program change or implement a previously achieved program change. If the 
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state intends to fund implementation activities for the proposed program change, describe those in 
the plan as well. The plan should identify a schedule for completing the strategy and include major 
projected milestones (key products, deliverables, activities, and decisions) and budget estimates. If an 
activity will span two or more years, it can be combined into one entry (i.e., Years 2-3 rather than 
Year 2 and then Year 3). While the annual milestones are a useful guide to ensure the strategy 
remains on track, OCRM recognizes that they may change somewhat over the course of the five-year 
strategy unforeseen circumstances. The same holds true for the annual budget estimates. Further 
detailing and adjustment of annual activities, milestones, and budgets will be determined through 
the annual cooperative agreement negotiation process. 
 
Strategy Goal: Develop cost-effective protocol for monitoring public use of aquatic managed areas 
in a consistent manner across the state to more effectively manage these areas. 
Total Years:  4 
Total Budget:  $500,000 

 
Year(s):  1 
Description of activities:  An external partner, potentially academic, will be identified as the 
principal investigator on the project and will work with a steering committee of Florida 
Coastal Office managers to design a visitor use and visitor activities monitoring protocol. In 
the first year, a protocol and baseline study will be designed with the intention of using it to 
develop an ongoing monitoring protocol. This baseline study will collect data using multiple 
concurrent methods, including but not limited to aerial surveys, water-based point counts, 
boat trailer counts, dock surveys, and/or existing data collected by public and private 
partners, such as marina launch count or fees collected with iron rangers. A major 
component of the protocol design will allow for a subset of low-cost data collection 
methods to be used on an ongoing basis following the more comprehensive baseline study. 
The data collected using the sub-set of methods will then be used in conjunction with the 
more complete dataset from the baseline study to make ongoing estimates of visitor use 
and activities. The scientifically defensible protocol design will allow state and local 
managers to focus limited management resources on specific areas or priorities. The study 
design will develop a draft plan for aerial survey locations, duration, frequency, and 
patterns.  
Major Milestone(s):  Principal investigator identified; draft protocol and baseline study 
designed. 
Budget:  $100,000 
 
Year(s):  2-3 
Description of activities:  During the second and third years of this strategy, the baseline 
study will be carried out using multiple concurrent methods, including aerial surveys as well 
as several more low-cost methods. Local partnerships will be leveraged to support aerial 
surveys over aquatic managed areas. Before conducting the baseline study statewide, it will 
be pilot-tested in one to three representative locations. Following the pilot implementation, 
the study design and draft monitoring protocol will be adjusted and then carried out in the 
remaining locations. The pilot locations will have repeat baseline studies conducted only if 
adjustments to study design and draft protocol are considered by the project team to be 
substantial.  
Major Milestone(s): Pilot phase complete and adjustments made to study design as needed 
(year 2). Baseline study completed (year 3).  
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Budget:  $300,000 
 
Year(s):  4 
Description of activities:  In the final and fourth year of this project, the draft protocol will 
be implemented at the local level. The full baseline study will be repeated in one or more 
representative areas as quality control. A final report of the project will be completed and 
will include the following components, among others, determined by the project team: a 
finalized protocol, standard operating procedures for data collection, visitor use estimation 
formulas, and a schedule for repeating the baseline study.  
Major Milestone(s):  Final report, finalized visitor use monitoring protocol, SOPs for data 
collection and visitor use estimation (year 4) 
Budget:  $100,000 

 
VII. Fiscal and Technical Needs 

A. Fiscal Needs: If 309 funding is not sufficient to carry out the proposed strategy, identify additional 
funding needs. Provide a brief description of what efforts the CMP has made, if any, to secure 
additional state funds from the legislature and/or from other sources to support this strategy. 

 
The requested 309 funding will be sufficient to carry out the proposed strategy. If funding constraints 
make funding of the full amount impossible, the project could be scaled to capture a representative 
sample of the aquatic preserves. 
 

B. Technical Needs: If the state does not possess the technical knowledge, skills, or equipment to carry 
out all or part of the proposed strategy, identify these needs. Provide a brief description of what 
efforts the CMP has made, if any, to obtain the trained personnel or equipment needed (for 
example, through agreements with other state agencies). 

 
The state possesses some of the technical knowledge and skills to complete this strategy. A team of 
qualified state staff from the Florida Coastal Office and Aquatic Preserves will serve on the project 
steering committee. This team will provide feedback on the feasibility and usability of various methods 
and data types. They will also implement methods locally during the pilot phase of the project. The state 
does not possess dedicated staff with the knowledge and skills to lead the effort to design the baseline 
study and monitoring protocol and has identified several potential academic and government partners 
to serve in this role. Upon receipt of funding, agreements with an academic institution or partner agency 
to serve in a lead role on the strategy. 
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Ecosystem Assessment Report of Florida’s Protected Areas 

 
I. Issue Area(s) 

The proposed strategy or implementation activities will support the following high-priority 
enhancement areas (check all that apply): 

  Aquaculture      Cumulative and Secondary Impacts 
  Energy & Government Facility Siting    Wetlands 
  Coastal Hazards      Marine Debris  
  Ocean/Great Lakes Resources    Public Access  
  Special Area Management Planning  

 
II. Strategy Description  
 

A. The proposed strategy will lead to, or implement, the following types of program changes (check all 
that apply):  

 A change to coastal zone boundaries; 
 New or revised authorities, including statutes, regulations, enforceable policies,  

administrative decisions, executive orders, and memoranda of agreement/understanding; 

 New or revised local coastal programs and implementing ordinances; 

 New or revised coastal land acquisition, management, and restoration programs; 
 New or revised special area management plans (SAMP) or plans for areas of  

particular concern (APC) including enforceable policies and other necessary implementation 
mechanisms or criteria and procedures for designating and managing APCs; and, 

 New or revised guidelines, procedures, and policy documents which are formally  
adopted by a state or territory and provide specific interpretations of enforceable CZM program 
policies to applicants, local government, and other agencies that will result in meaningful 
improvements in coastal resource management. 
 

B. Strategy Goal: To establish comprehensive ecosystem assessments of Florida’s protected aquatic 
areas, which will provide locally relevant information on submerged resources for management 
decisions. This will be accomplished by assessing data at a locally relevant scale to provide current 
information on the status and trends of Florida’s aquatic managed lands and associated resources, 
and developing a single publication for managers, the public, decision makers, and elected officials. 

 
C. Describe the proposed strategy and how the strategy will lead to and/or implement the program 

changes selected above. If the strategy will only involve implementation activities, briefly describe 
the program change that has already been adopted, and how the proposed activities will further that 
program change. (Note that implementation strategies are not to exceed two years.) 
 

Background:  
 
The Florida Coastal Office (FCO) manages 41 special aquatic areas established as preserves to be 
maintained in essentially natural conditions for the benefit of future generations. In coordination with 
NOAA, FCO also manages three National Estuarine Reserves (NERR) representing unique 
biogeographical regions, and the Coral Reef Conservation Program (CRCP). These areas total over 2.4 
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million acres of lands, and form a network of place-based management locations which collect a variety 
of ecological data.  
 

 
 
Strategy Overview: 
 
This five-year strategy will evaluate and pilot a comprehensive ecosystem assessment report, which will 
synthesize, interpret, and disseminate information about the ecological health of Florida’s special 
aquatic managed areas. These reports will be used to improve community awareness and further 
enhance local and state management decisions.  
 
Florida’s populous is drawn to the state’s pristine aquatic resources, and approximately two-thirds of 
Floridians live in counties that border an aquatic preserve. Management plans developed for each 
aquatic preserve and NERR focus on management strategies that address stakeholder’s issues of 
concern. The proposed strategy will provide an opportunity to better inform a variety of stakeholders on 
the ecological health of Florida’s protected areas by establishing a consistent system-wide approach to 
assess ecological health.  
 

472



Applying a consistent assessment approach to Florida’s protected areas will produce reports, which will 
guide resource management decisions by informing local and state lawmakers, and will provide a means 
to evaluate the success of implemented management plans and strategies.  
 
Report findings will be used to enhance existing programs or establish new programs in order to address 
the ecological health of the area. Such programs may focus on restoration of certain habitat types, 
research to identify causes for changing conditions, and/or education efforts to modify human behavior 
which impact resources.   
 

III. Needs and Gaps Addressed  
Identify what priority needs and gaps the strategy addresses and explain why the proposed 
program change or implementation activities are the most appropriate means to address the priority 
needs and gaps. This discussion should reference the key findings of the assessment and explain how 
the strategy addresses those findings. 
 

This strategy addresses needs and gaps identified throughout the 309 Assessment and will benefit many 
enhancement areas, specifically Ocean Resources, Cumulative and Secondary Impacts, and Special Area 
Management Planning. 
 
The 309 Assessment identified a lack of available statewide data on the statuses, trends, and threats for 
ocean resources. Furthermore, the Ocean Resources and Cumulative and Secondary Impacts 
enhancement areas recognized the difficulty in addressing threats of cumulative and secondary impacts. 
Direct impacts are more easily regulated and monitored by the state because activities that result in a 
direct impacts, such as gain/loss of wetlands due to development, are relatively quantifiable. However, 
cumulative and secondary impacts are challenging to quantify without comprehensive resource 
assessments, and it is difficult to determine how these impacts may or may not be impacting aquatic 
resources.  
 
In addition, the importance of comprehensive resource assessments and monitoring was highlighted as 
a management priority in the Special Area Management Planning enhancement area. The Deepwater 
Horizon Oil Spill recovery efforts revealed the need to evaluate resources statewide in order to prioritize 
and implement state and local efforts, which will provide the largest ecological benefit to the Gulf of 
Mexico. The state provides place-based managers for aquatic lands and resources through the three 
programs outlined above (Aquatic Preserves, NERRS, and CRCP). Due to limited resources, these 
managers must prioritize issues and topics based on available funding, existing expertise, and 
partnerships, which inhibits consistent ecological assessments.  
 
Ocean Resources, Cumulative and Secondary Impacts, and Special Area Management Planning also 
identified a lack in studies that illustrate the effectiveness of the state’s efforts in addressing these 
enhancement areas.  
 
The proposed strategy will evaluate the option of establishing a system wide approach to assessing the 
health of Florida’s place-based management areas and pilot the concept. The assessment will provide 
consistent data on the status of ocean resources at local scales, which will be synthesized into a 
comprehensive statewide report. The comprehensive report will enhance large-scale holistic 
management of Florida’s protected areas, improving prioritization and efficiency. Establishing the 
assessments at Florida’s place-based management locations will not only guide management decisions, 
but provide one way to evaluate the success of management strategies implemented in these areas.  
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IV. Benefits to Coastal Management  

Discuss the anticipated effect of the strategy, including the scope and value of the strategy, in 
advancing improvements in the CMP and coastal management, in general.  
 

This strategy intends to: 
  

1. Provide a systematic ecological assessment of state managed areas in Florida. 
2. Provide information at to a locally relevant level for decisions.  
3. Provide one way to measure success of management activities.  
4. Provide education materials understood by a wide variety of stakeholders. 
 

Establishing system-wide assessments at Florida’s place-based management locations will provide 
consistent local information, and a comprehensive state-wide ecosystem report, which will benefit 
Florida’s CMP by filling data gaps to evaluate resource status an trends, cumulative and secondary 
impacts, ecosystem level health, and the efficacy of management decisions.  
 
In addition, the assessments will translate valuable ecological data into easy to read, publicly available 
documents capable of informing Florida’s diverse population of coastal stakeholders.  
 
Evaluation of the pilot project will provide recommendations to continually implement a statewide 
assessment strategy. 

 
V. Likelihood of Success 

Discuss the likelihood of attaining the strategy goal and program change (if not part of the strategy 
goal) during the five-year assessment cycle or at a later date. Address the nature and degree of 
support for pursuing the strategy and the proposed program change and the specific actions the state 
or territory will undertake to maintain or build future support for achieving and implementing the 
program change, including education and outreach activities. 

 
This strategy has a high likelihood of success, because it will be conducting an evaluation and pilot 
project in areas where the state has already identified aquatic resources as state priorities. Additionally, 
these programs have place-based managers who already collect data and provide feedback for local and 
state decisions. This strategy will build on previous efforts to develop a statewide assessment program 
and to produce a report card. An initial investment is needed to jump start this effort through a 
comprehensive partnership in order to gain buy in, and demonstrate likely success. As planned, the 
system-wide approach will provide a strong basis for influencing future management decisions and 
guiding restoration and education efforts. 
 
In order to ensure success, the strategy includes a plan to inform state and local agencies and elected 
officials on the pilot report, including a clear presentation on what the assessment does and how it can 
be used. Additionally, key stakeholders will be engaged during the evaluation processes and pilot 
development in order to gain buy in and support at the local level.   
 
This need was recognized in 2009/2010 and an effort was initiated to identify existing monitoring within 
all of the FCO aquatic managed areas. Shortly after initiation, the Deepwater Horizon Oil Spill occurred 
and all efforts were halted in order to focus on response and recovery. This strategy would build off of 
the earlier effort.   
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VI. Strategy Work Plan 
Using the template below, provide a general work plan that includes the major steps that will lead 
toward or achieve a program change or implement a previously achieved program change. If the 
state intends to fund implementation activities for the proposed program change, describe those in 
the plan as well. The plan should identify a schedule for completing the strategy and include major 
projected milestones (key products, deliverables, activities, and decisions) and budget estimates. If an 
activity will span two or more years, it can be combined into one entry (i.e., Years 2-3 rather than 
Year 2 and then Year 3). While the annual milestones are a useful guide to ensure the strategy 
remains on track, OCRM recognizes that they may change somewhat over the course of the five-year 
strategy unforeseen circumstances. The same holds true for the annual budget estimates. Further 
detailing and adjustment of annual activities, milestones, and budgets will be determined through 
the annual cooperative agreement negotiation process. 
 
Strategy Goal:  
Total Years: 5 years 
Total Budget: $1,000,000 

 
Year(s): 1 
Description of activities:  
Florida Coastal Office staff will be identified to make up a resource assessment team which 
will include key partners. This team will evaluate existing assessment report templates 
(report cards, etc.) and determine two formats which could be most beneficial to local and 
state management. The team will then engage in a workshop to identify key stressors and 
indicators, available data, and to develop the layout of the report to be applied to a state 
wide systems approach. The team will also be tasked with identifying pilot locations.  
Major Milestone(s): 
FCO resource assessment team formed. 
Consensus on assessment report format reached. 
Top pilot locations identified. 
Budget: $150,000 
 
Year(s): 2 
Description of activities:  
Contractor will be brought on board to initiate the recommended assessment reports. 
Preliminary analysis of existing data will be undertaken to identify knowledge gaps, 
determine thresholds, and finalize the key data for the statewide systems approach. Pilot 
location will be finalized. Local and state partners for the pilot area will be identified and 
brought in as part of data compilation and synthesis. 
Major Milestone(s): 
Contract issued to produce the recommended pilot report. 
Preliminary data analyses undertaken. 
Pilot area(s) identified. 
Pilot partner team identified. 
Data compilation and syntheses initiated. 
Budget: $250,000 
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Year(s): 3 
Description of activities: Finalize compilation and synthesis of data and identification of any 
gaps. Synthesized data will be used to generate a draft assessment reports in two formats. 
These reports will be presented to pilot area partner team for feedback and vetting. A final 
format will be agreed upon.   
Major Milestone(s): 
data compilation and synthesis finalized. 
Two assessment formats drafted. 
Drafts presented to the pilot area partner team. 
Final draft format agreed on. 
Budget: $250,000 

 
Year(s): 4 
Description of activities:  Final report will be generated and a website established to feature 
the report. FCO leadership will present the assessment to local resource agencies outlining the 
details of the process and results. Additionally, the report will be featured at Oceans Day, 
which is a legislative day Tallahassee. To the extent that resources allow, data compilations 
and synthesis will begin/continue for other areas in the state. 
Major Milestone(s): 
Final Report produced and printed. 
Website developed to feature the report. 
Local resource agency meetings held. 
Featured at Oceans Day. 
Budget: $250,000 

 
Year(s): 5 
Description of activities:  Data compilations and syntheses will begin/continue for other areas 
in the state. Pilot partner team members will be identified and meetings will be held statewide 
to garner participation in locations beyond the pilot area.   
Major Milestone(s): 
Continued data compilations and syntheses across the state. 
Pilot partner teams identified by site. 
Meetings held with partner teams by region. 
Budget: $100,000 

 
VII. Fiscal and Technical Needs 

A. Fiscal Needs: If 309 funding is not sufficient to carry out the proposed strategy, identify additional 
funding needs. Provide a brief description of what efforts the CMP has made, if any, to secure 
additional state funds from the legislature and/or from other sources to support this strategy. 

 
The requested 309 funding is sufficient to carry out the proposed strategy. Data exists in a variety of 
formats, which will be incorporated into the assessment. Any identified data gaps will be considered 
and prioritized to be pursued through state funds or other granting opportunities. 
 

B. Technical Needs: If the state does not possess the technical knowledge, skills, or equipment to 
carry out all or part of the proposed strategy, identify these needs. Provide a brief description of 
what efforts the CMP has made, if any, to obtain the trained personnel or equipment needed (for 
example, through agreements with other state agencies). 
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Generally, the state possesses the technical knowledge, skills, and equipment to carry out the 
proposed strategy. Specific, minor needs will be addressed on a local scale. 
 

VIII. Projects of Special Merit (Optional) 
If desired, briefly state what projects of special merit the CMP may wish to pursue to augment this 
strategy. Any activities that are necessary to achieve the program change or that the state intends 
to support with baseline funding should be included in the strategy above. The information in this 
section will not be used to evaluate or rank projects of special merit and is simply meant to give 
CMPs the option to provide additional information if they choose. Project descriptions should be 
kept very brief (e.g., undertake benthic mapping to provide additional data for ocean management 
planning). Do not provide detailed project descriptions that would be needed for the funding 
competition.  

 
1. PSM may be requested to fill in any identified data gaps for resource assessment. 
2. PSM may be requested to establish a GIS based tool to present the assessed data in a geospatial 

format. This may include the foundation of a decision support tool, which could include other data 
relevant for ocean management. 
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Florida Keys Vessel Turn-In Program 
 

A Programmatic Shift in Addressing Derelict and Abandoned Vessels 
 
I. Issue Area(s) 

The proposed strategy or implementation activities will support the following high-priority 

enhancement areas (check all that apply): 

  Aquaculture      Cumulative and Secondary Impacts 

  Energy & Government Facility Siting    Wetlands 

  Coastal Hazards      Marine Debris  

  Ocean/Great Lakes Resources    Public Access  

  Special Area Management Planning  

 
II. Strategy Description  
 

A. The proposed strategy will lead to, or implement, the following types of program changes (check all 
that apply: 

 A change to coastal zone boundaries; 
 New or revised authorities, including statutes, regulations, enforceable policies, 

administrative decisions, executive orders, and memoranda of agreement/understanding; 

 New or revised local coastal programs and implementing ordinances; 

 New or revised coastal land acquisition, management, and restoration programs; 

 New or revised special area management plans (SAMP) or plans for areas of particular 

concern (APC) including enforceable policies and other necessary implementation mechanisms 

or criteria and procedures for designating and managing APCs; and, 

 New or revised guidelines, procedures, and policy documents which are formally adopted by 

a state or territory and provide specific interpretations of enforceable CZM program policies to 

applicants, local government, and other agencies that will result in meaningful improvements 

in coastal resource management. 

 

B. Strategy Goal:  To reduce the number of derelict vessels (Marine Debris) in state waters by 
implementing a Florida Keys Vessel Turn-In Program. The Florida Wildlife Conservation Commission 
(FWC) and Monroe County will address the root causes of abandoned and derelict vessels by 
developing an educational and programmatic approach for vessel owners to properly dispose of 
their vessels, which will reduce and prevent the accumulation of marine debris in our coastal 
environment.    
 

C. Describe the proposed strategy and how the strategy will lead to and/or implement the program 
changes selected above. If the strategy will only involve implementation activities, briefly describe 
the program change that has already been adopted, and how the proposed activities will further that 
program change. (Note that implementation strategies are not to exceed two years.) 
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Background/History: 
 

Abandoned and derelict vessels have been a problem throughout Florida for many years, presenting 
environmental and navigational issues, as well as significant costs (financial and staff resources) for 
removals. An estimated 772 derelict or abandoned vessels were removed statewide from 2009-2014. 
Although local governments and agencies throughout the state continue to remove derelict vessels, the 
current management programs have not prevented derelict vessels from accumulating. Program 
managers acknowledge that a programmatic shift is necessary to prevent a continual increase of derelict 
and abandoned vessels.   
 
FWC and the Monroe County Marine Resources Office recognize that the Florida Keys is a magnet for 
liveaboards and the use of vessels for affordable housing. Monroe County leads the state in the number 
of derelict vessels removed at an average annual cost of $180,000 to dispose of approximately 60 
vessels. Most derelict vessel owners cannot afford to own or maintain a boat. Data indicates that most 
derelict vessels removed have been either stored (long-term), or inhabited and abandoned due to the 
deteriorating condition. In many cases, the last ‘real’ owner of the vessel, rather than paying to dispose 
of the vessel, will pass it onto an unwary (often homeless) person who moves onto the vessel with no 
boating knowledge or financial means to maintain the vessel. The vessel title is often not properly 
transferred, creating owner/responsible party identification problems for law enforcement.   
 
In addition to abandoned and derelict vessels, Monroe County also struggles with the management of 
floating structures (often referred to as houseboats). Floating structures are often poorly designed, 
incapable of navigation, and expensive to remove. These structures are not true “vessels” and cannot be 
regulated through proper registration or marine safety standards.    
 

As a result, State and County officials and resource managers seek to strengthen and improve marine 
debris management by addressing the root causes of derelict and abandoned vessels through 
programmatic changes.   
 
Strategy Overview: 
 

Existing abandoned and derelict vessel programs throughout the state represent a reactive approach to 
management; while effective in removing derelict vessels, these programs have not had a significant 
impact on the reduction or prevention of such vessels. This strategy will implement a proactive 
management approach through a pilot Vessel Turn-in Program (henceforth referred to as Program) in 
the Florida Keys.  
 
The Program will address the socio-economic and behavioral issues associated with the use of 
unattended and liveaboard vessels and will develop a process by which a vessel owner can surrender 
their titled vessel to a local participating ‘agent’ for proper disposal. The implementation of this strategy 
will ensure that such vessels are not abandoned and allowed to sink, reducing environmental impacts, 
navigational hazards, and removal costs, and potentially preempting the owner from facing criminal 
action (a 1st degree misdemeanor), which may occur if the vessel were to become derelict.   
 
It is anticipated that the Program will reduce the number of abandoned and derelict vessels, provide a 
cost savings in the removal and disposal of vessels, protect the environment from impacts associated 
with abandoned and derelict vessels, and reduce the navigational hazards created by sunken and 
unattended vessels. In addition, this programmatic shift addresses the behavior of vessel owners, helps 
them recognize their roles and responsibilities as a vessel owner, and provides a means for the owner to 
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properly dispose of their vessel as it approaches the end of its lifespan. The Program will include 
participation criteria and application procedures, vessel disposal processing, and a boater education and 
outreach campaign. A new local ordinance to prohibit the anchoring of floating structures within waters 
of Monroe County will be implemented to address the management gap regarding floating structures. 
The Florida Keys Vessel Turn-in pilot program will result in the production of an FWC guidance document 
for statewide adoption. 
 
Objectives/Activities: 
 

1) Survey and analyze environmental damage associated with existing derelict vessels in site-
specific areas of the Keys and produce a baseline environmental study.   

2) Develop/Implement an education/outreach campaign for boaters, including: 
a. Educate the boating public on impacts of abandoned and derelict vessels; produce fact 

sheet describing those impacts (i.e. benthic damage from marine debris, water quality 
degradation, hazards to navigation). 

b. Conduct outreach on titling procedures and the importance of titling vessels with every 
transfer in ownership; produce a frequently asked questions (FAQ) sheet on titling 
procedures; host public seminars on title laws. 

c. Conduct outreach on Program guidelines and procedures; conduct public workshops in 
sub-areas of Monroe County. 

d. Launch a media campaign incorporating the above elements; television and radio public 
service announcements (PSA’s), social media, etc. 

3) Develop and implement the Vessel Turn-In Program 
a. Create criteria, procedures and application process for the Program. 
b. Enroll local participating program agents to assist with the Program. 
c. Coordinate/implement Program activities with participating boat owners, including: 

ownership verification, application acceptance, title surrender, vessel disposal 
processing. 

d. Produce program summary* 
4) Develop and adopt a new local ordinance designed to prohibit the anchoring of floating 

structures within waters of Monroe County.  
5) Develop a statewide guidance document** for adoption by FWC for statewide implementation.  

 
*Program Summary: 
 

The final step in the five (5) year timeline is a summary of the Program to evaluate the various elements 
for success in implementation. This summary shall include the following evaluation measures: 
 

 The number of vessels surrendered for disposal under the Program; 

 A comparison of the number of routine derelict vessel removals vs. the number of vessels 
surrendered during the Program period; 

 Any cost savings realized through implementation of the Program;  

 Results of stakeholder input on the acceptance and utilization of the Program; and 

 A brief sociological synopsis focusing on any behavioral changes or patterns observed as a result 
of the Program. 
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**Guidance Document: 
 

Upon successful completion of the Program, FWC will develop a guidance document which can be 
implemented statewide or utilized by local governments to develop their own program(s). The guidance 
document will encourage agencies to implement derelict vessel management program changes, which 
emphasize the root causes of the accumulation of derelict and abandoned vessels. The guidance 
document will also discuss similar programmatic changes in other states, and how such changes have 
successfully addressed their own regional issues of abandoned and derelict vessels. 
  
I. Needs and Gaps Addressed  

Identify what priority needs and gaps the strategy addresses and explain why the proposed program 
change or implementation activities are the most appropriate means to address the priority needs and 
gaps. This discussion should reference the key findings of the assessment and explain how the strategy 
addresses those findings. 
 
Derelict vessels were highlighted as one of the most significant marine debris management challenges, 
and a top management priority in the Marine Debris enhancement area. Derelict vessels were also 
described as a threat to benthic habitat, and a management priority, in the Ocean Resources 
enhancement area. Specific priorities described a need for derelict vessel planning and outreach. 
 
In addition, the location of the pilot project in Monroe County addresses previously identified 
management needs. The Florida Keys National Marine Sanctuary (FKNMS), contains an abundance of 
sensitive marine resources including seagrass beds and coral reefs of national significance. The FKNMS 
identified derelict vessel removal as an action item in their Management Plan, which indicates that 
alternative funding sources are critical for effective waterway management. Vessel owners in the Florida 
Keys need an alternative disposal method for their vessels when unable to pay for the removal 
themselves. Current absence of an alternative often leads to the dumping or abandoning of the vessels 
in state waters. Offering this service will mitigate the accumulation of abandoned and derelict vessels.  
 
Furthermore, improved ownership verification and accountability, as well as a new local ordinance for 
floating structures will improve enforcement, and providing a viable alternative for derelict vessels will 
strengthen the courts prosecution of derelict vessel owners.  
 
II. Benefits to Coastal Management 
Discuss the anticipated effect of the strategy, including the scope and value of the strategy, in advancing 
improvements in the CMP and coastal management, in general.   
 
This strategy will prevent and reduce the accumulation of derelict vessels, which will benefit coastal 
management by:  
 

1) Reducing navigational and environmental hazards created by drifting/dragging derelict and 
abandoned vessels (e.g. damage to habitats, maritime infrastructure and private 
docks/shorelines; threats to public safety; and pollution).   

2) Reducing financial and staff resource demands on the administration, enforcement and legal 
processing of derelict vessels, thereby providing cost savings, which could be applied to promote 
additional conservation measures, restoration efforts, and other management priorities. 

3) Reducing the accumulation of marine debris by removing vessels before they are subject to the 
adverse cycle that ultimately leads to abandonment.  
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4) Improving use of existing authority to prosecute derelict vessel owners. 
5) Improving authority to regulate floating structures. 
6) Addressing the need to change the behavior of vessel owners.  
7) Addressing the socio-economic problems associated with vessel abandonment.  
8) Properly managing the uses and activities that contribute to debris entering the coastal 

environment. 
 

III. Likelihood of Success 
Discuss the likelihood of attaining the strategy goal and program change (if not part of the strategy goal) 
during the five-year assessment cycle or at a later date. Address the nature and degree of support for 
pursuing the strategy and the proposed program change and the specific actions the state or territory will 
undertake to maintain or build future support for achieving and implementing the program change, 
including education and outreach activities. 
 
Likelihood of attaining the strategy goal and program changes within the five-year assessment cycle is 
high. Similar programs have been implemented in California and Washington. Both states have indicated 
success in reducing derelict vessels.  
 
The objectives outlined in the strategy provide clear stepwise goals with tangible deliverables including the 
baseline environmental study, educational fact sheets, Vessel Turn-in Program criteria and procedures, 
program summary, etc. Each objective supports the overall comprehensive strategy. For example, the 
baseline environmental study will provide data to support the education and outreach campaign, which 
will promote public involvement and improve success of the Vessel Turn-in Program.  
 
Collaboration between agencies with shared interest in reducing derelict vessels and their impacts – FWC, 
Monroe County, and FKNMS – will provide a high degree of program support, and the scale of this pilot 
program within Monroe County is appropriate for completing the described program changes within the 
five year timeframe. The final guidance document will provide guidance to implement additional local or 
statewide programs, promoting additional program changes. 
 

IV. Strategy Work Plan 
Using the template below, provide a general work plan that includes the major steps that will lead 
toward or achieve a program change or implement a previously achieved program change. If the state 
intends to fund implementation activities for the proposed program change, describe those in the plan as 
well. The plan should identify a schedule for completing the strategy and include major projected 
milestones (key products, deliverables, activities, and decisions) and budget estimates. If an activity will 
span two or more years, it can be combined into one entry (i.e., Years 2-3 rather than Year 2 and then Year 
3). While the annual milestones are a useful guide to ensure the strategy remains on track, OCRM 
recognizes that they may change somewhat over the course of the five-year strategy unforeseen 
circumstances. The same holds true for the annual budget estimates. Further detailing and adjustment of 
annual activities, milestones, and budgets will be determined through the annual cooperative agreement 
negotiation process. 
 
Strategy Goal: Implement the Florida Keys Vessel Turn-in Program 
Total Years: 5 
Total Budget: $254,000 over 5 years 
 
Please see Table A at the end of this strategy for descriptions of activities and major milestones. 
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Task/Activities 
Year 1 
Funding 

Year 2 
Funding 

Year 3 
Funding 

Year 4 
Funding 

Year 5 
Funding 

Total 
Funding 

Operational and 
procurement Costs of 
Materials for Outreach 
and Education 

$20,000 $5,000 $5,000 $5,000 0  

Vessel Turn In Program 
Removal Cost  

$30,000 $45,000 $45,000 $45,000 $45,000  

Baseline Study prior to 
Implementation 

$  9,000      

Budget 
$59,000 $50,000 $50,000 $50,000 $45,000 $254,000 

 
V. Fiscal and Technical Needs 
A. Fiscal Needs: If 309 funding is not sufficient to carry out the proposed strategy, identify additional 
funding needs. Provide a brief description of what efforts the CMP has made, if any, to secure additional 
state funds from the legislature and/or from other sources to support this strategy. 
 
The requested 309 funding will be sufficient to carry out this proposed strategy for a pilot Florida Keys 
Vessel Turn-in Program. At the conclusion of this strategy, FWC and Monroe County officials will produce 
a guidance document based on Program results. FWC and Program team members will solicit both 
funding and support for a statewide Vessel Turn-in Program.  
 
B. Technical Needs: If the state does not possess the technical knowledge, skills, or equipment to carry 
out all or part of the proposed strategy, identify these needs. Provide a brief description of what efforts 
the CMP has made, if any, to obtain the trained personnel or equipment needed (for example, through 
agreements with other state agencies). 
 
All technical needs will be provided by the county and the state. The state will also be assisting the county 
with management details and oversight as the program is developed and executed. 
 

483



Table A. 
Timeline for Florida Keys Vessel Turn-In Program 

  Year 1 Year 2 Year 3 Year 4 Year 5 

  1st half 2nd half 1st half 2nd half 1st half 2nd half 1st half 2nd half 1st half 2nd half 

Baseline 
Environmental 
Study 

ID & survey site-
specific Target 
Areas to assess 
environmental 
damage assoc. 
w/ abandoned & 
derelict vessels 

analyze data and 
prepare results for 
a Baseline Study 

complete 
final Baseline 
Study 
document 

  

  

  

    

    

VTIP program 

develop 
program criteria, 
procedures & 
application 
process 

enroll local 
participating 
program agents 

coordinate/implement program activities  
(e.g. ownership verification, application acceptance, title surrender & vessel disposal processing) 

  

  

  

    

draft 
Program 
Summary 

finalize 
Program 
Summary   

Boater 
Education & 
Outreach 
Campaign 

develop 
educational 
materials & 
outreach efforts 
inc. DV Fact 
Sheet, Vessel 
Titling FAQs, 
Seminars, 
Workshops, 
PSAs 

launch campaign 
inc. production & 
distribution of 
educational 
materials, conduct 
public workshops & 
seminars, advertise 
PSA 
announcements 

continue campaign throughout duration of program 

          
conduct 
stakeholde
r surveys 

    

New Local 
Ordinance 

    

develop new 
local 
ordinance re: 
floating 
structure 
prohibition 

seek public 
input & 
adopt new 
ordinance 

            

Statewide 
Implementation 

                

develop 
statewide 
Guidance 
Document 

adoption of 
statewide 
Guidance 
Document 
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5-Year Budget Summary by Strategy 
 
At the end of the strategy section, please include the following budget table summarizing your 
anticipated Section 309 expenses by strategy for each year. 
 

Strategy Title 
Year 1 

Funding 
Year 2 

Funding 
Year 3 

Funding 
Year 4 

Funding 
Year 5 

Funding 
Total 

Funding 

Adaptation Action 
Initiative 

$200,000 $200,000 $200,000 $200,000 $200,000 $1,000,000 

Aquatic Preserve 
Management Plan 
Updates 

$40,000 $40,000 - $30,000 $40,000 $150,000 

Development of a 
Visitor Use 
Monitoring Program 
for Florida’s Aquatic 
Managed Areas 

$100,000 $150,000 $150,000 $100,000 - $500,000 

Ecosystem 
Assessment Report 
of Florida’s 
Protected Areas 

$150,000 $250,000 $250,000 $250,000 $100,000 $1,000,000 

Florida Keys Vessel 
Turn-in Program 

$59,000 $50,000 $50,000 $50,000 $45,000 $254,000 

Total Funding $549,000 $690,000 $650,000 $630,000 $385,000 $2,904,000 

 

  

485



SUMMARY OF STAKEHOLDER AND PUBLIC COMMENT 

 
The Florida Coastal Management Program (FCMP) has been seeking input from partner agencies, local 

governments, and interested parties for several years. A component of the 2013/2014 strategic planning 

process was an online survey soliciting input regarding management priorities for the next five years, 

and suggestions for FCMP improvements. In addition, the Coastal Managers Forum (CMF), which was 

created in 2013 and meets quarterly with representatives from each of the state partner agencies, was 

requested to propose strategies for the 309 process. The Florida Coastal Office consulted with state and 

regional partners, most of whom are members of the CMF, throughout development of the assessment 

and strategies. Communication regarding the 309 assessment ranged from telephone calls and email 

correspondence to in-person meetings.  

Based on their area of expertise, stakeholders were asked to review assessments for comprehensiveness 

and to provide input for strategies for one or more of the nine enhancement areas defined in the 309 

Guidance. The Florida Fish and Wildlife Commission; Department of Economic Opportunity; Division of 

Emergency Management; Division of Recreation and Parks; Department of Transportation; Department 

of Agriculture and Consumer Services; Department of Environmental Protection programs: Submerged 

Lands and Environmental Resources Coordination, Siting Coordination Office, Bureau of Beaches and 

Coastal Systems, Office of Greenways and Trails, Outer Continental Shelf Program, Coral Reef 

Conservation Program, Industrial Wastewater Program; and Florida’s five Water Management Districts 

were included in the stakeholder process.  

The majority of comments received provided suggestions for additional information on the status and 

trends of Florida’s resources addressed by the nine enhancement areas, as well as suggestions for 

significant management changes since the last assessment. Stakeholders also recommended 

clarification of data tables and language for the Wetlands, Cumulative and Secondary Impacts, Marine 

Debris, and Ocean Resources enhancement areas. 

Common management needs and priorities emerged from stakeholder feedback including: improved 

coordination between state agencies and between state and local governments, comprehensive 

resource assessments and monitoring, data management, and mapping efforts. These management 

needs and priorities were incorporated throughout the assessment and strategies.  

Collectively, stakeholder feedback highlighted the inherent connectivity of the nine enhancement areas, 

and priorities for program changes. As a result, each strategy promotes program changes under at least 

two predominant enhancement areas to reflect this connectivity.  

A 30-day public comment period will be provided beginning March 2015. 
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ACRONYM TABLE 

AP Aquatic Preserve 

BMAP Basin Management Action Plan 

BMP Best Management Practices 

BOEM Bureau of Ocean Energy Management  

BP British Petroleum 

CELCP Coastal and Estuarine Land Conservation Program 

CERP Comprehensive Everglades Restoration Plan 

COET Center of Excellence in Ocean Energy Technology 

CRCP Coral Reef Conservation Program 

CREMP Coral Reef Evaluation and Monitoring Program 

CRIS Coastal Resource Information System 

CSI Cumulative And Secondary Impacts 

CWA Critical Wildlife Management Area 

CZMA Coastal Zone Management Act 

DACS Florida Department of Agricultural and Consumer Services 

DEM Florida Division of Emergency Management 

DEO Florida Department of Economic Opportunity 

DEP Florida Department of Environmental Protection 

DO Dissolved Oxygen 

DOH Florida Department of Health 

DV Derelict Vessel 

EPA (United States) Environmental Protection Agency 

ERP Environmental Resource Permit 

FAC Florida Administrative Code 

FCMP Florida Coastal Management Program 

FCO Florida Coastal Office 

FEMA Federal Emergency Management Agency 

FGS Florida Geological Survey 

FKNMS Florida Keys National Marine Sanctuary 

FNAI Florida Natural Areas Inventory 

FOCC Florida Oceans and Coastal Council 

F.S. Florida Statute 

FWC Florida Fish and Wildlife Conservation Commission 

FWRI Fish and Wildlife Research Institute within FWC 

GAME Geospatial Assessment of Marine Ecosystems 

GIS Geographic Information System 

GOMA Gulf of Mexico Alliance 

GTM Guana-Tolomato-Matanzas 

HAB Harmful Algal Bloom 

IRL Indian River Lagoon 

LIDAR Light Detection and Radar 
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LNG Liquefied Natural Gas 

MFL Minimum Flows and Levels 

MOU Memoranda of Understanding 

NCRI National Coral Reef Institute 

NEEPP Northern Everglades and Estuaries Protection Program 

NERR National Estuarine Research Reserve 

NGO Non-Governmental Organization 

NOAA National Oceanic and Atmospheric Administration 

NRDA Natural Resource Damage Assessment 

NWFWMD Northwest Florida Water Management District 

NWI National Wetlands Inventory 

OCRM Office of Ocean and Coastal Resource Management within NOAA 

OGT Office of Greenways & Trails within DEP 

OTEC Ocean Thermal Energy Conversion 

PDRP Post-Disaster Redevelopment Plan 

GSAA Governor’s South Atlantic Alliance 

SAMP Special Area Management Plan 

SAV Submerged Aquatic Vegetation 

SCORP Statewide Comprehensive Outdoor Recreation Plan 

SEFCRI Southeast Florida Coral Reef Initiative 

SFWMD South Florida Water Management District 

SIMM Seagrass Integrated Mapping & Monitoring 

SLOSH Sea, Lake and Overland Surge Hazard 

SLR Sea Level Rise 

TMDL Total Maximum Daily Loads 

USFWS United States Fish and Wildlife Service 

WMD Water Management District 
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FLORIDA’S 35 COASTAL COUNTIES 
 

 

COUNTY 

BAY 

BREVARD 

BROWARD 

CHARLOTTE 

CITRUS 

COLLIER 

DIXIE 

DUVAL 

ESCAMBIA 

FLAGLER 

FRANKLIN 

GULF 

HERNANDO 

HILLSBOROUGH 

INDIAN RIVER 

JEFFERSON 

LEE 

LEVY 

MANATEE 

MARTIN 

MIAMI-DADE 

MONROE 

NASSAU 

OKALOOSA 

PALM BEACH 

PASCO 

PINELLAS 

SANTA ROSA 

SARASOTA 

ST. JOHNS 

ST. LUCIE 

TAYLOR 

VOLUSIA 

WAKULLA 

WALTON 
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Introduction
Florida reportedly has the most permitted artificial reefs in 
the nation. Approximately 2,700 artificial reef deployments 
are located off 34 coastal counties in Florida (Table 1). 
Although permitted by the United States Army Corps of 
Engineers and the Florida Department of Environmental 
Protection, artificial reefs are deployed under a set of 
guidelines established by the Florida Fish and Wildlife 
Conservation Commission. These guidelines are specified 
within the State of Florida Artificial Reef Strategic Plan 
(FFWCC 2003). Artificial reefs are utilized by recreational 
anglers, divers, and other user groups. The existence and 
use of artificial reefs sets in motion a variety of economic 
activities that result in significant economic benefit to the 
coastal communities in close proximity to the reefs. This 
document will provide an overview of these economic 
benefits and briefly discuss some recent studies that have 
attempted to measure them.

Benefits of Artificial Reefs
Artificial reefs may be constructed for a variety of purposes, 
each with a set of potential benefits associated with that 
intended purpose or goal. One purpose of artificial reefs 
might be to provide a source of biological replenishment to 
local populations of marine vertebrates and invertebrates. 
In that case, the benefit would be that a net biomass 
increase would result from deploying the reef. Artificial 

reefs may also be used as a means of mitigating local 
habitat loss. Another purpose might be to simply provide 
a location where anglers and divers can utilize aggregated 
populations of marine species, either in a take (fishing) or 
no-take (viewing) fashion. The benefits in that case would 
be the increased economic activity (i.e., expenditures, 
incomes, jobs) associated with these activities. Each of these 
purposes may also generate non-market benefits (such as 
existence values), particularly to non-users of reefs. Such 
benefits reflect how individuals who may not directly utilize 
artificial reefs nonetheless value reef existence as being 
beneficial to the biological habitat of the region. 

Aside from the purely biological benefits that might 
accrue from artificial reefs, many would argue that reefs 
are deployed to provide benefits to human users, whether 
commercial fishermen, recreational anglers, sport divers, or 
others. Milon, Holland, and Whitmarsh (2000) suggest that 
“a reef that is not useful to people is not a successful reef.” 
If this is an acceptable tenet, assessments of the economic 
benefits accruing from artificial reefs to surrounding 
communities are necessary. Such information provides 
insight into the degree to which the public benefit is being 
served by reef deployment and the economic consequences 
associated with reef use. The actual or potential economic 
impact of reef development to the county or state can be 
measured, as well as determine to what extent artificial reef 
deployment is an efficient public investment. In turn, this 
information may help justify future public expenditures on 
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2The Economic Benefits Associated with Florida’s Artificial Reefs

artificial reefs and assist in developing adaptive strategies 
associated with reef deployment as a resource management 
tool. Of course, there are costs associated with artificial reef 
program implementation. These costs must be measured as 
well.

Measuring the Economic Costs and 
Benefits
The economic costs, activities, and benefits derived from 
artificial reef programs can be measured several ways. These 
are briefly reviewed below.

Economic Impact Analysis
This method can provide insight into how market-related 
activities associated with resident and non-resident expen-
ditures change after reef deployment. An economic impact 
analysis will describe changes in economic activity within 
a given geographic region, such as expenditures, incomes, 
jobs, and business taxes.

Cost Effectiveness Analysis
This method can determine to what extent the estimated 
cost of deployment was realized in the actual reef deploy-
ment process. With limited local and state funds for reef 
development, ensuring that cost efficiency is maintained 
is vital to a sustainable county reef program. A cost ef-
fectiveness analysis will help ensure that reef programs are 
completed with a minimum of cost.

Benefit/Cost Analysis
This method takes into consideration the costs associated 
with the artificial reef site selection, permitting, deploy-
ment, monitoring, and other activities, and compares 
those costs to the suite of benefits that would be generated 
by the reef program. The benefits would include the 
total economic values associated with the overall public 
demand for the reef program. In this case, those benefit/
cost analysis estimates would include values reflected in 
the market, as well as those values associated with user and 
non-user demand for reefs over and above that reflected by 
reef-related expenditures in local markets. These benefits 
are often referred to as consumer surplus. Foregone benefits 
of utilizing reef-related funds in the next best use within the 
region may be included as an opportunity cost. A benefit-
to-cost ratio of greater than 1.0 suggests that the benefits 
associated with the program exceed the costs. This would 
be more desirable than a ratio less than 1.0, which would 
suggest that the costs derived from the reef program exceed 

the benefits. In the former case, the program would yield 
positive overall (net) economic benefits. 

The methods listed above are the primary means of deter-
mining the net economic benefits associated with artificial 
reefs. Several such studies have been completed regarding 
Florida’s artificial reefs. These studies have addressed arti-
ficial reef-related changes in boater and angler use patterns 
and expenditures. They have examined the community/
social impacts of artificial reef placement and the cost 
efficiency of reef projects, including the opportunity costs 
of utilizing scarce public funds for reef placement. Some 
studies have attempted to address the overall economic val-
ues associated with artificial reefs, such as existence values 
and consumer surplus. And some studies have attempted to 
utilize the information to determine if the costs associated 
with artificial reef programs are exceeded by the benefits. 
Not all studies address each of these issues. Some of the 
studies are dated and the results reflect the characteristics 
of the local economy and community structure at the time 
of the study. The key findings from these studies are briefly 
summarized below.

Florida Artificial Reef Study 
Summaries
Pinellas County
In one of the first such studies in Florida, Hanni and 
Mathews (1977) examined the costs associated with build-
ing an artificial reef system near Clearwater Beach. The 
intent of the study was to measure the potential economic 
benefits to anglers and divers who might utilize the reef. 
The study focused on the benefit-to-cost ratio of the reef 
program. The benefit-to-cost ratio for anglers was found to 
be greater than 1.0, while the benefit to cost ratio for divers 
was found to be less than 1.0.

In an attempt to examine the overall economic conse-
quences of the artificial reef program in Pinellas County 
(which currently has the greatest number of permitted 
artificial reefs in Florida), Schug (1978) surveyed the users 
of the Pinellas County artificial reef system. The study 
found that the artificial reefs were not being utilized at the 
maximum use capacity. In fact, only 11 to 36 percent of 
the reef capacity was being utilized. In addition, 80 percent 
of the users were local. Thus, while the majority of users 
were contributing little economic impact to the region, 
they were enhancing the total economic activity due to 
their reef-related activities. Total annual expenditures by 
reef users were estimated to be $181,000 to $253,000. The 
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benefit-to-cost ratio of the artificial reef program in Pinellas 
County was estimated to be greater than 1.0.

Miami-Dade County
Miami-Dade County currently has the third largest comple-
ment of artificial reef deployments in Florida (Table 1). 
Milon (1988) attempted to measure the economic benefits 
associated with the artificial reef program by users and 
non-users. The technique utilized was a mail-out survey to 
local boaters and divers. Respondents were asked to provide 
their willingness to pay for an artificial reef program. Of 
the respondents, 29 percent were anglers who frequented 
artificial reefs and 13 percent were divers who frequented 
artificial reefs.

Both users and non-users expressed positive benefits asso-
ciated with the artificial reefs of Miami-Dade County. The 
annual benefits associated with artificial reefs in Miami-
Dade County were estimated to be as high as $707,000. 
Interestingly, the largest component of that amount was 
associated with non-users. Thus, artificial reefs have high 
values associated with those individuals who simply value 
the existence of such reefs but may never directly utilize 
them. The present value associated with artificial reefs in 
Miami-Dade County ranged from $18 million to $128 
million, based on estimation method.

Northwest Florida
The economic benefits associated with artificial reefs in 
northwest Florida were measured by Bell, Bonn, and 
Leeworthy (1998). The purpose of the study was to assess 
the economic impact, user valuation, and benefit-to-cost 
ratio associated with artificial reefs located in the waters 
adjacent to Escambia, Santa Rosa, Okaloosa, Walton, and 
Bay Counties.

A total of $414 million in expenditures were associated 
with artificial reef use. Those expenditures supported 8,136 
jobs and $84 million in wages and salaries. Of the total 
expenditures, $359 million and $56 million were attributed 
to visitors and residents, respectively. Of the five counties 
studied, the total expenditures were distributed as follows: 
Bay (36%), Okaloosa (30%), Escambia (22%), Santa Rosa 
(7%), and Walton (5%). The willingness to pay for an 
artificial reef program was also measured for the region. 
The annual recreational use value was estimated to be $19.7 
million, with a discounted asset value of $656 million for 
the reef program. The benefit-to-cost ratio of the artificial 
reefs within the northwest Florida region was estimated to 
be 131, a value indicating an extremely high, positive return 
to the cost of developing and implementing the artificial 

reef programs within the five-county, northwest Florida 
region.

Southeast Florida
The economic impact and use values associated with 
artificial and natural reef systems in southeast Florida were 
analyzed by Johns, Leeworthy, Bell, and Bonn (2001). The 
methodology utilized was similar to that used in the study 
of the artificial reefs of northwest Florida. In addition, 
values associated with both the existing and potential new 
reef sites were assessed. The counties included in the study 
were Palm Beach, Broward, Miami-Dade, and Monroe.

The study found that non-residents and visitors annually 
spent $1.7 billion on fishing and diving activities associated 
with artificial reefs. Of the total expenditures, Broward 
County contributed 53 percent, Miami-Dade County 
contributed 25 percent, and Palm Beach and Monroe 
Counties each contributed 11 percent. These expenditures 
generated approximately 27,000 jobs in the region and 
created $782 million in wages and salaries. Interestingly, 
the expenditures associated with natural reef systems, in 
contrast to artificial reefs, generated $2.7 billion in annual 
expenditures.

The annual recreational use value associated with existing 
artificial reefs in the region was estimated to be $84.6 
million. This annual value discounted into the future 
produced a discounted value of $2.8 billion. The annual use 
value associated with any new artificial reefs was estimated 
to be $27 million, with a discounted value of $888 million. 
The annual willingness to pay for new artificial reefs was $4 
million. Interestingly, the annual recreational value associ-
ated with natural reefs was $228 million, considerably more 
than that for artificial reefs.

Martin County
A study similar in methodology to the Palm Beach–Monroe 
Counties region was conducted for Martin County, Florida. 
The study examined the values associated with artificial and 
natural reef systems. Johns (2004) examined annual expen-
ditures, jobs, and incomes, as well as annual use values. The 
annual expenditures associated with artificial reef use were 
$7.2 million. The contribution associated with resident and 
non-resident expenditures were approximately equal. The 
incomes associated with artificial reefs were estimated to 
be $3.2 million, with approximately 100 jobs created within 
Martin County. The values associated with natural reefs 
were slightly smaller in magnitude.
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4The Economic Benefits Associated with Florida’s Artificial Reefs

The annual use value associated with existing artificial reefs 
(by residents and non-residents) was estimated to be $3.6 
million. This value discounted into the future was estimated 
to be $120 million. The annual value associated with any 
new artificial reefs was estimated to be $1.1 million, which 
when discounted into the future yielded a value of $37.5 
million.

USS Spiegel Grove
The USS Spiegel Grove was a retired navy ship that was 
sunk off Key Largo, Florida in 2002. The primary purpose 
of the Spiegel Grove deployment as an artificial reef was to 
determine whether introducing an artificial reef in close 
proximity to a natural reef environment would reduce 
usage of the surrounding natural reefs. Thus, the primary 
objective was from a resource management perspective. 
However, economic implications were in question as well. A 
key question was whether the local economy would benefit 
from deploying artificial reefs whose primary purpose 
would be redirecting diver use away from natural reefs. A 
study was conducted on use patterns and local economic 
activity before and after the Spiegel Grove deployment 
(Leeworthy, Maher, and Stone 2005, 2006). The study 
provided insight into how the Spiegel Grove performed as a 
substitute by divers and snorkelers for local natural reefs, as 
well as what benefits to the local economy occurred. 

Regarding the resource management objective, the Spiegel 
Grove artificial reef was deemed a success. Following the 
deployment, the diver and snorkeler use of natural reefs 
within the study area declined by 13.7 percent. In addition, 
the number of dive charters specifically for natural reefs 
within the region declined by 16.7 percent. However, 
the total number of dive charters and other related dive/
snorkel activity increased substantially. The net change in 
expenditures on diving and snorkeling activities increased 
$2.6 million during the study period, with approximately 80 
percent of that increase being attributed to non-residents. 
Incomes within the local economy increased by $960,000, 
and an additional 68 jobs were created. Thus, the deploy-
ment of the Spiegel Grove was considered a win-win situ-
ation for both the natural reef environment and the local 
economy.

USS Oriskany
The decommissioned Essex Class attack aircraft carrier, 
the USS Oriskany, was sunk off the coast of Pensacola, 
Florida on May 17, 2006. The original 2004 deployment 
was delayed due to further PCB (polychlorinated biphenyl) 
abatement needs and hurricane events. Obtaining, 
preparing, transporting, and sinking the vessel was due to 

the combined efforts of several county, state, and federal 
agencies. At the time of the sinking, the Oriskany was the 
largest artificial reef structure ever deployed. The Oriskany 
was sunk at a depth and distance from shore that would 
preclude most novice divers, with the top of the “island” 
being at 60 feet and the flight deck at 130 feet. Diving to 
the flight deck and hangar deck (150 feet) is better suited to 
those with technical diving skills (i.e., nitrox and trimix).

The primary purpose of the deployment was to enhance the 
coastal economic activity associated with the recreational 
dive industry located in the Baldwin County (Alabama) 
and Escambia County (Florida) regions. Analyses on both 
single- and two-county scenarios indicated significant 
economic activities and impacts were realized during the 
year immediately following the deployment of the Oriskany 
(Haas Center 2007). Approximately 4,200 chartered dive 
trips were taken to the Oriskany during the first year after 
the sinking. Average expenditures for dive trips originating 
from non-local destinations were estimated to be $463, 
while an average local dive trip resulted in expenditures 
of $352. Dive activities originating from Baldwin and 
Escambia Counties combined resulted in dive-trip related 
expenditures of $2.2 million, with an economic impact of 
$3.6 million, the creation of 67 jobs, and the generation of 
$1.4 million in local incomes. Dive activities originating 
from Escambia County only resulted in dive-trip related 
expenditures of $1.2 million, with an economic impact of 
$2 million, the creation of 37 jobs, and the generation of 
$740,000 in local incomes. 

The Oriskany also provided the opportunity to examine 
the preferences of divers for existing and hypothetical dive 
opportunities. For example, the perceived value of the 
possibility of “bundling” (locating) a smaller sunken vessel 
in the proximity of the Oriskany but closer to shore, and 
thereby increasing the use opportunities of a hypothetical 
complement of artificial reefs, was examined (Morgan, 
Massey, and Huth 2009). Subsequent analyses have shown 
that the concept of bundling additional reef sites does 
increase the perceived use values associated with large ship 
artificial reef deployments.

USS Vandenberg
The 520-foot USS Vandenberg was a retired United States 
Air Force missile tracking ship that was sunk off Key West, 
Florida in May 2006. The vessel was placed within the Flori-
da Keys National Marine Sanctuary. The primary purpose 
of the deployment was to enhance local economic develop-
ment and tourism. The total cost of preparing and sinking 
the vessel amounted to $8.6 million. Subsequent studies 
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have shown that the Vandenberg has increased activities 
within the local dive charter industry, as well as the local 
economy in general (Office of National Marine Sanctuaries 
2011). Following the sinking of the Vandenberg, the local 
dive-related business increased by almost 190 percent. This 
resulted in an increase of $6.5 million in expenditures, 
while annual state and local sales and lodging tax revenues 
increased by approximately $620,000. An additional 105 
jobs, with $3.2 million in incomes, were generated by the 
deployment of the Vandenberg as an artificial reef. 

Similar to the USS Spiegel Grove project, an additional 
objective of the Vandenberg artificial reef project was to 
assess the diversion of divers and snorkelers from natural 
reefs to the nearby artificial reef—the Vandenberg. As 
hypothesized, the total use of natural reefs by divers and 
snorkelers did decline, but the overall increase in activity 
due to the presence of the Vandenberg resulted in a net 
increase in the use of nearby natural reefs.

Southwest Florida
A study by the University of Florida focused on the 
economic impact that artificial reef deployments have on 
six counties in southwest Florida: Pinellas, Hillsborough, 
Manatee, Sarasota, Charlotte, and Lee (Swett, Adams, 
Larkin, Hodges, and Stevens 2011). The study found that 
approximately 614,000 boating days and over 2 million 
person days were spent annually utilizing the artificial reefs 
within the six-county region, with 5,600 persons utilizing 
the reefs on a daily basis. The primary users of the artificial 
reefs were private boaters; however, the for-hire sector 
(guide, party, and charter clients) was also found to be 
an important user of the complement of artificial reefs in 
the region. In fact, this study was the first to provide clear 
insight into the role that the for-hire sector plays in the 
utilization of Florida’s artificial reefs.

The use of artificial reefs in the six-county region resulted 
in annual expenditures of $253 million, of which $136 mil-
lion was spent by residents in the region and $117 million 
was spent by non-residents. Of the total expenditures, $163 
million was spent by private boaters, while $90 million was 
spent by clients of the for-hire sector. The annual expen-
ditures on artificial reefs generated economic impacts of 
$227 million, along with $122 million in incomes and $17 
million in business taxes, and created approximately 2,600 
jobs. In addition, the study found strong public support for 
the use of public funds toward providing and maintaining 
artificial reefs in Florida waters.

Summary
Florida reportedly has the largest complement of permitted 
artificial reefs in the nation. These reefs have been shown to 
be beneficial to the local economies. The studies reviewed 
above show that artificial reefs do increase economic activ-
ity in surrounding communities. Because artificial reefs are 
valued by users and non-users alike and provide benefits 
that exceed costs, they may be an effective tool for redirect-
ing use away from natural reefs if such an management 
objective is required. Overall, artificial reefs are a source of 
economic value that may justify additional deployments, 
even after taking into account the opportunity costs associ-
ated with scarce public funds.
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Table 1. Number of artificial reef deployments in Florida by county 
County # of Reefs

Bay 220

Brevard 63

Broward 108

Charlotte 33

Citrus 25

Collier 80

Dade 191

Dixie 9

Duval 96

Escambia 182

Flagler 12

Franklin 47

Gulf 21

Hernando 22

Hillsborough 75

Indian River 10

Lee 116

Levy 31

Manatee 83

Martin 86

Monroe 62

Nassau 17

Okaloosa 181

Palm Beach 75

Pasco 37

Pinellas 401

Santa Rosa 15

Sarasota 156

St. Johns 40

St. Lucie 44

Taylor 17

Volusia 82

Wakulla 33

Walton 4

TOTAL 2,276

Source: Florida Fish and Wildlife Conservation Commission (2011) 
http://myfwc.com/conservation/saltwater/artificial-reefs/
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Socioeconomic Study of Reefs in 
Southeast Florida - Final Report 

Dear Ms. Fletcher:

We are pleased to submit ten bound and one unbound copies of the final report for the Socioeconomic Study 
of Reefs in Southeast Florida.  This report is the product of a significant survey research effort and analysis of 
the uses and values of the artificial and natural reefs in southeast Florida.  This project's success was directly 
attributable to the assistance and support of many individuals involved in this 20-month long effort.  

The study provides estimates of the following values that represent the time period June 2000 to May 2001:

! Total reef use of residents and visitors in each of the four counties as measured in terms of

person-days.

! Economic contribution of the natural and artificial reefs as residents and visitors spend money in 

each of the four counties to participate in reef-related recreation.

! Willingness of reef users to pay to maintain the natural and artificial reefs of southeast Florida in 

their existing conditions.

! Willingness of reef users to pay for additional artificial reefs in southeast Florida.

! Socioeconomic characteristics of reef users.

Economic contribution is measured by total sales, income, and employment generated within each county 

from residents and visitors who use the reefs.  In addition, the opinions of residents regarding the existence 

or establishment of “no-take” zones as a tool to protect existing artificial and natural reefs are presented.

We thank you, Pamela Fletcher, for your consistent support and guidance during this project.  We know you 
spent significant effort in making sure this project was a success.  We have enjoyed working with the funding 
agencies and you and your staff at Broward County.

Very truly yours,

HAZEN AND SAWYER, P.C.

Grace M. Johns, Ph.D.
Senior Associate
Economist and Project Manager
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Executive Summary 
 

Investment in and maintenance of public resources is a prime function of government.  Artificial 
and natural reefs are public resources that provide recreational benefits to reef users and income 
to local economies.  This study determined, in a comprehensive manner, the net economic value 
of southeast Florida’s natural and artificial reef resources to the local economies and the reef 
users.  Southeast Florida is defined as the counties of Palm Beach, Broward, Miami-Dade and 
Monroe.  This study area includes, from north to south, the cities of West Palm Beach, Fort 
Lauderdale, and Miami, and the Florida Keys. 

This study employed extensive survey research to measure the economic contribution and the 
use values of artificial and natural reefs over the twelve-month period of June 2000 to May 2001.  
The reef users surveyed were boaters who are recreational fishers (commercial fishers were not 
included), reef divers, reef snorkelers and/or visitors viewing the reefs on glass-bottom boats.  
This study estimated the following values: 

§ Use of artificial and natural reefs by residents and visitors in each of the four 
counties over a twelve-month period as measured in terms of person-days  

§ Economic contribution of the artificial reefs as residents and visitors spend money 
in each of the four counties to participate in reef-related recreation  

§ Economic contribution of the natural reefs as residents and visitors spend money 
in each of the four counties to participate in reef-related recreation 

§ Willingness of reef users to pay to maintain the natural reefs of southeast Florida 
in their existing conditions 

§ Willingness of reef users to pay to maintain the artificial reefs of southeast Florida 
in their existing conditions 

§ Willingness of reef users to pay for investment in and maintenance of additional 
artificial reefs in southeast Florida 

§ Socioeconomic characteristics of reef users 

Economic contribution is measured by total sales, income, employment and tax revenues 
generated within each county.  In addition, the opinions of resident reef-using boat owners 
regarding the existence or establishment of “no-take” zones as a tool to protect existing artificial 
and natural reefs are presented. 

This study was funded by each of the four counties, the Florida Fish and Wildlife Conservation 
Commission through the use of Federal Aid in Sport Fish Restoration funds, and the National 
Oceanic and Atmospheric Administration through the Socioeconomic Monitoring Program for 
the Florida Keys National Marine Sanctuary. 
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Study Methods .  This study conducted four surveys as follows: 

§ Resident boaters – mail survey conducted in the Fall of 2000 

§ General visitors – intercept survey conducted in the Summer of 2000 and 
the Winter of 2001 

§ Visitor boaters – intercept survey conducted in the Summer of 2000 and 
the Winter of 2001 

§ Charter / Party boats – mail survey conducted in the Spring of 2001 

Visitors are defined as nonresidents of the county that they are visiting.  Residents are those who 
live within the county. 

The purpose of the resident boater survey and the visitor boater survey was to collect information 
to estimate the following characteristics: 

§ Percentage of all boaters who fish, dive and / or snorkel on the reefs;  

§ Itemized expenditures in the county related to using the reefs (lodging, food, gas, 
equipment, etc.); 

§ Number of person-trips and person-days of reef use by type of reef and activity; 

§ Willingness of reef users to pay to protect southeast Florida’s natural and artificial 
reefs in their existing condition;  

§ Willingness of reef users to pay for additional artificial reefs in southeast Florida; 
and, 

§ Socioeconomic characteristics of reef users. 

In addition, at the request of the counties, the resident survey also included questions regarding 
“no-take” zones in southeast Florida and in their counties of residence.   

The purpose of the general visitor survey was to obtain estimates of the total number of visitors 
to each county and the percentage of visitors who boat.  This information was necessary to 
estimate reef use. 

The charter/party boat survey was a survey of for-hire operations that take out passengers for 
recreational fishing, snorkeling, scuba diving and glass-bottom boat rides in saltwater off the 
coasts of the four counties.  The primary purpose of this survey was to estimate the proportion of 
charter / party service activity that takes place on the artificial versus the natural reefs in each 
county.  The results of this survey were used to allocate charter/party boat fishing days between 
artificial and natural reefs. 
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The results of this study are based on the responses to these surveys.  The resident mail survey 
resulted in 2,543 completed surveys.  The general visitor intercept survey resulted in 3,855 
completed surveys.  The visitor boater intercept survey resulted in 2,473 completed surveys.  
These completed surveys provided sufficient information to estimate the economic value of the 
reefs to reef users and the economies of each of the southeast Florida counties. 

Definitions.  Certain terminology is used in this report to represent units of recreational activity.  
These terms are person-trip and person-day.  A person-trip is defined as one person making one 
trip to a county.  That trip may last one day to many days.  On any given day, the number of 
visitor person-trips and the number of visitors are the same.  For resident boaters, a person-trip is 
one day’s outing on a boat to participate in saltwater recreation activities.  A person-day is 
defined as one person participating in an activity for a portion or all of a day. 

Number of Days People Participated in Recreational Use of the Reefs.  The number of 
person-days of reef use by county and by reef type is presented in Table ES-1.  Visitors and 
residents spent 28 million person-days using artificial and natural reefs in southeast Florida 
during the 12-month period from June 2000 to May 2001.  Reef users spent 10 million person-
days using artificial reefs and 18 million person-days using natural reefs.  The breakdown of reef 
use by residents and visitors is provided in Table ES-2.  Overall, residents and visitors each spent 
about 14 million person-days using the reefs of southeast Florida but the proportions vary by 
county.   

A summary of reef use by type of activity is provided in Table ES-3. Overall, fishing activity on 
the reefs appears to dominate when snorkeling and scuba diving are compared separately.  When 
snorkeling and scuba diving are considered together as diving activities, diving and fishing 
contribute about equally to total reef use in southeast Florida.  In Palm Beach County, diving is a 
bit more prevalent than fishing while in Miami-Dade County, fishing is more prevalent than 
diving.  In Broward and Monroe counties, the levels of diving and fishing are about equal. 

Table ES-1 
Number of Person-Days Spent on Artificial and Natural Reefs in 

Southeast Florida 
Residents and Visitors by County 

June 2000 to May 2001 
Number of Person-Days (in millions) 

County Artificial Reefs Natural Reefs All Reefs 
Palm Beach 1.41 2.83 4.24 
Broward 3.98 5.46 9.44 
Miami-Dade 2.95 6.22 9.17 
Monroe 1.47 3.64 5.11 
Total 9.81 18.15 27.96 
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Table ES-2 
Number of Person-Days Spent on All Reefs  

Comparison of Visitor Versus Resident Use in Southeast Florida 
June 2000 to May 2001 

Number of Person-Days (in millions) 
County Residents Visitors All Users 
Palm Beach 2.98 1.26 4.24 
Broward 3.72 5.72 9.44 
Miami-Dade 4.51 4.66 9.17 
Monroe 3.03 2.08 5.11 
Total 14.24 13.72 27.96 

 
 

Table ES-3 
Number of Person-Days on All Reefs by Recreational Activity 
June 2000 to May 2001 – Residents and Visitors (in millions) 

Activity 
Palm Beach 

County 
Broward 
County 

Miami-Dade 
County 

Monroe 
County 

Total – 
Southeast 

Florida 
Snorkeling 0.74 1.09 2.11 1.75 5.69 
Scuba Diving 1.73 3.85 1.14 0.83 7.55 
Fishing 1.76 4.45 5.90 2.45 14.56 
Glass Bottom Boats 0 0.05 0.02 0.08 0.15 
Total 4.23 9.44 9.17 5.11 27.95 
a Residents were not asked about their participation in glass bottom boat sightseeing.  Therefore, glass bottom boats 

include only visitors. 
Note: Difference in Total – Southeast Florida between Tables ES-2 and ES-3 is due to rounding (27.96 versus 27.95). 

 

Glass bottom boat sightseeing is available in Broward, Miami-Dade and Monroe counties.  The 
reported number of person-days associated with viewing the reefs using glass bottom boats 
applies to visitors, not residents.  Resident boaters were not asked for their level of activity on 
glass bottom boats.  Visitors spent about 150,000 person days on glass bottom boats in southeast 
Florida. 

Contribution of Reef-Related Spending to the County Economies.  The total economic 
contribution of the reefs to each county is the contribution of reef-related expenditures to county 
sales, income and employment.  As residents and visitors spend money in the county to 
participate in reef-related recreation, income and jobs are created within the county as a result.  
Economic contribution includes the direct, indirect and induced effects of visitor spending and 
the direct effects of resident spending.   
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The economic contributions of the reefs to each of the counties are provided in Table ES-4.  The 
sales contribution is defined as the value of the additional output produced in the county due to 
the reef-related expenditures.  The total income contribution is defined as the sum of employee 
compensation, proprietor’s income, interest, rents, and profits generated as a result of the reef-
related expenditures.  Income is the amount of money that remains in the economy.  The 
employment contribution is the number of full-time and part-time jobs created due to the reef-
related expenditures. 

Table ES-4 
Economic Contribution of Reef-Related Expenditures to Each County1 

June 2000 to May 2001 – Residents and Visitors 

Type of Economic Contribution 
Palm Beach 

County 
Broward 
County 

Miami-Dade 
County 

Monroe 
County 

Sales – All Reefs 
(in millions of 2000 dollars) 

$505 $2,069 $1,297 $490 

  Artificial Reefs $148 $961 $419 $127 
  Natural Reefs $357 $1,108 $878 $363 
     

Income – All Reefs 
(in millions of 2000 dollars) 

$194 $1,049 $614 $139 

  Artificial Reefs $52 $502 $195 $33 
  Natural Reefs $142 $547 $419 $106 
     

Employment – All Reefs 
(number of full- and part-time jobs) 

6,300 36,000 19,000 10,000 

  Artificial Reefs 1,800 17,000 6,000 2,000 
  Natural Reefs 4,500 19,000 13,000 8,000 
 
Reef-related expenditures generated $505 million in sales in Palm Beach County, $2.1 billion in 
sales in Broward County, $1.3 billion in sales in Miami-Dade County and $490 million in sales 
in Monroe County during the 12-month period from June 2000 to May 2001.  These sales 
resulted in $194 million in income to Palm Beach County residents, $1.1 billion in income to 
Broward County residents, $614 million in income to Miami-Dade County residents and $139 
million in income to Monroe County residents during the same time period.  Reef-related 

                                                 
1  The economic contributions cannot be summed over the four counties to get the total economic contribution 

of the reefs to southeast Florida.  This is because the concept of economic contribution looks at the economy 
of the individual geographic area as a separate entity from its neighbors.  In this study, visitors were asked 
how much they spent in the county they were visiting.  They were not asked how much they spent in the other 
three counties.  Also, visitors to a county can come from one of the other three southeast Florida counties.  
When looking at southeast Florida as a whole, only the indirect and induced contribution of visitors from 
outside the four counties can be considered as 100 percent reef-related.  To get the economic contribution of 
the reefs to all of southeast Florida, the southeast Florida expenditures of visitor reef users to southeast 
Florida would have to be estimated wherein a visitor lives outside the four county area. 

523



Executive Summary 

 
 

 
Hwd:40289R028.doc ES-6 Socioeconomic Study of Reefs in Southeast Florida 
  Final Report 

expenditures provided 6,300 jobs in Palm Beach County, 36,000 jobs in Broward County, 19,000 
jobs in Miami-Dade County and 10,000 jobs in Monroe County.   

In Palm Beach and Miami-Dade counties, artificial reef-related expenditures comprised about a 
third and natural reef-related expenditures comprised about two-thirds of the economic 
contribution associated with the reef system.  In Broward County, artificial and natural reef-
related expenditures contributed equally to the economic contribution of the reef system.  In 
Monroe County, artificial reef-related expenditures comprised about 25 percent of the economic 
contribution associated with the reef system. 

Value that Reef Users Place on the Reefs.  In this study, four types of use values were 
estimated:  (1) the value to natural reef users of maintaining the natural reefs in their existing 
condition; (2) the value to artificial reef users of maintaining the artificial reefs in their existing 
condition; (3) the value to artificial and natural reef users of maintaining both the artificial and 
natural reefs in their existing condition; and (4) the value of adding and maintaining additional 
artificial reefs.  In general, use value is the maximum amount of money that reef users are 
willing to pay to maintain the reefs in their existing condition and to add more artificial reefs to 
the system.  Use value was measured in terms of per party per trip for existing natural and 
artificial reefs and per party per year for new artificial reefs.  For presentation, values were 
normalized to values per person-day of reef-related activity so that the use values can be 
compared to use values estimated in other studies.  Use value is also presented in aggregate for 
all users of the reef system. 

The reef user values associated with maintaining the reefs in their existing conditions for each 
county are provided in Table ES-5.  Use value per person-day means the value per person-day of 
artificial, natural or all reef use, as specified in the table.  Values for all reefs were taken from 
statistical analysis of responses to Question 38 of the Visitor Boater Survey:  “Suppose that both 
of the above plans to maintain the natural and artificial reefs in southeast Florida were put 
together into a combined program...If your total costs for this trip would have been $___ higher, 
would you have been willing to pay this amount to maintain the artificial and natural reefs?”  
The dollar values provided to the respondents were rotated from respondent to respondent and 
were $20, $100, $200, $400, $1,000 and $2,000.  The responses were then statistically analyzed 
to calculate average values.  Values for artificial reefs were taken from statistical analysis of 
responses to Question 36 pertaining only to a program to maintain the existing artificial reefs in 
their current condition.  Values for natural reefs were taken from statistical analysis of responses 
to Question 34 pertaining only to a program to maintain the natural reefs in their current 
condition.  For the individual reef types (artificial or natural), the dollar values provided to the 
respondents were rotated and were $10, $50, $100, $200, $500, and $1,000. 
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Table ES-5 
Annual Use Value From June 2000 to May 2001 and Capitalized Value associated With Reef Use 

Southeast Florida – Residents and Visitors 

Item 
Palm Beach 

County 
Broward 
County 

Miami-Dade 
County 

Monroe 
County Totala 

All Reefs - Artificial and Natural     
Person-Days of Reef Use (in millions) 4.24 9.44 9.17 5.11 27.96 
Use Value Per Person-Day $7.34 $13.35 $5.12 $9.87 $9.10 
Annual Use Value in million dollars $31.30 $126.02 $46.95 $50.44 $254.51 
Capitalized Value @ 3 percent 
Discount Rate in billion dollars 

$1.0 $4.2 $1.6 $1.7 $8.5 

Artificial Reefs     
Person-Days of Reef Use (in millions) 1.41 3.97 2.95 1.47 9.80 
Use Value Per Person-Day $6.47 $14.07 $3.50 $6.36 $8.63 
Annual Use Value in million dollars $9.09 $55.86 $10.33 $9.35 $84.63 
Capitalized Value @ 3 percent 
Discount Rate in billion dollars 

$0.3 $1.9 $0.3 $0.3 $2.8 

Natural Reefs     
Person-Days of Reef Use (in millions) 2.83 5.47 6.22 3.64 18.15 
Use Value Per Person-Day $14.86 $15.16 $7.54 $16.34 $12.74 
Annual Use Value in million dollars $42.12 $83.60 $46.71 $55.22 $227.65 
Capitalized Value @ 3 percent 
Discount Rate in billion dollars 

$1.4 $2.8 $1.6 $1.8 $7.6 
a Use Value per Person per Day is the average among the counties. 
Note: Use value per person day means per person day of artificial, natural or all reef use.  Values for all reefs taken from statistical analysis of responses to Question 38 of 

Visitor Boater Survey:  Suppose that both of the above plans to maintain the natural and artificial reefs in southeast Florida were put together into a combined 
program...If you total costs for this trip would have been $___ higher, would you have been willing to pay this amount to maintain the artificial and natural reefs.  Values 
for artificial reefs taken from statistical analysis of responses to Question 36 pertaining only to a program to maintain the existing artificial reefs in their current 
condition.  Values for natural reefs taken from statistical analysis of responses to Question 34 pertaining only to a program to maintain the natural reefs in their current 
condition.  Therefore, the sum of the values for the individual reef programs may be different from  the value for both programs.  These results were estimated using the 
logit model.  Alternate methods of estimation are provided in the Technical Appendix to this report. 
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Visitor and resident reef users in Palm Beach County are willing to pay $31 million per year to 
maintain both the artificial reefs and the natural reefs in their current condition by maintaining 
water quality, limiting damage to reefs from anchoring, and preventing overuse of the reefs.  
When the projects to protect the artificial and natural reefs are considered separately, visitor and 
resident reef users are willing to pay $9 million to protect the artificial reefs and $42 million to 
protect the natural reefs. 

Visitor and resident reef users in Broward County are willing to pay $126 million per year to 
maintain both the artificial reefs and the natural reefs in their current condition by maintaining 
water quality, limiting damage to reefs from anchoring, and preventing overuse of the reefs.  
When the projects to protect the artificial and natural reefs are considered separately, visitor and 
resident reef users are willing to pay $56 million to protect the artificial reefs and $84 million to 
protect the natural reefs. 

Visitor and resident reef users in Miami-Dade County are willing to pay $47 million per year to 
maintain both the artificial reefs and the natural reefs in their current condition by maintaining 
water quality, limiting damage to reefs from anchoring, and preventing overuse of the reefs.  
When the projects to protect the artificial and natural reefs are considered separately, visitor and 
resident reef users are willing to pay $10 million to protect the artificial reefs and $47 million to 
protect the natural reefs. 

Visitor and resident reef users in Monroe County are willing to pay $50 million per year to 
maintain both the artificial reefs and the natural reefs in their current condition by maintaining 
water quality, limiting damage to reefs from anchoring, and preventing overuse of the reefs.  
When the projects to protect the artificial and natural reefs are considered separately, visitor and 
resident reef users are willing to pay $9 million to protect the artificial reefs and $55 million to 
protect the natural reefs. 

Visitor and resident reef users in all four counties are willing to pay $255 million per year to 
maintain both the artificial reefs and the natural reefs in southeast Florida in their current 
condition by maintaining water quality, limiting damage to reefs from anchoring, and preventing 
overuse of the reefs.  When the projects to protect the artificial and natural reefs are considered 
separately, visitor and resident reef users in all four counties are willing to pay $85 million per 
year to protect the artificial reefs and $228 million per year to protect the natural reefs in 
southeast Florida. 

The sum of the values for the individual reef programs can be different from the value for the 
combined programs.  This result is not inconsistent with the literature on embedded values.  
Randall and Hoehn (1992) have shown that this type of result is consistent with economic theory.  
The combined programs have exceeded the income constraints of many respondents and/or many 
respondents had value for only one of the programs.  So we conclude that our estimated values 
for the natural and artificial reefs valued separately and together are valid estimates.  Bear in 
mind that willingness to pay for the combined programs is a different scenario from willingness 
to pay for the individual programs. 
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The capitalized value of the reef user values is equal to the present value of the annual values 
calculated at three percent discount rate.  It represents the “stock” value analogous to land market 
values.  The capitalized reef user value for all southeast Florida reefs is $8.5 billion.  Bear in 
mind that this value only includes the value that reef users place on the reefs and does not 
include the values that non-reef-users place on the reefs or the economic contribution of the 
reefs.  The estimation of the value of the reefs to non-reef users was not part of this study. 

Visitor and resident reef users’ willingness to pay to invest in and maintain “new” artificial reefs 
is provided in Table ES-6.  The use value per person-day is the value per day or a portion of a 
day of artificial reef use.  In Palm Beach County, reef users are willing to pay $4.8 million 
annually for this program in Palm Beach County.  Broward County reef users are willing to pay 
$16 million per year while Miami-Dade County reef users are willing to pay $4.1 million per 
year.  Monroe County reef users are willing to pay $2.1 million annually per year to fund this 
program in Monroe County.  These values are those that are appropriate to use in a benefit-cost 
analysis of providing new artificial reefs. 

Table ES-6 
Estimated Use Value of Investing in and Maintaining "New" Artificial Reefs 

Southeast Florida – Residents and Visitors 

Item 
Palm Beach 

County 
Broward 
County 

Miami-Dade 
County 

Monroe 
County 

Totala 

Person-Days of Artificial Reef 
Use (in millions) 

1.40 3.97 2.95 1.47 9.80 

Use Value Per Person-Day for 
"New" Artificial Reefs  $3.37 $3.95 $1.38 $1.46 $2.72 

Annual Use Values for "New" 
Artificial Reefs in million dollars $4.78 $15.70 $4.07 $2.14 $26.69 

Capitalized Value @ 3 percent 
Discount Rate in million dollars 

$158.0 $523.5 $135.4 $71.5 $888.4 

a Use Value per Person per Day is the average among the counties. 
Note:  Use value per person-day is a day or portion of a day of artificial reef use. 
 

Resident Opinions of “No Take” Zones.  Both the economic contribution and the use value of 
the reef system are based upon its management or lack thereof.  In each of the four counties, 
resident reef-users were asked questions regarding “no take” zones.  A “no take” zone is a 
designated area of the reef system in which nothing is to be taken from this area including fish 
and shellfish.   
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Because the reefs play a vital role in the entire oceanic ecosystem by providing habitat and 
protection for young fish and other creatures, it is argued that “no-take” zones would actually 
increase recreational, commercial, and na tural resource benefits even though takings would be 
banned in certain areas.  No one knows exactly where and to what degree “no-take” zones must 
be employed to increase net benefits.  As a result, “no-take” zones have become a controversial 
issue.  Therefore, as part of this study, resident respondents were asked their opinions regarding 
the establishment of “no-take” zones as a management tool for artificial and natural reefs in 
southeast Florida.   

These opinions are summarized in Table ES-7.  It is apparent from this table that a majority of 
resident reef-users endorse the idea of “no-take” zones in their county and in the other southeast 
Florida counties.  A majority of residents would support “no take” zones on 20 to 25 percent of 
the existing natural reefs.  About 75 percent of respondents in all counties supported the existing 
“no take” zones in the Florida Keys.  About 60 percent of respondents supported “no take” zones 
in their own counties and about the same percentage supported “no take” zones on some of the 
reefs in Palm Beach, Broward and Miami-Dade counties.  Such a result provides public officials 
with information important to the management of the reef system from Palm Beach County to 
Monroe County. 
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Table ES-7 
A Summary of the Opinion of Resident Reef-Users on 

"No Take" Zones in Southeast Florida, 2000 
Question: "Support Existing "No Take" Zones in the Florida Keys" 

County 

Percentage of 
Respondents 

Answering "Yes" 

Percentage of 
Respondents 

Answering "No" 

Percentage of 
Respondents 

Answering "Don't Know" 
Palm Beach 76% 15% 9% 
Broward 75% 18% 7% 
Miami-Dade 74% 19% 7% 
Monroe 78% 18% 4% 
Question: "Support "No Take" Zones on Some Reefs in Your County" 

County 

Percentage of 
Respondents 

Answering "Yes" 

Percentage of 
Respondents 

Answering "No" 

Percentage of 
Respondents 

Answering "Don't Know" 
Palm Beach 65% 23% 12% 
Broward 63% 27% 10% 
Miami-Dade 61% 28% 11% 
Monroe1 57% 21% 22% 
Question: "Support "No Take" Zones on Some Reefs off Palm Beach, Miami-Dade and 

Broward Counties" 

County 

Percentage of 
Respondents 

Answering "Yes" 

Percentage of 
Respondents 

Answering "No" 

Percentage of 
Respondents 

Answering "Don't Know" 
Palm Beach 65% 21% 14% 
Broward 64% 24% 12% 
Miami-Dade 61% 28% 11% 
Monroe 44% 39% 17% 
Question: "What Percentage of Coral or Natural Reefs in Your County Would Be 

Reasonable to Protect Using "No Take" Zones?" 
County Average Percentage Median Percentage 
Palm Beach 30% 20% 
Broward 35% 25% 
Miami-Dade 30% 20% 
Monroe 32% 20% 
1  Since Monroe County already has "no take" zones, the word "additional" was inserted into this question for Monroe County 

surveys.   
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Demographic Characteristics of Reef Users.  Demographic characteristics were obtained from 
the resident boater survey and the visitor boater survey.  They are summarized in Tables ES-8 
and ES-9.  The typical reef user is a non-Hispanic white male, in his forties, with an annual 
household income from $55,000 to $90,000.  However, the demographic picture provided in 
Table ES-8 also shows that females, non-whites and Hispanic persons also use the reefs.  Visitor 
reef-users tend to be younger than resident reef users.  Also, larger proportions of visitors than 
residents are women and/or non-white. 

Table ES-8 
Demographic Characteristics of Resident and Visitor Reef-Users in Southeast Florida, 

2000 
Median Age of 
Respondent Resident Reef-Users Visitor Reef-Users 
 Palm Beach  48   41  
 Broward  48   39  
 Miami-Dade  46   41  
 Monroe  54   44  

Resident Reef-Users Visitor Reef-Users 
Sex Of Respondent Male Female Male Female 
 Palm Beach 91% 9% 79% 21% 
 Broward 92% 8% 77% 23% 
 Miami-Dade 93% 7% 75% 25% 
 Monroe 86% 14% 70% 30% 

Resident Reef-Users Visitor Reef-Users 
Race Of Respondent White Black Other White Black Other 
Palm Beach 97% 0% 3% 94% 2% 4% 
Broward 93% 2% 5% 89% 7% 4% 
Miami-Dade 88% 1% 11% 83% 7% 10% 
Monroe 94% 0.2% 5.8% 95% 2% 3% 

Percent 
Hispanic/Latino Resident Reef-Users Visitor Reef-Users 
Palm Beach  4%   5%  
Broward  5%   13%  
Miami-Dade  33%   29%  
Monroe  7%   8%  

Median Household 
Income Resident Reef-Users Visitor Reef-Users 
Palm Beach  $71,695   $87,500  
Broward  $72,310   $87,500  
Miami-Dade  $69,722   $55,000  
Monroe  $56,393   $87,500  
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From Table ES-9, it is clear that residents have been boating in southeast Florida for a 
significantly longer period of time than visitors – about 22 years versus 7 years.  Overall, visitor 
and resident boat owners have similar sized boats and both resident and visitor reef users have 
about the same probability of belonging to a fishing or diving club. 

Table ES-9 
Boater Profile of Resident and Visitor Reef-Users in Southeast Florida, 2000 

Average Years Boating in South Florida 
County Residents Visitors 

Palm Beach 21 9 
Broward 22 7 
Miami-Dade 25 7 
Monroe 22 7 

Average Length of Boat Used for Salt Water Activities in Feet 

County Residents Visitors 

Palm Beach 25 25 
Broward 25 27 
Miami-Dade 23 26 
Monroe 24 22 

Percentage of Respondents Who Belong to Fishing and/or Diving Clubs 

County Residents Visitors 

Palm Beach 20% 24% 
Broward 19% 12% 
Miami-Dade 18% 6% 
Monroe 15% 11% 
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Chapter 1: Introduction 
 

This study estimated the net economic value of the natural and artificial reef resources of 
southeast Florida to the local economies and the reef users.  Southeast Florida is defined as the 
counties of Palm Beach, Broward, Miami-Dade and Monroe.  Monroe County includes the 
Florida Keys.  This study employed extensive survey research to measure the economic 
contribution and the use values of artificial and natural reefs over the twelve-month period of 
June 2000 to May 2001.  The reef users surveyed were boaters who are recreational fishers 
(commercial fishers were not included), reef divers, reef snorkelers, and/or visitors viewing the 
reefs on glass-bottom boats. 
 
The primary goals of this study are to estimate the following values: 

§ Total reef use of residents and visitors in each of the four counties over a twelve-
month period as measured in terms of person-days  

§ Economic contribution of the artificial reefs as residents and visitors spend money 
in each of the four counties to participate in reef-related recreation  

§ Economic contribution of the natural reefs as residents and visitors spend money 
in each of the four counties to participate in reef-related recreation 

§ Willingness of reef users to pay to maintain the natural reefs of southeast Florida 
in their existing conditions 

§ Willingness of reef users to pay to maintain the artificial reefs of southeast Florida 
in their existing conditions 

§ Willingness of reef users to pay for additional artificial reefs in southeast Florida 

§ Socioeconomic characteristics of reef users 

Economic contribution is measured by total sales, income, employment and tax revenues 
generated within each county.  In addition, the opinions of residents regarding the existence or 
establishment of “no-take” zones as a tool to protect existing artificial and natural reefs are 
presented. 

This study was funded by each of the four counties, the Florida Fish and Wildlife Conservation 
Commission through the use of Federal Aid in Sport Fish Restoration funds, and the National 
Oceanic and Atmospheric Administration (NOAA) through the Socioeconomic Monitoring 
Program for the Florida Keys National Marine Sanctuary. 

1.1 Project Objectives 
For each of the four counties, the population of reef users was divided into two groups – (1) 
visitors to the county and  (2) residents of the county.  Visitors are defined as nonresidents of the 
county that they are visiting.  For example, a person from Broward County visiting the Florida 
Keys in Monroe County is considered a visitor to Monroe County.  Likewise, a person from New 
York visiting the Florida Keys is considered a visitor.  For each county, residents are defined as 
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persons living in the county who used the reefs on a private boat registered in that county.  For 
example, a person who lives in Broward County and fishes for recreation on the reefs off the 
shores of Broward County using a private boat registered in Broward County is a resident of 
Broward County. 
 
This study conducted four surveys as follows: 

§ Resident boater survey – conducted in the Fall of 2000 

§ General visitor survey – conducted in the Summer of 2000 and the Winter of 2001 

§ Visitor boater survey – conducted in the Summer of 2000 and the Winter of 2001 

§ Charter / Party boat survey – conducted in the Spring of 2001 

The purpose of the resident boater survey and the visitor boater survey was to collect information 
to estimate the following characteristics: 

§ Percentage of boaters who fish, dive and / or snorkel on the reefs;  

§ Total of itemized expenditures related to using the reefs (lodging, food, gas, 
equipment, etc.); 

§ Number of person-visits and person-days of reef use by type of reef and activity; 

§ Willingness-to-pay to protect southeast Florida reefs in their existing condition; 
and, 

§ Willingness-to-pay for additional reefs in southeast Florida. 

In addition, at the request of the counties, the resident survey also includes questions regarding 
“no-take” zones in their counties of residence.   

The purpose of the general visitor survey was to obtain estimates of the total number of visitors 
to each county and the percentage of visitors who boat.  

The charter/party boat survey was a survey of for-hire operations that take out passengers for 
recreational fishing, snorkeling, scuba diving and glass-bottom boat rides in saltwater off the 
coasts of the four counties.  The primary purpose of this survey was to estimate the proportion of 
charter / party service activity that takes place on the artificial versus the natural reefs in each 
county.  

Resident Boater Survey.  The resident boater survey was a mail survey of boaters who own a 
boat 16 feet or greater and whose boats are registered in the counties of Palm Beach, Broward, 
Miami-Dade, or Monroe.  The minimum boat size of 16 feet was selected because this is the 
minimum size that can safely navigate the harbor entrances of Palm Beach, Port Everglades and 
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Miami.  In order to reach the Atlantic Ocean, a boat must use one of these entrances to navigate 
from the Intracoastal Waterway to the Atlantic Ocean and back.1 

The survey research effort was comprised of two versions of the survey:  Version 1 and Version 
2.  The two versions are identical except for the contingent valuation (CV) questions.  In Version 
1, the CV questions address willingness-to-pay to maintain the natural and artificial reefs in their 
current condition.  In Version 2, the CV questions address willingness-to-pay for additional 
artificial reefs in southeast Florida. 

The survey instruments for each county were identical except that, in Monroe county, additional 
questions addressed the importance of certain Florida Keys attributes to the respondent and the 
respondent’s satisfaction with those attributes (Importance / Satisfaction Survey funded by 
NOAA).  The results of the Importance / Satisfaction Survey are not included in this document, 
but will be provided in a future NOAA report. 

The resident surveys and the cover letter are provided in Appendix A. 

The resident survey began as a telephone survey.  Boat owner information from Florida’s boater 
registration files was used to identify boat owners in southeast Florida.  Boater registration 
information includes owner’s name and address, but not telephone number.  The computerized 
boater registrations of boats 16 feet or greater were merged with the computerized White Pages 
directory to identify the telephone numbers of the registered boat owners.  Boaters were 
randomly sampled from the merged file.  The six-week telephone survey effort generated 72 
completed surveys from 8,500 attempted telephone calls to boat owners.  The reasons for such a 
low response rate included, in order of frequency, no answer; wrong telephone number; and 
refusal to complete the survey over the telephone.  This low response rate for telephone 
interviews is a new phenomenon that has been noted in many other recent telephone surveys 
throughout the United States.  Also, the resident boater survey is relatively long and appears to 
be too long to successfully complete over the telephone. 

Because the response rate was so low, the telephone survey was converted to a mail survey.  This 
approach was successful in meeting the survey goals.  The resident boater addresses were 
obtained from the boater registration records.  Based on recent survey experience, people appear 
to be more patient in completing a long mail survey than a long telephone survey. 

The mailing list for each county was created by selecting a random sample of boat owners with 
boats 16 feet or greater from each county’s boater registration file.  The number of surveys that 
were mailed out by county is presented in Table 1.2-1. 

                                                 
1  Smaller boats have been sighted trying to navigate the cuts in the Intracoastal Waterway to reach the 

ocean but this is not common and is considered to be dangerous.  Residents and visitors can also reach the 
reefs via a small boat from the shore or by swimming to the reef.  These residents are a small subset of total 
reef users and were not surveyed due to time and budget constraints.  The study results represent most of 
the reef user-days in southeast Florida. 
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Table 1.2-1 
Number of Surveys Mailed to 
Resident Boaters by County 

Survey Version 
Number 

Palm 
Beach Broward 

Miami-
Dade Monroe 

1 1,500 1,500 1,500 1,750 
2 1,500 1,500 1,500 1,750 

Total 3,000 3,000 3,000 3,500 
 
Surveys were mailed to 3,000 resident boaters in each of Palm Beach, Broward, Miami-Dade, 
and Monroe counties in order to meet the survey goals of 500 completed surveys per county for 
the Socioeconomic Study of Reefs in Southeast Florida.  An additional 500 surveys were mailed 
to resident boaters in Monroe County to increase the number of completed Importance / 
Satisfaction surveys.  The number of surveys mailed out presumed a response rate of about 17 
percent.  The actual response rate was 22 percent. 

Florida State University mailed out the surveys.  All surveys were mailed out by November 15, 
2000.  The response rates to the mail survey are provided in Table 1.2-2.  The survey goals were 
met for each county. 

Table 1.2-2 
Summary of Resident Boater Survey Success 

Item Total Monroe 
Miami- 
Dade 

Palm 
Beach Broward 

Number Mailed to Residents 12,500 3,500 3,000 3,000 3,000 
Number Returned Undeliverable 813 263 162 199 189 
Number of Completed Surveys Received:      

Residents who used reefs in their county of 
residence in the past year 

1,658 596 378 330 354 

Residents who did not use reefs in their 
county of residence in the past year 

885 194 174 286 231 

Total Completed Surveys Received 2,543 790 552 616 585 
Survey Goal -  Number of Completed Surveys 2,300 800 500 500 500 
Percent of Survey Goal Met 111% 99% 110% 123% 117% 
      
Percent of Completed Surveys Received:      

Residents who used reefs in their county of 
residence in the past year 

65.2% 75.4% 68.5% 53.6% 60.5% 

Residents who did not use reefs in their 
county of residence in the past year 

34.8% 24.6% 31.5% 46.4% 39.5% 

Total 100% 100% 100% 100% 100% 
      
Percent of Completed Surveys Received of All 
Mailed   

20.3% 22.6% 18.4% 20.5% 19.5% 

Percent of Completed Surveys Received of All 
Surveys not Returned Undeliverable  21.8% 24.4% 19.5% 22.0% 20.8% 
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Visitor Boater Survey and General Visitor Survey.  The visitor boater survey and the general 
visitor survey were intercept surveys where survey researchers canvassed locations where 
visitors were likely to be.  The researchers conducted voluntary in-person surveys at these 
locations.  The general visitor survey targeted all visitors to the county.  The visitor boater survey 
targeted visitors who participated in reef-related recreation using a boat in that county in the past 
twelve months.  For visitor boaters, the intercept locations included marinas, charter/party boat 
operations, hotels, and campgrounds.  For general visitors, the intercept locations were airports, 
attractions and hotels.  The surveys were conducted in the summer of 2000 and the winter of 
2001 to adequately model the seasonality of visitation. 

The surveys are presented in Appendix B.  The list of interview site locations is provided in 
Appendix C.  

The summer survey was conducted from June 21, 2000 through September 5, 2000.  The winter 
survey was conducted from February 22, 2001 to April 12, 2001.  Volunteers provided by 
Bicentennial Volunteers, Inc. conducted the intercept surveys at selected sites within each 
county.  In the summer, Rife Market Research, Inc. also provided survey researchers to assist the 
Bicentennial Volunteers.  The levels of survey research effort for each county during the summer 
and winter surveys are presented in Table 1.2-3 and Table 1.2-4. 

Table 1.2-3 
Survey Research Level of Effort 

Summer Survey Period 

County Survey Research Team 
Survey Effort in 

Person-Days Dates Surveyed 
Palm Beach Bicentennial Volunteers  - 1 couple 44  June 21 through July 19 
 Rife Market Research  96 August 10 through September 5 
    
Broward Bicentennial Volunteers – 1 couple 84 June 21 through August 18 
 Bicentennial Volunteers – 1 couple 36 July 7 through August 4 
 Rife Market Research 20 August 20 through September 5 
    
Miami-Dade Bicentennial Volunteers – 1 couple 2 June 21a 
 Rife Market Research 140 July 17 through August 27 
    
Monroe – Middle and 
Lower Keys 

Bicentennial Volunteers – 3 couples 210 June 21 through August 8 

Monroe – Key Largo Rife Market Research 70 July 17 through August 27 
Total  702 June 21 through September 5 
a All surveys in Miami-Dade County were stopped on June 22 due to the coastal sewage spill in North Miami.  Surveys 

resumed on July 17. 
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Table 1.2-4 
Survey Research Level of Effort 

Winter Survey Period 
February 22 to April 12, 2001 

County Person-Days 
Palm Beach 130 
Broward 150 
Miami-Dade 140 
Monroe 280 
Total 700 

 

The numbers of completed surveys of the general visitor survey and the visitor boater survey are 
provided in Table 1.2-5 and Table 1.2-6, respectively.  The number of completed surveys was 
sufficient to adequately estimate the economic and use values of the reefs.  The survey 
instrument is provided in Appendix D. 

Table 1.2-5 
General Visitor Survey Tally 

Number of Completed Surveys 
County Summer Winter Total 
Palm Beach 405 396 801 
Broward 659 282 941 
Miami-Dade 526 353 879 
Monroe 648 586 1,234 
Total 2,238 1,617 3,855 

 

Table 1.2-6 
Visitor Boater Survey Tally 

Number of Completed Surveys 
County Summer Winter Total 
Palm Beach 198 292 490 
Broward 143 109 252 
Miami-Dade 240 99 339 
Monroe 504 888 1,392 
Total 1,085 1,388 2,473 

 

Charter / Party Boat Survey.  A mail-back questionnaire was mailed to 500 charter / party boat 
operators who were believed to be operating in southeast Florida.   Under a charter service, the 
boat owner / guide takes a group of six or fewer fishers (or divers / snorkelers) for a full-  or half-
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day of fishing (or diving / snorkeling) trip for a fee.  Under a party service, the boat owner / 
guide takes from seven to several dozen (or more) fishers (or divers / snorkelers) on a trip for a 
fee per person.  Experience in the Northwest Florida Artificial Reef Study (Bell, Bonn and 
Leeworthy, 1998) found that recreational fishermen who used charter and party boats did not 
know whether they were fishing on artificial or natural reefs.  The captains and mates rarely, if 
ever, inform their passengers whether they are fishing on an artificial or a natural reef.  The 
response rate for this survey was very low for two key reasons:  (1) some owners did not operate 
in southeast Florida during year 2000-2001; (2) boat owners are reluctant to provide business 
information.  The 70 responses to this survey were used to apportion the number of charter and 
party fishing days between artificial reefs, natural reefs and no reefs.  The results of this survey 
are provided in Table 1.2-7. 

Table 1.2-7 
Percent of Recreational Fishing Passenger Days Spent on Artificial and Natural Reefs 

From Charter/Party Boat Survey 
Percent Days Fished On: 

County 
Sample 

Size 

Total Passenger 
Days in Past 12 

Months – Survey 
Respondents 

Artificial 
Reefs 

Natural 
Reefs No Reefs 

Sum of 
Percentages 

Palm Beach 11 1,695 14% 46% 40% 100% 
Broward 11 1,271 14% 16% 70% 100% 
Miami-Dade 14 37,585 32% 40% 28% 100% 
Monroe 34 16,340 5% 44% 51% 100% 
All Counties 70 56,891 24% 41% 36% 100% 
Source:  Charter / Party Boat Mail Survey conducted from March to May 2001 

 

1.2 Summaries, Modeling, and Statistical Evaluation 
The survey responses were used to estimate the economic and use values of the reefs.   The types 
of reef-related recreation that were considered in the survey included the following saltwater 
recreational boating activities: 

§ fishing 

§ diving 

§ snorkeling 

For visitors, glass bottom boat tours were also considered.  Also, for visitors, each activity was 
tied to a boating mode.  These boating modes were charter boats; party boats; rental boats; and 
own or private boat. 

Three types of evaluations were conducted as follows. 
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Data Summaries.  Summaries of the survey responses were used to describe the characteristics 
of reef users.  These characteristics include median age, household income, length of boat and 
years boating; and respondent distribution of sex, race, education and member of fishing or 
diving club. 

Modeling.  The survey responses and the Capacity Utilization Model (CAP) were used to 
calculate person-trips, person-days, and expenditures on reef-related activities for each county.  
The CAP is explained in more detail in Chapter 2.2. 

For visitors, the number of person-trips to a county where the person participated in reef-related 
recreation was calculated.  A person-trip is defined as one person making one trip to a county.  
That trip may last one day to many days.  On any given day, the number of visitor person-trips 
and the number of visitors are the same.  For resident boaters, a person-trip is one day’s outing 
on a boat. 

For both visitors and residents, the number of person-days was calculated by boating activity and 
boating mode (private boat, rental boat, charter boat, party boat).  A person-day is defined as one 
person participating in an activity for a portion or all of a day. 

For residents, the term “party-day” is used to convert the resident survey responses to person-
days.  A party-day is defined as one boat carrying one or more passengers for a day or partial day 
of recreation. 

The average itemized expenditures per day while participating in each type of reef-related 
recreation activity were calculated from the resident boater and visitor boater survey responses. 
The type of expenditures included charter / party boat fees, lodging, food, gasoline, car rental, 
ramp and marina fees, bait, tackle, ice, equipment rental, and air refills.  Only those expenditures 
that were made in the county were included.  If the survey respondent participated in two reef-
related boating recreation activities in one day, which only happened when a private boat was 
used, then the reported day’s expenditures were halved for each activity. Total expenditure on 
reef-related recreation within the county was obtained by multiplying the average itemized 
expenditures per person-day for each activity and boat mode by the number of person-days 
associated with each activity and boat mode and summing over all the activities and boating 
modes.   

The reef-related expenditures were always itemized in order to calculate the economic 
contribution of these expenditures.  Economic contribution is the increase in sales, income, 
employment and tax revenues generated within the county from reef-related expenditures.  The 
magnitude of the economic contribution depends on the types of goods and services purchased. 

Expenditures by visitors generate income and jobs within the industries that supply reef-related 
goods and services, such as charter / party boat operations, restaurants and hotels.  These 
industries are called direct industries.  In addition, these expenditures create multiplier effects 
wherein additional income and employment is created as the income earned by the reef-related 
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industries is respent within the county. These additional effects of reef-related expend itures are 
called indirect and induced.  Indirect effects are generated as the reef-related industries purchase 
goods and services from other industries in the county.  Induced effects are created when the 
employees of the direct and indirect industries spend their money in the county. 

For visitors, the direct, indirect and induced economic contribution of the reefs was estimated 
using the estimated reef-related expenditures and economic input-output models.   

For residents, the expenditures were converted to sales, income and employment generated 
within the directly affected industries.  The multiplier effect of reef-related spending by residents 
in the county was not estimated because this spending is also the result of multiplier effects from 
other economic activities within the county.  The multiplier effect of resident spending on reef-
related activities is attributed both to the reef system and to these other economic activities that 
generated the resident income used to purchase the reef-related goods and services.  Thus, the 
economic importance of the reefs would be overstated if the multiplier effects were considered.  
To provide a conservative estimate of the economic contribution of resident use of the reef 
system, the multiplier effects were not included. 

Statistical Analysis.  The user values of the natural and artificial reefs were estimated using the 
survey responses and statistical models.  Three user values were defined as follows. 

Natural Reefs - The user value of natural reefs was defined in this study as the maximum amount 
of additional money a person would be willing to give up per trip to southeast Florida to use the 
natural reefs.  This amount is over and above the respondent’s expenditures the last time he/she 
used the natural reefs in southeast Florida.  This money would be used to ensure that southeast 
Florida’s natural reef system was maintained in its existing condition.  

Existing Artificial Reefs - The user value of existing artificial reefs was defined in this study as 
the maximum amount of money a person would be willing to give up per trip to southeast 
Florida to use the artificial reefs.  This amount is over and above the respondent’s expenditures 
the last time he/she used the artificial reefs in southeast Florida.  This money would be used to 
ensure that southeast Florida’s artificial reef system was maintained in its existing condition.   

New Artificial Reefs with Maintenance - The user value of new artificial reefs was defined in this 
study as the maximum amount of additional money a person would be willing to give up per year 
to fund a construction and maintenance program for new artificial reefs.  Artificial reefs would 
be constructed and maintained using this fund. 

Separate statistical evaluations were used to estimate resident values and visitor values.  Within 
the resident or visitor category the responses to the contingent valuation questions were pooled 
over all four counties.  This is because the respondent was asked to consider all reef-related trips 
within southeast Florida over the past 12 months, not just those within the county of interview. 
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The estimated user values per trip were converted to user value per person-day and multiplied by 
the number of person-days associated with artificial and natural reefs. 

1.3 Report Organization 
This report begins with an Executive Summary and this Introduction, which is Chapter 1.  
Chapter 2 summarizes the economic contribution and use values of all four counties.  Chapters 3, 
4, 5 and 6 summarize the reef-related economic contribution and use value within Palm Beach, 
Broward, Miami-Dade and Monroe counties, respectively.  Within each of these chapters, the 
values associated with both residents and visitors are provided.  The appendices provide the 
survey instruments and the list of visitor intercept site locations.  Details regarding evaluation of 
the survey data are provided in the Technical Appendix to this report. 
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Chapter 2: Socioeconomic Values of 
Reefs in Southeast Florida 

 

The artificial and natural reefs of southeast Florida provide benefits to those who use the reefs 
and to those who depend on the local economies.  Investment in and maintenance of public 
resources, such as the reef system, is a prime function of government.  Policy makers need to 
know the extent of reef use by the public and the importance of reefs to the public in order to 
prioritize investments that protect the reefs and provide for new artificial reefs. 

The reef users evaluated in this study are the visitors and residents who fish off the reefs using a 
boat; who scuba dive and/or snorkel on the reefs using a boat; and/or who view the reefs from 
glass-bottom boats. The southeastern part of Florida is the focus of this study and includes Palm 
Beach, Broward and Miami-Dade counties which border the Atlantic Ocean and Monroe County 
which borders both the Atlantic Ocean and the Gulf of Mexico.  Monroe County includes the 
Florida Keys. 

This chapter summarizes the results of a detailed analysis of the socioeconomic value of reefs in 
southeast Florida to residents and visitors.  Chapters 3 through 6 discuss the results for each of 
the four counties mentioned above.  Each chapter includes the following information. 

1) Boater activity on the reef system by residents and visitors;  

2) Economic contribution of artificial and natural reefs to the county’s economy;  

3) Resident and visitor use value from recreating on artificial and natural reefs;  

4) Demographic and boater profile of reef users; and 

5) For residents, their opinions regarding “no-take” zones as a tool to maximize the 
public value of the reef system. 

The goal of this research is to aid public policy makers in their efforts to deploy additional 
artificial reefs, to care for the existing natural and artificial reef systems and to formulate 
management strategies which will be in the best interest of the residents and visitors to each 
county. 

Economic contribution of the reefs refers to the sales, income, and employment generated in 
each county as a result of visitors and residents spending money in the county to use the reefs.  
The income and employment represents money and employment that stays within the county as a 
result of reef use. 

Although the economic contribution of the reef system is important, it does not measure the 
recreational value derived by reef users.  The reef is called a “common property” resource 
because it is not owned by one individual, but by society in general.  There is no one selling 
tickets to admit fishers to a reef.  However, a recreational experience on a reef yields “value” 

542



2.0 Socioeconomic Value of Reefs in Southeast Florida 

 
 

 
Hwd:40289R030.doc 2-2 Socioeconomic Study of Reefs in Southeast Florida 
  Final Report 

expressed in dollar terms to fishers and divers.  This value, however, is not measured by ordinary 
market forces.  In this case, economists are able to simulate the market value of these resources 
using various methodologies.  There is a “use value” associated with reef systems that should be 
measured, if possible.  The reason for such a measurement is to provide information to the 
government on the benefits of the reefs to reef users.  This value can be compared to the 
investments that are made to create artificial reefs and/or to maintain artificial and natural reefs.  
An earlier study by Bell, et al (2000) focused on the benefits and costs of artificial reef systems 
in Northwest Florida.   

There is also a value of reefs to non-reef users that is in addition to the values enjoyed by reef 
users.  Therefore, the total value of natural reefs is the sum of the values to reef users and non-
reef users.  The estimation of the value of the reefs to non-reef users was not part of this study. 

2.1 Residents 
The focus of this section is the socioeconomic values of the reefs in Southeast Florida to resident 
boaters.  Resident boaters are those individuals who live within one of the four counties in the 
study area, who used a boat that is owned by a resident of that county, and who used the boat for 
saltwater recreational activities offshore of that county during the study period.  For this study, 
the population of resident boaters was treated separately from visitors.  For example, resident 
boaters of Palm Beach County are those individuals who used a boat owned by a resident of 
Palm Beach County to participate in saltwater recreational activities off shore of Palm Beach 
County during the study period.  A resident of Palm Beach County who uses a Palm Beach 
County registered boat to visit the reefs off Broward County is considered a visitor to Broward 
County for the purposes of this study.  Resident boats are defined as those greater than or equal 
to 16 feet in length and registered with the Florida Department of Highway Safety and Motor 
Vehicles. 

2.1.1 User Activity - Residents 
There are two fundamental measures of natural resource user activity such as scuba diving the 
reef systems off southeast Florida.  First, user activity can be measured by the number of boating 
days.  This is usually called “party-days” since each boat carries one or more individuals 
depending, for the most part, on the size of the boat.  Party-days gives us a “boating measure” of 
activity.  This measure is important for several purposes.  For instance, this measure can be used 
to estimate boat ramp use for planning purposes.  In addition, this measure can be used to 
estimate the number of boats that are expected to arrive at artificial and/or natural reefs in a 
given day. 

Finally, the term “party-days” is used in economic analysis because the party is the principal 
spending unit.  When we multiply the number of party-days by the number in the party, we 
obtain “person-days”.  This second measure of boating activity is important since it tells us how 
many people will be fishing and/or diving on a particular reef during a day.  In the case of 
fishing, a person-day is the principal measure of fishing effort or pressure on a renewable 
resource (e.g., fishery biomass). 
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Person-days is of particular significance when estimating the “user value” of recreating while 
using a reef.  The principal unit of both consumption and production of an activity involving the 
reefs is a “person-day”.  If it were determined that recreational fishers valued a day of fishing at 
a reef at $10 per person per day, then a party of four (i.e., the party-day) would receive $40 in 
“use value” (four person days multiplied by the value per person per day from recreational 
fishing).  Thus, while the party-day is boat oriented in terms of accommodating a boatload of 
fishers, a person-day measures both fishing effort on a resource and the unit of output of the 
resource available to the user.  Thus, the first order of business in this project was to estimate the 
number of party-days and person-days by residents involved in reef-related activities off the 
southeastern coast of Florida. 

Table 2.1.1-1 presents resident boater user activity on artificial and natural reefs for Palm Beach, 
Broward, Miami-Dade and Monroe counties as measured in party-days and person-days.  These 
activity measures were estimated in a two-step procedure.  First, a mail survey was sent to a 
sample of registered boat owners in the four counties in the study area during the Fall of 2000.  A 
total of 12,500 surveys were mailed out to registered boat owners in the study area who owned 
boats at least 16 feet long.  The boat size distinction was made because reef visitations are 
heavily concentrated among larger boats and we wished to target the segment of the boater 
population that are heavy reef users.  This allowed us to obtain a larger sample of our targeted 
group with greater statistical reliability.  Florida State University received 2,543 completed 
surveys from resident boaters.  Of the surveys received, 65.2 percent of respondents reported 
using artificial and/or natural reefs in the last 12 months.  Eliminating those not using reefs, we 
obtained 1,658 surveys from resident boaters who indicated they do use the reefs. 

The distribution of resident reef users who responded to the survey is provided in the table 
below. 

Boat Length Distributions of Resident Reef Users Who Responded to the 2000 Survey 
(Percent) 

Boat Length 
Category Palm Beach Broward Miami-Dade Monroe Total 

16' to 25' 11" 66 65 79 73 71 
26' to 39' 11" 29 30 18 23 25 
40' to 64' 11" 5 5 3 4 4 
65' to 109' 11" 0 0 0 0 0 
110' and Greater 0 0 0 0 0 
 100 100 100 100 100 
 

The number of registered boats in the county at least 16 feet long, that are owned by a county 
resident, and that carried parties to the reef in the last 12 months was estimated using the 
inventory of boat registrations furnished by the Florida Department of Highway Safety and 
Motor Vehicles (2000).  From this inventory, boats less than 16 feet and owners who live outside 
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of the county were excluded.  The remaining number of boats in each county was multiplied by 
the proportion of survey respondents who said they used their boats on the county’s reefs in the 
last 12 months.  The resulting target population of boats carrying parties that used the reefs at 
least once in the past 12 months is provided below. 

Target Population of Resident Boats by County in Southeast Florida 

County 
Total Registered 
Boats in County 

Target Population - Number 
of Boats Carrying Parties 

that Used the Reefs 
Palm Beach 56,924 19,465 
Broward 61,124 23,855 
Miami-Dade 67,936 30,695 
Monroe 26,564 12,996 

 
The sample data obtained from the survey was then used in combination with the target 
population of boats to estimate the total number of party-days spent using artificial and natural 
reefs off the coast of each county.  The results are provided in Table 2.1.1-1.  Reef-using 
respondents were asked to estimate their total days spent on or about the reefs over the last 12 
months.  For example, we estimated that resident boaters of Palm Beach County spent a total of 
779,000 party-days on reefs over the last 12 months.  Total party-days was estimated as follows.  
Respondents told us they spent, on average, 40 days over the 12-month period using their boat to 
visit the reef system.  Thus, we multiplied the 40 days by the target population of boaters for 
Palm Beach County (i.e., 19,465 times 40 days).  All other estimates of party-days for each 
county in Table 2.1.1-1 were derived in the same manner.   

Miami-Dade County had the most party-days while Palm Beach County had the least party-days 
among the four counties evaluated.  This was primarily due to the fact that Miami-Dade County 
has the largest number of boats in the target population.  Among all counties, resident boaters 
took over 3.7 million party-days to visit the reef system. 
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Table 2.1.1-1 (Residents) 
A Summary of Resident Boater User Activity on 

Artificial and Natural Reefs in Southeast Florida, 2000 
Total "Party-Days" on All Reefs 

County Total Party-Days Percentage for Each County 
Palm Beach 779,000 21% 
Broward  930,000 25% 
Miami-Dade 1,105,000 30% 
Monroe 910,000 24% 
Total All Counties 3,724,000 100% 

Total "Party-Days" on Artificial Reefs 
County Total Party-Days Percent Spent on Artificial Reefs in County 
Palm Beach 281,000 36% 
Broward  319,000 34% 
Miami-Dade 376,000 34% 
Monroe 309,000 34% 
Total All Counties 1,285,000 35% 

Total "Party-Days" on Natural Reefs 
County Total Party-Days Percent Spent on Natural Reefs in County 
Palm Beach 497,000 64% 
Broward  612,000 66% 
Miami-Dade 729,000 66% 
Monroe 600,000 66% 
Total All Counties 2,438,000 65% 

Total Person-Days on All Reefs 
County Total Person-Days Percentage for Each County 
Palm Beach 2,978,000 21% 
Broward  3,718,000 26% 
Miami-Dade 4,506,000 32% 
Monroe 3,034,000 21% 
Total All Counties 14,236,000 100% 

Total “Person-Days” on Artificial Reefs 
County Total Person-Days Percent Spent on Artificial Reefs in County 
Palm Beach 1,075,000 0.36 
Broward  1,281,000 0.34 
Miami-Dade 1,540,000 0.34 
Monroe 990,000 0.33 
Total All Counties 4,886,000 0.34 

Total Person-Days on Natural Reefs 
County Total Person-Days Percent Spent on Natural Reefs in County 
Palm Beach 1,903,000 0.64 
Broward  2,437,000 0.66 
Miami-Dade 2,965,000 0.66 
Monroe 2,044,000 0.67 
Total All Counties 9,349,000 0.66 
Note:  A party-day is a one day visit by a party of people.  A person-day is a one day visit by one individual. 
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Respondents were asked to distribute their reef activities by the type of reef used.  Without much 
variation among counties, resident reef-users spent two-thirds of their party-days on natural as 
opposed to artificial reefs.  Boater preference for natural reefs is hardly surprising, but it does 
show that artificial reefs are apparently substitutes for natural reefs.  This is of interest to the 
artificial reef program managed by state and local officials. 

The second half of Table 2.1.1-1 summarizes the estimated number of person-days for residents 
by county and reef type.  For this estimate, we purposely netted out any nonresidents since they 
are, in fact, tourists.  This is a significant factor in the Florida Keys which attracts more friends 
and relatives from outside Monroe County than any other county in the study area.  Using the 
results of the survey, the average resident party size was estimated to be 3.8 individuals. The 
total number of person-days per county is equal to the resident party size times the number of 
party-days per county.  For all four counties, the number of person-days was estimated at 14.2 
million.  As expected, about two-thirds of these person-days were spent on natural as opposed to 
artificial reefs. 

Respondents were then asked to breakdown their time on reefs by recreational activity.  These 
activities were (l) fishing, (2) snorkeling and (3) scuba diving.  Table 2.1.1-2 summarizes the 
breakdown of party-days by activity for all the counties.  Alternatively, Table 2.1.1-3 shows the 
number of party-days and person-days broken down by this classification for each county 
separately. 

Table 2.1.1-2 (Residents) 
Party-Days by Activity for All Counties 

Activity 
Number of Party-Days Spent 
on Reef System by Activity 

Percentage of Total 
Party-Days by Activity 

Fishing 1,986,000 53% 
Snorkeling 882,000 24% 
Scuba Diving 855,000 23% 
Total 3,723,000 100% 

 

Resident fishing constitutes about 53 percent of all resident party-days in the four county study 
area.  Snorkeling and Scuba diving are evenly split in terms of the number of party-days at about 
850,000 for each.  Thus, reefs accommodate three rather important recreational activities as 
indicated in these two tables.  These percentages remain pretty much the same for both artificial 
and natural reefs.  That is, about two-thirds of fishing, snorkeling and scuba diving are spent on 
natural as opposed to artificial reefs using party-days as a measure of user activity.  Person-days 
follow the same pattern as discussed for party-days.  The activity tables will come into greater 
play as we progress to other sections of this summary chapter.  We now turn to using the party-
day as a spending unit in conjunction with the information on party spending per day obtained 
from our sample survey of reef users. 
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Table 2.1.1-3 (Residents) 
Summary of the Kinds of Recreational Activities on Reefs in Southeastern Florida, 2000 

(A) Party-Days 
 All Reefs Artificial Reefs Natural Reefs 

Kind of 
Activity 

Total 
Party-Days 

Percentage of 
Total Party-Days 
for Each County 

Total 
Party-Days 

Percentage of 
Total Party-Days 
for Each County 

Total 
Party-Days 

Percentage of 
Total Party-Days 
for Each County 

Fishing       
Palm Beach 405,000 20% 146,000 20% 259,000 20% 
Broward 512,000 26% 205,000 29% 307,000 24% 
Miami-Dade 597,000 30% 227,000 31% 370,000 29% 
Monroe 473,000 24% 142,000 20% 331,000 26% 
Total  1,987,000 100% 720,000 100% 1,267,000 100% 
Snorkeling             
Palm Beach 164,000 18% 77,000 30% 87,000 14% 
Broward 177,000 20% 39,000 15% 138,000 22% 
Miami-Dade 287,000 33% 80,000 31% 207,000 33% 
Monroe 255,000 29% 64,000 24% 191,000 31% 
Total  883,000 100% 260,000 100% 622,000 100% 
Scuba Diving             
Palm Beach 210,000 25% 59,000 19% 151,000 28% 
Broward 242,000 28% 75,000 25% 167,000 30% 
Miami-Dade 221,000 26% 69,000 22% 153,000 28% 
Monroe 182,000 21% 104,000 34% 78,000 14% 
Total  855,000 100% 307,000 100% 549,000 100% 

(B) Person-Days 

Kind of 
Activity 

Total 
Person-

Days 

Percentage of 
Total Person-Days 
for Each County 

Total 
Person-

Days 

Percentage of 
Total Person-Days 
for Each County 

Total 
Person-

Days 

Percentage of 
Total Person-Days 

for Each County 
Fishing             
Palm Beach 1,551,000 20% 558,000 20% 992,000 20% 
Broward 2,154,000 27% 862,000 30% 1,293,000 26% 
Miami-Dade 2,578,000 33% 980,000 34% 1,598,000 32% 
Monroe 1,566,000 20% 470,000 16% 1,096,000 22% 
Total  7,849,000 100% 2,870,000 100% 4,979,000 100% 
Snorkeling           
Palm Beach 616,000 17% 290,000 28% 327,000 13% 
Broward 732,000 20% 161,000 15% 571,000 23% 
Miami-Dade 1,230,000 35% 344,000 33% 885,000 35% 
Monroe 991,000 28% 248,000 24% 743,000 29% 
Total  3,569,000 100% 1,043,000 100% 2,526,000 100% 
Scuba Diving             
Palm Beach 811,000 29% 227,000 23% 584,000 32% 
Broward 832,000 30% 258,000 26% 574,000 31% 
Miami-Dade 698,000 24% 217,000 23% 482,000 26% 
Monroe 477,000 17% 272,000 28% 205,000 11% 
Total  2,818,000 100% 974,000 100% 1,845,000 100% 
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2.1.2 Economic Contribution 
This section presents the economic contribution of resident reef-users to the economies of the 
counties in the study area.  Economic contribution is measured in terms of the impact of 
expenditures by reef-users on county wages and employment.  Regional economies grow by an 
expansion in their export industries. Export industries either sell goods and services to 
individuals outside the local economy or experience an injection of cash by visitors from outside 
the area.  For example, boating visitors to Palm Beach County inject cash into this economy and 
stimulate economic growth.  Such injections have a multiplier effect as discussed in the  next 
section of the report under “Visitors”. 

However, local spending is somewhat different in that it is a result of the expansion in many 
local export industries, not just the reef industry.  As money circulates through the local 
economy, local residents receive income from this flow and use it to purchase goods and services 
such as boats, supplies, food, and fuel.  Although resident spending on reef-related boating does 
not create multiplier effects that can be directly tied to the reefs, the existence of the reefs does 
keep money in the local economy.  If the reef system did not exist off the coast of a particular 
county, residents may go elsewhere and spend their income.  Generally, the more money kept in 
the local economy, the greater will be the multiplier effect of many local exports.  In effect, reef-
related spending by residents keeps the wages and employment in the home economy rather than 
exiting the economy as residents go elsewhere to recreate.  It is this economic contribution that 
we seek to measure in this section. 

The estimated economic contribution of reef-related expenditures by local residents is 
summarized in Table 2.1.2-1.  For example, for the four counties in the study area, resident reef-
users spent about $873 million during the 12-month period.  This spending created about $116 
million in wages and supported 7,300 employees.  Without the artificial and natural reefs 
existing off the coasts of these counties, much of this spending might take place in other coastal 
counties.  It is difficult to predict how many jobs might be lost without the existing reef system.  
However, given the intense demand for this kind of recreation, it is possible that losses would be 
considerable.  Such potential losses were not estimated. 

Estimated spending by resident reef-users was derived as follows using Palm Beach County as 
an example.  In 2000, there were an estimated 779,000 party-days spent visiting the reefs off the 
coast of Palm Beach County as shown in Table 2.1.1-1.  The mail survey respondents were asked 
to estimate their local spending per party-day.1  Spending per party-day was asked separately for 
fishing, snorkeling and scuba diving.  The weighted average expenditures by residents for all 
these activities was then calculated as $251 per party-day and the average party size was 3.8 
residents.  Respondents were also asked to breakdown their reef-related expenditures into 12 
categories that are discussed in detail below.  These categories range from marina fees to eating 
in restaurants during a reef trip.  Multiplying the number of party-days by resident spending per 

                                                 
1  This is why “party-day” is referred to as the spending unit. 
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party-day, we arrive at $195.4 million (i.e. 778,523 times $251).  This is the reef-related 
spending estimate for Palm Beach County as summarized in Table 2.1.2-1.2 

Table 2.1.2-1 (Residents) 
A Summary of the Economic Contribution of Reef-Related Recreational Activities by 

County in Southeast Florida, 2000 
Economic Contribution:  All Reefs 

County 
Expenditures 
(Million 2000$) 

County Expenditures as 
Percentage of Total Reef-

Related Expenditures 

Employment 
(Full and 

Part-Time Jobs) 
Wages 

(Million 2000$) 
Palm Beach 195.4 22% 1,500 22.4 
Broward 269.8 31% 2,500 37.7 
Miami-Dade 275.6 32% 2,100 38.9 
Monroe 132.3 15% 1,200 17.2 
Total 873.1 100% 7,300 116.2 

Economic Contribution:  Artificial Reefs 

County 
Expenditures 
(Million 2000$) 

County Expenditures as 
Percentage of Total Reef-

Related Expenditures 

Employment 
(Full and 

Part-Time Jobs) 
Wages 

(Million 2000$) 
Palm Beach 67.0 22% 500 7.7 
Broward 90.9 31% 800 12.5 
Miami-Dade 95.2 32% 700 13.4 
Monroe 44.3 15% 400 5.8 
Total 297.4 100% 2,400 39.4 

Economic Contribution:  Natural Reefs 

County 
Expenditures 
(Million 2000$) 

County Expenditures as 
Percentage of Total Reef-

Related Expenditures 

Employment 
(Full and 

Part-Time Jobs) 
Wages 

(Million 2000$) 
Palm Beach 128.4 22% 1,000 14.7 
Broward 178.9 31% 1,700 25.2 
Miami-Dade 180.4 32% 1,400 25.5 
Monroe 88 15% 800 11.4 
Total 575.7 100% 4,900 76.8 

 

                                                 
2  The 3.8 persons per party includes residents only.  Actual party size is somewhat larger than 3.8 

individuals because it includes nonresidents.  In areas such as the Florida Keys (i.e., Monroe County), 
nonresidents may be up to a third of the actual party. Respondents were asked about the composition of 
their party in terms of residents and non-residents because the nonresident component is really part of the 
visitor sector. The goal of the resident  section was to cover only residents of the county under study.  The 
above procedure was used for all spending entries in Table 2.1.2-1. 
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Table 2.1.2-2 (Residents) 
A Summary of Estimated Expenditures by Reef-Related Recreational Activity 

By Residents Off the Southeast Coast of Florida, 2000 
Estimated Expenditures Per County 

(Million 2000$) Recreational 
Activity Palm Beach Broward Miami-Dade Monroe 

Total 
Expenditures 

Percentage 
of Total 

Expenditures 

Fishing $121 $134 $165 $80 $499 57% 
Snorkeling $26 $52 $59 $30 $167 19% 
Scuba Diving $49 $84 $52 $22 $207 24% 
Total $196 $270 $276 $132 $873 100% 
 

 
Estimated spending had to be translated into its generated wages and employment.  The percent 
of wages generated by spending in certain industrial categories was obtained from the U.S. 
Census of Business (1997).  For example, in Palm Beach County, spending on marinas generated 
$130,000 per employee annually expressed in 2000 dollars.  Out of this spending, 11 percent 
goes to payments for wages or $15,000 per employee annually.  Thus, if reef-related boating 
generated $130,000 (i.e., derived as outlined above) in spending, this would create one part or 
fulltime job paying $15,000 per year based on the labor market data from Palm Beach County.  
Using this method, Table 2.1.2-1 shows that the $195.4 million of spending in Palm Beach 
County generated a payroll for all reef-related spending of $22.4 million supporting 1,500 full 
and part-time employees. 

It is of interest to breakdown spending between artificial and natural reefs.  About two-thirds of 
all resident spending was related to natural reefs while the balance was attributed to artificial 
reefs.  The distribution of spending is closely linked to the distribution of party-days and person-
days discussed above.  In addition, there was not much difference between party spending per 
day on artificial as opposed to natural reefs.  Expenses such as marina fees, eating at restaurants 
and boat oil and gas will not vary depending upon the type of the reef.  Any differences we found 
were assumed to be due to sampling error associated with smaller sample sizes (i.e., a further 
breakdown of categories reduces the sample size per category). 

In terms of spending, there is a difference in spending per party-day depending on the kind of 
recreational activity on the reef system.  In general, fishing is more expensive per day than 
various kinds of diving.  Table 2.1.2-2 presents a breakdown of expenditures by county in terms 
of the kind of resident-related recreational pursuit involving the coastal reef system. Over all 
counties, expenditures on reef-related fishing were 57 percent of total spending on all activities. 
Scuba diving comprised 24 percent of total spending and snorkeling comprised 19 percent of 
total spending.  Nearly $500 million was spent on reef-related fishing during the 12-month 
period (1999-2000).  This was followed by spending on scuba diving of $207 million and $167 
million on snorkeling.  
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The industries that benefit from resident expenditures for reef-related recreation are provided in 
Table 2.1.2-3.  As discussed above, reef-users were asked to breakdown their total expenditures 
per party-day into 12 categories.  These individual categories are shown in Table 2.1.2-3.  
Aggregate spending in each category was derived by multiplying average spending per party-day 
for that category by the number of party-days per year (i.e., Table 2.1.1-3).  As might be 
expected, the greatest spending by reef users is for travel to and from the reef system and for 
boat storage.  Thus, boat oil and gas; and marina fees are the two largest expenditures as shown 
in Table 2.2.2-3.  In the four counties, reef users spent $220 million on boat oil and gas (i.e., 
travel to a reef) and $146 million on marina fees (i.e., la rge boat storage).  These two items were 
nearly 42 percent of all reef-user spending.  This was followed by expenditures on food and 
drink.  Expenditures for food in restaurants and from stores constituted $86 million (10%) and 
$78 million (9%), respective ly, of total spending. 

The retention of resident spending by the existence of artificial and natural reefs in the four 
county area helps keep jobs in the local economy as discussed above.  Table 2.2.2-3 illustrates 
which industries benefited from having reefs off the coast of these four counties. The Technical 
Appendix to this report contains a more detailed discussion of the data and methodology used to 
estimate the economic contribution of resident’s use of the reef system. 

Table 2.1.2-3 
A Summary of the Economic Contribution by Expenditure Category for Reef Related 

Recreational Activities for Southeast Florida, 2000 
Total Itemized Expenditures by County 

(Million 2000$) 

Expenditure Category 
Palm 

Beach Broward 
Miami-
Dade Monroe 

Total 
Expenditures 

1. Boat Oil and Gas $50 $67 $67 $36 $220 
2. Marina Slip Rentals and Dockage $35 $47 $53 $11 $146 
3. Food and Beverages from Restaurants $16 $36 $17 $17 $86 
4. Food and Beverages from Stores $15 $22 $26 $15 $78 
5. Tackle $11 $25 $16 $11 $63 
6. Bait $9 $12 $19 $8 $48 
7. Gas for Auto $9 $10 $16 $5 $40 
8. Ice $5 $6 $7 $5 $23 
9. Equipment Rentals $5 $7 $7 $4 $23 
10. Boat Ramp and Parking Fees $4 $5 $20 $2 $31 
11. Sundries Such as Sun Screen, 

Sickness Pills, etc. $5 $7 $7 $4 $23 
12. All Other $32 $25 $20 $13 $90 
Total Expenditures $196 $269 $275 $131 $871 
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2.1.3 Use Value 
This section provides a summary of the value that southeast Florida resident reef users place on 
being able to use the reefs in their existing condition.   For technical details and alternative use 
value estimates, please see the technical appendix to this report 

In general, use value is measured as the willingness of reef users to pay for a recreational day on 
the reef.  Because reef-users are not charged a price to use the reefs, they receive all of the utility 
or satisfaction possible from a recreational reef day.  Such satisfaction is by its very nature 
incremental.  In other words, reef-users have higher use values for experiences associated with 
the reef than those who participate in the same activity without the reef.  For example, fishers 
can fish in reef areas or non-reef areas of the Atlantic Ocean or Gulf of Mexico.  However, most 
reef users feel that reefs are responsible for increasing catch rates.  This is one factor that 
increases the satisfaction of the fishing day near the reefs.  This phenomenon has been 
documented by Green (1984), Glassure (1987) and Bell (1992) to mention just a few studies 
using fishing as an example. 

We asked the reef-using respondents a series of questions dealing with their willingness to pay 
for the reef program.  The respondents were asked to consider the total cost of their last boating 
trip to Southeast Florida including travel expenses, lodging, and all boating expenses.  Then, the 
respondent was asked the following: 

“If your total cost per trip would have been $______ higher, would you have been 
willing to pay this amount to maintain the _______ (kind of reef) in their existing 
condition.” 

Payment amounts (or cost increases) were put in the survey instrument on a random basis ($10, 
$50, $100, $200 and $500).  Thus, some respondents received questions asking about a $10 
increase while others were asked about a $50, $100 or even $500 increase in trip cost.  Each 
respondent was asked for their willingness to pay to maintain the natural reefs and their 
willingness to pay to maintain the artificial reefs in their existing conditions.  For the combined 
artificial and natural reef program, the payment amounts were doubled. 

The purposes of these survey questions were to establish the use value per day from artificial and 
natural reefs.  The expectation is that as the payment is increased, the percent of reef-users 
willing to pay the added cost would decline.  If the percentage of respondents accepting the 
additional cost starts high and declines very gradually then the willingness to pay (WTP) or use 
value per trip is high for a particular kind of reef.  Respondents were also given the option to say 
“NO” to all trip cost increases.  It would be expected that the percentage of respondents 
answering “NO” to each cost increase (i.e., payment amount) would increase with the amount of 
payment since it would become too costly to maintain the reef system for recreational enjoyment 
at the higher payment values. 

Two statistical procedures were used to analyze this question.  One is called the Turnbull 
Distribution and the other is called Dichotomous Choice.  An explanation of these procedures is 
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provided in the Technical Appendix to this report.  The results using the Dichotomous Choice 
approach are presented in this Final Report. 

The above willingness to pay question was asked in three forms: (l) natural reefs separately; (2) 
artificial reefs separately and (3) a combination of natural and artificial reefs.  Since the primary 
spending unit is the “party”, we interpreted the willingness to pay response to an increase in trip 
cost to the entire party.   

To estimate values per party per trip, the data were pooled for all counties.  A logit model was 
used to estimate the values per-party-per-trip.  The logit model tested for differences by county, 
activity, household income, age of respondent, years of boating experience in South Florida, 
race/ethnicity, sex, length of boat owned, and whether the respondent is a member of a fishing or 
diving club. 

Separate models were estimated for each of the four reef programs (e.g., natural reefs, existing 
artificial reefs, natural & artificial reefs combined and new artificial reefs).  For the natural reef, 
existing artificial reefs and the combined programs, the only significant differences found were 
for those with income greater than $100,000.  This group had a higher willingness to pay than 
other reef users.  There were no other differences found.  The logit model did not produce 
different values per party per trip among counties. Also, because party sizes were not 
significantly different among the counties, the estimated values per person-trip were also the 
same across counties for each of the reef valuation programs.  For residents, a person-trip is 
equal to one day.  Therefore, a person-trip equals a person-day and a party-trip equals a party-
day. 

To estimate total annual use values for each county, we multiplied the number of party-days 
times the estimated values per party-day.  We then estimated the value per person-day by 
dividing the total annual use value by the total number of person-days.  This normalized value 
per person-day can be compared with results from other studies. 

The results are consistent with the idea that natural reefs are preferred to artificial reefs.  Across all 
counties, the average per person-day value of the natural reefs was $8.49 versus $2.97 for artificial 
reefs. Total use is also higher for natural versus artificial reefs.  Across all counties, natural reef use 
by residents was over 9.3 million person-days versus about 4.9 million person-days for artificial 
reefs. This translated into an estimate of total annual use value by residents of over $79 million for 
natural reefs and $15 million for artificial reefs.  Capitalizing the annual use values, using a three 
percent interest rate, yields asset values of about $2.6 billion for the natural reefs and about $485 
million for the artificial reefs.  These results are summarized in Table 2.1.3-1. 

Annual use value represents the annual flow of total use value (i.e., the recreational benefits) to 
the reef-using public.  From a public policy point of view, government spends money on the 
protection and management of the valuable resources of the natural and artificial reefs.  This 
includes investments such as deployment of new artificial reefs and enhancements of natural 
reefs.  In addition, government entities incur variable costs each year to support marine patrol, 
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biologists, planners and even contracts with economists to help carry out the mission of 
protecting the existing reef system.  These costs can be compared with the annual flow of total 
use value of the reef to determine if this is indeed a wise investment. 

The question combining the natural and artificial reef programs yielded estimates of value lower 
than that derived by adding-up the values of the natural and artificial reef programs separately.  
This result is consistent with past research.  Some respondents are not willing to pay the sum of 
the values of the individual programs to finance the combined programs.  This is largely due to 
the income constraints as higher bid values are provided to the respondents under the combined 
programs.  The value of the combined programs would provide a conservative or lower bound 
estimate of the total natural and artificial reef values. 

For the four counties combined, the best estimate is that the total resident use value per year for 
artificial and natural reefs expressed in 2000 dollars is $48.2 million.  Thus, reef-users receive 
about $48 million dollars in recreational use value from participating in fishing, snorkeling and 
scuba diving near the reef systems compared to not having any reef system at all.  Governmental 
authorities can consider this outcome as the economic benefits that could be sustained with 
proper maintenance of the existing reef system.  On a county level, Miami-Dade has the largest 
flow of recreational value for the simple reason that they have more person-days which results 
from a larger number of registered boats participating in the use of the reef system. 

The estimates of use value for the reef system by county become important for public policy 
programs such as those that protect the existing reef resources.  One kind of program involving 
“No-Take” zones will be discussed below.  But, first, we consider the asset value of reefs. 

All private land that is owned is rigorously assessed for real estate transactions and taxation.  It is 
often suggested that public lands be sold or rented to private interests.  However, little attention 
is given to what is called the “asset” value of natural resources and man-made resources.  In this 
case, natural reefs are an illustration of the former while artificial reefs are an illustration of the 
latter. 

The capitalized value of reef resources can be calculated by dividing the annual flow of user 
value by the real discount rate which is approximately 3 percent.  Private land owners and 
businesses do the same thing only they use the future flow of profits as their annual flow of 
economic benefits.  The last column in Table 2.1.3-1 shows the capitalized value of artificial and 
natural reefs as calculated using this method.  For example, the capitalized value of the artificial 
reef system deployed by government agencies and other interested groups is estimated to be 
about $485 million.  Miami-Dade County once again has the largest capitalized value since this 
county also has the largest flow of use value benefits as discussed above.  The natural reef 
system has a capitalized value of $2.6 billion or nearly 5.4 times that of the artificial system.  
This is the case because the use value for natural reefs is much higher than artificial reefs.  In 
addition, more than two-thirds of the total person-days spent on the total reef system are spent on 
natural reefs. 
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Table 2.1.3-1 (Residents) 
Annual Use Value and Capitalized Value Associated with 

Resident Reef Use in Southeast Florida, 2000 

County 
Total 

Person-Days 

Use Value Per 
Person-Day 
of Reef Use 

Total Estimated 
Annual Use Value 
(Million Dollars) 

Capitalized Value at 
3% Discount Rate 
(Million Dollars) 

Artificial And Natural Reefs 
Palm Beach 2,978,274 $3.38 $10.1 $335.8 
Broward 3,718,019 $3.24 $12.0 $401.3 
Miami-Dade 4,505,773 $3.17 $14.3 $476.6 
Monroe 3,034,067 $3.88 $11.8 $392.5 
Total 14,236,033 $3.38 $48.2 $1,606.2 
Artificial Reefs   
Palm Beach 1,075,067 $2.96 $3.2 $106.1 
Broward 1,280,601 $2.81 $3.6 $120.1 
Miami-Dade 1,540,343 $2.76 $4.3 $141.6 
Monroe 989,872 $3.54 $3.5 $116.7 
Total 4,885,883 $2.97 $14.6 $484.5 
Natural Reefs   

Palm Beach 1,903,208 $8.50 $16.2 $539.3 
Broward 2,437,418 $8.17 $19.9 $663.8 
Miami-Dade 2,965,429 $8.01 $23.7 $791.3 
Monroe 2,044,195 $9.56 $19.5 $651.4 
Total 9,350,150 $8.49 $79.3 $2,645.8 
 

Finally, some reef-users refuse to pay anything for their use of the reef in terms of increased trip 
costs.  We sometimes call these “protestors” since they really would pay something, but just like 
to protest government in general.  Policy makers will have to deal with this group when it comes 
to reef management budgets so it is wise to analyze the reasons given for saying “NO” to our 
hypothetical question.  For respondents who answered no to the willingness-to-pay questions, 
their reasons for saying no are summarized in Table 2.1.3-2.   
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Table 2.1.3-2 (Residents) 
Reason Given by Respondents for "No" Answers to WTP Question 

Reason for "No" Answer to WTP Question  

Percentage of "NO" 
Responses for 
Artificial Reefs 

Percentage of "NO" 
Responses for 
Natural Reefs 

1. Government waste should be reduced to pay 
for water quality protection and management 
of the natural reefs. 

17.10% 17.00% 

2. Not Enough Information 11.10% 10.60% 

3. Pay Too Much to Government Already 9.10% 9.80% 

4. Reef Not Worth That Contribution  8.90% 2.60% 

5. Cannot Calculate Reef Worth 4.70% 2.10% 

6. Cannot Understand Question 1.90% 2.80% 

7. No Water Quality Problems  1.60% 1.30% 

8. Numerous Miscellaneous Concerns 45.60% 53.80% 
 

For artificial reefs, negative reaction was concentrated on the feeling that there is too much 
government waste already to impose additional cost on users.  This was the feeling of natural 
reef users as well.  In addition, some reef users who responded no to the willingness-to-pay 
questions felt that there was not enough information provided with the question and that they 
already pay too much to government.  Other artificial reef users felt that reef preservation is not 
worth the incremental trip cost presented to them while natural reef users were less concerned 
with this cost. 

Government programs dealing with reef recreation may be divided into two areas.  The first area 
is the maintenance of the existing artificial and natural reef system.  This was the object of the 
first three willingness-to-pay questions aimed at determining use value of the existing reef 
system.  The second area is that government may add artificial reefs to the existing system.   

The resident survey included a question to solicit resident reef users’ willingness-to-pay for new 
artificial reefs.  The question is as follows. 

Local and state government agencies are being asked to evaluate how users of 
artificial reefs value new artificial reefs.  Artificial reef programs cost money.  
Suppose that the government proposed that all users of the artificial reefs would 
pay for all newly constructed reefs.  Fishermen and divers with their own boats 
would pay for a decal as part of their boat registration and/or, if they used a 
charter/party boat or a rental boat (pay operation), they would pay for the costs 
through higher fees charged by the pay operation.  The money would go into a 
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trust fund that could only be used for the construction and maintenance of 
artificial reefs in southeast Florida. 

14. Would you be willing to pay $ ________  per year when you renew your 
boat registration and/or the amount in higher fees to a charter/party boat or 
rental boat operation to fund this program? 

Payment amounts of $5, $10, $20, $30, $50 and $100 were assigned randomly.  The survey 
results were statistically analyzed using the logit model. 

The logit model estimated for the new artificial reef program found some statistically significant 
differences.  Residents in Palm Beach and Broward counties had higher willingness-to-pay than 
those from Miami-Dade and Monroe counties.  Snorkelers and scuba divers had higher values 
than those who participated in fishing activities.  The only other statistically significant variable 
was household income.  As household income levels increased so did willingness-to-pay for new 
artificial reefs.  On a per party per day basis, the estimated values ranged from a high of $3.60 
for snorkelers and scuba divers from Palm Beach and Broward counties to a low of $0.63 for 
those who participated in fishing activities off Miami-Dade and Monroe counties. 

As with the other three programs, the estimated per party per day values were multiplied by the 
total party-days spent on artificial reefs by artificial reefs users in each county to get total annual 
use value for each county.  The total annual use values were then divided by the total annual 
person-days of artificial reef use in each county to get an estimate of the value per person-day.  
Again, this normalized value per person-day can be compared with results from other studies. 

On a per person-day basis, the estimated values ranged from a low of 28 cents in Miami-Dade 
County to a high of 72 cents in Palm Beach County.  Across all four counties, the average was 
49 cents per person-day of reef use. 

Table 2.1.3-3 (Residents) 
Estimated Resident Use Value of Investing in and Maintaining “New” Artificial Reefs 

County 

Total Person-
Days for 

Artificial Reefs 

Use Value Per 
Person-Day of 

Artificial Reef Use  

Total Estimated 
Annual Use Value 
(Million Dollars) 

Capitalized Value at 
3% Discount Rate 
(Million Dollars) 

Palm Beach 1,075,067 $0.72 $0.777 $25.9 
Broward 1,280,601 $0.60 $0.762 $25.4 

Miami-Dade 1,540,343 $0.28 $0.436 $14.5 
Monroe 989,872 $0.42 $0.419 $14.0 

Total 4,885,883 $0.49 $2.394 $79.8 
 

The addition of “new” artificial reefs is estimated to add $2.4 million to the use value for resident 
artificial reef-users in the four county area.  This program will add a capitalized value of $79.8 
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million dollars to an artificial reef system worth nearly $485 million according to our estimates 
in Table 2.1.3-1.  Even though Miami-Dade County had the highest amount of artificial reef use, 
it did not have the highest total annual use value because of the relatively low value per person-
day.  For government benefit/cost analysis, the annual use value would be compared to the 
annual cost of artificial reef deployment and associated maintenance and administration costs. 

It is of interest that slightly over 75 percent of the respondents refused to pay the amount given to 
them in the question for additional artificial reefs.  Of course, these amounts varied from $10 to 
$100 per year.  Those answering “NO” to the increased annual cost felt that government should 
fund this program out of general revenue (15.5 percent) rather than levy a specific tax on reef-
users.  Other “protestors” felt that there was presently too much government waste (13.3 percent) 
and that the increased cost was more than the new reef would be worth (10.6 percent).  Finally, 
the theme that government already receives too much in taxes was repeated by 8.3 percent of the 
respondents. 

2.1.4 Role of “No-Take” Zones 
Reefs play a vital role in the entire oceanic ecosystem by providing habitat and protection for 
young fish and other creatures.  A no-take zone is a designated area of the reef systems in which 
nothing is to be taken from this area, including fish and shellfish.  To provide a net benefit, it is 
argued that “no-take” zones would actually increase the total pie available to users.  Supporters 
of “no-take” zones point to the overuse of common property resources such as ocean fisheries by 
both recreational and commercial interests.  In effect, “no-take” zones would vest the property 
right with the government.  In theory, “no-take” zones would increase fish and coral populations 
to the carrying capacity of the specified area with benefits spilling over into areas used by 
recreational and even commercial users.  Some question these alleged benefits and opposed the 
imposition of such zones.  Therefore, as part of this study, we were asked to obtain the opinion 
of resident artificial and natural reef-users regarding “no-take” zones as management tools.  The 
results are shown in Table 2.1.4-1. 

Under the National Marine Sanctuary Act, 23 areas or zones were created where the taking of 
anything including fish and shellfish has been prohibited since 1997 in the Florida Keys.  It is 
reasonable to assume that residents of neighboring counties may have formed an opinion about 
this management effort.  Apparently, it is a favorable opinion because of the respondents 
surveyed from the four counties, about three quarters support “no-take” zones in the Florida 
Keys.  However, do respondents want this management tool used in “their own backyard”? 
Although somewhat less supportive, between 57 percent to 65 percent of all respondents support 
the use of “no-take” zones off their county shores.  Since the Florida Keys are in Monroe 
County, we asked the residents of that county whether they would be willing to support 
additional “no-take” zones off their county.  Nearly 60 percent were still in favor of extending 
this management tool to additional areas. 

559



2.0 Socioeconomic Value of Reefs in Southeast Florida 

 
 

 
Hwd:40289R030.doc 2-19 Socioeconomic Study of Reefs in Southeast Florida 
  Final Report 

Table 2.1.4-1 (Residents) 
A Summary of the Opinion of Resident Reef-Users on "No Take" Zones in Southeast 

Florida, 2000 
Question: "Support "No Take" Zones in the Florida Keys" 

County 

Percentage of 
Respondents 

Answering "Yes" 

Percentage of 
Respondents 

Answering "No" 

Percentage of 
Respondents 

Answering "Don't Know" 
Palm Beach 75.7% 14.5% 9.8% 
Broward 74.9% 17.9% 7.2% 
Miami-Dade 73.6% 18.8% 7.6% 
Monroe 78.1% 17.9% 3.8% 
Question: "Support "No Take" Zones on Some Reefs in Your County" 

County 

Percentage of 
Respondents 

Answering "Yes" 

Percentage of 
Respondents 

Answering "No" 

Percentage of 
Respondents 

Answering "Don't Know" 
Palm Beach 65.1% 22.9% 11.9% 
Broward 63.4% 26.6% 9.7% 
Miami-Dade 60.6% 27.7% 10.6% 
Monroe1 56.9% 20.5% 21.9% 
Question: "Support "No Take" Zones on Some Reefs Off Palm Beach, Miami-Dade 

and Broward Counties" 

County 

Percentage of 
Respondents 

Answering "Yes" 

Percentage of 
Respondents 

Answering "No" 

Percentage of 
Respondents 

Answering "Don't Know" 
Palm Beach 64.7% 21.2% 13.9% 
Broward 63.9% 23.9% 12.1% 
Miami-Dade 61.4% 27.6% 9.7% 
Monroe 44.3% 38.5% 16.9% 
Question: "What Percentage of Coral or Natural Reefs in Your County Would Be 

Reasonable to Protect Using "No Take" Zones?" 
County Average Percentage Median Percentage 
Palm Beach 29.9% 20.0% 
Broward 35.0% 25.0% 
Miami-Dade 30.0% 20.0% 
Monroe 32.0% 20.0% 
1  Since Monroe County already has "no take" zones, the word "additional" was inserted into this question for Monroe County 

surveys.   
 

Since resident reef-users in the Florida Keys have been the subject of this experiment, it is 
indeed impressive that they are convinced enough of the “net benefits theory” to extend this 
management tool to other areas off the shores of their counties.  A clear majority of the 
respondents in three of the four counties were in favor of having “no-take” zones (e.g.  Palm 
Beach, Broward and Miami-Dade Counties).  Only 44.3 percent of the respondents in Monroe 
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County were in favor of extending such zones northward.  It is not clear why the “no-take” zones 
in northern areas lost majority support by the resident respondents in Monroe County. 

Finally, we asked what percentage of natural reefs should be protected using this management 
tool.  Respondents from all counties indicated on average that 30 percent to 35 percent of natural 
reefs should be protected using this method.  This gives the regulatory authority some idea of 
what reef-users feel is reasonable regarding this protection strategy. 

However, the imposition of “no-take” zones is not necessarily consistent with maximizing net 
benefits to all users.  This is still under study in the Florida Keys and elsewhere in the world.  
Since averages may be skewed by exceptionally larger answers, we also looked at the median 
answer (i.e., half the distance between the highest and lowest answer).  The median was much 
lower than the average reported above and ranged from 20 percent to 25 percent.  This may be a 
better estimate to use since it is both conservative and minimizes the influence of high and low 
responses including protest responses (e.g.  respondents that answer no or zero to every 
proposal).  Apparently, reef-users endorse the idea of the “no-take” zones and desire over 20 
percent of the existing natural reefs to be designa ted off limits to recreational activity to benefit 
the entire group of reef-users.  Such a result provides public officials with information important 
to the management of the reef system from Palm Beach to Monroe County. 

2.1.5 Demographic Information 
The mail survey included questions regarding demographic characteristics of respondents.  The 
reason for collecting this type of information is to determine just what segment of the population 
will benefit from deploying artificial reefs, continued preservation of natural reefs and/or 
designating “no-take” zones as discussed in the last section.  Respondents were asked to provide 
some background on both themselves and their boating experience.  Table 2.1.5-1 provides the 
results from the mail survey combined with comparable information for the counties in the study 
area. 

In general, owners of registered boats who use the reef system are older than the general 
population as measured by the median age.  In Monroe County, the age difference is quite 
substantial.  Among the four counties, the average respondent is predominately male.  For 
example, 93 percent of respondents in Miami-Dade County were male compared to 48.4 percent 
in the general population of that county. 

With respect to race, boat owners responding to the survey were predominately white in all 
counties.  Palm Beach County had the highest percentage of boat owners who indicated they 
were white at 97 percent while none of the respondents indicated they were black.  This is 
consistent with county data showing Palm Beach with the lowest percentage of blacks in the 
population among the four counties surveyed.  As a percent of the population, those respondents 
identifying themselves as Hispanic/Latino were less than 7 percent except in Miami-Dade 
County where nearly 33 percent of the respondents were in this category.  This distribution 
follows the Hispanic/Latino concentration in each county except that as a percentage of 
registered boat owners it is lower than countywide percentages. 
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For all the counties, about one-half of the respondents had completed college or a more advanced 
degree.  This is higher than the percentage of individuals that have completed these education 
levels in the general population for 1990.3  Although these percentages have certainly risen for 
the general public since 1990, there is no question that boat owners responding to the survey are 
more highly educated than the general population.  The reason for this statement is the very high 
correlation between education and income.  The median income level reported by boat owners in 
the survey is much higher than the general population in all counties in the study area.  The 
median household income reported by respondents is nearly double that of the general 
population.  Of course, the purchase of a relatively large pleasure craft is associated with higher 
income as found by Bell and Leeworthy (1986).  Thus, boat owners tend to be older, affluent 
white males with a higher degree of education. 

The results of the survey were also used to estimate the lower bound on how many residents in 
the four county area participated in reef-using recreational activities.  We did this by multiplying 
the number of estimated reef-using boats by the average size of the party.  In the four county 
area, it was estimated that there are 87,010 registered boats that use the reef system with an 
average party size of 3.83 individuals per trip.  Thus, there are 333,249 residents at a minimum 
that participated in reef-based outdoor recreation.  The reason we say minimum is that the 
turnover rate of the party is unknown.  That is, the same residents may not go boating on every 
trip.  Therefore, 3,801,268 residents 15 years and older in the four county area can be 
characterized as the population from which the boating party is drawn.  At a minimum, we 
estimated that 8.8 percent of this population may be engaged in recreation based upon the use of 
the artificial and natural reef system.  This may be useful in answering questions of public policy 
dealing with just how many and what percent of the population may gain from programs directed 
at the reef system. 

Finally, we obtained information on what is called the “boater profile”.  This is included in Table 
2.1.5-2.  The average reef-using boater has lived in his or her present county from 16 (Monroe) 
to 33 (Miami-Dade) years.  In addition, the average resident boater has been boating from his or 
her county of residence for almost as long.  The average boat owned by the reef-users ranges 
from 23 feet in length in Miami-Dade County to 25 feet in length in both Palm Beach and 
Broward Counties.  These sample values are comparable to the average size of boats over 16 feet 
in length in the boat registration database which average 25 feet long.  Finally, from 15.4 percent 
(Monroe) to 19.9 percent (Palm Beach) of the reef using population are members of fishing 
and/or diving clubs. 

                                                 
3  1990 was the last time the U.S.  Census Bureau obtained educational levels at the county level. 
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Table 2.1.5-1 (Residents) 
A Summary of the Demographic Characteristics of Reef-Users in Southeast Florida, 2000 
Median Age of 
Respondent Reef-Users County Population 

 Palm Beach  48   45.5  
 Broward  48   39.8  
 Miami-Dade  46   35.9  
 Monroe  54   41.0  

Reef-Users County Population 
Sex Of Respondent Male Female Male Female 
 Palm Beach 91.10% 8.90% 48.00% 52.00% 
 Broward 92.10% 7.90% 48.10% 51.90% 
 Miami-Dade 93.50% 6.50% 48.40% 51.60% 
 Monroe 85.60% 14.40% 50.60% 49.40% 

Reef-Users County Population 
Race Of Respondent White Black Other White Black Other 
Palm Beach 97.30% 0% 2.70% 79.10% 13.80% 7.10% 
Broward 93.10% 2.20% 4.80% 70.60% 20.50% 8.90% 
Miami-Dade 87.90% 1.30% 10.80% 69.70% 20.30% 10.00% 
Monroe 93.60% 0.20% 6.20% 90.70% 2.30% 7.00% 

Percent 
Hispanic/Latino Reef-Users County Population 

Palm Beach  4.30%   12.40%  
Broward  4.70%   15.50%  
Miami-Dade  32.70%   57.30%  
Monroe  6.80%   15.80%  

Education Level: 
Percentage Completed 
College Or More Reef-Users County Population1 

Palm Beach  52.50%   16.20%  
Broward  49.60%   13.40%  
Miami-Dade  56.70%   12.40%  
Monroe  56.60%   16.70%  

Median Household 
Income Reef-Users County Population 

Palm Beach  $71,695   $39,560  
Broward  $72,310   $37,431  
Miami-Dade  $69,722   $36,846  
Monroe  $56,393   $31,922  
1 Latest available data on educational level by county is for 1990. 
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Table 2.1.5-2 (Residents) 
Boater Profile of Reef-Users in Southeast Florida, 2000 

Average Years Living in County 

County Average Years 
Palm Beach 23 
Broward 26 
Miami-Dade 33 
Monroe 16 

Average Years Boating in South Florida 
County Average Years 

Palm Beach 21 
Broward 22 
Miami-Dade 25 
Monroe 22 

Average Length of Boat Used for Salt Water Activities 
County Average Length 

Palm Beach 25 
Broward 25 
Miami-Dade 23 
Monroe 24 

Percentage of Respondents That Belong to Fishing 
and/or Diving Clubs 
County Percent 

Palm Beach 19.9% 
Broward 18.9% 
Miami-Dade 17.7% 
Monroe 15.4% 

 

2.2 Visitors  
The focus of this section is the socioeconomic value of the reefs associated with visitors to each 
of the four southeast Florida counties.  As defined in Chapter 1, Introduction, visitors to a county 
are defined as nonresidents of the county that they are visiting.  For example, a person from 
Broward County visiting the Florida Keys in Monroe County is considered to be a visitor to 
Monroe County.  Likewise, a person from New York visiting the Florida Keys is considered to 
be a visitor to Monroe County. 

This section provides the following information regarding visitors to each of the four counties:  
reef user activity, economic contribution of the reefs, use value of the reefs and demographic 
information. 
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2.2.1 User Activity 
The activity of reef users is summarized in person-days of reef use.  For visitors, the number of 
person-trips to use the reefs is also of interest.  In order to measure person-days and person-trips 
associated with reef use, the total number of person-trips by all visitors to each county must be 
estimated.  Total visitation includes visits to a county by non-residents of that county to 
participate in any activity be it recreation, business or family matters.  The total number of 
person-trips by all visitors to the county was estimated using the Capacity Utilization Model.  
This model uses a variety of information obtained from the counties and the responses to the 
General Visitor Survey. 

The model uses the following information for each county.  The number of hotel/motel rooms in 
each county during the study period (June 2000 to May 2001) and the average hotel/motel 
occupancy rate during the summer and winter of the same study period was obtained from the 
counties.  Summer is defined from June 2000 to November 2000 and winter is defined from 
December 2000 to May 2001.  The model also requires estimates of average party size for those 
using hotel and motel accommodations, the average trip length in nights for those staying in 
hotels/motels, and the proportion of visitors who stay in hotels/motels.  This information was 
obtained from the general visitor survey responses. 

The equation for the Capacity Utilization Model is as follows. 

Total Number of Person-Trips by All Visitors to the County During a Season =  

(Hotel/Motel Occupancy Rate times Number of Hotel/Motel Rooms times 

183 Days in the Season times Average Party Size for those Using Hotels/Motels) 

divided by 

Average Trip Length in Nights for those staying in Hotels/Motels 

divided by 

Proportion of Visitors who Stay at Hotels/Motels 

The results for each of the four counties are provided in Table 2.2.1-1 and Table 2.2.1-2, for the 
summer and winter seasons, respectively. 
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Table 2.2.1-1 (Visitors) 
Results of Capacity Utilization Model 

Calculation of Number of Person-Trips to County 
Summer Season (June 2000 to November 2000) 

Summer 
Variable Palm Beach Broward Miami-Dade Monroe 
Hotel/Motel Occupancy Rate (k)a 0.629 0.662 0.660 0.673 
Average Number of Hotel/Motel Rooms 
During the Year (R) b 16,076 28,600 48,000 8,916 

Number of Days in Season (p) 183 183 183 183 
Average Size of Party for those using 
hotels/motels (SP)c 1.80 2.55 2.86 2.65 

Average Trip Length in Nights for those 
staying in hotels/motels (LS)d 3.99 6.26 5.94 4.03 

Proportion of Visitors who stay at 
hotels /motels (g)e 0.43 0.42 0.42 0.56 

     
Estimated Number of Person Trips by 
Visitors who used hotels/motels  =  
k x R x p x SP / LS 

832,110 1,404,824 2,782,827 720,322 

Estimated Total Number of Person 
Trips by All Visitors to County =  
k x R x p x SP / LS / g  

1,938,327 3,314,292 6,574,428 1,288,464 

a Palm Beach County - For year ending September 30, 2000; Broward, Miami-Dade and Monroe Counties - For calendar 
year 2000. Sources:  Palm Beach County Tourist Development Council, Greater Fort Lauderdale Convention and Visitors 
Bureau, Greater Miami Convention and Visitors Bureau; Monroe County Tourist Development Council.  All rates are from 
Smith Travel Research. 

b Data represent 1999.  Source:  Florida Department of Professional Regulation, Division of Hotels and Restaurants. 
c From General Visitor Survey responses to Question 25 for parties who stayed in hotels/motels and party size was  five or 

fewer people. 

d From General Visitor Survey responses to Questions 8 (On this trip, how many nights will you have spent in county?) for 
those respondents who stayed at hotels/motels on this trip. 

e From General Visitor Survey responses to Question 10 (Where are you staying on this trip?).  Proportion equal to number of 
respondents staying at hotel or motel divided by all respondents.  All respondents include all accommodation modes and day 
trippers (no accommodation) and excludes cruise ship passengers who disembark at Key West for a day trip. 
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Table 2.2.1-2 (Visitors) 
Results of Capacity Utilization Model 

Calculation of Number of Person-Trips to County 
Winter Season (December 2000 to May 2001) 

Winter 
Variable Palm Beach Broward Miami-Dade Monroe 
Hotel/Motel Occupancy Rate (k)a 0.744 0.763 0.738 0.730 
Average Number of Hotel/Motel Rooms 
During the Year (R) b 16,076 28,600 48,000 8,916 

Number of Days in Season (p) 183 183 183 183 
Average Size of Party for those using 
hotels/motels (SP)c 1.92 2.35 2.24 2.46 

Average Trip Length in Nights for those 
staying in hotels/motels (LS)d 8.28 5.00 6.27 5.08 

Proportion of Visitors who stay at 
hotels/motels (g)e 0.22 0.31 0.38 0.46 

     
Estimated Number of Person Trips by 
Visitors who used hotels/motels  =  
k x R x p x SP / LS 

506,882 1,873,450 2,306,184 575,605 

Estimated Total Number of Person 
Trips by All Visitors to County =  
k x R x p x SP / LS / g  

2,313,013 6,088,714 6,039,217 1,263,466 

Note:  See Table 2.2.1-1 for footnotes. 

 

The number of person-trips for the year 2000-2001 is summarized in Table 2.2.1-3 for each 
county.  The number of cruise ship passengers who disembarked at Key West during the study 
period was added to the number of person-trips for Monroe County.  The number of cruise ship 
passengers docking at Key West by month was obtained from the Monroe County Tourist 
Development Council.  These numbers were multiplied by an estimate of the proportion of 
passengers who actually disembark to visit Key West for a half-day (0.9883 for summer and 
0.9547 for winter).  This proportion was obtained from Leeworthy, 1996 and is based on a 
NOAA study of cruise ship passengers in Key West. 
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Table 2.2.1-3 (Visitors) 
Number of Person-Trips to Each County 

All Visitors 
June 2000 to May 2001 

Number of Person-Trips (millions) 
County Summer - 00 Winter – 01 Total 

Palm Beach 1.94 2.31 4.25 
Broward 3.31 6.09 9.40 
Miami-Dade 6.57 6.04 12.61 
Monroea 1.51 1.60 3.11 
Total 13.33 16.04 29.37 
a  Includes cruise ship passengers who disembark at Key West for day trip. 

 

Next, the number of person-trips was converted to number of person-days.  For each county, the 
number of person-trips, as presented on the last rows of Tables 2.2.1-1 and 2.2.1-2 (net of cruise 
ship passengers), was distributed to the different types of accommodation modes and day 
trippers.  This distribution was based on the general survey responses to Question 10 (Where are 
you staying on this trip?) and Question 8 (On this trip, how many nights will you have spent?).  
The proportions of respondents by accommodation are provided in Table 2.2.1-4. 

Table 2.2.1-4 (Visitors) 
Proportion of General Visitor Respondents Surveyed by Accommodation 

County 
Palm Beach Broward Miami-Dade Monroe 

Accommodation Summer Winter Summer Winter Summer Winter Summer Winter 

Day Trippers 0.12 0.20 0.13 0.21 0.25 0.34 0.15 0.09 
Hotel/Motel/Guest 
House/Bed & Breakfast 0.43 0.22 0.42 0.31 0.42 0.38 0.56 0.46 

Home of Family and 
Friends 0.36 0.40 0.32 0.24 0.27 0.18 0.07 0.07 

Campground 0.00 0.07 0.03 0.11 0.01 0.04 0.16 0.32 
Condominium or Second 
Home (own)  

0.08 0.09 0.04 0.04 0.03 0.03 0.04 0.03 

Vacation Rental 0.00 0.02 0.02 0.04 0.01 0.01 0.02 0.03 
Time Share 0.01 0.01 0.03 0.05 0.01 0.01 0.00 0.01 
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
No. of Respondents 396 397 486 260 378 364 635 529 
 

Then, for each accommodation mode and the day trippers, the number of person-trips was 
multiplied by average number of days per trip from Question 8.  The average number of days per 
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trip is provided in Table 2.2.1-5.  Then the number of person-trips by accommodation mode and 
day trippers was summed over all accommodation modes and day trippers.  The numbers of 
cruise ship passengers who disembark at Key West for the day were added to the Monroe County 
results.  The numbers of person-days all visitors spent in each county are presented in Table 
2.2.1-6. 

Table 2.2.1-5 (Visitors) 
Average Number of Days Per Trip by Accommodation 

General Visitor Survey 
County – Summer County – Winter 

Accommodation 
Palm 
Beach Broward 

Miami-
Dade Monroe 

Palm 
Beach Broward 

Miami-
Dade Monroe 

Day Trippers 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Hotel/Motel/Guest 
House/Bed & Breakfast 

4.99 7.26 6.94 5.03 9.28 6.00 7.27 6.08 

Home of Family and 
Friends 8.46 10.79 10.31 5.36 11.66 10.24 12.44 6.26 

All Other 
Accommodationsa 17.83 9.02 12.39 5.03 40.85 21.06 16.03 11.54 
a  All Other Accommodations include campground, condo or second home, vacation rental and time share. 
Source:  General Visitor Survey responses to Question 8 (on this trip, how many nights have you spent in this county) plus 1. 
 
 

Table 2.2.1-6 (Visitors) 
Number of Person-Days Spent in Each County 

All Visitors 
June 2000 to May 2001 

Number of Person-Days (Millions) 
County Summer - 00 Winter - 01 Total 
Palm Beach 13.41 33.44 46.85 
Broward 25.94 58.69 84.63 
Miami-Dade 44.19 56.43 100.62 
Monroea 5.54 6.60 12.13 
Total 89.08 155.16 244.23 
a  Includes cruise ship passengers who disembark at Key West for day trip. 

 

The number of person-trips by all visitors is used as the basis for estimating the number of 
person-days visitors spent using the artificial and natural reefs in each county.  For each season, 
the number of boating person-trips is equal to the total number of person-trips by all visitors 
times the proportion of person-trips taken by visitors who participated in saltwater boating in the 
county in the past twelve months.  This proportion was taken from the General Visitor Survey 
answer to Question 13 (Which activities and boating modes did you participate in over the past 
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12 months in this county?) for one boating activity per respondent divided by the total number of 
respondents. 

To get the number of boating person-trips when the person used the reefs, the number of boating 
person-trips is multiplied by the proportion of boating person-trips when the respondent used the 
reefs.  This proportion was obtained from the Visitor Boater Screening Tally sheets.  These 
sheets indicated the proportion of boaters intercepted who used the reefs at least once in the past 
12 months.  The results for the summer, winter and the year are summarized in Tables 2.2.1-7 to 
2.2-9. 

Table 2.2.1-7 (Visitors) 
Person-Trips of Visitors Who Boated 

And Visitors Who Used the Reefs Over the Past 12 Months 
Summer 2000 

Summer – June 2000 to November 2000 

County 

Total Person 
Trips to 

County - All 
Visitors 

Proportion of 
Person Trips 

Taken By Visitors 
Who Boateda 

Boating 
Person 
Trips 

Proportion of Boating 
Person Trips When 

the Reef was Used for 
Recreationb 

Boating Person 
Trips When the 
Reef was Used 
for Recreation 

Palm Beach 1,938,327 0.16 306,304 0.98 299,522 
Broward 3,314,292 0.20 668,204 0.99 663,312 
Miami-Dade 6,574,428 0.28 1,843,418 0.91 1,682,421 
Monroe 1,513,099 0.33 502,031 0.90 450,077 
Total 13,340,147  3,319,957  3,095,332 
a  Saltwater Boating Only.  From General Visitor Survey Answer to Question 13 (Which activities_modes did you participate in 

over the past 12 months in this county) for one boating activity divided by total number of respondents. 
b  From the Visitor Boater Tally Sheets:  = 1 - (Q6/(Q6+Q7+Q8+Q10)) 
 

Table 2.2.1-8 (Visitors) 
Person-Trips of Visitors Who Boated 

And Visitors Who Used the Reefs Over the Past 12 Months 
Winter 2001 

Winter - December 2000 to May 2001 

County 

Total Person 
Trips to 

County - All 
Visitors 

Proportion of 
Person Trips 

Taken By Visitors 
Who Boateda 

Boating 
Person 
Trips 

Proportion of Boating 
Person Trips When 

the Reef was Used for 
Recreationb 

Boating Person 
Trips When the 
Reef was Used 
for Recreation 

Palm Beach 2,313,013 0.14 330,430 0.98 323,115 
Broward 6,088,714 0.19 1,145,612 0.99 1,137,225 
Miami-Dade 6,039,217 0.13 768,919 0.91 701,764 
Monroe 1,596,298 0.26 413,226 0.90 370,462 
Total 16,037,242  2,658,187  2,532,566 
Note:  See Table 2.2.1-7 for an explanation of the footnotes. 
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Table 2.2.1-9 (Visitors) 
Person-Trips of Visitors Who Boated 

And Visitors Who Used the Reefs Over the Past 12 Months 
June 2000 to May 2001 

Year Round - June 2000 to May 2001 

County 
Total Person Trips – 

All Visitors 
Boating 

Person Trips 

Boating Person Trips 
When the Reefs Were 
Used for Recreation 

Palm Beach 4,251,341 636,734 622,637 
Broward 9,403,006 1,813,816 1,800,537 
Miami-Dade 12,613,645 2,612,337 2,384,185 
Monroe 3,109,397 915,257 820,539 
Total 29,377,389 5,978,144 5,627,898 
 

Next, the total number of person-days that visitor boaters who used the reefs spent visiting the 
county was estimated.  This estimate is the total boating person-trips when reefs were used times 
the average days per visit by boaters who use the reefs.  The average days per visit by boaters 
who used the reefs was obtained from the answers to Question 10 of the Visitor Boater Survey 
(How many nights are you spending on this trip?) where a 1 was added to each answer to 
represent number of days.  The average number of days and the total person days reef users spent 
in the county in 2000-2001 are provided in Table 2.2.1-10 for each county. 

Table 2.2.1-10 (Visitors) 
Average Number of Days Visiting County 

And Total Person-Days in County 
By Visitor Boaters Who Used the Reefs 

County 
Average Days Visiting 
the County Per Trip 

Total Person-Days Spent 
Visiting the County 

Palm Beach 5.36 3,336,923 
Broward 8.47 15,252,053 
Miami-Dade 7.58 18,068,870 
Monroe 8.39 6,887,497 
Total  43,545,343 

 

To allocate the total person-days spent visiting the county to actual days using the artificial and 
natural reefs, the daily participation rates of the different boating activities were calculated using 
the responses to Questions 12, 15, 16 and 17 of the Visitor Boater Survey.  Participation rate is 
the proportion of total days that respondents spent in the county in the last 12 months when the 
respondent actually participated in a saltwater activity and boat mode.  It represents the 
probability that a visitor boater who uses the reefs will participate in a particular saltwater 
boating activity and boating mode on any given day. 
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Question 12 asked the respondent to examine a list of saltwater boating activities and boat modes 
and read the number corresponding to the activity-boat mode that he/she or someone in his/her 
party participated in over the past 12 months.   The saltwater activity-boat mode list is provided 
in Appendix B with the Visitor Boater Survey.  Question 13 asked if the respondent participated 
in the activity and boating mode.  Question 15 asked how many days in the past 12 months that 
the respondent participated in the activity-boat mode.  From the responses to these questions, the 
proportions of total visiting days respondents actually spent participating in the activity-boat 
mode were obtained. 

To allocate the total number of days in an activity-boat mode to the use of artificial reefs versus 
natural reefs versus no reefs, the proportion of fishing days and the proportion of dives spent on each 
reef/no reef was calculated from the Visitor Boater Survey responses.  Question 16 asked the 
respondent how many days he/she spent on the artificial reef and Question 17 asked the respondent 
how many days he/she spent on the natural reef.  For scuba divers and snorkelers, Question 18 asked 
for the total number of dives and Questions 19 and 20 asked for the number of dives on artificial 
versus natural reefs.  A dive is defined as exiting and reentering the boat and applies to both divers 
and snorkelers.  From the responses to these questions, the proportions of fishing days spent on the 
artificial and natural reefs and the proportions of dives spent on the artificial and natural reefs were 
obtained.  For fishing charter and party boats, the proportion of days spent on artificial versus natural 
versus no reefs was taken from the fishing-related responses to the charter/party boat operator survey. 

The proportions of visitor days that visitor boaters who use the reefs participated in fishing and 
diving/snorkeling are presented in Tables 2.2.1-11 and 2.2.1-12.  These tables also provide the 
proportion of fishing days and scuba/snorkeling dives that visitor boaters spent on the artificial, 
natural and no reefs.  For example, visitor boaters who came to Broward County to use the reefs 
spent 27 percent of their visiting days participating in saltwater fishing from either a charter, 
party, rental or private boat.  Of these fishing days, 47 percent of days were spent fishing near 
artificial reefs, 52 percent of days were spent fishing near natural reefs and 1 percent of days 
were spent fishing near no reefs.  In Palm Beach County, visitor boaters who came to the county 
to use the reefs spent 32 percent of their visiting days scuba diving or snorkeling.  Of these 
diving/snorkeling days, 25 percent of days were spent on artificial reefs, 74 percent of days were 
spent on natural reefs, and 1 percent of days were spent on no reefs. 

Table 2.2.1-11 (Visitors) 
Percent of Visitor Person-Days That Reef-Using Boaters Went Saltwater Fishing 

And Percent of Fishing Days Spent on Artificial, Natural and No Reefs 
From Visitor Boater Survey 

Percent of Fishing Days on: 

County 
Total 

Respondents 

Percent 
of Visitor 

Days 
Artificial 

Reefs 
Natural 
Reefs No Reefs 

Sum of 
Proportions 

Palm Beach 490 10% 21% 45% 34% 100% 
Broward 252 27% 47% 52% 1% 100% 
Miami-Dade 339 22% 24% 61% 15% 100% 
Monroe 1,392 26% 20% 40% 40% 100% 
Note:  Boating Modes are Charter, Party, Rental, and Private (Own or Friend’s) Boat. 
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Table 2.2.1-12 (Visitors) 
Percent of Visitor Person-Days That Reef-Using Boaters Went Scuba Diving or Snorkeling 

And Percent of Diving/Snorkeling Dives Spent on Artificial, Natural and No Reefs 
From Visitor Boater Survey 

Percent of Dives on: 

County 
Total 

Respondents 

Percent 
of Visitor 

Days 
Artificial 

Reefs 
Natural 
Reefs No Reefs 

Sum of 
Proportions 

Palm Beach 490 32% 25% 74% 1% 100% 
Broward 252 22% 51% 48% 1% 100% 
Miami-Dade 339 8% 32% 65% 3% 100% 
Monroe 1,392 17% 16% 80% 4% 100% 
Note:  Boating Modes are Charter, Party, Rental, and Private (Own or Friend’s) Boat. 

 

The number of person-days spent in each saltwater boating activity-boat mode was estimated as 
the total person days reef-using boaters spent visiting the county in year 2000-2001 (from Table 
2.2.1-10) times the proportion of visitor days that these visitors spent participating in each 
activity-boat mode.  Then the number of person-days spent in each saltwater boating activity-
boat mode was allocated to artificial and natural reefs based on either the proportion of days or 
the proportion of dives spent in that activity-boat mode on or near artificial versus natural reefs.  
Proportion of days was used for all activities except scuba diving and snorkeling where the  
proportion of dives was used to provide a more accurate indicator of reef use. 

A summary of the total person-days that visitors spent participating in all activity-boat modes by 
type of reef is provided in Table 2.2.1-13.  A summary of total person days visitors spent 
participating in each activity for each county is provided in Tables 2.2.1-14 through Tables 2.2.1-
17.  The total person-days visitors spent participating in all saltwater activities and boat modes 
by type of reef is provided in Tables 2.2.1-18 to 2.2.1-21 for each county. 

Table 2.2.1-13 (Visitors) 
Total Person-Days Visitors Spent on Artificial and Natural Reefs by County 

June 2000 to May 2001 (Millions) 
Number of Visitor Person Days on: 

County Artificial Reefs Natural Reefs All Reefs 
Palm Beach 0.33 0.93 1.26 
Broward 2.69 3.03 5.72 
Miami-Dade 1.41 3.25 4.66 
Monroe 0.48 1.60 2.08 
All Counties 4.91 8.81 13.72 

 

Visitors to the four counties spent about 14 million person-days on the reef systems of southeast 
Florida from June 2000 to May 2001.  About 5 million of these days were spent on artificial 
reefs and about 9 million of these days were spent on natural reefs. 

573



2.0 Socioeconomic Value of Reefs in Southeast Florida 

 
 

 
Hwd:40289R030.doc 2-33 Socioeconomic Study of Reefs in Southeast Florida 
  Final Report 

Table 2.2.1-14 (Visitors) 
Number of Person-Days Spent Using Artificial and Natural Reefs 

By Recreation Activity – Palm Beach County 
Number of Person-Days 

Activity Artificial Reefs Natural Reefs All Reefs 
Snorkeling 36,940 90,544 127,484 
Scuba Diving 237,921 681,802 919,723 
Fishing 55,252 158,329 213,580 
Glass Bottom Boat Sightseeing 0 0 0 
Total 330,112 930,675 1,260,787 
 

Table 2.2.1-15 (Visitors) 
Number of Person-Days Spent Using Artificial and Natural Reefs 

By Recreation Activity – Broward County 
Number of Person-Days 

Activity Artificial Reefs Natural Reefs All Reefs 
Snorkeling 87,669 266,717 354,386 
Scuba Diving 1,587,123 1,433,074 3,020,197 
Fishing 1,003,641 1,289,745 2,293,386 
Glass Bottom Boat Sightseeing 16,483 37,675 54,157 
Total 2,694,915 3,027,210 5,722,125 
 

Table 2.2.1-16 (Visitors) 
Number of Person-Days Spent Using Artificial and Natural Reefs 

By Recreation Activity – Miami-Dade County 
Number of Person-Days 

Activity Artificial Reefs Natural Reefs All Reefs 
Snorkeling 281,347 599,359 880,706 
Scuba Diving 168,664 270,813 439,477 
Fishing 959,302 2,363,723 3,323,024 
Glass Bottom Boat Sightseeing 3,124 14,060 17,184 
Total 1,412,438 3,247,954 4,660,392 
 

Table 2.2.1-17 (Visitors) 
Number of Person-Days Spent Using Artificial and Natural Reefs 

By Recreation Activity – Monroe County 
Number of Person-Days 

Activity Artificial Reefs Natural Reefs All Reefs 
Snorkeling 121,778 641,218 762,996 
Scuba Diving 75,632 282,336 357,967 
Fishing 277,349 603,549 880,899 
Glass Bottom Boat Sightseeing 3,636 71,363 75,000 
Total 478,395 1,598,467 2,076,862 
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Table 2.2.1-18 (Visitors) 
Number of Person-Days Visitors Spent Participating in Saltwater Boating Activities and 

Reef Use - June 2000 to May 2001 
Palm Beach County 

Number of Person-Days on: 

Activity Boat Mode 

Number 
of Person 

Days 
Artificial 

Reefs 
Natural 
Reefs 

No 
Reefs 

Charter/Party 34,171 6,276 27,895 0 
Rental 9,528 5,558 3,970 0 Snorkeling 
Private 83,785 25,105 58,679 0 
Charter/Party 795,460 179,124 607,859 8,477 
Rental 5,257 1,643 3,614 0 Scuba Diving 
Private 127,484 57,155 70,329 0 
Charter 39,428 5,399 18,221 15,808 
Party 73,270 10,032 33,861 29,377 
Rental 16,428 0 986 15,443 

Fishing – Offshore / 
Trolling 

Private 115,655 32,937 64,004 18,714 
Charter/Party 329 0 0 329 
Rental 329 0 0 329 

Fishing – Flats or Back 
Country 

Private 657 0 657 0 
Charter 18,071 2,474 8,351 7,245 
Party 32,200 4,409 14,881 12,910 
Rental 0 0 0 0 

Fishing Bottom 

Private 39,428 0 17,367 22,061 
Glass Bottom Boat 0 0 0 0 
Back Country 
Excursion  

986 0 0 986 

Rental 5,914 0 0 5,914 

Viewing Nature and 
Wildlife 

Private 23,000 0 0 23,000 
Rental 2,629 0 0 2,629 Personal Watercraft (jet 

skis, wave runners, etc.) Private 42,714 0 0 42,714 
Charter/Party 657 0 0 657 
Rental 1,314 0 0 1,314 Sailing 
Private 34,171 0 0 34,171 
Charter/Party 4,929 0 0 4,929 
Rental 0 0 0 0 Other Boating Activities 
Private 33,185 0 0 33,185 

Total Person-Days  1,540,978 330,112 930,675 280,190 
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Table 2.2.1-19 (Visitors) 
Number of Person-Days Visitors Spent Participating in Saltwater Boating Activities and 

Reef Use - June 2000 to May 2001 
Broward County 

Number of Person-Days on: 

Activity Boat Mode 

Number 
of Person 

Days 
Artificial 
Reefs 

Natural 
Reefs 

No 
Reefs 

Charter/Party 233,553 52,880 176,267 4,407 
Rental 0 0 0 0 Snorkeling 
Private 125,239 34,789 90,450 0 
Charter/Party 2,613,090 1,370,373 1,233,489 9,228 
Rental 176,011 88,006 88,006 0 Scuba Diving 
Private 240,323 128,745 111,579 0 
Charter 338,483 48,895 52,970 236,619 
Party 2,034,284 293,859 318,347 1,422,078 
Rental 0 0 0 0 

Fishing – Offshore / 
Trolling 

Private 1,133,919 471,151 637,970 24,797 
Charter/Party 0 0 0 0 
Rental 0 0 0 0 

Fishing – Flats or Back 
Country 

Private 88,006 29,335 44,298 0 
Charter 6,770 978 1,059 4,732 
Party 169,242 24,447 68,826 118,309 
Rental 0 0 0 0 

Fishing Bottom 

Private 301,250 134,976 166,274 0 
Glass Bottom Boat 54,157 16,483 37,675 0 
Back Country 
Excursion  

20,309 0 0 20,309 

Rental 10,154 0 0 10,154 

Viewing Nature and 
Wildlife 

Private 74,466 0 0 74,466 
Rental 13,539 0 0 13,539 Personal Watercraft (jet 

skis, wave runners, etc.) Private 176,011 0 0 176,011 
Charter/Party 0 0 0 0 
Rental 0 0 0 0 Sailing 
Private 44,003 0 0 44,003 
Charter/Party 60,927 0 0 60,927 
Rental 3,385 0 0 3,385 Other Boating Activities 
Private 10,154 0 0 10,154 

Total Person-Days  7,927,276 2,694,915 3,027,210 2,233,120 
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Table 2.2.1-20 (Visitors) 
Number of Person-Days Visitors Spent Participating in Saltwater Boating Activities and 

Reef Use - June 2000 to May 2001 
Miami-Dade County 

Number of Person-Days on: 

Activity Boat Mode 

Number 
of Person 

Days 
Artificial 
Reefs 

Natural 
Reefs 

No 
Reefs 

Charter/Party 144,205 51,231 79,692 13,282 
Rental 0 0 0 0 Snorkeling 
Private 751,307 230,116 519,667 1,524 
Charter/Party 142,763 25,318 102,677 14,769 
Rental 0 0 0 0 Scuba Diving 
Private 311,483 143,347 168,136 0 
Charter 288,410 93,657 114,974 79,778 
Party 501,833 162,964 200,056 138,814 
Rental 347,534 139,013 208,520 0 

Fishing – Offshore / 
Trolling 

Private 1,455,027 318,640 817,748 318,640 
Charter/Party 1,442 0 0 1,442 
Rental 0 0 0 0 

Fishing – Flats or Back 
Country 

Private 637,386 59,393 538,880 39,112 
Charter 18,747 6,088 7,473 5,186 
Party 233,612 75,862 93,129 64,620 
Rental 0 0 0 0 

Fishing Bottom 

Private 501,833 103,684 382,941 15,207 
Glass Bottom Boat 18,747 3,124 14,060 1,562 
Back Country 
Excursion  

0 0 0 0 

Rental 2,884 0 0 2,884 

Viewing Nature and 
Wildlife 

Private 341,766 0 0 341,766 
Rental 30,283 0 0 30,283 Personal Watercraft (jet 

skis, wave runners, etc.) Private 73,544 0 0 73,544 
Charter/Party 23,073 0 0 23,073 
Rental 7,210 0 0 7,210 Sailing 
Private 235,054 0 0 235,054 
Charter/Party 46,146 0 0 46,146 
Rental 2,884 0 0 2,884 Other Boating Activities 
Private 194,677 0 0 194,677 

Total Person-Days  6,311,847 1,412,438 3,247,954 1,651,455 
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Table 2.2.1-21 (Visitors) 
Number of Person-Days Visitors Spent Participating in Saltwater Boating Activities and 

Reef Use - June 2000 to May 2001 
Monroe County (Florida Keys) 

Number of Person-Days on: 

Activity Boat Mode 

Number 
of Person 

Days 
Artificial 
Reefs 

Natural 
Reefs 

No 
Reefs 

Charter/Party 269,479 13,413 250,701 5,365 
Rental 65,315 8,476 56,590 249 Snorkeling 
Private 465,424 99,889 333,928 31,607 
Charter/Party 119,816 17,678 99,738 2,401 
Rental 18,600 1,898 16,702 0 Scuba Diving 
Private 222,331 56,056 165,896 379 
Charter 93,863 4,779 41,190 47,894 
Party 110,300 5,616 48,403 56,281 
Rental 35,902 10,097 21,317 4,488 

Fishing – Offshore / 
Trolling 

Private 618,547 119,763 215,028 283,756 
Charter/Party 18,167 0 0 18,167 
Rental 9,084 0 0 9,084 

Fishing – Flats or Back 
Country 

Private 305,380 62,694 95,052 147,634 
Charter 21,195 1,079 9,301 10,815 
Party 24,223 1,233 10,630 12,360 
Rental 15,572 4,152 7,786 3,633 

Fishing Bottom 

Private 467,587 67,935 154,842 244,810 
Glass Bottom Boat 80,454 3,636 71,363 5,455 
Back Country 
Excursion  

15,572 0 0 15,572 

Rental 50,608 0 0 50,608 

Viewing Nature and 
Wildlife 

Private 309,273 0 0 309,273 
Rental 31,576 0 0 31,576 Personal Watercraft (jet 

skis, wave runners, etc.) Private 154,420 0 0 154,420 
Charter/Party 12,111 0 0 12,111 
Rental 3,028 0 0 3,028 Sailing 
Private 18,167 0 0 18,167 
Charter/Party 17,735 0 0 17,735 
Rental 2,595 0 0 2,595 Other Boating Activities 
Private 134,091 0 0 134,091 

Total Person-Days  3,710,416 478,395 1,598,467 1,633,554 
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2.2.2 Economic Contribution – Visitors 
The Visitor Boater Survey asked respondents how much money they and members of their party 
spent on their last day that they participated in fishing, scuba diving and snorkeling in the county.  
The respondent was also asked how many people spent or benefited from those expenditures. 
The respondent was asked only to provide the amount of money spent in the county of interview.  
From this information, a picture of the average itemized expenditures per person per fishing or 
diving day and by boating mode was estimated. 

The average itemized per person expenditures by those who participated in the activity-boat 
mode are provided for each county in Tables 2.2.2-1 through 2.2.2-4.  For example, Palm Beach 
County visitors who went scuba diving or snorkeling on charter or party boats spent, on average, 
$138 per person per day.  This expenditure was comprised of $56 per day for the dive charter or 
party boat, $21 per day for lodging and $21 per day for food and beverages in restaurants and 
bars, among other items.  As can be seen from Palm Beach County’s daily expenditure table, 
visitors who fish via charter boats spent significantly more per person per day than visitors who 
dive or who fish via other boating modes.  This also is the case for Miami-Dade and Monroe 
counties primarily due to the greater expense associated with renting a charter boat. 

The lodging expenditure item includes lodging costs for hotels, motels and campgrounds or if the 
respondent paid by the day or by the week for the other accommodations.  The $21 per person 
per day for lodging may seem lower than the actual per person rate of a hotel or motel.  Bear in 
mind that only a portion of visitors stay at a hotel or motel.  Visitor accommodations also include 
campgrounds, family or friends, second homes and time shares. Also, as discussed previously, 
many visitors spend only one day in the county and therefore do not incur the cost of a room.  
The cost of the second home or time share is not included in the lodging cost because this is a 
monthly or up front cost that can, at best, only be partially due to the existence of the reefs. 

The expenditures per person per day were multiplied by the number of person-days by boating 
mode and reef type to obtain an estimate of the total expenditures associated with reef related 
activities.  The itemized total expenditures associated with reef use in 2000-2001 are provided in 
Tables 2.2.2-5 through 2.2.2-8 for each county.  The expenditures associated with glass bottom 
boating days only included the fee per person per ride ($20).  The other expenditures associated 
with the entire day spent in the county were not included for glass bottom boat riders because 
these visitors are likely in the county for other reasons either not reef-related or included in the 
other reef-related recreational activities. 

The reef-related visitor expenditures were then used to estimate the economic contribution of 
artificial and natural reefs to each of the counties.  As discussed in the Introduction of the Report, 
expenditures by visitors generate income and jobs within the industries that supply reef-related 
goods and services, such as charter/party boat operations, restaurants and hotels.  These 
industries are called direct industries.  In addition, these expenditures create multiplier effects 
wherein additional income and employment is created as the income earned by the reef-related 
industries is re-spent within the county.  These additional effects of reef-related expenditures are 
called indirect and induced.  Indirect effects are generated as the reef-related industries purchase 
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goods and services from other industries in the county.  Induced effects are created when the 
employees of the direct and indirect industries spend their money in the county. 

Table 2.2.2-1 (Visitors) 
Amount of Money Spent in County Per Person During Most Recent Day 

Participating in Each Reef-Related Activity and Boating Mode 
Palm Beach County 

From Visitor Boater Survey Responses – 2000 Dollars 
Amount Spent Per Person-Daya 

Fishing On: Scuba Diving or Snorkeling On: 

Item 

Own, 
Friend's or 

Rental Boatb 
Charter 

Boat 
Party 
Boat 

Own, Friend's 
or Rental Boat 

Charter or 
Party Boat 

Charter / Party Boat Fee  $96.00 $24.41  $56.26 
Boat Rental    $0.94  
Boat Fuel $58.84   $38.40  
Air Refills    $1.86 $1.67 
Tackle  $28.21     
Bait $6.22     
Ice $1.96   $1.56 $0.06 
Ramp Fees $4.80   $15.12 $0.01 
Marina Fees $30.63   $21.23 $0.17 
Lodging $7.36 $28.68 $17.84 $1.72 $20.60 
Camping Fees $0.00 $0.00 $0.00 $0.45 $0.67 
Food and Beverages - Stores $11.71 $16.03 $13.77 $17.66 $8.34 

Food and Beverages - 
Restaurants/Bars 

$23.12 $33.54 $29.74 $19.39 $21.54 

Auto Gas $3.85 $30.70 $2.89 $3.36 $8.24 
Auto Rental $8.99 $29.29 $10.69 $5.80 $9.12 
Equipment Rental $1.73 $0.00 $4.97 $0.50 $2.09 
Shopping $7.99 $28.88 $11.20 $9.39 $9.68 
Total $195.42 $263.13 $115.50 $137.37 $138.48 
Number of Respondents 47 19 78 42 314 
Number of Respondents and 
Party Membersc 152 51 176 137 718 
a  Expenditures per person per day were estimated from the responses to the Visitor Boater Survey.  For each Activity_Mode, the 

expenditures for each item were summed over all the respondents who participated in the Activity_Mode.  This sum was 
divided by the total number of respondents and party members who spent or benefited from the expenditures.  

b Boat rental is included under Equipment Rental. 
c  The number of persons used to calculate the average expenditure per person for a specific item will be up to two percent lower 

than the number of respondents and party members due to the incidents of "don't knows"  for a specific item.  "Don't know" 
answers and the associated number of persons in the party  were excluded from the calculation of expenditures per person for 
a specific expenditure item. 
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Table 2.2.2-2 (Visitors) 
Amount of Money Spent in County Per Person During Most Recent Day 

Participating in Each Reef-Related Activity and Boating Mode 
Broward County 

From Visitor Boater Survey Responses – 2000 Dollars 
Amount Spent Per Person-Daya 

Fishing On: Scuba Diving or Snorkeling On: 

Item 

Own, 
Friend's or 

Rental Boatb 
Charter 

Boat 
Party 
Boat 

Own, Friend's 
or Rental Boat 

Charter or 
Party Boat 

Charter / Party Boat Fee  $58.88 $29.29  $68.09 
Boat Rental    $0.86  
Boat Fuel $18.52   $18.13  
Air Refills    $1.00 $1.91 
Tackle  $1.29     
Bait $4.80     
Ice $1.76   $1.31 $0.10 
Ramp Fees $0.20   $3.44 $0.05 
Marina Fees $0.98   $2.91 $0.00 
Lodging $11.64 $19.29 $22.30 $11.19 $33.97 
Camping Fees $0.16 $0.00 $0.00 $0.00 $0.78 
Food and Beverages - Stores $13.96 $17.57 $11.54 $14.66 $10.40 

Food and Beverages - 
Restaurants/Bars $17.11 $45.89 $50.65 $14.93 $36.54 

Auto Gas $6.07 $6.09 $10.93 $8.74 $5.56 
Auto Rental $3.16 $13.81 $12.57 $0.00 $12.78 
Equipment Rental $0.00 $0.00 $1.92 $0.00 $2.24 
Shopping $13.47 $40.11 $30.04 $13.53 $73.15 
Total $93.12 $201.65 $169.24 $90.70 $245.56 
Number of Respondents 43 53 27 19 127 
Number of Respondents and 
Party Membersc 136 147 54 58 306 
a  Expenditures per person per day were estimated from the responses to the Visitor Boater Survey.  For each Activity_Mode, the 

expenditures for each item were summed over all the respondents who participated in the Activity_Mode.  This sum was 
divided by the total number of respondents and party members who spent or benefited from the expenditures.  

b Boat rental is included under Equipment Rental. 
c  The number of persons used to calculate the average expenditure per person for a specific item will be up to two percent lower 

than the number of respondents and party members due to the incidents of "don't knows" for a specific item.  "Don't know" 
answers and the associated number of persons in the party  were excluded from the calculation of expenditures per person for 
a specific expenditure item. 
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Table 2.2.2-3 (Visitors) 
Amount of Money Spent in County Per Person During Most Recent Day 

Participating in Each Reef-Related Activity and Boating Mode 
Miami-Dade County 

From Visitor Boater Survey Responses – 2000 Dollars 
Amount Spent Per Person-Daya 

Fishing On: Scuba Diving or Snorkeling On: 

Item 

Own, 
Friend's or 

Rental Boatb 
Charter 

Boat 
Party 
Boat 

Own, Friend's 
or Rental Boat 

Charter or 
Party Boat 

Charter / Party Boat Fee  $75.26 $30.47  $30.50 
Boat Rental    $6.80  
Boat Fuel $38.28   $17.12  
Air Refills    $6.38 $2.04 
Tackle  $4.72     
Bait $2.53     
Ice $2.02   $2.06 $0.15 
Ramp Fees $1.93   $1.57 $0.00 
Marina Fees $1.25   $6.71 $2.84 
Lodging $0.00 $46.36 $40.15 $3.59 $20.15 
Camping Fees $0.52 $0.11 $0.11 $0.75 $0.19 
Food and Beverages - Stores $21.22 $16.41 $13.98 $16.83 $6.87 

Food and Beverages - 
Restaurants/Bars $14.54 $33.96 $40.34 $10.79 $22.23 

Auto Gas $6.17 $6.98 $8.01 $7.45 $4.54 
Auto Rental $8.25 $15.72 $22.16 $1.47 $14.79 
Equipment Rental $1.13 $0.00 $2.18 $1.65 $1.56 
Shopping $11.61 $30.10 $36.86 $4.26 $19.45 
Total $114.17 $224.90 $194.24 $87.42 $125.30 
Number of Respondents 89 71 69 47 76 
Number of Respondents and 
Party Membersc 289 228 186 147 291 
a  Expenditures per person per day were estimated from the responses to the Visitor Boater Survey.  For each Activity_Mode, the 

expenditures for each item were summed over all the respondents who participated in the Activity_Mode.  This sum was 
divided by the total number of respondents and party members who spent or benefited from the expenditures.  

b Boat rental is included under Equipment Rental. 
c  The number of persons used to calculate the average expenditure per person for a specific item will be up to two percent lower 

than the number of respondents and party members due to the incidents of "don't knows" for a specific item.  "Don't know" 
answers and the associated number of persons in the party  were excluded from the calculation of expenditures per person for 
a specific expenditure item. 
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Table 2.2.2-4 (Visitors) 
Amount of Money Spent in County Per Person During Most Recent Day 

Participating in Each Reef-Related Activity and Boating Mode 
Monroe County 

From Visitor Boater Survey Responses – 2000 Dollars 
Amount Spent Per Person-Daya 

Fishing On: Scuba Diving or Snorkeling On: 

Item 

Own, 
Friend's or 

Rental Boatb 
Charter 

Boat 
Party 
Boat 

Own, Friend's 
or Rental Boat 

Charter or 
Party Boat 

Charter / Party Boat Fee  $95.17 $40.88  $44.33 
Boat Rental    $8.03  
Boat Fuel $27.51   $12.70  
Air Refills    $1.46 $1.66 
Tackle  $6.85     
Bait $5.71     
Ice $3.86   $2.74 $0.17 
Ramp Fees $1.09   $1.26 $0.00 
Marina Fees $6.34   $3.48 $2.06 
Lodging $21.12 $49.59 $38.67 $36.67 $42.46 
Camping Fees $10.76 $11.57 $2.96 $11.43 $4.92 
Food and Beverages - Stores $21.31 $17.51 $13.08 $18.82 $11.75 

Food and Beverages - 
Restaurants/Bars $22.21 $58.88 $32.56 $22.50 $30.68 

Auto Gas $8.21 $6.63 $3.56 $7.21 $4.55 
Auto Rental $2.83 $14.80 $4.49 $4.47 $8.52 
Equipment Rental $2.08 $1.18 $0.63 $0.44 $2.69 
Shopping $16.68 $29.68 $30.73 $11.03 $19.11 
Total $156.57 $284.99 $167.57 $142.23 $172.89 
Number of Respondents 368 126 171 342 544 
Number of Respondents and 
Party Membersc 1,468 394 484 1,463 1,888 
a  Expenditures per person per day were estimated from the responses to the Visitor Boater Survey.  For each Activity_Mode, 

the expenditures for each item were summed over all the respondents who participated in the Activity_Mode.  This sum was 
divided by the total number of respondents and party members who spent or benefited from the expenditures.  

b Boat rental is included under Equipment Rental. 
c  The number of persons used to calculate the average expenditure per person for a specific item will be up to two percent 

lower than the number of respondents and party members due to the incidents of "don't knows" for a specific item.  "Don't 
know" answers and the associated number of persons in the party  were excluded from the calculation of expenditures per 
person for a specific expenditure item. 
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Table 2.2.2-5 (Visitors) 
Total Visitor Expenditures In Palm Beach County Associated with Reef Use 

All Reef-Related Activities and Boating Modes 
June 2000 to May 2001 – In 2000 dollars 

Item Artificial Reef Natural Reef Total 
Total Number of Person Days 330,112 930,675 1,260,787 
Charter / Party Boat Fee $11,539,154 $39,509,116 $51,048,270 
Boat Rental 84,080 128,377 212,457 
Boat Fuel 5,373,044 10,129,360 15,502,404 
Air Refills 476,896 1,318,351 1,795,247 
Tackle 929,222 2,341,949 3,271,170 
Bait 204,837 516,259 721,096 
Ice 215,386 414,936 630,322 
Ramp Fees 1,512,441 2,470,091 3,982,532 
Marina Fees 2,939,896 5,550,829 8,490,725 
Lodging 4,699,409 15,575,573 20,274,983 
Camping Fees 165,415 490,450 655,865 
Food and Beverages - Stores 3,836,933 9,783,741 13,620,674 
Food and Beverages - Restaurants/Bars 7,183,784 20,604,786 27,788,570 
Auto Gas 2,238,482 6,974,355 9,212,837 
Auto Rental 2,891,652 8,638,760 11,530,413 
Equipment Rental 561,319 1,784,856 2,346,175 
Shopping 3,287,962 9,415,881 12,703,843 
Glass Bottom Boat Ride 0 0 0 
Total $48,139,911 $135,647,670 $183,787,582 
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Table 2.2.2-6 (Visitors) 
Total Visitor Expenditures In Broward County Associated with Reef Use 

All Reef-Related Activities and Boating Modes 
June 2000 to May 2001 – In 2000 dollars 

Item Artificial Reef Natural Reef Total 
Total Number of Person Days 2,694,915 3,027,210 5,722,125 
Charter / Party Boat Fee $109,166,167 $110,508,817 $219,674,984 
Boat Rental 216,844 250,030 466,873 
Boat Fuel 16,326,072 20,969,451 37,295,524 
Air Refills 2,963,161 2,975,942 5,939,103 
Tackle 817,690 1,091,875 1,909,565 
Bait 3,051,152 4,074,253 7,125,405 
Ice 1,593,185 2,017,408 3,610,593 
Ramp Fees 1,060,145 1,235,500 2,295,644 
Marina Fees 1,352,237 1,672,381 3,024,618 
Lodging 66,625,405 70,694,385 137,319,791 
Camping Fees 1,219,072 1,242,955 2,462,027 
Food and Beverages - Stores 31,911,169 36,176,792 68,087,961 
Food and Beverages - Restaurants/Bars 85,044,260 92,450,853 177,495,113 
Auto Gas 17,753,895 20,087,351 37,841,245 
Auto Rental 24,887,396 26,310,827 51,198,222 
Equipment Rental 3,793,516 3,895,783 7,689,299 
Shopping 127,637,167 132,276,824 259,913,991 
Glass Bottom Boat Ride 329,653 753,493 1,083,146 
Total $495,748,186 $528,684,919 $1,024,433,105 
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Table 2.2.2-7 (Visitors) 
Total Visitor Expenditures In Miami-Dade County Associated with Reef Use 

All Reef-Related Activities and Boating Modes 
June 2000 to May 2001 – In 2000 dollars 

Item Artificial Reef Natural Reef Total 
Total Number of Person Days 1,412,438 3,247,954 4,660,392 
Charter / Party Boat Fee $17,118,148 $23,710,254 $40,828,402 
Boat Rental 2,540,565 4,678,931 7,219,496 
Boat Fuel 30,156,338 86,350,800 116,507,138 
Air Refills 2,538,890 4,760,334 7,299,223 
Tackle 2,932,339 9,202,805 12,135,144 
Bait 1,570,737 4,929,575 6,500,312 
Ice 2,035,146 5,381,221 7,416,367 
Ramp Fees 1,782,445 4,834,576 6,617,021 
Marina Fees 3,496,104 7,559,320 11,055,423 
Lodging 17,096,751 23,592,903 40,689,654 
Camping Fees 651,817 1,602,569 2,254,386 
Food and Beverages - Stores 24,957,770 60,274,523 85,232,293 
Food and Beverages - Restaurants/Bars 27,777,276 55,785,655 83,562,932 
Auto Gas 9,568,144 21,174,183 30,742,328 
Auto Rental 13,659,366 28,193,581 41,852,947 
Equipment Rental 1,958,101 4,261,687 6,219,788 
Shopping 22,089,926 43,581,942 65,671,868 
Glass Bottom Boat Ride 62,489 281,199 343,688 
Total $181,992,354 $390,156,057 $572,148,411 
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Table 2.2.2-8 (Visitors) 
Total Visitor Expenditures In Monroe County Associated with Reef Use 

All Reef-Related Activities and Boating Modes 
June 2000 to May 2001 – In 2000 dollars 

Item Artificial Reef Natural Reef Total 
Total Number of Person Days 478,395 1,598,467 2,076,862 
Charter / Party Boat Fee $2,215,748 $22,752,503 $24,968,251 
Boat Rental 1,335,356 4,601,477 5,936,833 
Boat Fuel 9,391,142 20,866,226 30,257,368 
Air Refills 294,492 1,417,735 1,712,226 
Tackle 1,812,737 3,383,970 5,196,707 
Bait 1,510,516 2,819,792 4,330,308 
Ice 1,483,748 3,539,523 5,023,271 
Ramp Fees 498,254 1,261,038 1,759,293 
Marina Fees 2,321,536 5,850,565 8,172,101 
Lodging 13,562,993 51,114,784 64,677,777 
Camping Fees 4,989,991 14,348,964 19,338,955 
Food and Beverages - Stores 9,326,234 27,085,778 36,412,012 
Food and Beverages - Restaurants/Bars 11,142,883 39,515,821 50,658,705 
Auto Gas 3,575,394 10,323,454 13,898,848 
Auto Rental 1,875,831 7,959,339 9,835,170 
Equipment Rental 718,651 2,319,993 3,038,643 
Shopping 7,228,354 24,573,805 31,802,159 
Glass Bottom Boat Ride 72,727 1,427,269 1,499,996 
Total $73,356,586 $245,162,036 $318,518,623 
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The direct, indirect and induced increase in sales, total income, employment and indirect 
business taxes generated by the reef-related expenditures were estimated for Palm Beach, 
Broward and Miami-Dade counties using the IMPLAN Regional Input-Output Model.  This 
model uses detailed data on the economies of these counties to estimate economic multipliers 
and to model the impact of reef-related expenditures on the economy. 

For Monroe County, a different approach was used because of concern that the IMPLAN model 
does not adequately capture the unique economy of this county.  Relative to other counties in the 
nation, this economy is very dependent on imports and heavily dependent on one industry, 
tourism.  Therefore, the approach used in Leeworthy (1996) was used.  This approach utilized 
several ratios on economic measures for Monroe County derived from data published by the U.S. 
Census (1997 Economic Census) and the Bureau of Economic Analysis.  These ratios included 
(1) wage-to-sales ratio, (2) wages-to-employment ratio, (3) total income-to-wage and salaries 
ratio, and (4) proprietor's income-to-proprietor's employment ratio.  These ratios were multiplied 
by the total visitor expenditures associated with reef-related activities to estimate total direct 
sales, direct income and direct employment due to these activities.  The analysis then utilized 
sales (1.6), income (1.6) and employment (1.6) multipliers taken from a recent Monroe County 
economic study (Leeworthy, 1996) to estimate total (direct, indirect and induced) contributions 
to sales, income and employment from visitor expenditures associated with reef related activities.  
This method provides estimates of total direct, indirect and induced economic contributions for 
Monroe County and cannot provide a breakdown of direct versus indirect versus induced effects. 

The economic contribution of the reefs to each of the counties is provided in Tables 2.2.2-9 
through 2.2.2-12.  The sales contribution is defined as the value of the additional output 
produced in the county due to the reef-related expenditures.  The total income contribution is 
defined as the sum of employee compensation, proprietor’s income, interest, rents, and profits 
generated as a result of the reef-related expenditures.  Income is the money that stays in the 
county’s economy.  The employment contribution is the number of full- time and part-time jobs 
created due to the reef-related expenditures.  The indirect business tax contribution is the sum of 
the additional excise taxes, property taxes, fees, licenses, and sales taxes collected due to the 
reef-related expenditures. 

Each table represents the economic contribution to the county as visitors to that county spend 
money in the county to use the reefs.  The economic contributions cannot be summed over the 
four counties to get the total contribution of the reefs to southeast Florida.  Instead, the 
expenditures of visitor reef users to southeast Florida would have to be estimated wherein a 
visitor comes from outside the four county area.  In this study, each county’s visitors were 
evaluated on a county-by-county basis, so that a visitor in Palm Beach County could be a 
resident of Broward County.  If the expenditures of all four counties reported in this study were 
added together and then input into the IMPLAN model to estimate the economic contribution to 
southeast Florida, the reported economic contribution of the reefs would be overestimated. This 
is because southeast Florida resident expenditures would be included in the multiplier effects. 
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Table 2.2.2-9 (Visitors) 
Economic Contribution of Reef-Related Expenditures by Visitors to Palm Beach County 

Economic Area is Palm Beach County 
June 2000 to May 2001 – In 2000 dollars 

Reef Type/Economic Contribution Direct Indirect Induced Total 
Artificial Reefs      
Sales $48,139,911 $13,615,865 $19,410,419 $81,166,195 
Total Income $25,033,935 $7,408,596 $12,211,129 $44,653,660 
Employment 849 142 253 1,244 
Indirect Business Taxes  $4,087,804 $754,643 $1,210,601 $6,053,048 
Natural Reefs      
Sales $135,647,661 $37,909,019 $54,627,400 $228,184,080 
Total Income $72,055,317 $20,844,992 $34,328,471 $127,228,780 
Employment 2,439 401 712 3,552 
Indirect Business Taxes  $11,220,086 $2,152,321 $3,417,124 $16,789,531 
Natural and Artificial Reefs      
Sales $183,787,572 $51,524,884 $74,037,819 $309,350,275 
Total Income $97,089,252 $28,253,588 $46,539,600 $171,882,440 
Employment 3,288 543 965 4,796 
Indirect Business Taxes  $15,307,890 $2,906,964 $4,627,725 $22,842,579 
 
 

Table 2.2.2-10 (Visitors) 
Economic Contribution of Reef-Related Expenditures by Visitors to Broward County 

Economic Area is Broward County 
June 2000 to May 2001 – In 2000 dollars 

Reef Type/Economic Contribution Direct Indirect Induced Total 
Artificial Reefs      
Sales $493.3 $136.67 $241.11 $871.08 
Total Income $264.67 $75.01 $149.75 $489.43 
Employment 11,155 1,548 3,306 16,009 
Indirect Business Taxes  $46.87 $7.87 $15.11 $69.85 
Natural Reefs      
Sales $526.11 $145.52 $257.48 $929.11 
Total Income $282.27 $79.75 $159.93 $521.95 
Employment 11,814 1,645 3,530 16,989 
Indirect Business Taxes  $50.15 $8.37 $16.13 $74.69 
Natural and Artificial Reefs      
Sales $1,019.41 $282.18 $498.59 $1,800.19 
Total Income $546.97 $154.76 $309.67 $1,011.37 
Employment 22,969 3,193 6,837 32,999 
Indirect Business Taxes  $97.02 $16.23 $31.24 $144.49 
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Table 2.2.2-11 (Visitors) 
Economic Contribution of Reef-Related Expenditures by Visitors to Miami-Dade County 

Economic Area is Miami-Dade County 
June 2000 to May 2001 – In 2000 dollars 

Reef Type/Economic Contribution Direct Indirect Induced Total 
Artificial Reefs      
Sales $181,992,354 $50,373,237 $91,522,054 $323,887,645 
Total Income $98,068,036 $26,955,522 $56,811,301 $181,834,859 
Employment 3,532 520 1,214 5,266 
Indirect Business Taxes  $18,462,677 $2,954,424 $5,467,652 $26,884,753 

Natural Reefs      
Sales $390,156,057 $106,631,671 $200,284,701 $697,072,429 
Total Income $211,942,283 $56,642,529 $124,502,414 $393,087,226 
Employment 7,462 1,087 2,662 11,211 
Indirect Business Taxes  $41,647,111 $6,178,534 $11,923,603 $59,749,248 

Natural and Artificial Reefs      
Sales $572,148,411 $157,004,908 $291,806,755 $1,020,960,074 
Total Income $310,010,319 $83,598,051 $181,313,715 $574,922,085 
Employment 10,994 1,607 3,876 16,477 
Indirect Business Taxes  $60,109,788 $9,132,958 $17,391,255 $86,634,001 

 
 

Table 2.2.2-12 (Visitors) 
Economic Contribution of Reef-Related Expenditures by Visitors to Monroe County 

Economic Area is Monroe County 
June 2000 to May 2001 – In 2000 dollars 

 Artificial Reefs Natural Reefs Total 

Total Sales $82,159,376 $274,581,481 $356,740,857 
Total Income $26,695,085 $94,168,665 $120,863,750 
Total Employment 1,916 6,737 8,653 
 

2.2.3 Use Value 
Use value was defined in the introduction to this report.  In this study, four types of use values 
were estimated:  (1) the value of maintaining the natural reefs in their existing condition; (2) the 
value of maintaining the artificial reefs in their existing condition; (3) the value of maintaining 
both artificial and natural reefs in their existing condition; and (4) the value of adding and 
maintaining additional artificial reefs.   In general, use value is the maximum amount of money 
that reef users are willing to pay to maintain the reefs in their existing condition and to add more 
artificial reefs to the system.  Use value is measured in terms of per party per trip for existing 
natural and artificial reefs, and per party per year for new artificial reefs.  For presentation, 
values were normalized to values per person-day of reef use so they can be compared with the 
results of other studies.  Use value is also presented in aggregate for all users of the reef system. 
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The visitor reef-user values associated with maintaining the reefs in their existing conditions for 
each county is provided in Table 2.2.3-1.  Use value per person day means the value per person 
day of artificial, natural or all reef use, as specified in the table.  Values for all reefs were taken 
from statistical analysis of responses to Question 38 of Visitor Boater Survey:  “Suppose that 
both of the above plans to maintain the natural and artificial reefs in southeast Florida were put 
together into a combined program...If your total costs for this trip would have been $___ higher, 
would you have been willing to pay this amount to maintain the artificial and natural reefs.”  
Values for artificial reefs were taken from statistical analysis of responses to Question 36 
pertaining only to a program to maintain the existing artificial reefs in their current condition.  
Values for natural reefs were taken from statistical analysis of responses to Question 34 
pertaining only to a program to maintain the natural reefs in their current condition. 

A logit model was used on all the visitor data pooled across all four counties and the two seasons 
(e.g., summer and winter).  The logit model was used to test for differences by county, season, 
activity-boat mode, type of reef used (e.g., natural or artificial), and various user characteristics 
such as, household income, age of respondent, race/ethnicity, sex, boat ownership, years of 
boating experience in South Florida and whether the respondent was a member of a fishing or 
diving club. 

Separate models were estimated for each of the four reef programs (e.g., natural reefs, existing 
artificial reefs, natural and artificial reefs combined, and new artificial reefs and maintenance).  
For all four reef programs, significant differences were found by county.  On both a per party per 
trip and per person-trip basis, Miami-Dade County had the lowest values for all four reef 
programs.  In order from lowest to highest values were Miami-Dade, Palm Beach, Broward and 
Monroe. 

Significant differences were also found by activity-boat modes, but these differences were 
dependent on reef type and county.  For natural reefs, there were no differences that could be 
identified for Miami-Dade County.  For Palm Beach and Broward counties, scuba divers from 
charter/party boats had significantly higher values than users from all other activity-boat modes.  
For Monroe County, snorkelers from private/rental boats and scuba divers from charter/party 
boats had higher values than users of all other activity-boat modes. 

For existing artificial reefs, there were no  differences found by activity-boat modes for Miami-
Dade, Palm Beach and Broward counties.  For Monroe County, differences were found for 
snorkelers from private/rental boats and for those who bottom fished from private/rental boats.  
These latter user groups were, holding all other factors constant, willing to pay more than those 
who participated in other activity-boat modes. 

For the combined natural and artificial reef program, there were no differences found among 
activity-boat modes in Miami-Dade County.  For Palm Beach and Broward counties, scuba 
divers from charter/party boats were willing to pay more than those who participated in other 
activity-boat modes.  For Monroe County, snorkelers from private/rental boats, scuba divers 
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from charter/party boats, and those who participated in bottom fishing from private/rental boats 
had higher willingness to pay than those who participated in other activity-boat modes. 

For the new artificial reefs, there were no differences found among the different activity-boat 
modes in Miami-Dade County.  For Palm Beach, Broward and Monroe counties, scuba divers 
from charter/party boats had a higher willingness to pay than those who participated in all other 
activity-boat modes. 

Season was a significant factor in all estimated models.  Summer season visitors had 
significantly lower willingness to pay than winter season visitors.  This influenced our decision 
on how to calculate total annual value.  We calculated separate total values for the summer and 
winter seasons and then added them together to get annual values. 

Household income was a significant factor in all of the estimated logit models.  The higher the 
household income levels, the higher the willingness to pay.  Race/ethnicity was mixed.  There 
were no significant differences for Hispanic visitors.  Whites (95 percent of the visitors) had 
higher willingness to pay for natural reefs, existing artificial reefs and the combination of natural 
and artificial reefs, but being white was not significant for new artificial reefs. 

Sex was only significant for existing artificial reefs.  Males (74 percent of the sample reef users) 
had higher willingness to pay than female reef users.  Boat ownership was significant for existing 
artificial reefs and for the combined natural and artificial reef programs.  Boat owners had higher 
willingness to pay than non-boat owners, holding all other factors constant, for these two 
programs. 

For all other factors tested, there were no significant differences in willingness-to-pay for any of 
the four programs.  These factors included age, years of experience in South Florida boating and 
membership in a fishing or diving club. 

The logit model was used to estimate the values per party per trip for each of the sampled users 
for each reef type program.  For new artificial reefs, this required an additional calculation 
because the question asked for a yearly amount instead of an amount per trip.  For new artificial 
reefs, we divided the per party per year estimate by the number of trips that the person made to 
South Florida on which they used artificial reefs over the past 12 months.  We then estimated 
separate sample averages for each county, Season and Activity-boat mode for which there were 
significant differences.  These values per party per trip were then divided by the average party 
size (number of people who benefited from or incurred the trip expenses) by county and activity-
boat mode to get estimates of willingness to pay per person-trip. 

To estimate annual user values, the values per person-trip were multiplied by the estimates of the 
number of person-trips by county, Season and Activity-boat mode.  Although we present the 
more aggregated results here, the details are provided in the Technical Appendix to this report. 
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User value per person-day was derived by simply dividing the total annual user value by the 
relevant number of total annual person-days.  Again, the value per person-day is a standardized 
measure that can be compared with results from other studies. 

The results are consistent with the idea that natural reefs are more valuable than artificial reefs.  
Across all four counties, natural reefs were valued by visitors at $16.85 per person-day versus 
$14.26 per person-day for artificial reefs.  Numbers of person-days of reef use were also higher 
for natural versus artificial reefs.  This translates into an estimated $148 million in annual use 
value for the natural reefs versus $70 million for the artificial reefs. 

Visitor reef users in Palm Beach County are willing to pay $21 million per year to maintain both 
the artificial reefs and the natural reefs in their current condition by maintaining water quality, 
limiting damage to reefs from anchoring, and preventing overuse of the reefs.  When the projects 
to protect the artificial and natural reefs are considered separately, visitor reef users are willing to 
pay $6 million to protect the artificial reefs and $26 million to protect the natural reefs. 

Visitor reef users in Broward County are willing to pay $113 million per year to maintain both 
the artificial reefs and the natural reefs in their current condition by maintaining water quality, 
limiting damage to reefs from anchoring, and preventing overuse of the reefs.  When the projects 
to protect the artificial and natural reefs are considered separately, visitor reef users are willing to 
pay $52 million to protect the artificial reefs and $64 million to protect the natural reefs. 

Visitor reef users in Miami-Dade County are willing to pay $33 million per year to maintain both 
the artificial reefs and the natural reefs in their current condition by maintaining water quality, 
limiting damage to reefs from anchoring, and preventing overuse of the reefs.  When the projects 
to protect the artificial and natural reefs are considered separately, visitor reef users are willing to 
pay $6 million to protect the artificial reefs and $23 million to protect the natural reefs. 

Visitor reef users in Monroe County are willing to pay $39 million per year to maintain both the 
artificial reefs and the natural reefs in their current condition by maintaining water quality, 
limiting damage to reefs from anchoring, and preventing overuse of the reefs.  When the projects 
to protect the artificial and natural reefs are considered separately, visitor  reef users are willing 
to pay $6 million to protect the artificial reefs and $36 million to protect the natural reefs. 

The sum of the values for the individual reef programs can be different from the value for the 
combined programs.  This is because some respondents are not willing to pay the sum of the 
individual program values to finance the combined programs.  This is probably due to income 
constraints as higher bid values are provided to the respondents.  So bear in mind that 
willingness to pay for the combined programs is a completely different scenario from willingness 
to pay for the individual programs. 

The capitalized value of the reef user values is the present value of the annual values calculated 
at three percent discount rate.  It represents the “stock” value analogous to land market values.  
The capitalized visitor reef user value for all southeast Florida reefs is $6.9 billion.  Bear in mind 
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that this value only includes the value that visitor reef users place on the reefs and does not 
include the values that resident reef users and non-reef-users place on the reefs or the economic 
contribution of the reefs.  The estimation of the value of reefs to non-reef users was not part of 
this study. 

Reef users’ willingness to pay to invest in and maintain “new” artificial reefs is provided in 
Table 2.2.3-2.  The use value per person-day is the value per day or a portion of a day of 
artificial reef use.   In Palm Beach County, reef users are willing to pay $4 million annually for 
this program in Palm Beach county.  Broward County reef users are willing to pay $15 million 
per year while Miami-Dade County reef users are willing to pay $3.6 million per year.  Monroe 
County reef users are willing to pay $1.7 million annually per year to fund this program in 
Monroe County. 
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Table 2.2.3-1 (Visitors) 
Annual Use Value From June 2000 to May 2001 and Capitalized Value associated With Reef Use 

Visitor Reef-Users by County 

Item 
Palm Beach 

County 
Broward 
County 

Miami-Dade 
County 

Monroe 
County Total 

All Reefs - Artificial and Natural      

Number of Person-Days of Reef Use 1,260,787 5,722,125 4,660,392 2,076,862 13,720,166 

Use Value Per Person-Day of Reef Use $16.68 $19.92 $7.01 $17.19 $15.04 

Annual Use Value in Million Dollars $21.03 $113.98 $32.65 $38.67 $206.34 

Capitalized Value @ 3 percent Discount Rate in Billion Dollars $0.7 $3.8 $1.1 $1.3 $6.9 

Artificial Reefs       

Number of Person-Days of Artificial Reef Use 330,112 2,694,915 1,412,438 478,395 4,915,860 

Use Value Per Person-Day $17.89 $19.39 $4.31 $12.23 $14.26 

Annual Use Value in Million Dollars $5.91 $52.26 $6.08 $5.85 $70.10 

Capitalized Value @ 3 percent Discount Rate in Billion Dollars $0.2 $1.7 $0.2 $0.2 $2.3 

Natural Reefs       

Number of Person-Days of Natural Reef Use 930,675 3,027,210 3,247,954 1,598,467 8,804,306 

Use Value Per Person-Day $27.85 $21.04 $7.09 $22.35 $16.85 

Annual Use Value in Million Dollars $25.92 $63.70 $23.01 $35.72 $148.35 

Capitalized Value @ 3 percent Discount Rate in Billion Dollars $0.8 $2.1 $0.8 $1.2 $4.9 
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Table 2.2.3-2 (Visitors) 
Estimated Use Value of Investing in and Maintaining "New" Artificial Reefs 

Visitor Reef-Users by County 

Item 
Palm Beach 

County 
Broward 
County 

Miami-Dade 
County 

Monroe 
County Total 

Number of Person-Days of Artificial Reef Use 330,112 2,694,915 1,412,438 478,395 4,915,860 

Use Value Per Person-Day for "New" Artificial Reefs $12.01 $5.55 $2.57 $3.60 $4.94 

Annual Use Values for "New" Artificial Reefs in Million Dollars $4.00 $14.94 $3.63 $1.72 $24.26 

Capitalized Value @ 3 percent Discount Rate in Million Dollars $132.15 $498.15 $120.89 $57.48 $808.67 

Note:  Use value per person-day is use value per day or portion of a day of artificial reef use. 
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2.2.4 Demographic Information 
The Visitor Boater Survey asked the respondent questions regarding his/her socioeconomic 
characteristics so that a picture of the typical reef user could be developed.  The results for each 
county are summarized in Table 2.2.4-1. 

Table 2.2.4-1 (Visitors) 
Demographic Characteristics of Visitor Reef-Users in Southeast Florida, 2000 

Characteristic 
Palm Beach 

County 
Broward 
County 

Miami-Dade 
County 

Monroe 
County 

Median Age of Respondent – Years 41 39 41 44 
Sex of Respondent     

Male 79% 77% 75% 70% 
Female 21% 23% 25% 30% 

Race of Respondent     
White 94% 89% 83% 95% 
Black 2% 7% 7% 2% 
Other 4% 4% 10% 3% 

Percent Hispanic / Latino 5% 13% 29% 8% 
     
Median Household Income $87,500 $87,500 $55,000 $87,500 
     
Average Years Boating in Southeast 
Florida 9.2 6.7 6.7 7.4 

     
Average Length of Own Boat Used 
in Saltwater Boating in Feet 25 27 26 22 

     
Percent of Respondents Who Belong 
to Fishing and/or Diving Clubs 24% 12% 6% 11% 

 
2.3 Total – Residents and Visitors 
This section summarizes the user activities, economic contribution and use values associated 
with the artificial and natural reefs of southeast Florida for both residents and visitors.  
Demographic information of both resident and visitor reef users is also provided. 

2.3.1 User Activity 
The numbers of person-days spent using the reefs in southeast Florida by county, reef type and 
population (residents and visitors) are summarized in Table 2.3.1-1.  Visitors and residents spent 
28 million person-days using artificial and natural reefs in southeast Florida during the 12-month 
period from June 2000 to May 2001.   Residents spent 14.2 million person-days and visitors 
spent 13.7 million person-days.  Reef users spent 10 million person-days using artificial reefs 
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and 18 million person-days using natural reefs. A summary of reef use by type of activity is 
provided in Table 2.3.1-2. 

Table 2.3.1-1 
Number of Person-Days Spent on Artificial and Natural Reefs in Southeast Florida 

Residents and Visitors By County (in millions) 
Palm Beach County Broward County 

Population 
Artificial 

Reefs 
Natural 
Reefs All Reefs 

Artificial 
Reefs 

Natural 
Reefs All Reefs 

Residents 1.08 1.90 2.98 1.28 2.44 3.72 
Visitors 0.33 0.93 1.26 2.70 3.02 5.72 
Total 1.41 2.83 4.24 3.98 5.46 9.44 

 

Miami-Dade County Monroe County 

Population 
Artificial 

Reefs 
Natural 
Reefs All Reefs 

Artificial 
Reefs 

Natural 
Reefs All Reefs 

Residents 1.54 2.97 4.51 0.99 2.04 3.03 
Visitors 1.41 3.25 4.66 0.48 1.60 2.08 
Total 2.95 6.22 9.17 1.47 3.64 5.11 

 
Southeast Florida 

Population 
Artificial 

Reefs 
Natural 
Reefs All Reefs 

Residents 4.89 9.35 14.24 
Visitors 4.92 8.80 13.72 
Total 9.81 18.15 27.96 
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Table 2.3.1-2 
Number of Person-Days Spent Using Reefs in Southeast Florida By Recreational Activity 

Residents and Visitors By County (in millions) 
Palm Beach County Broward County 

Population Residents Visitors Total Residents Visitors Total 

Snorkeling 0.62 0.13 0.74 0.73 0.35 1.09 
Scuba Diving 0.81 0.92 1.73 0.83 3.02 3.85 
Fishing 1.55 0.21 1.76 2.15 2.29 4.45 
Glass Bottom Boats - 0 0 - 0.05 0.05 
Total 2.98 1.26 4.23 3.71 5.71 9.44 
 

Miami-Dade County Monroe County 
Population Residents Visitors Total Residents Visitors Total 

Snorkeling 1.23 0.88 2.11 0.99 0.76 1.75 
Scuba Diving 0.70 0.44 1.14 0.48 0.36 0.83 
Fishing 2.58 3.32 5.90 1.56 0.88 2.45 
Glass Bottom Boats - 0.02 0.02 - 0.08 0.08 
Total 4.51 4.66 9.17 3.03 2.08 5.11 
 

Southeast Florida 
Population Residents Visitors Total 

Snorkeling 3.57 2.13 5.69 
Scuba Diving 2.82 4.73 7.55 
Fishing 7.85 6.71 14.56 
Glass Bottom Boats - 0.15 0.15 
Total 14.24 13.72 27.95 
Note: Residents were not asked about their participation in glass bottom 

boat sightseeing. 
 

Overall, fishing activity on the reefs appears to dominate when snorkeling and scuba diving are 
compared separately.  When snorkeling and scuba diving are consider together as diving 
activities, diving and fishing contribute about equally to total reef use in southeast Florida. 

2.3.2 Economic Contribution 
The total economic contribution of the reefs to each county includes the contribution of reef 
expenditures to sales, income and employment.   Expenditures by visitors generate income and 
jobs within the industries that supply reef-related goods and services, such as charter / party boat 
operations, restaurants and hotels.  These industries are called direct industries.  In addition, 
these visitor expenditures create multiplier effects wherein additional income and employment is 
created as the income earned by the reef-related industries is re-spent within the county.  These 
additional effects of reef-related expenditures are called indirect and induced.  Indirect effects are 
generated as the reef-related industries purchase goods and services from other industries in the 
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county.  Induced effects are created when the employees of the direct and indirect industries 
spend their money in the county. 

For visitors, the direct, indirect and induced economic contribution of the reefs was estimated 
using the estimated reef-related expenditures and economic input-output models. 

For residents, the expenditures were converted to sales, income and employment generated 
within the directly affected industries.  The multiplier effect of reef-related spending by residents 
in the county was not estimated because this spending is also the result of multiplier effects from 
other economic activities within the county.  The multiplier effect of resident spending on reef-
related activities is attributed both to the reef system and to these other economic activities that 
generated the resident income used to purchase the reef-related goods and services.  Thus, the 
economic importance of the reefs would be overstated if the multiplier effects were considered.  
To provide a conservative estimate of the economic contribution of resident use of the reef 
system, the multiplier effects were not included. 

The economic contributions of the reefs to each of the counties are provided in Tables 2.3.2-1 
through 2.3.2-9.  The sales contribution is defined as the value of the additional output produced 
in the county due to the reef-related expenditures.  The total income contribution is defined as 
the sum of employee compensation, proprietor’s income, interest, rents, and profits generated as 
a result of the reef-related expenditures.  The employment contribution is the number of full-time 
and part-time jobs created due to the reef-related expenditures. 

The economic contributions canno t be summed over the four counties to get the total 
contribution of the reefs to southeast Florida.  Instead, the expenditures of visitor reef users to 
southeast Florida would have to be estimated wherein a visitor comes from outside the four 
county area.  In this study, each county’s visitors were evaluated on a county-by-county basis, so 
that a visitor in Palm Beach County could be a resident of Broward County.  If the expenditures 
of all four counties reported in this study were added together and then input into the economic 
input-output models to estimate the economic contribution to southeast Florida, the reported 
economic contribution of the reefs would be overestimated.  This is because southeast Florida 
resident expenditures imbedded in the expenditures by visitors would be included in the 
multiplier effects. 

Reef-related expenditures generated $504 million in sales in Palm Beach County, $2.1 billion in 
sales in Broward County, $1.3 billion in sales in Miami-Dade County and $490 million in sales 
in Monroe County during the 12-month period from June 2000 to May 2001 as summarized in 
Table 2.3.2-3.  These sales resulted in $194 million in income to Palm Beach County residents, 
$1.05 billion in income to Broward County residents, $614 million in income to Miami-Dade 
County residents and $138 million in income to Monroe County residents during the same time 
period as summarized in Table 2.3.2-6.  Reef-related expenditures provided 6,300 jobs in Palm 
Beach County, 35,500 jobs in Broward County, 18,600 jobs in Miami-Dade County and 10,000 
jobs in Monroe County as summarized in Table 2.3.2-9.  Artificial reef-related expenditures 
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contributed about a third of the economic contribution and natural reef-related expenditures 
contributed about two-thirds of the economic contribution among the four counties. 

Reef-related expenditures within each county are responsible for up to 7 percent of personal 
income and 16.5 percent of employment, depending on the county.  The percent of reef-related 
income that is total personal income for each county is provided in Table 2.3.2-10.  The percent 
of ref-related employment that is total county employment is also presented in this table.  The 
income and employment data used to calculate the percentages are provided in Table 2.3.2-11.  
Personal income is income from all sources, including employee compensation, proprietor’s 
income, other property income and government transfer payments. 

Table 2.3.2-1 
Economic Contribution of Artificial Reef-Related Expenditures to Each County 

Contribution to Sales 
June 2000 to May 2001 – In Millions of 2000 dollars 

County 
Round of Spending Palm Beach Broward Miami-Dade Monroe 
Directa     

Resident $67.00 $90.90 $95.20 $44.30 
Visitor $48.14 $493.30 $181.99 $73.36 
Total $115.14 $584.20 $277.19 $117.66 

Indirectb $13.62 $136.67 $50.37 $8.80 
Induced $19.41 $241.11 $91.52  
Total $148.17 $961.98 $419.09 $126.46 
a The direct contribution is the actual expenditures made in the county. 
b For Monroe County, both the indirect and induced contribution are included under indirect. 
 

Table 2.3.2-2 
Economic Contribution of Natural Reef-Related Expenditures to Each County 

Contribution to Sales 
June 2000 to May 2001 – In Millions of 2000 dollars 

County 
Round of Spending Palm Beach Broward Miami-Dade Monroe 
Directa     

Resident $128.40 $178.90 $180.40 $88.00 
Visitor $135.65 $526.11 $390.16 $245.16 
Total $264.05 $705.01 $570.56 $333.16 

Indirectb $37.91 $145.51 $106.63 $29.42 
Induced $54.63 $257.48 $200.28  
Total $356.59 $1,108.01 $877.47 $362.58 
a The direct contribution is the actual expenditures made in the county. 
b For Monroe County, both the indirect and induced contribution are included under indirect. 
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Table 2.3.2-3 
Economic Contribution of All Reef-Related Expenditures to Each County 

Contribution to Sales 
June 2000 to May 2001 – In millions of 2000 dollars 

County 
Round of Spending Palm Beach Broward Miami-Dade Monroe 
Directa     

Resident $195.40 $269.80 $275.60 $132.30 
Visitor $183.79 $1,019.41 $572.15 $318.52 
Total $379.19 $1,289.21 $847.75 $450.82 

Indirectb $51.52 $282.18 $157.00 $38.22 
Induced $74.04 $498.59 $291.81 $0 
Total $504.75 $2,069.98 $1,296.56 $489.04 
a The direct contribution is the actual expenditures made in the county. 
b For Monroe County, both the indirect and induced contribution are included under indirect. 
 
 

Table 2.3.2-4 
Economic Contribution of Artificial Reef-Related Expenditures to Each County 

Contribution to Total Income a 
June 2000 to May 2001 – In millions of 2000 dollars 

County  
Round of Spending Palm Beach Broward Miami-Dade Monroe 

Direct     
Resident $7.70 $12.50 $13.40 $5.80 
Visitorb $25.00 $264.67 $98.00 $26.70 
Total $32.70 $277.17 $111.40 $32.50 

Indirect $7.40 $75.01 $27.00  
Induced $12.20 $149.75 $56.80  
Total $52.30 $501.93 $195.20 $32.50 
a  Total income includes employee compensation, proprietor's income, interest, rents and profits 
b  For Monroe County, the direct, indirect and induced contribution are included under direct. 
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Table 2.3.2-5 
Economic Contribution of Natural Reef-Related Expenditures to Each County 

Contribution to Total Income a 
June 2000 to May 2001 – In millions of 2000 dollars 

County 
Round of Spending Palm Beach Broward Miami-Dade Monroe 
Direct     

Resident $14.70 $25.20 $25.50 $11.40 
Visitorb $72.00 $282.26 $211.90 $94.20 
Total $86.70 $307.46 $237.40 $105.60 

Indirect $21.00 $79.75 $56.60  
Induced $34.00 $159.93 $124.50  
Total $141.70 $547.14 $418.50 $105.60 
a  Total income includes employee compensation, proprietor's income, interest, rents and profits 
b  For Monroe County, the direct, indirect and induced contribution are included under direct. 
 
 

Table 2.3.2-6 
Economic Contribution of All Reef-Related Expenditures to Each County 

Contribution to Total Income a 
June 2000 to May 2001 – In millions of 2000 dollars 

County 
Round of Spending Palm Beach Broward Miami-Dade Monroe 

Direct     
Resident $22.40 $37.70 $38.90 $17.20 
Visitorb $97.00 $546.97 $309.90 $120.90 
Total $119.40 $584.67 $348.80 $138.10 

Indirect $28.40 $154.76 $83.60 $0 
Induced $46.20 $309.67 $181.30 $0 
Total $194.00 $1,049.43 $613.70 $138.10 
a  Total income includes employee compensation, proprietor's income, interest, rents and profits 
b  For Monroe County, the direct, indirect and induced contribution are included under direct. 
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Table 2.3.2-7 
Economic Contribution of Artificial Reef-Related Expenditures to Each County 

Contribution to Employmenta 
June 2000 to May 2001 – Number of Full-Time and Part-Time Jobs 

County 
Round of Spending Palm Beach Broward Miami-Dade Monroe 
Direct     

Resident 512 812 724 403 
Visitorb 849 11,155 3,532 1,916 
Total 1,361 11,967 4,256 2,319 

Indirect 142 1,548 520  
Induced 253 3,306 1,214  
Total 1,756 16,821 5,990 2,319 
a  Total income includes employee compensation, proprietor's income, interest, rents and profits 
b  For Monroe County, the direct, indirect and induced contribution are included under direct. 
 
 

Table 2.3.2-8 
Economic Contribution of Natural Reef-Related Expenditures to Each County 

Contribution to Employmenta 
June 2000 to May 2001 – Number of Full-Time and Part-Time Jobs 

County 
Round of Spending Palm Beach Broward Miami-Dade Monroe 

Direct     
Resident 992 1,662 1,385 792 
Visitorb 2,439 11,814 7,462 6,737 
Total 3,431 13,476 8,847 7,529 

Indirect 401 1,645 1,087  
Induced 712 3,530 2,662  
Total 4,544 18,651 12,596 7,529 
a  Total income includes employee compensation, proprietor's income, interest, rents and profits 
b  For Monroe County, the direct, indirect and induced contribution are included under direct. 
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Table 2.3.2-9 
Economic Contribution of All Reef-Related Expenditures to Each County 

Contribution to Employmenta 
June 2000 to May 2001 – Number of Full-Time and Part-Time Jobs 

County 
Round of Spending Palm Beach Broward Miami-Dade Monroe 
Direct     

Resident 1,504 2,474 2,109 1,195 
Visitorb 3,288 22,969 10,994 8,653 
Total 4,792 25,443 13,103 9,848 

Indirect 543 3,193 1,607 0 
Induced 965 6,837 3,876 0 
Total 6,300 35,473 18,586 9,848 
a  Total income includes employee compensation, proprietor's income, interest, rents and profits 
b  For Monroe County, the direct, indirect and induced contribution are included under direct. 
 

Table 2.3.2-10 
Percent of County Income and Employment Tied to Reef Use 

County 
Percent of Total Income 

That Is Reef-Related 
Percent of Employment 

That Is Reef-Related 
Palm Beach 0.6 0.8 
Broward 3.0 4.0 
Miami-Dade 1.2 2.7 
Monroe 7.0 16.5 
Source:  Study results and U.S. Department of Commerce, Bureau of Economic Analysis 

 

Table 2.3.2-11 
Personal Income and Employment by County, 1999 

County 

Personal Income 
Place of Residence 

(Billions $) 

Personal Income 
Place of Work 

(Billions $) 
Employment 
(Number)a 

Palm Beach 43.978 21.357 615,482 
Broward 45.208 25.432 818,928 
Miami-Dade 53.811 41.518 1,234,196 
Monroe 2.754 1.366 52,431 
a  Number of full and part-time jobs 
Source:  U.S. Department of Commerce, Bureau of Economic Analysis 
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2.3.3 Use Value 
In this study, three types of use values were estimated:  (1)  the value of maintaining the natural 
reefs in their existing condition; (2) the value of maintaining the artificial reefs in their existing 
condition and (3) the value of adding and maintaining additional artificial reefs.  In general, use 
value is the maximum amount of money that reef users are willing to pay to maintain the reefs in 
their existing condition and to add more artificial reefs to the system.  Use value is presented in 
terms of per person per day of reef use and in aggregate for all users of the reef system. 

The reef-user values associated with maintaining the reefs in their existing conditions for each 
county is provided in Table 2.3.3-1.  Use value per person day means the value per person day of 
artificial, natural or all reef use, as specified in the table.  Values for all reefs were taken from 
statistical analysis of responses to Question 38 of Visitor Boater Survey:  “Suppose that both of 
the above plans to maintain the natural and artificial reefs in southeast Florida were put together 
into a combined program...If your total costs for this trip would have been $___ higher, would 
you have been willing to pay this amount to maintain the artificial and natural reefs.”  Values for 
artificial reefs were taken from statistical analysis of responses to Question 36 pertaining only to 
a program to maintain the existing artificial reefs in their current condition.  Values for natural 
reefs were taken from statistical analysis of responses to Question 34 pertaining only to a 
program to maintain the natural reefs in their current condition.   

Visitor and resident reef users in Palm Beach County are willing to pay $31 million per year to 
maintain both the artificial reefs and the natural reefs in their current condition by maintaining 
water quality, limiting damage to reefs from anchoring, and preventing overuse of the reefs.  
When the projects to protect the artificial and natural reefs are considered separately, visitor and 
resident reef users are willing to pay $9 million to protect the artificial reefs and $42 million to 
protect the natural reefs. 

Visitor and resident reef users in Broward County are willing to pay $126 million per year to 
maintain both the artificial reefs and the natural reefs in their current condition by maintaining 
water quality, limiting damage to reefs from anchoring, and preventing overuse of the reefs.  
When the projects to protect the artificial and natural reefs are considered separately, visitor and 
resident reef users are willing to pay $56 million to protect the artificial reefs and $84 million to 
protect the natural reefs. 

Visitor and resident reef users in Miami-Dade County are willing to pay $47 million per year to 
maintain both the artificial reefs and the natural reefs in their current condition by maintaining 
water quality, limiting damage to reefs from anchoring, and preventing overuse of the reefs.  
When the projects to protect the artificial and natural reefs are considered separately, visitor and 
resident reef users are willing to pay $10 million to protect the artificial reefs and $47 million to 
protect the natural reefs. 

Visitor and resident reef users in Monroe County are willing to pay $50 million per year to 
maintain both the artificial reefs and the natural reefs in their current condition by maintaining 
water quality, limiting damage to reefs from anchoring, and preventing overuse of the reefs.  
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When the projects to protect the artificial and natural reefs are considered separately, visitor and 
resident reef users are willing to pay $9 million to protect the artificial reefs and $55 million to 
protect the natural reefs. 

The sum of the values for the individual reef programs can be different from the value for the 
combined programs.  This is because some respondents are not willing to pay the sum of the 
values for the individual programs to finance the combined programs.  This is primarily due to 
income constraints as higher bid values are provided to the respondents.  So bear in mind that 
willingness to pay for the combined programs is a different scenario from willingness to pay for 
the individual programs. 

The capitalized value of the reef user values is the present value of the annual values calculated 
at three percent discount rate.  It represents the “stock” value analogous to land market values.  
The capitalized reef user value for all southeast Florida reefs is $21.5 billion.  Bear in mind that 
this value only includes the value that reef users place on the reefs and does not include the 
values that non-reef-users place on the reefs or the economic contribution of the reefs.  From 
previous studies of resource valuation, the total value to non-reef users is likely to be much 
larger than the total value to reef users.  The estimation of this value was not part of this 
study. 

Reef users’ willingness to pay to invest in and maintain “new” artificial reefs is provided in 
Table 2.3.3-2.  The use value per person-day is the value per day or a portion of a day of 
artificial reef use.  In Palm Beach County, reef users are willing to pay $4.8 million annually for 
this program in Palm Beach county.  Broward County reef users are willing to pay $15.7 million 
per year while Miami-Dade County reef users are willing to pay $4.1 million per year.  Monroe 
County reef users are willing to pay $2.1 million annually per year to fund this program in 
Monroe County. 
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Table 2.3.3-1 (Residents and Visitors) 
Annual Use Value From June 2000 to May 2001 and Capitalized Value associated With Reef Use 

Southeast Florida 

Item 
Palm Beach 

County Broward County 
Miami-Dade 

County Monroe County Total 
All Reefs - Artificial and Natural     
Person-Days of Reef Use (in millions) 4.24 9.44 9.17 5.11 27.96 
Use Value Per Person-Day $7.34 $13.35 $5.12 $9.87 $9.10 
Annual Use Value in million dollars $31.30 $126.02 $46.95 $50.44 $254.51 
Capitalized Value @ 3 percent 
Discount Rate in billion dollars $1.0 $4.2 $1.6 $1.7 $8.5 

Artificial Reefs     
Person-Days of Reef Use (in millions) 1.4 3.97 2.95 1.47 9.80 
Use Value Per Person-Day $6.47 $14.07 $3.50 $6.36 $8.63 
Annual Use Value in million dollars $9.09 $55.86 $10.33 $9.35 $84.63 
Capitalized Value @ 3 percent 
Discount Rate in billion dollars 

$0.3 $1.9 $0.3 $0.3 $2.8 

Natural Reefs     
Person-Days of Reef Use (in millions) 2.83 5.47 6.21 3.64 18.15 
Use Value Per Person-Day $14.86 $15.16 $7.54 $16.34 $12.74 
Annual Use Value in million dollars $42.12 $83.60 $46.70 $55.22 $227.65 
Capitalized Value @ 3 percent 
Discount Rate in billion dollars $1.4 $2.8 $1.6 $1.8 $7.6 
a Use Value per Person per Day is the average among the counties. 
Note: Use value per person day means per person day of artificial, natural or all reef use.  Values for all reefs taken from statistical analysis of responses to Question 38 of 

Visitor Boater Survey:  Suppose that both of the above plans to maintain the natural and artificial reefs in southeast Florida were put together into a combined 
program...If you total costs for this trip would have been $___ higher, would you have been willing to pay this amount to maintain the artificial and natural reefs.  Values 
for artificial reefs taken from statistical analysis of responses to Question 36 pertaining only to a program to maintain the existing artificial reefs in their current 
condition.  Values for natural reefs taken from statistical analysis of responses to Question 34 pertaining only to a program to maintain the natural reefs in their current 
condition.  Therefore, the sum of the values for the individual reef programs will be less than the value for both programs. 
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Table 2.3.3-2 (Residents and Visitors) 
Estimated Use Value of Investing in and Maintaining "New" Artificial Reefs 

Southeast Florida 

Item 
Palm Beach 

County 
Broward 
County 

Miami-Dade 
County 

Monroe 
County Total 

Person-Days of Artificial Reef Use (in 
millions) 1.40 3.97 2.95 1.47 9.80 

Use Value Per Person-Day for "New" 
Artificial Reefs  $3.37 $3.95 $1.38 $1.46 $2.72 

Annual Use Values for "New" Artificial 
Reefs in million dollars $4.78 $15.70 $4.07 $2.14 $26.69 

Capitalized Value @ 3 percent Discount 
Rate in million dollars $158.0 $523.5 $135.4 $71.5 $888.4 

a Use Value per Person per Day is the average among the counties. 
Note:  Use value per person-day is a day or portion of a day of artificial reef use. 
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2.3.4 Demographic Information 
This section summarizes and compares the demographic characteristics of visitor and resident 
reef users.  These characteristics were obtained from the resident boater survey and the visitor 
boater survey.  They are summarized in Tables 2.3.4-1 and 2.3.4-2. 

Table 2.3.4-1 
Demographic Characteristics of Resident and Visitor Reef-Users in Southeast Florida, 

2000 
Median Age of 
Respondent Resident Reef-Users Visitor Reef-Users 
 Palm Beach  48   41  
 Broward  48   39  
 Miami-Dade  46   41  
 Monroe  54   44  

Resident Reef-Users Visitor Reef-Users 
Sex Of Respondent Male Female Male Female 
 Palm Beach 91% 9% 79% 21% 
 Broward 92% 8% 77% 23% 
 Miami-Dade 93% 7% 75% 25% 
 Monroe 86% 14% 70% 30% 

Resident Reef-Users Visitor Reef-Users 
Race Of Respondent White Black Other White Black Other 
Palm Beach 97% 0% 3% 94% 2% 4% 
Broward 93% 2% 5% 89% 7% 4% 
Miami-Dade 88% 1% 11% 83% 7% 10% 
Monroe 94% 0.2% 5.8% 95% 2% 3% 

Percent 
Hispanic/Latino Resident Reef-Users Visitor Reef-Users 
Palm Beach  4%   5%  
Broward  5%   13%  
Miami-Dade  33%   29%  
Monroe  7%   8%  

Median Household 
Income Resident Reef-Users Visitor Reef-Users 
Palm Beach  $71,695   $87,500  
Broward  $72,310   $87,500  
Miami-Dade  $69,722   $55,000  
Monroe  $56,393   $87,500  
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Table 2.3.4-2 
Boater Profile of Resident and Visitor Reef-Users in Southeast Florida, 2000 
Average Years Boating in South Florida 
County Residents Visitors 

Palm Beach 21 9.2 
Broward 22 6.7 
Miami-Dade 25 6.7 
Monroe 22 7.4 

Average Length of Boat Used for Salt Water Activities in Feet 
County Residents Visitors 

Palm Beach 25 25 
Broward 25 27 
Miami-Dade 23 26 
Monroe 24 22 

Percentage of Respondents Who Belong to Fishing and/or Diving Clubs 
County Residents Visitors 

Palm Beach 20% 24% 
Broward 19% 12% 
Miami-Dade 18% 6% 
Monroe 15% 11% 
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Chapter 3: Socioeconomic Value of Reefs 
in Palm Beach County  

 

This chapter describes the Socioeconomic Value of Artificial and Natural Reefs in Palm Beach 
County to residents and visitors.  For both groups this chapter discusses the following topics.   

§ Volume of user activity on both artificial and natural reefs off Palm Beach 
County;  

§ Economic Contribution of artificial and natural reefs to the county’s economy; 

§ Resident and visitor “use value” associated with recreating on artificial and 
natural reefs in Palm Beach County; and,  

§ Demographic and boater profile of reef users in Palm Beach County.  

For residents, their opinions regarding the existence of “no-take” zones as a tool to protect 
existing artificial and natural reefs are provided. 

3.1 Residents 
This section presents the estimated socioeconomic values associated with resident boater use of 
the reefs off the coast of Palm Beach County.  Resident boaters are those individuals who live 
within Palm Beach County and who use a boat that is owned by a resident of the county to visit 
the reef system.  Resident boats used to visit the reef system are defined as those greater than 16 
feet in length and registered with the Florida Department of Highway Safety and Motor 
Vehicles. 

3.1.1 User Activity 
There are two fundamental measures of user activity of natural resources such as the reef 
systems.  First, user activity can be measured by the number of boating trips that individuals take 
to spend part or a full day visiting the reef system.  The number of boating trips is usually called 
“party-days” since each boat carries one to numerous individuals depending for the most part on 
the size of the boat.  Party-days are measured in this analysis because the party is the principal 
spending unit.  When the average number of individuals in a party is multiplied by the number of 
party-days, the number of “person-days” is obtained.  This second measure of boating activity is 
important because it determined how many people will be fishing and/or diving on a particular 
reef.  Person-days are of particular significance when estimating the “use value” of the reef 
system.  Both measures of user activity are discussed below. 

To measure user activity associated with the reef system, the numbers of party-days and person-
days spent on artificial and natural reefs off the coast of Palm Beach County were estimated.  
Most residents use their own boats to facilitate this recreational pursuit.  The use of party boats 
and charter rentals by residents was not estimated.  In 1999-2000, there were 56,924 registered 
pleasure boats in Palm Beach County according to the Florida Department of Highway Safety 
and Motor Vehicles (2001).  These pleasure craft were divided into the following size classes: 
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Boat Size Category  
(Length of Boat in Feet) 

Number 
of Boats 

Percentage 
of Total 

Cumulative 
Percentage 

Less than 12 feet 10,900 19% 19% 
12 feet to 15' 11'' 9,529 17% 36% 
16 feet to 25' 11" 28,257 50% 86% 
26 feet to 39' 11" 6,612 12% 98% 
40 feet to 64' 11" 1,488 2% 100% 
65 feet to 109' 11" 129 0% 100% 
Greater than 110 ft 9 0% 100% 
Total 56,924 100%  

 
The registered pleasure craft in Palm Beach County is the global universe under consideration. 
However, two adjustments were made to derive the “target population” for this analysis. First, 
sampling was restricted to pleasure craft over 16 feet in length.  This was due to expert opinion 
that indicated very few pleasure craft under 16 feet could reach the reef system. Thus, the target 
population was restricted to pleasure craft 16 feet and longer so that non-reef users would be 
avoided and to increase the sample size on that segment of the boating population with the 
highest propensity to use the reef system.  Therefore, the target population was reduced to 56,924 
registered boats to 36,495 registered boats.  However, not everyone with a relatively large boat 
used an artificial and/or natural reef in the last twelve months. In fact, the survey results 
indicated that only 53.6 percent of these larger vessels used the Palm Beach County reef system 
in the last 12 months or 19,562 pleasure craft.  Finally, about one-half of one percent of 
registered boats in the target population had a residence somewhere outside of Palm Beach 
County, which further reduced the target population of resident boats to 19,465 pleasure craft. 

On average, the respondents to the mail survey indicated that over a 12-month period (1999-
2000) they and their party used the reef system 40 days.  While using the reef system, 
respondents indicated they were involved with three main recreational activities - fishing, 
snorkeling, and scuba diving.  Based upon this information, it was estimated that during this 12-
month period (i.e., 1999-2000), 778,532 “party-days” were spent on the reef system (40 party 
days times 19,465 pleasure craft). 

In conducting the mail survey of resident boaters, reef-users were asked to distribute their 40 reef 
using party-days in two ways.  First, they were asked to distribute their usage among three 
activities as follows: (l) Fishing,  (2) Snorkeling and (3) Scuba Diving.  Second, respondents 
were asked to distribute each of these recreational activities between artificial and natural reefs.  
Table 3.1.1-1 shows the final distribution of party-days and the derivation of person-days.  With 
respect to party-days, the activity of fishing on artificial and natural reefs constituted 52 percent 
of all party-days followed by scuba diving (27 percent) and snorkeling (21 percent). For all the 
recreational activities on reefs, there was an obvious preference for natural reefs as 64 percent of 
the party-days were concentrated on natural reefs.  The strongest intensity of natural reef use was 
found among the scuba divers where 72 percent of the party-days were spent at natural reefs. 
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Multiplying the average size of the party by the number of party-days spent on the reef, as 
summarized in Table 3.1.1-1, resulted in the number of person-days.  However, one important 
adjustment was made to the average party size to account for nonresidents in calculating resident 
person-days.  For this analysis, the number of nonresidents per party (approximately 20 percent) 
was subtracted out of the average party size.   Thus, the number of person-days summarized in 
Table 3.1.1-1 was determined using the resident party size.  The resident party size does not vary 
appreciably among the various reef-related recreational activities and averages about 3.82 
residents per party.  Because of this, the distribution of person-days among the activities is 
similar to the distribution of party-days.  For example, saltwater fishing on reefs yielded 1.55 
million person-days or 52 percent of all person-days and party-days enjoyed on the reef system 
off the coast of Palm Beach County during the 12-month period (1999-2000).  

The total number of person-days spent on the reefs in Palm Beach County was estimated at about 
3 million.  While party-days gives a “boater dimension” to activity in and around the reef system, 
person days yield a “people dimension” to the use of the reef system.  The former is especially 
useful in judging the adequacy of the boating infrastructure such as marinas and boat ramps 
while the latter is used in calculating recreational value of the reef system.  The estimates of user 
activity will now be used to evaluate the economic contribution of resident reef-users to the Palm 
Beach County economy. 

3.1.2 Economic Contribution   
To fully understand the economic contribution of reef use in Palm Beach County, it is important 
to recognize what factors influence the demand for boating.  This will help in understanding the 
nature of boating in this area and how it relates to the use of artificial and natural reefs.  In a 
study by Bell and Leeworthy (1986), the authors found that the demand for boats in a particular 
area was influenced by boat prices, population and per capita income.  Therefore, we would 
expect a higher demand for boats (i.e. number of registered pleasure craft) in counties with larger 
populations that are relatively affluent as measured by real per capita income. 

The number of registered boats in any county is therefore critical in assessing the adequacy of 
the boating infrastructure such as boat ramps and artificial and natural reefs.  This topic was 
recently addressed in the 2000 State Comprehensive Outdoor Recreational Plan (2001) issued by 
the Division of Recreation and Parks, Florida Department of Environmental Protection. 
However, this report did not assess the adequacy of the reef system in the various regions of 
Florida.  This section will consider only the demand for boating in Palm Beach County, not the 
adequacy of the boating infrastructure. This will give the reader an overview of boating 
characteristics in Palm Beach County and valuable information necessary to assess the adequacy 
of the boating infrastructure.  The overview includes a discussion of the county’s population, per 
capita income, industrial structure and its infrastructure related to saltwater boating. This will 
also give a background by which to assess the results of this study. 
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Table 3.1.1-1 (Residents) 
Estimated Resident User Activity As Measured by Party-Days and Person-Days on 

Artificial and Natural Reefs off Palm Beach County, Florida, 2000 
Number and Distribution of Party-Days by 

Activity and Reef Type Number and Distribution of Person-Days by Activity and Reef Type 

Activity/ 
Type Of Reef 

Number of 
Party-Days 

Percentage of 
Party-Days per 
Activity by Reef 

Type 

Percentage of 
Total Party-

Days per 
Activity 

Resident 
Party-Size 
by Activity 

Number of 
Resident Person-
Days1 by Activity 

by Reef Type 

Percentage of 
Person-Days 

per Activity by 
Reef Type 

Percentage of 
Total Person-Days 

per Activity 
Fishing     52% 3.83   52% 
Artificial 145,741 36%     558,188 36%   
Natural 259,095 64%     992,334 64%   
Subtotal 404,836 100%     1,550,522 100%   
Snorkeling      21% 3.77   21% 
Artificial 76,841 47%     289,691 47%   
Natural 86,651 53%     326,674 53%   
Subtotal 163,492 100%     616,365 100%   
Scuba Diving     27% 3.86   27% 
Artificial 58,857 28%     227,188 28%   
Natural 151,347 72%     584,199 72%   
Subtotal 210,204 100%     811,387 100%   
All Activities         
Artificial 281,439 36%   1,075,067     
Natural 497,093 64%   1,903,207     
Total 778,532 100%     2,978,274    
1 Resident person-days is calculated by multiplying the number of party-days by the average resident party size.  
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Palm Beach County is on the southeast coast of Florida bordering the Atlantic Ocean. West Palm 
Beach is the principal city within this county.  In 1999, the resident population was estimated at 
1,042,196 individuals; the third largest county in Florida as measured by population.  Over the 
last ten years, the population in Palm Beach County has grown by 20.7 percent making it the 
thirty-ninth fastest growing county in Florida (out of 67 counties).  The County’s population is 
projected to increase by 29.5 percent by the year by 2015.1  In-migration from Broward County 
to Palm Beach County, as in the past, will account for over 94 percent of this growth.  Thus, this 
county’s population growth will depend heavily on individuals moving into the county. 

In 1998, Palm Beach County had a per capita income of $40,044 placing it third among the 67 
counties in the State of Florida.  This per capita income was over 49 percent higher than the state 
average of $26,845.  The higher per capita income in Palm Beach County is largely due to three 
factors.  First, the population receives nearly $16,000 per capita in dividends, interest and rents. 
Thus, the holding of capital assets such as stocks, bonds and property largely accounts for the 
relative affluence of the residents of Palm Beach County.  Second, income maintenance 
programs and retirement benefits exceed the state average and add to the per capita income 
received by residents of this county.  Third, average earnings of those employed exceed the 
average earnings of workers in Florida by about 12 percent.  Palm Beach County appears to be a 
bimodal population where one segment is characterized by wealthy retirees living off 
accumulated capital assets while the other segment of the population is employed in industries 
paying wages above the average when compared to the State of Florida.   A relatively high per 
capita income is a favorable factor leading to the purchase of recreational durable goods such as 
large pleasure boats capable of reaching artificial and natural reefs in the Atlantic Ocean.  

In 1998, there were 493,000 persons employed in Palm Beach County earning $17.0 billion in 
wage and salaries.  Over the last ten years, employment in this county grew by 20.7 percent, 
which corresponds exactly to the rate of growth in population as discussed above.  Measured by 
earnings, the largest industries in 1998, were services (35.6 percent); finance, insurance and real 
estate (13.6 percent); and retail trade (10.2 percent).  Of particular note, the county’s economy 
includes a substantial number of persons employed in the tourist-related services such as lodging, 
amusement and recreation.  Nearly 22,000 persons were employed in these industries in Palm 
Beach County in 1998.  The attraction of tourists to the county provides part of the county’s 
economic base as evidenced by boating visitors using artificial and natural reefs along the coasts 
as discussed later in this chapter. 

The infrastructure supporting various coastal or saltwater forms of boating recreation in Palm 
Beach County include the following (FDEP, 2001)(Pybas, 1997): 

1. Boat Ramps:  35 with a total of 46 boating lanes; 

2. Marinas:  66 with 2,758 wet slips and moorings; 

                                                 
1  University of Florida, Bureau of Economic and Business Research.  
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3. Other Facilities:  2,264 boat dry storage berths; 

4. Artificial Reefs:  32 artificial reefs ranging from 0.7 to 3.4 nautical miles from shore. 

Using the estimated number of person-days discussed above, the average resident person-days 
accommodated at each artificial reef was estimated to be 35,000 during the 12-month period (i.e. 
1,075,067 person-days on artificial reefs divided by 32 artificial reefs).  This amounts to nearly 
95 individual reef-users per day.  The number of person-days is obviously higher on weekends 
and lower during the week and does not include visitors, which will be discussed below.  It is 
beyond the scope of this study to speculate on the carrying capacity of each reef or where 
congestion diminishes user or recreational value. 

In 2000, there were 57,000 recreational boats (FDHSMV, 2001) registered in Palm Beach 
County or 1 boat for every 18 persons.  In the State of Florida as a whole, there was 1 registered 
pleasure boat for every 13 residents.  Despite the relatively large population and high per capita 
income in Palm Beach County and the artificial and natural reefs along its shore, the demand for 
recreational boating is somewhat less in the county than in the rest of Florida as measured by the 
ratio of registered boats to population.  The county’s demand factors combined with the saltwater 
coastal nature of this county would lead one to predict a much higher ratio of registered boats to 
people. 

The explanation for this finding is usually found on the supply side where there is crowding or 
congestion at access points to the water (e.g., boat ramps) and access points to the recreational 
resources such as artificial and natural reefs offshore.  This increases the cost of recreational 
boating and reduces the demand for pleasure boats.  The results of this study will be useful to 
testing “working hypotheses” regarding demand and supply side issues.  

Using a mail survey, 3,000 registered boaters in Palm Beach County were contacted at random 
using the survey instrument provided in Appendix A.  The participants’ addresses were obtained 
from a registered boater database compiled on tape by the Florida Department of Highway 
Safety and Motor Vehicles. Over six hundred registered boaters from Palm Beach County 
responded to the survey of which 54 percent  (330 pleasure craft owners) used reefs in their 
county of residence in a 12-month period (1999-2000). Thus, the party-days and spending by 
boaters estimated in this section refers only to those residents who used artificial and/or natural 
reefs off the coast of Palm Beach County during the 12-month period from December 1999 to 
November 2000. 

To estimate the economic contribution of reef-user spending on the Palm Beach County 
economy, the respondents were asked to estimate party spending during their last boating trip to 
visit the reef system.  It was assumed that each boating trip would involve only one day since the 
residents are in their own county.  The results of the survey allowed the average total spending 
per party by recreational activity for residents of Palm Beach County to be estimated as follows: 
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Average Resident Spending per Party for Palm Beach County Reef-Users 

Activity 
Estimated Spending 

per Party per Day 
Percentage of 

Residents per Party 
Estimated Spending per 
Resident Party per Day 

(1) (2) (3) (4) = (2) * (3) 

Fishing $377.44 79% $298.18 
Snorkeling $198.42 80% $158.74 
Scuba Diving $273.40 85% $232.39 

 

Resident fishers using the county’s reefs spent the most per day while resident snorkelers spent 
the least per day.  Expenditures for fuel, tackle and bait made fishing a more expensive 
recreational activity than snorkeling.  Detailed expenditures on particular items are discussed 
below and a more disaggregated analysis can be found in the Technical Appendix to this report. 
Please note that the total resident spending per party-day, as calculated in column 4, does not 
include spending by visitors.   Approximately 15 to 21 percent of the typical party in Palm Beach 
County includes nonresidents.  The simplifying assumption was made that these visitors would 
pay their fair share of the trip costs.  Therefore, visitors are assumed to pay a fair proportion of 
the trip costs such as boat fuel, restaurants and bait, for example.  The resident component 
probably pays for more than indicated above; however, it was conservatively assumed that costs 
were equally shared between residents and their guests. 

To derive the economic contribution of a particular reef-related recreational activity, one must 
briefly return to Table 3.1.1-1 discussed above.  This table shows the number of party-days and 
person-days associated with reef use over the past 12-months.  For example, the recreational 
activity of fishing generated about 405,000 party-days on all reefs off Palm Beach County.  
According to the resident spending per party discussed above, fishers spent $298 per trip. Thus, 
annual expenditures for reef-related fishing was estimated at $120.7 million dollars per year in 
Palm Beach County (i.e. $298.18 times 404,836).  Based upon the distribution of party-days, 
about $48.3 million was spent while using artificial reefs while the balance ($72.4 million) was 
spent while using natural reefs by recreational fishers. 

Table 3.1.2-1 shows the economic contribution of reef-related recreational pursuits off the Palm 
Beach County coast.  Residents spent an estimated $195.4 million during the twelve-month 
period from December 1999 to November 2000.  About two-thirds of this amount was spent 
while using natural reefs ($128.4 million) while the balance ($67 million) was spent while using 
the artificial reefs.  Nearly 62 percent of total spend ing or $120.7 million was spent on reef-
related recreational fishing while $48.8 million (25 percent) was spent on reef-related scuba 
diving and $25.9 million (13 percent) was spent on reef-related snorkeling. 

It is important that we further clarify the economic contribution of resident boaters from Palm 
Beach County.  The engine of economic growth for any region is found in its export industries 
such as tourism in Palm Beach County.  This has a “multiplier” effect on the region as discussed 
in the section focused on “visitors”.  As income from exports flows through the region, it creates 
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local income (e.g., money paid for haircuts by residents) and a demand for imports (e.g., TV sets 
since Palm Beach County does not have TV manufacturers). 

The local income is spent on everything from marina services for boats to dining out at local 
restaurants.  Thus, the spending by residents in conjunction with reef use represents the choice of 
residents to recreate locally as opposed to leaving the area to recreate somewhere else. The reef 
system keeps the “locals” in the county and enlarges the economy by $195.4 million in local 
spending.  However, in contrast to visitors entering the county, there is no multiplier effect from 
residents spending their income locally.  Generally, the more money kept in the local economy 
enlarges the regional multiplier since there is less “leakage” through spending on imports or 
residents leaving the county for recreational pursuits in other areas such as Key West or Orlando.  
Just how much the regional multiplier is enlarged is beyond the scope of this study. However, it 
is safe to say that construction of artificial reefs has the potential of keeping more business in 
Palm Beach County.  For ardent reef-users, the absence of reefs off the coast of Palm Beach 
County would certainly divert more residents to counties north and south of this area to the 
economic detriment of the county. 

Reef-related local spending discussed above is, in itself, only a vehicle to create jobs and wages 
in the local community.  To evaluate the industries that benefit from this reef-related spending, 
reef-users were asked to break their spending into 12 categories such as boat fuel, ice, tackle and 
marina fees.  For each of the twelve categories, resident reef-related spending was matched to 
data published in the 1997 U.S. Census of Business.  For example, spending on boat fuel was 
matched up with gasoline stations in Palm Beach County.  It was found that each gasoline station 
employee “sells” $312,757 per year out of which they are paid about $15,000 or about 4.8 
percent of their sales.  The annual salary may seem low, but this figure represents the average 
salary of full and part time employees with a relatively low skill level. Thus, one job paying 
approximately $15,000 per year is generated for every $312,757 in gasoline purchased for reef-
related recreation by residents. 

This rather simple procedure was followed for each of the 12 spending categories.  Each 
category varies greatly in labor intensity.  The higher the sales-to-employment ratio, the less 
labor intensive the industry.  For example, restaurants are relatively labor intensive while 
gasoline stations are highly automated and consequently need relatively few employees. 

Table 3.1.2-1 shows the estimated wages and employment generated from resident spending on 
reef-related recreational activities in Palm Beach County.  The $195.4 million in annual resident 
reef-related spending generated about $22.4 million in annual wages supporting 1,504 
employees. 
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Table 3.1.2-1 (Residents) 
Reef-Related Expenditures, Wages and Employment Generated by Resident Boating 

Activities in Palm Beach County, Florida, 2000 

Type of Activity/ Type of Reef 
Expenditures 

(Million $) 
Wages 

(Million $) 
Employment (Number of 
Full and Part-Time Jobs) 

Artificial Reef       
Fishing $48.3 $5.6 367 
Snorkeling $3.6 $0.4 31 
Scuba Diving $15.1 $1.7 114 
Subtotal $67.0 $7.7 512 
Percentage Attributed to Artificial Reefs 34.29% 34.38% 34.04% 
Natural Reef       
Fishing $72.4 $8.4 550 
Snorkeling $22.3 $2.6 188 
Scuba Diving $33.7 $3.7 254 
Subtotal $128.4 $14.7 992 
Percentage Attributable to Natural Reefs 65.71% 65.63% 65.96% 
Total All Reefs        
Fishing $120.7 $14.0 917 
Snorkeling $25.9 $3.0 219 
Scuba Diving $48.8 $5.4 368 
Total All Reefs/All Activities $195.4 $22.4 1,504 
Source: Florida State University 
 
It is also important to examine the industries that benefit from reef-related resident spending.  
Table 3.1.2-2 shows the 12 spending categories and, as expected, reef-related expenditures are 
concentrated on running and storing a boat, which is the case in Palm Beach County.  
Expenditures on boat oil and gas constituted 25 percent of all spending followed by marina slip 
rentals and dockage fees (18 percent).  These two categories account for 43 percent of all reef-
related spending. In addition, food and beverages from restaurants and stores were both 8 percent 
(a total of 16 percent) of total reef-related resident spending.  In terms of dollar figures, resident 
reef-users spent over $35 million during a 12-month period on items produced by the marina 
industry.  According to the U.S. Census of Business (1997), the marina industry in Palm Beach 
County grossed about $99 million in sales.  Thus, resident reef-users may account for as much as 
one-third of these sales.  Marina industry sales would also come from resident non-reef-users and 
visitors keeping their boats in local marinas. 
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Table 3.1.2-2 (Residents) 
Detailed Expenditure Pattern Supporting Employment and Wages by All Resident Reef-Users in Palm Beach County, Florida, 2000 

Expenditure Item 
Expenditures 

(Million $) 

Percentage 
of Total 

Expenditures 

Employment 
(Number of Full and 

Part-Time Jobs) 

Percentage 
of Total 

Employment 
Wages 

(Million $) 

Percentage 
of Total 
Wages  

1. Boat gas and oil  $49.61 25% 159 11% $2.37 10% 

2. Marina slip rentals and dockage 
fees $35.01 18% 313 21% $5.98 27% 

3. Food and beverages from 
restaurants/bars 

$16.06 8% 429 29% $4.41 20% 

4. Food and beverages from stores $14.94 8% 109 7% $1.57 7% 

5. Tackle  $10.59 5% 76 5% $1.35 6% 

6. Bait $9.16 5% 66 4% $1.17 5% 

7. Gas for auto  $9.01 5% 28 2% $0.42 2% 

8. ICE $4.81 2% 16 1% $0.23 1% 

9. Equipment rentals  $4.68 2% 31 2% $0.66 3% 

10. Boat ramp and parking fees  $3.84 2% 34 2% $0.66 3% 

11. Sundries (e.g. Sun screen, sea 
sickness pills, etc.) 

$5.41 3% 34 2% $0.51 2% 

12. All other  $32.39 17% 209 14% $3.12 14% 

Total  $195.51 100% 1,504 100% $22.45 100% 
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In terms of employment, reef-related resident spending created proportionately more 
employment in marinas and restaurants because, as discussed above, these industries are 
relatively labor intensive.  Although ranked number one as a component of spending, gasoline 
stations are a capital- intensive industry not conducive to the creation of jobs. That is, spending 
on boat oil and gas accounted for one-fourth of all spending, but only one in ten jobs.  As might 
be expected, wages follow employment.  That is, the higher the percentage of spending on labor 
intensive industries, the higher the total wages generated.  However, some industries employ 
highly skilled persons such as marinas where the wages paid are proportionately higher than 
employment as indicated in Table 3.1.2-2.  

3.1.3 Use Value 
Natural and artificial reefs contribute to the recreational experience of residents (i.e. fishing, 
snorkeling and scuba diving).  Traveling to and enjoying a reef system involves economic costs 
including the cost of boat fuel, bait and tackle.  This was discussed above.  However, the market 
does not measure the total economic value of reef systems.  There is no organized market in 
which to buy and sell the use of reefs because these resources are not owned by one individual 
but by society as a whole.  Thus, the absence of private property rights creates a challenge in 
valuing natural and artificial reefs.Yet, the general public does pay for the deployment of 
artificial reefs and the protection of natural reefs.  So, there must be some unmeasured value of 
providing the reef system to the general public.  Since reef-users are attracted to reefs for 
recreational pursuits, we call this unmeasured value “use value”.  For example, one could engage 
in scuba diving without the benefit of a natural or artificial reef.  The addition of a reef 
presumably adds some “value” to the scuba diver’s recreational experience. More specifically, 
this analysis evaluates the incremental use value of having a reef system off the shore of Palm 
Beach County. 

The contingent valuation (CV) method asks users about their willingness to pay for a reef system 
contingent on specified conditions (e.g., use of funds for various reef related improvements).  
This CV method has been employed in numerous studies to estimate use values from deep-sea 
fishing to deer hunting.2  The reef-using respondents were asked a series of CV questions dealing 
with their willingness to pay for the reef program.  The respondents were asked to consider the 
total cost for their last boating trip to the reefs including travel expenses, lodging, and all boating 
expenses. Then, the respondent was asked: 

“If your total cost per trip would have been $______ higher, would you have been 
willing to pay this amount to maintain the (kind of reef – artificial, natural or 
both) in their existing condition?”  

Payment amounts (or cost increases) of $10, $50, $100, $200, and $500 were inserted into the 
survey instrument (where the blank is in the question above).  The payment amounts were 
rotated from respondent to respondent.  Thus, some respondents received questions asking about 

                                                 
2  See Clawson and Knetch (1966). 
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a $10 increase while others were asked about a $50, $100 or even $500 increase in trip cost.  The 
purpose of these questions was to establish the user value per day for artificial and natural reefs.  

The above willingness to pay question was asked of each respondent in three forms: (l) natural 
reefs separately; (2) artificial reefs separately and (3) a combination of natural and artificial 
reefs.  For the combined program, the randomly assigned cost increases presented in the previous 
paragraph were doubled.  Because the primary spending unit is the “party”, the willingness to 
pay response referred to an increase in trip cost to the entire party.  

To estimate values per party per trip (a day and a trip are equal for residents), the data were 
pooled for all four counties.  A logit model was used to estimate the per party per trip values.  
The logit model tested for differences in use value by county, activity, household income, age of 
respondent, years of boating experience in South Florida, race/ethnicity, sex, length of boat 
owned, and whether a member of a fishing or diving club. 

Separate models were estimated for each of the four reef programs (e.g., natural reefs, existing 
artificial reefs, both natural and artificial reefs and new artificial reefs).  For the natural reefs, 
existing artificial reefs and the combined programs, the only significant differences found were 
for those with income greater than $100,000.  This group had a higher willingness to pay than 
other reef users.  There were no other differences found.  The logit model did not produce 
different per party per trip values by county, and because party sizes were not significantly 
different by county the estimated values per person-trip were also the same across counties for 
each of the reef valuation programs3.  The estimated per party per trip (day) values were $32.55 
for the natural reefs, $11.31 for the artificial reefs and $12.94 for the combined program. 

To estimate total annual use values for each county, the number of party-days was multiplied by 
the estimated values per party per day.  The value per person-day was then estimated by dividing 
the total annual use value by the total number of person-days.  This normalized value per person-
day can be compared with results from other studies. 

The results are consistent with the idea that natural reefs are preferred to artificial reefs.  For 
Palm Beach County residents, the average per person-day use value of the natural reefs was 
$8.50 versus $2.96 for artificial reefs.  Total use is also higher for natural reefs versus artificial 
reefs.  Palm Beach County residents’ natural reef use was over 1.9 million person-days versus 
about 1.1 million person-days for artificial reefs.  This translated into an estimated total annual 
use value of $16.2 million for natural reefs and $3.2 million for artificial reefs.  Capitalizing the 
annual use values using a three percent discount rate yields asset values of about $539 million for 
the natural reefs and $106 million for the artificial reefs.  These results are summarized in Table 
3.1.3-1. 
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Table 3.1.3-1 (Residents) 
Estimated Use Value of Artificial and Natural Reefs off the Coast of 

Palm Beach County, Florida, 2000 

Reef Type/Activity 
Person-days 

(Millions) 

Annual User 
Value 

(Millions $) 

User Value Per 
Person-day 

($) 

Asset Value at 
3% 

(Millions $) 
Natural Reef Maintenance 1.903 $16.18 $8.50 $539.3 
   Snorkeling 0.327 $2.82 $8.63 $94.0 
   Scuba Diving 0.584 $4.93 $8.43 $164.2 
   Fishing 0.992 $8.43 $8.50 $281.1 
Artificial Reef Maintenance 1.075 $3.18 $2.96 $106.1 
   Snorkeling 0.290 $0.87 $3.00 $29.0 
   Scuba Diving 0.227 $0.66 $2.93 $22.2 
   Fishing 0.558 $1.65 $2.95 $54.9 
Natural & Artificial Reef 
Maintenance 

2.978 $10.07 $3.38 $335.8 

   Snorkeling 0.616 $2.11 $3.43 $70.5 
   Scuba Diving 0.811 $2.72 $3.35 $90.7 
   Fishing 1.550 $5.24 $3.38 $174.6 
New Artificial Reefs 1.075 $0.78 $0.72 $25.9 
   Snorkeling 0.290 $0.28 $0.95 $9.2 
   Scuba Diving 0.227 $0.21 $0.93 $7.1 
   Fishing 0.558 $0.29 $0.52 $9.6 

 

 

Annual use value represents the annual flow of total use value (i.e, the recreational benefits) to 
the reef-using public.  From a public policy point of view, government spends money on the 
protection and management of the valuable resources of the natural and artificial reefs.  This 
includes investments for such things as deployment of new artificial reefs and enhancements of 
natural reefs.  In addition, government entities incur variable costs each year to support marine 
patrol, biologists, planners and even contracts with economists to help carry out the mission of 
protecting the existing reef system.  These costs can be compared with the annual flow of total 
use value of the reef to determine if this is indeed a wise investment. 

The question combining the natural and artificial reef programs yielded estimates of value lower 
than that derived by adding-up the values of the natural and artificial reef programs separately.  
This result is consistent with past research.  Some respondents are not willing to pay the sum of 
the values of the individual programs to finance the combined programs.  This is largely due to 
the income constraints as higher bid values are provided to the respondents under the combined 
programs.  The value of the combined programs would provide a conservative or lower bound 
estimate of the total natural and artificial reef values. 

One can see the usefulness of measuring the economic benefits of natural reef systems to policy 
makers in justifying public budgets for such programs.  If protected, the use value for natural 
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reefs will flow into perpetuity.  Using a real discount rate of 3 percent, it is estimated that the 
capitalized use value of the natural reefs off Palm Beach County is $539 million. Why is this 
important?  Natural reef systems are not privately owned, but are common property resources.  If 
a region or a nation were preparing a balance sheet showing its assets and liabilities, the asset 
value of the reef system would need to be included.  This analysis provides an estimate of the 
capitalized value of the natural reef system to reef users.  Bear in mind that this value only 
includes the value that reef users place on the reefs and does not include the values that non-reef-
users place on the reefs or the economic contribution of the reefs.  The estimation of the value of 
the reefs to non-reef users was not part of this study. 

As discussed above, artificial reefs have a use value per person of less than that of natural reefs, 
as one would expect.  However, preservation of the existing artificial reef system of Palm Beach 
County produces an annual use value of over $3 million.  Again, this is for the maintenance of 
these reefs.  The capitalized value of the artificial reef system off Palm Beach County is 
estimated at $106 million.  If users were obstructed from getting to Palm Beach County’s 
artificial reefs, an estimate of damages to the reef users would be either the annual use value lost 
if users are temporarily obstructed or the capitalized value if users were permanently cut-off 
from using the artificial reefs. 

The resident survey included a question to solicit resident reef users’ willingness-to-pay for new 
artificial reefs.  The question is as follows: 

“Local and state government agencies are being asked to evaluate how users of 
artificial reefs value new artificial reefs.  Artificial reef programs cost money.  
Suppose that the government proposed that all users of the artificial reefs would 
pay for all newly constructed reefs.  Fishermen and divers with their own boats 
would pay for a decal as part of their boat registration and/or, if they used a 
charter/party boat or a rental boat (pay operation), they would pay for the costs 
through higher fees charged by the pay operation.  The money would go into a 
trust fund that could only be used for the construction and maintenance of 
artificial reefs in southeast Florida.” 

14. Would you be willing to pay $ ________  per year when you renew your 
boat registration and/or the amount in higher fees to a charter/party boat or 
rental boat operation to fund this program? 

Payment amounts of $5, $10, $20, $30, $50 and $100 were assigned randomly.  The survey 
results were statistically analyzed using the logit model. 

The logit model used to estimate willingness to pay for a program that provides new artificial 
reefs found some statistically significant differences in use value as socioeconomic 
characteristics change.  Resident artificial reef users in Palm Beach and Broward counties had 
higher willingness to pay than resident artificial reef users in Miami-Dade and Monroe counties.  
Snorkelers and scuba divers had higher use values than those who participated in fishing 
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activities.  The only other statistically significant variable was household income.  As household 
income levels increased so did willingness to pay for new artificial reefs.  On a per party per day 
basis, the estimated values ranged from a high of $3.60 for snorkelers and scuba divers who use 
artificial reefs to a low of $1.98 for fishers who use artificial reefs.   

As with the other three programs, the estimated per party per day values were multiplied by the 
total party-days spent on artificial reefs by artificial reefs users in the county to get total annual 
use value for the county.  The total annual use values were then divided by the total annual 
person-days of artificial reef use in the county to get an estimate of the value per person-day. 
This “new artificial reef” value per person-day can be compared with results from other studies. 

On a per person-day basis, the estimated values ranged from a low of 52 cents for those fishing 
to a high of 95 cents for those who participated in snorkeling off Palm Beach County.  Across all 
activities, the average value for new artificial reefs was 72 cents per person-day. 

In terms of total annual value among all artificial reef users, fishers have the highest willingness 
to pay for new artificial reefs.  The total amount of artificial reef use more than compensates for 
the lower value per person-day associated with fishers.  Across all activities, total annual user 
value is over $777,000 with an asset value of $25.9 million. 

The relatively low marginal willingness to pay of $0.72 per person-day for artificial reef 
expansion in comparison to artificial reef maintenance discussed above is somewhat expected.   
If present users do not feel that congestion on artificial reefs is a problem, they would be 
expected to value expansion lower than maintenance of the existing artificial reefs.   However, 
their willingness to pay anything for expansion demonstrates some level of unhappiness with the 
existing number of artificial reefs off Palm Beach County.  Perhaps, residents are competing with 
visitors for choice spots or just getting in the way of fishing and diving when arriving at an 
artificial reef. 

3.1.4 Role of “No-Take” Zones 
Both the economic contribution and the use value of the reef system are based upon the 
management or lack thereof of these resources.  There have been controversies about the wisdom 
of deploying, for example, artificial reefs.  Opponents argue that this encourages over fishing 
since artificial reefs tend to concentrate fish in a smaller number of places and they become 
easier targets for fishers.  Others find that artificial reefs serve as added habitats and thereby 
increase the overall biomass available to fishers.  The Bell et al., (1999) study of artificial reefs 
in northwest Florida found that most people fell into the latter group believing that the pie got 
larger with the deployment of more reefs.  However, other studies such as Bohnsack et al., 
(1997) and Grossman et al., (1997) support the opponents opinions of additional artificial reef 
systems. 

In this section, we examine the opinions of residents on “no take” zones in the Florida Keys and 
other counties in southeast Florida.  A no-take zone is a designated area of the reef systems in 
which nothing is to be taken from this area, including fish and shellfish.  To provide a net 
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benefit, it is argued that “no-take” zones would actually increase the total pie available to users.  
Supporters of “no-take” zones point to the overuse of common property resources such as ocean 
fisheries by both recreational and commercial interests.  In effect, “no-take” zones would vest the 
property right with the government.  In theory, “no-take” zones would increase fish and coral 
populations to the carrying capacity of the specified area with benefits spilling over into areas 
used by recreational and even commercial users.  Some question these alleged benefits and 
oppose the imposition of such zones.  Therefore, as part of this study, we were asked to obtain 
the opinion of resident artificial and natural reef-users regarding “no-take” zones as management 
tools.  In each of our four counties, reef-users were asked questions regarding “no-take” zones.  
The results for Palm Beach County are summarized in Table 3.1.4-1.   

Under the National Marine Sanctuary Act, 23 areas or zones were created where the taking of 
anything including fish and shellfish has been prohibited since 1997 in the Florida Keys.  It is 
reasonable to assume that residents of neighboring counties may have fo rmed an opinion about 
this management tool.  In addition, the “not in my backyard view” was also tested by asking  
respondents for their opinions on “no take” zones in Palm Beach County.  Over 65 percent of the 
respondents in Palm Beach County are willing to have “no take” zones off the shore of their 
county.  Respondents are also willing to extend this concept southward to Broward and Miami-
Dade Counties with nearly 65 percent supporting this expansion according to the results shown 
in Table 3.1.4-1. 

Table 3.1.4-1 (Residents) 
Opinion of Palm Beach County Residents Regarding "No Take" Zones 

For Artificial and Natural Reefs, 2000 

Survey Question 

Percent of 
Respondents 

Answering 
"Yes" 

Percent of 
Respondents 

Answering "No" 

Percent of 
Respondents 

Answering 
"Don't Know" 

Sample 
Size 

(1) (2) (3) (4) (5) 
Support existing "NO TAKE" 
Zones in the Florida Keys  75% 15% 10% 337 

Support "NO TAKE" Zones on 
some reefs off shore of Palm 
Beach County 

65% 23% 12% 335 

Support "NO TAKE" Zones on 
some reefs off shore of Palm 
Beach, Broward and Miami-
Dade Counties 

65% 21% 14% 136 

 Average for All 
Responses 

Median for all 
Responses 

  

What Percent of natural reefs in 
Palm Beach County should be 
protected with "No Take" Zones 

30% 20%  287 
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Finally, respondents were asked for their opinion regarding the percent of the reef system that 
should be included in “no take” zones.  Respondents, on average, would be willing to have “no 
take” zones cover about 30 percent of the natural reefs off the Palm Beach County coast.  
Because the average may be skewed by exceptionally large answers, we also looked at the 
median percent of natural reefs respondents felt might be managed by the use of “no-take” zones.  
The median, or the midpoint between the highest and lowest answer, was 20 percent of the 
natural reefs.  Such results will provide the public with important information regarding resident 
opinions of “no take” zones in Palm Beach County. 

3.1.5 Demographic Information 
The mail survey administered to Palm Beach County residents included questions regarding 
demographic characteristics.  The reason for collecting such information was to determine what 
segment of the population will gain by protecting natural and artificial reefs off the Palm Beach 
County coast.  Respondents were asked to provide some background on both themselves and 
their boating experience.  Thus, the survey was used to collect demographic information as well 
as develop a boater profile to better understand these people called resident “reef-users” in Palm 
Beach County. Table  3.1.5-1 presents the results from the mail survey combined with 
comparable information on the entire Palm Beach County population. 

The owners of reef-using registered boats are slightly older than the general population of Palm 
Beach County.  The median age of reef-users is 48 years compared to 45.5 years for the general 
population. Statistically speaking, there is no real difference between these two groups. 
However, boating appears to be a male dominated activity with about 91 percent of the 
respondents indicating they were male compared to the general population of which 48 percent is 
male.  Of course, there is no way to control who fills out the survey instrument once it reaches 
the boat owner’s residence.  However, the survey is directed at the person who owns the boat.  
With respect to race, white individuals dominate boat ownership with 97 percent of respondents 
indicating they were white.  This is a higher percentage than the general population which is 79 
percent white in Palm Beach County.  Further, a lesser percentage of respondents characterized 
themselves as Hispanic/Latino (4 percent) than exists in the general population (12 percent). 

Nearly 53 percent of respondents indicated they had a college degree or higher level of education 
compared to 16 percent of the general population in 1990.3  The education level of the general 
population is probably much higher today than ten years ago, but may not reach the level of 
education reported by survey respondents.  Since education and income are positively correlated, 
it is expected that income levels would also be higher for respondents than the general 
population which was indeed the case as demonstrated with the last demographic statistic in 
Table 3.1.5-1. The estimated median household income of respondents is about $72,000 
compared to about $40,000 for the general population.  

                                                 
3  The U.S. Census Bureau has not yet released the educational levels for counties as part of the 2000 Census. 
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Of course, the purchase of a relatively large pleasure craft is also correlated with higher income 
as found by Bell and Leeworthy (1987) and discussed earlier in this chapter. So, this finding is 
not unusual. 

Using the information on user activity, an estimated minimum of 74,000 residents engaged in a 
reef-using recreational activity in 2000.  This was obtained by multiplying the number of 
registered boats that are estimated to be involved in reef use (19,464) by the average resident 
party size of 3.8 individuals.  Because the turnover rate of the party is unknown, the term 
“minimum” is used to qualify the finding.  That is, the same residents may not go boating every 
party trip. There are 859,812 residents in Palm Beach County over 14 years of age (i.e. about that 
age at which they can  become boaters).  In addition, it was estimated earlier in this chapter that 
resident reef-users constitute approximately 8.6 percent of this boater population 
(73,963/859,812). However, this reef-using population will be higher if party turnover (i.e. 
different individuals per trip) is considered. 

Table 3.1.5-1 (Residents) 
Demographic Characteristics and Boater Profile of Reef-Users in 

Palm Beach County Florida, 2000 
Demographic Characteristics of Respondents to  
Mail Survey Reef-Users 

Palm Beach County 
Population 

Median Age 48 46 
Sex 

Male 91% 48% 
Female 9% 52% 

Race   
White 97% 79% 
Black/African American 0% 14% 
Hispanic/Latino 4% 12% 
Other 3% 7% 

Education    
Percentage that completed College Degree or More 53% 16% 

Median Household Income $71,698 $39,560 
Boater Profile   

Average Years of Residence in Palm Beach County 23 N/A 
Average Years of Boating in south Florida 21 N/A 
Average Length of Boat Used for Saltwater 
Activities (ft) 25 N/A 

Percentage of Respondents that belong to fishing 
and/or diving clubs 20% N/A 

Sample Size   336 
1 Latest year that educational level attained by county is available is for 1990 from the U.S. Census Bureau.  
Source: Florida State University and the U.S. Bureau of the Census (1990, 2000). 
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The information collected in this section of the survey provides an idea of the characteristics and 
the magnitude of the population which are served by artificial and natural reefs off the coast of 
Palm Beach County. This should be valuable information for policy makers at the local and state 
levels. 

Finally, a boater profile for Palm Beach County was developed from the survey results as 
follows.  The typical reef-using boater has lived in Palm Beach County for 23 years and boated 
for 21 years.  As is true of many south Florida residents, boaters moved to this county from other 
areas, probably out of state.  The reef-using boaters in the sample own a pleasure craft of 25 feet 
in length on average.  The weighted average of registered boats 16 feet and over in Palm Beach 
County is also 25 feet so it appears that the sample is particularly reflective of the population 
based on average boat length. Nearly 20 percent of the respondents were members of fishing 
and/or diving clubs.  This indicator gives some idea of the intensity and degree of interest in 
recreational fishing, snorkeling and scuba diving off the coast of Palm Beach County, Florida. 

3.2 Visitors 
The focus of this section is the socioeconomic value of the reefs associated with visitors to Palm 
Beach County.  As defined in Chapter 1, Introduction, visitors to a county are defined as 
nonresidents of the county that they are visiting.  For example, a person from Broward County 
visiting Palm Beach County is considered to be a visitor to Palm Beach County.  Likewise, a 
person from New York visiting Palm Beach County is considered to be a visitor to Palm Beach 
County.  This section provides the following values associa ted with visitors to Palm Beach 
County:  reef user activity, economic contribution of the reefs, use value of the reefs and 
demographic information.  Detailed explanations of the methods and data used to estimate these 
values for Palm Beach County are provided in Chapter 1:  Introduction and Chapter 2:  
Socioeconomic Values of Reefs in Southeast Florida. 

3.2.1 User Activity 
The activity of reef users is summarized in person-days of reef use.  For visitors, the number of 
person-trips to use the reefs is also of interest.  In order to measure person-days and person-trips 
associated with reef use, the total number of person-trips by all visitors to each county must be 
estimated.  Total visitation includes visits to a county by non-residents of that county to 
participate in any activity be it recreation, business or family matters.  The total number of 
person-trips by all visitors to the county was estimated using the Capacity Utilization Model.  
This model uses a variety of information obtained from the counties and the responses to the 
General Visitor Survey.  The number of person-trips was then converted to the number of 
person-days spent by all visitors to Palm Beach County using information from the General 
Visitor Survey. 

The number of person-trips taken by all visitors to Palm Beach County and the number of 
person-days these visitors spent in the county during the year 2000-2001, developed in Chapter 
2.2.1, is summarized in Table 3.2.1-1. 
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Table 3.2.1-1 (Visitors) 
Number of Person-Trips and Person Days 

All Visitors to Palm Beach County 
June 2000 to May 2001 

Measure of Visitation Summer – 00 Winter – 01 Total 
Number of Person-Trips 1,938,327 2,313,013 4,251,340 
Number of Person-Days 13,413,018 33,439,901 46,852,919 

 

Visitors took 4.2 million person-trips to Palm Beach County from June 2000 to May 2001 and 
spent 47 million person-days in the county. 

The number of person-trips by all visitors was used as the basis for estimating the number of 
person-days visitors spent using the artificial and natural reefs in each county.  For each season, 
the number of boating person-trips is equal to the total number of person-trips by all visitors 
multiplied by the proportion of person-trips taken by visitors who participated in saltwater 
boating in the county in the past twelve months.  This proportion was taken from the General 
Visitor Survey answer to Question 13 (Which activities and boating modes did you participate in 
over the past 12 months in this county?) for one boating activity per respondent divided by the 
total number of respondents. 

To get the number of boating person-trips when the person used the reefs, the number of boating 
person-trips is multiplied by the proportion of boating person-trips when the respondent used the 
reefs.  This proportion was obtained from the Visitor Boater Screening Tally sheets.  These 
sheets indicated the proportion of boaters intercepted who used the reefs at least once in the past 
12 months.  The results for the summer, winter and the year are summarized in Tables 3.2.1-2. 

Table 3.2.1-2 (Visitors) 
Person-Trips of Visitors Who Boated 

And Visitors Who Used the Reefs in Palm Beach County Over the Past 12 Months 

Season 

Total Person 
Trips to 

County - All 
Visitors 

Proportion of 
Person Trips 

Taken By Visitors 
Who Boateda 

Boating 
Person 
Trips 

Proportion of 
Boating Person Trips 
When the Reef was 

Used for Recreationb 

Boating Person 
Trips When the 
Reef was Used 
for Recreation 

Summer - June 
2000 to Nov. 2001 

1,938,327 0.16 306,304 0.98 299,522 

Winter - December 
2000 to May 2001 2,313,013 0.14 330,430 0.98 323,115 

Year Round - June 
2000 to May 2001 

4,251,340  636,734  622,637 
a  Saltwater Boating Only.  From General Visitor Survey Answer to Question 13 (Which activities_modes did you participate in 

over the past 12 months in this county) for one boating activity divided by total number of respondents. 
b  From the Visitor Boater Tally Sheets:  = 1 - (Q6/(Q6+Q7+Q8+Q10)) 
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Of the 4,250,000 person-trips visitors took to Palm Beach County from June 2000 to May 2001, 
16 percent of the trips involved saltwater boating activities in the summer and 14 percent 
involved saltwater boating activities in the winter.  Of the resulting 637,000 boating person-trips 
by visitors to Palm Beach County, 98 percent of those trips involved recreational reef use.  Thus, 
visitors who used the reefs for recreation in Palm Beach County made about 623,000 person-
trips to the county from June 2000 to May 2001. 

Next, the total number of person-days that visitor boaters who used the reefs spent visiting the 
county was estimated.  This estimate is the total boating person trips when reefs were used times 
the average days per visit by boaters who used the reefs.  The average days per visit by boaters 
who used the reefs was obtained from the responses to Question 10 of the Visitor Boater Survey 
(How many nights are you spending on this trip?) where a 1 was added to each answer to obtain 
number of days.  The average number of days and the total person days reef users spent in Palm 
Beach county in 2000-2001 are provided in Table 3.2.1-3. 

Table 3.2.1-3 (Visitors) 
Average Number of Days Visiting Palm Beach County and Total Person 

Days in Palm Beach County by Visitor Boaters Who Used the Reefs 
June 2000 to May 2001 

County 
Average Days Visiting the 

County Per Trip 
Total Person Days Spent 

Visiting the County 

Palm Beach 5.36 3,336,923 
 

Reef-using boaters who visited Palm Beach County spent an average of 5.36 days in the county 
during their trip.  As a result, these visitors spent 3.3 million person-days in Palm Beach County 
from June 2000 to May 2001. 

To allocate the total person days spent visiting the county to actual days using the artificial and 
natural reefs, the daily participation rates of the different boating activities were calculated using 
the responses to Questions 12, 15, 16 and 17 of the Visitor Boater Survey.  Participation rate is 
the proportion of total days that respondents spent in the county in the last 12 months when the 
respondent actually participated in a saltwater activity and boat mode.  It represents the 
probability that a visitor boater who uses the reefs will participate in a particular saltwater 
boating activity and boating mode on any given day. 

Question 12 asked the respondent to examine a list of saltwater boating activities and boat modes 
and read the number corresponding to the activity-boat mode that he/she or someone in his/her 
party participated in over the past 12 months.   The saltwater activity-boat mode list is provided 
in Appendix B with the Visitor Boater Survey.  Question 13 asked if the respondent participated 
in the activity and boating mode.  Question 15 asked how many days in the past 12 months that 
the respondent participated in the activity-boat mode.  From the responses to these questions, the 
proportions of total visiting days respondents actually spent participating in the activity-boat 
mode were obtained. 
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To allocate the total number of days in an activity-boat mode to the use of artificial reefs versus 
natural reefs versus no reefs, the proportion of fishing days and the proportion of dives spent on 
each reef/no reef was calculated from the Visitor Boater Survey responses.  Question 16 asked 
the respondent how many days he/she spent on the artificial reef and Question 17 asked the 
respondent how many days he/she spent on the natural reef.  For scuba divers and snorkelers, 
Question 18 asked for the total number of dives and Questions 19 and 20 asked for the number of 
dives on artificial versus natural reefs.  A dive is defined as exiting and reentering the boat and 
applies to both divers and snorkelers.  From the responses to these questions, the proportions of 
fishing days spent on the artificial and natural reefs and the proportions of dives spent on the 
artificial and natural reefs were obtained.  For fishing charter and party boats, the proportion of 
days spent on artificial versus natural versus no reefs was taken from the fishing-related responses to 
the charter/party boat operator survey for those operators who provide services in Palm Beach 
County. 

The proportion of visitor days that visitor boaters who use the reefs participated in fishing and 
diving/snorkeling and the proportion of fishing days and scuba/snorkeling dives that visitor 
boaters spent on the artificial, natural and no reefs for Palm Beach County are presented in Table 
3.2.1-4.  

Table 3.2.1-4 (Visitors) 
Saltwater Recreational Activities from All Boating Modes 

Percent of Visitor Person-Days That Reef-Using Boaters Participated in the 
Saltwater Recreation Activity and Percent of Fishing Days or Dives Spent on 

Artificial, Natural and No Reefs from Visitor Boater Survey 
Palm Beach County 

Percent of Activity Days or Dives On: 

Activity 
Total 

Respondents 

Percent of 
All Visitor 

Days 
Artificial 

Reefs 
Natural 
Reefs 

No 
Reefs 

Sum of 
Percentages 

Fishinga 490 10% 21% 45% 34% 100% 
Scuba 
Diving/Snorkelingb 

490 32% 25% 74% 1% 100% 
a Percent of fishing days on each reef type is reported. 
b Percent of dives on each reef type is reported.  A dive is a boat exit and re-entry. 
Note:  Boating Modes are Charter, Party, Rental, and Private (Own or Friend’s) Boat. 

 

Visitor boaters who came to Palm Beach County to use the reefs spent 10 percent of their 
visiting days participating in saltwater fishing from either a charter, party, rental or private boat.  
Of these fishing days, 21 percent of days were spent fishing near artificial reefs, 45 percent of 
days were spent fishing near natural reefs and 34 percent of days were spent fishing near no 
reefs.  Also, visitor boaters who came to the county to use the reefs spent 32 percent of their 
visiting days scuba diving or snorkeling.  Of these diving/snorkeling days, 25 percent of dives 
were spent on artificial reefs, 74 percent of dives were spent on natural reefs, and 1 percent of 
dives were spent on no reefs.   
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These percentages are based on the visitor responses to the survey.  The breakdown between 
artificial and natural reef use for charter boat and party boat fishing was taken from the responses 
to the charter boat survey.  The breakdown between artificial and natural reef use for all other 
activities and boat modes were taken from the visitor responses to the survey. 

The number of person-days spent in each saltwater boating activity-boat mode was estimated as 
the total person days reef-using boaters spent visiting the county in year 2000-2001 (from Table 
3.2.1-3) times the proportion of person-days that these visitors spent participating in each 
activity-boat mode.  Then the number of person-days spent in each saltwater boating activity-
boat mode was allocated to artificial and natural reefs based on either the proportion of days or 
the proportion of dives spent in that activity-boat mode on or near artificial versus natural reefs.  
Proportion of days was used for all activities except scuba diving and snorkeling where the 
proportion of dives was used to provide a more accurate indicator of reef use. 

A summary of the total person-days visitors spent participating in reef-related recreation by type 
of activity and by type of reef in Palm Beach County is provided in Table 3.2.1-5.  The total 
person-days visitors spent participating in each saltwater activity and boat mode by type of reef 
is provided in Table 3.2.1-6. 

Visitors to Palm Beach County spent about 1,260,000 person-days on the reef system from June 
2000 to May 2001.  About 330,000 of these days  were spent on artificial reefs and about 931,000 
of these days were spent on natural reefs. 

Table 3.2.1-5 (Visitors) 
Number of Visitor Person-Days Spent Using Artificial and Natural Reefs 

By Recreation Activity – Palm Beach County 
Number of Person-Days 

Activity Artificial Reefs Natural Reefs All Reefs 
Snorkeling 37,000 91,000 127,000 
Scuba Diving 238,000 682,000 920,000 
Fishing 55,000 158,000 214,000 
Glass Bottom Boat Sightseeing 0 0 0 
Total 330,000 931,000 1,261,000 
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Table 3.2.1-6 (Visitors) 
Number of Person-Days Visitors Spent Participating in Saltwater Boating Activities and 

Boating Modes and Type of Reef Used - June 2000 to May 2001 
Palm Beach County 

Number of Person-Days On: 

Activity Boat Mode 

Number 
of Person 

Days 
Artificial 
Reefs 

Natural 
Reefs No Reefs 

Charter/Party 34,171 6,276 27,895 0 
Rental 9,528 5,558 3,970 0 Snorkeling 
Private 83,785 25,105 58,679 0 
Charter/Party 795,460 179,124 607,859 8,477 
Rental 5,257 1,643 3,614 0 Scuba Diving 
Private 127,484 57,155 70,329 0 
Charter 39,428 5,399 18,221 15,808 
Party 73,270 10,032 33,861 29,377 
Rental 16,428 0 986 15,443 

Fishing – Offshore 
/ Trolling 

Private 115,655 32,937 64,004 18,714 
Charter/Party 329 0 0 329 
Rental 329 0 0 329 

Fishing – Flats or 
Back Country 

Private 657 0 657 0 
Charter 18,071 2,474 8,351 7,245 
Party 32,200 4,409 14,881 12,910 
Rental 0 0 0 0 

Fishing Bottom 

Private 39,428 0 17,367 22,061 
Glass Bottom Boat 0 0 0 0 
Back Country Excursion  986 0 0 986 
Rental 5,914 0 0 5,914 

Viewing Nature 
and Wildlife 

Private 23,000 0 0 23,000 
Rental 2,629 0 0 2,629 Personal Watercraft 

(jet skis, wave 
runners, etc.) Private 42,714 0 0 42,714 

Charter/Party 657 0 0 657 
Rental 1,314 0 0 1,314 Sailing 
Private 34,171 0 0 34,171 
Charter/Party 4,929 0 0 4,929 
Rental 0 0 0 0 

Other Boating 
Activities 

Private 33,185 0 0 33,185 
Total Person-Days  1,540,978 330,112 930,675 280,190 
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3.2.2 Economic Contribution – Visitors 
The Visitor Boater Survey asked respondents how much money they and members of their party 
spent on their last day that they participated in fishing, scuba diving and snorkeling in the county.  
The respondent was also asked how many people spent or benefited from those expenditures. 
The respondent was asked only to provide the amount of money spent in Palm Beach County.  
From this information, a picture of the average itemized expenditures per person per fishing or 
diving day and by boating mode was estimated. 

The average itemized per person expenditures by those who participated in each activity and boat 
mode in Palm Beach County are provided in Table 3.2.2-1.  Palm Beach County reef-using 
visitors who went saltwater fishing on their own boat, a friend’s boat or a rental boat spent, on 
average, $195 per person per day on the day that they went fishing.  This amount is comprised of 
$59 for boat fuel, $28 for tackle, $31 for marina fees, $7 for lodging, $12 for food and beverages 
at stores and $23 for food and beverages at restaurants and bars, among other items. 

The average expenditure of persons who fished on charter boats was $263 per person per day.  
About $96 was the cost of the charter boat while $29 was spent on lodging, $34 was spent on 
food and beverages at restaurants and bars, $31 was spent on automobile gasoline, $29 was spent 
on auto rental, and $29 was spent on shopping. 

Persons who fished on party boats spent considerably less per day that other fishers.  Average 
daily expenditures were $116 per person which included $24 for the party boat fee, $18 for 
lodging, $14 for food and beverages at stores, $30 for food and beverages at restaurants, $11 for 
auto rental and $11 for shopping. 

Palm Beach County reef-using visitors who went scuba diving or snorkeling on their own boat, a 
friend’s boat or a rental boat spent, on average, $137 per person per day on the day they went 
diving.  This amount is comprised of $38 for boat fuel, $15 for ramp fees, $21 for marina fees, 
$18 for food and beverages at stores and $19 for food and beverages at restaurants and bars.   

Visitors who went diving on charter or party boats spent the same amount per day as those using 
a private or rental boat.  They spent, on average, $138 per person per day.  This expenditure was 
comprised of $56 per day for the dive charter or party boat, $21 per day for lodging and $22 per 
day for food and beverages in restaurants and bars, among other items.  

The lodging expenditure item includes lodging costs for hotels, motels and campgrounds or if the 
respondent paid by the day or by the week.  The $21 per person per day for lodging by divers 
who use charter or party boats may seem lower than the actual per person rate of a hotel or 
motel.  Bear in mind that only a portion of visitors stay at a hotel or motel.  Visitor 
accommodations also include campgrounds, family or friends, second homes and time shares. 
Also, many visitors spend only one day in the county and therefore do not incur the cost of a 
room.  The cost of the second home or time share is not included in the lodging cost because this 
is a monthly or up front cost that can, at best, only be partially due to the existence of the reefs.  
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Table 3.2.2-1 (Visitors) 
Amount of Money Spent in County Per Person During Most Recent Day 

Participating in Each Reef-Related Activity and Boating Mode 
Palm Beach County 

From Visitor Boater Survey Responses – 2000 Dollars 
Amount Spent Per Person-Daya 

Fishing On: 
Scuba Diving or 
Snorkeling On: 

Item 

Own, 
Friend's or 

Rental Boatb 
Charter 

Boat Party Boat 

Own, 
Friend's or 
Rental Boat 

Charter or 
Party Boat 

Charter / Party Boat Fee  $96.00 $24.41  $56.26 
Boat Rental    $0.94  
Boat Fuel $58.84   $38.40  
Air Refills    $1.86 $1.67 
Tackle $28.21     
Bait $6.22     
Ice $1.96   $1.56 $0.06 
Ramp Fees $4.80   $15.12 $0.01 
Marina Fees $30.63   $21.23 $0.17 
Lodging $7.36 $28.68 $17.84 $1.72 $20.60 
Camping Fees $0.00 $0.00 $0.00 $0.45 $0.67 
Food and Beverages - 
Stores $11.71 $16.03 $13.77 $17.66 $8.34 

Food and Beverages - 
Restaurants/Bars $23.12 $33.54 $29.74 $19.39 $21.54 

Auto Gas $3.85 $30.70 $2.89 $3.36 $8.24 
Auto Rental $8.99 $29.29 $10.69 $5.80 $9.12 
Equipment Rental $1.73 $0.00 $4.97 $0.50 $2.09 
Shopping $7.99 $28.88 $11.20 $9.39 $9.68 
Total $195.42 $263.13 $115.50 $137.37 $138.48 
Number of Respondents 47 19 78 42 314 
Number of Respondents 
and Party Membersc 152 51 176 137 718 
a  Expenditures per person per day were estimated from the responses to the Visitor Boater Survey.  For each Activity-Mode, 

the expenditures for each item were summed over all the respondents who participated in the Activity-Mode.  This sum was 
divided by the total number of respondents and party members who spent or benefited from the expenditures.  

b  Boat rental is included under Equipment Rental. 
c The number of persons used to calculate the average expenditure per person for a specific item will be up to two percent 

lower than the number of respondents and party members due to the incidents of "don't knows" for a specific item.  "Don't 
know" answers and the associated number of persons in the party  were excluded from the calculation of expenditures per 
person for a specific expenditure item. 
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The expenditures per person per day were multiplied by the number of person-days by boating 
mode and reef type to obtain an estimate of the total expenditures associated with reef related 
activities in Palm Beach County.  The itemized total expenditures associated with reef use in 
2000-2001 are provided in Table 3.2.2-2.  Visitors who used the reefs in Palm Beach County 
spent $184 million on reef-related expenditures.  Of this amount $48 million was associated with 
artificial reef-related expenditures and $136 million was associated with natural reef-related 
expenditures. 

Table 3.2.2-2 (Visitors) 
Total Visitor Expenditures In Palm Beach County Associated with Reef Use 

All Reef-Related Activities and Boating Modes 
June 2000 to May 2001 – In 2000 dollars 

Item Artificial Reef Natural Reef Total 

Total Number of Person Days 330,112 930,675 1,260,787 
Charter / Party Boat Fee $11,539,154 $39,509,116 $51,048,270 
Boat Rental 84,080 128,377 212,457 
Boat Fuel 5,373,044 10,129,360 15,502,404 
Air Refills 476,896 1,318,351 1,795,247 
Tackle 929,222 2,341,949 3,271,170 
Bait 204,837 516,259 721,096 
Ice 215,386 414,936 630,322 
Ramp Fees 1,512,441 2,470,091 3,982,532 
Marina Fees 2,939,896 5,550,829 8,490,725 
Lodging 4,699,409 15,575,573 20,274,983 
Camping Fees 165,415 490,450 655,865 
Food and Beverages - Stores 3,836,933 9,783,741 13,620,674 
Food and Beverages - Restaurants/Bars 7,183,784 20,604,786 27,788,570 
Auto Gas 2,238,482 6,974,355 9,212,837 
Auto Rental 2,891,652 8,638,760 11,530,413 
Equipment Rental 561,319 1,784,856 2,346,175 
Shopping 3,287,962 9,415,881 12,703,843 
Glass Bottom Boat Ride 0 0 0 
Total $48,139,911 $135,647,670 $183,787,582 
 

The reef-related visitor expenditures were then used to estimate the economic contribution of 
artificial and natural reefs to Palm Beach County.  As discussed in the Introduction of the Report, 
expenditures by visitors generate income and jobs within the industries that supply reef-related 
goods and services, such as charter / party boat operations, restaurants and hotels.  These 
industries are called direct industries.  In addition, these expenditures create multiplier effects 
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wherein additional income and employment is created as the income earned by the reef-related 
industries is re-spent within the county.  These additional effects of reef-related expenditures are 
called indirect and induced.  Indirect effects are generated as the reef-related industries purchase 
goods and services from other industries in the county.  Induced effects are created when the 
employees of the direct and indirect industries spend their money in the county. 

The direct, indirect and induced increase in sales, total income, employment and indirect 
business taxes generated by the reef-related expenditures were estimated for Palm Beach County 
using the IMPLAN Regional Input-Output Model.  This model uses detailed data on the 
economy of the county to estimate economic multipliers and to model the impact of reef-related 
expenditures on the economy. 

The economic contribution of the reefs to Palm Beach County is provided in Table 3.2.2-3.  The 
sales contribution is defined as the value of the additional output produced in the county due to 
the reef-related expenditures.  The total income contribution is defined as the sum of employee 
compensation, proprietor’s income, interest, rents, and profits generated as a result of the reef-
related expenditures.  Income is the money that stays in the county’s economy.  The employment 
contribution is the number of full- time and part-time jobs created due to the reef-related 
expenditures.  The indirect business tax contribution is the sum of the additional excise taxes, 
property taxes, fees, licenses, and sales taxes collected due to the reef-related expenditures.  

Table 3.2.2-3 (Visitors) 
Economic Contribution of Reef-Related Expenditures by Visitors to Palm Beach County 

Economic Area is Palm Beach County 
June 2000 to May 2001 – In 2000 dollars 

Reef Type/Economic 
Contribution Direct Indirect Induced Total 
Artificial Reefs    
Sales $48,139,911 $13,615,865 $19,410,419 $81,166,195 
Total Income $25,033,935 $7,408,596 $12,211,129 $44,653,660 
Employment 849 142 253 1,244 
Indirect Business Taxes  $4,087,804 $754,643 $1,210,601 $6,053,048 
Natural Reefs     
Sales $135,647,661 $37,909,019 $54,627,400 $228,184,080 
Total Income $72,055,317 $20,844,992 $34,328,471 $127,228,780 
Employment 2,439 401 712 3,552 
Indirect Business Taxes  $11,220,086 $2,152,321 $3,417,124 $16,789,531 
Natural and Artificial Reefs     
Sales $183,787,572 $51,524,884 $74,037,819 $309,350,275 
Total Income $97,089,252 $28,253,588 $46,539,600 $171,882,440 
Employment 3,288 543 965 4,796 
Indirect Business Taxes  $15,307,890 $2,906,964 $4,627,725 $22,842,579 
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Reef-related expenditures by visitors to Palm Beach County during the period June 2000 to May 
2001 resulted in $309 million in sales to county businesses.  These sales generated $172 million 
in income and 4,800 jobs.  About $23 million in indirect business taxes were collected as a 
result.  About 25 percent of these values were the result of artificial reef-related expenditures and 
75 percent of these values were the result of natural reef-related expenditures. 

3.2.3 Use Value 
Use value was defined in the introduction to this report.  In this study, four types of use values 
were estimated:  (1)  the value of maintaining the natural reefs in their existing condition; (2) the 
value of maintaining the artificial reefs in their existing condition; (3) the value of maintaining 
both artificial and natural reefs in their existing condition; and (4) the value of adding and 
maintaining additional artificial reefs.   In general, use value is the maximum amount of money 
that reef users are willing to pay to maintain the reefs in their existing condition and to add more 
artificial reefs to the system.  Use value is presented in terms of per person per day of reef use 
and in aggregate for all users of the reef system.  

The visitor reef-user values associated with maintaining the reefs in their existing conditions for 
Palm Beach County is provided in Table 3.2.3-1.  Use value per person day means the value per 
person day of artificial, natural or all reef use, as specified in the table.  The respondent was 
asked to state yes, no or don’t know to a specified payment to maintain the artificial reefs, the 
natural reefs and a combined program that would protect both types of reefs.  The scenario 
provided to the respondent was as follows: 

“Local and state government agencies are considering different approaches to 
maintaining the health and condition of the natural and artificial reefs in southeast 
Florida.  One plan focuses on providing greater protection for natural reefs by 
maintaining water quality, limiting damage to natural reefs from anchoring, and 
preventing overuse of the na tural reefs.  A second plan focuses on protecting the 
artificial reefs by maintaining water quality, limiting damage to artificial reefs 
from anchoring and preventing overuse of the artificial reefs. 

Both of these plans will involve increased costs to local businesses that will 
ultimately be passed on to both residents and visitors in southeast Florida.  We are 
doing this survey because local government agencies want to know whether you 
support one, both or none of these plans and if you would be willing to incur 
higher costs to pay for these plans.  Please keep in mind that whether you support 
these plans or not would not have any effect on you ability to participate in any 
boating activity or other recreation in southeast Florida.” 

Then the respondent was asked a yes or no question regarding the natural reef plan, the artificial 
reef plan and both plans.  For example, the question regarding both plans read:  “Suppose that 
both of the above plans to maintain the natural and artificial reefs in southeast Florida were put 
together in a combined program.  Consider once again your total trip cost for your last trip to use 
the reefs in southeast Florida including travel expenses, lodging, and all boating expenses.  If 
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your total costs for this trip would have been $_____ higher, would you be willing to pay this 
amount to maintain the artificial and natural reefs?” 

The amounts (bid values) of $20, $100, $200, $1,000, and $2,000 were rotated from respondent 
to respondent.  For the individual programs (just natural or artificial reef protection), the amounts 
were one-half of the above amounts:  $10, $50, $100, $500 and $1,000.  

Values for all reefs were taken from statistical analysis of responses to Question 38 of Visitor 
Boater Survey4:  “Suppose that both of the above plans to maintain the natural and artificial reefs 
in southeast Florida were put together into a combined program...If your total costs for this trip 
would have been $___ higher, would you have been willing to pay this amount to maintain the 
artificial and natural reefs.”  Values for artificial reefs were taken from statistical analysis of 
responses to Question 36 pertaining only to a program to maintain the existing artificial reefs in 
their current condition.  Values for natural reefs were taken from statistical analysis of responses 
to Question 34 pertaining only to a program to maintain the natural reefs in their current 
condition.   

Chapter 2.2.2 provides a general description of the procedures used to analyze the use value 
responses and the procedures used to estimate the user values presented here.  For a more 
technical discussion, please see this report’s Technical Appendix which is a separate document.  
This report describes the methods used to derive the values presented here and provides 
alternative estimates using different estimation methods.  Here we present the estimates of total 
annual use value, use value per person-day, and the asset value of the reefs derived using the 
logit model. 

The results are consistent with the idea that natural reefs are preferred to artificial reefs.  For 
Palm Beach County visitors, the average per person-day value of the natural reefs was $27.85 
versus $17.89 for artificial reefs.  Total use is also higher for natural versus artificial reefs.  Palm 
Beach County visitors’ natural reef use was almost 931 thousand person-days versus 330 
thousand person-days for artificial reefs.  This translated into an estimate of total annual use 
value of over $25.9 million for natural reefs and $5.9 million for artificial reefs.  Capitalizing the 
annual use values, using a three percent discount rate, yields asset values of about $864 million 
for the natural reefs and $197 million for the artificial reefs.    

Annual use value represents the annual flow of total use value (i.e., the recreational benefits) to 
the reef-using public.  From a public policy point of view, government spends money on the 
protection and management of the valuable resources of the natural and artificial reefs.  This 
includes investments for such things as deployment of new artificial reefs and enhancements of 
natural reefs.  In addition, government entities incur variable costs each year to support marine 
patrol, biologists, planners and even contracts with economists to help carry out the mission of 

                                                 
4  For a complete description of the contingent valuation questions, please refer to the Visitor Boater Survey 

and the Blue Card (which is white in this report but labeled “Blue Card” in Appendix B. 
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protecting the existing reef system.  These costs can be compared with the annual flow of total 
use value of the reef to determine if this is indeed a wise investment. 

The question combining the natural and artificial reef programs yielded estimates of use value 
lower than that derived by adding-up the values of the natural and artificial reef programs 
separately.  This result is consistent with past research.  Some respondents are not willing to pay 
the sum of the values of the individual programs to finance the combined programs.  This is 
largely due to the income constraints as higher bid values are provided to the respondents under 
the combined programs.  The value of the combined programs would provide a conservative or 
lower bound estimate of the total natural and artificial reef values.   

The capitalized value of the reef user values is the present value of the annual values calculated 
at three percent discount rate.  It represents the “stock” value analogous to land market values.  
The capitalized visitor reef user value associated with Palm Beach County reefs, both artificial 
and natural, is $701 million.  Bear in mind that this value only includes the value that visitor reef 
users place on the reefs and does not include the values that resident reef users and non-reef-
users place on the reefs or the economic contribution of the reefs.  The estimation of the value of 
reefs to non-reef users was not part of this study. 

Table 3.2.3-1 (Visitors) 
Annual Value of Reefs To Reef Users and Capitalized Value 

Data Represents June 2000 to May 2001 
Visitor Reef-Users in Palm Beach County 

Item 

All Reefs – 
Artificial and 

Natural 
Artificial 
Reefs 

Natural 
Reefs 

Number of Person-Days of Reef Use 1,260,787 330,112 930,675 
Use Value Per Person-Day ($2000) $16.68 $17.89 $27.85 
Annual Use Value - ($2000) $21,032,312 $5,906,311 $25,919,931 
Capitalized Value @ 3 percent Discount Rate ($2000) $701,077,067 $196,877,033 $863,997,700 
 

Reef users’ willingness to pay to invest in and maintain “new” artificial reefs is provided in 
Table 3.2.3-2.  The use value per person-day is the value per day or a portion of a day of 
artificial reef use.  Reef users are willing to pay $4 million annually for this program in Palm 
Beach County.  Scuba divers have the highest value for new artificial reefs of all user types. 

642



3.0 Socioeconomic Value of Reefs in Palm Beach County 

 
 

 
Hwd:40289R032.doc 3-32 Socioeconomic Study of Reefs in Southeast Florida 
  Final Report 

Table 3.2.3-2 (Visitors) 
Estimated Use Value of Investing in and Maintaining "New" Artificial Reefs in the County 

Visitor Reef-Users in Palm Beach County 
Item Value 

Number of Person-Days of Artificial Reef Use 330,112 
Use Value Per Person-Day for "New" Artificial Reefs ($2000) $12.01 
Annual Use Values for "New" Artificial Reefs $3,964,467 
Capitalized Value @ 3 percent Discount Rate ($2000) $132,148,900 
Note:  Use value per person-day is the use value for a whole day or a portion of a day of artificial reef use. 
 

The value of reefs by reef type and activity type for Palm Beach County is provided in Table 
3.2.3-3. 

Table 3.2.3-3 (Visitors) 
Value of Reefs to Visitors to Palm Beach County, by Reef Type and Activity, 2000-2001 

Reef Type/Activity Person-Days 
Annual User 

Value ($) 
User Value Per 
Person-Day ($) 

Natural Reefs 930,675 $25,919,931 $27.85 
   Snorkeling 90,544 $1,343,878 $14.84 
   Scuba Diving 681,802 $22,378,144 $32.82 
   Fishing 158,329 $2,197,909 $13.88 
Artificial Reefs 330,112 $5,906,311 $17.89 
   Snorkeling 36,940 $362,444 $9.81 
   Scuba Diving 237,921 $4,812,227 $20.23 
   Fishing  55,252 $731,639 $13.24 
Natural & Artificial Reefs  1,260,787 $21,032,312 $16.68 
   Snorkeling 127,484 $963,029 $7.55 
   Scuba Diving 919,723 $18,396,328 $20.00 
   Fishing 213,580 $1,672,955 $7.83 
New Artificial Reefs 330,112 $3,964,467  $12.01 
   Snorkeling 36,940 $155,683  $4.21 
   Scuba Diving 237,921 $3,494,556  $14.69 
   Fishing 55,252 $314,228 $5.69 
 

3.2.4 Demographic Information 
The Visitor Boater Survey asked the respondent questions regarding his/her socioeconomic 
characteristics so that a picture of the typical reef user could be developed.  The results for Palm 
Beach County are summarized in Table 3.2.4-1. 
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Table 3.2.4-1 (Visitors) 
Demographic Characteristics of Visitor Reef-Users in Palm Beach County, 2000 
Characteristic Value 
Median Age of Respondent – Years 41 
Sex of Respondent  
          Male 79% 
          Female 21% 
Race of Respondent  
          White 94% 
          Black 2% 
          Other 4% 
Percent Hispanic / Latino 5% 
  
Median Household Income $87,500 
  
Average Years Boating in Southeast Florida 9.2 
  
Average Length of Own Boat Used in Saltwater Boating in Feet 25 
  
Percent of Respondents Who Belong to Fishing and/or Diving Clubs 24% 

 

3.3 Total – Residents and Visitors 
This section summarizes the user activities, economic contribution and use values associated 
with the artificial and natural reefs for both residents and visitors of Palm Beach County.   
Demographic information of both resident and visitor reef users is also provided. 

3.3.1 User Activity 
The numbers of person-days spent using the reefs in Palm Beach County by reef type and 
population (residents and visitors) are summarized in Table 3.3.1-1.  Visitors and residents spent 
4.2 million person-days using artificial and natural reefs in Palm Beach County during the 12 
month period from June 2000 to May 2001.   Residents spent 3.0 million person-days and 
visitors spent 1.2 million person-days.  Reef users spent 1.4 million person-days using artificial 
reefs and 2.8 million person-days using natural reefs. A summary of reef use by type of activity 
is provided in Table 3.3.1-2. 
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Table 3.3.1-1 
Number of Person-Days Spent on Artificial and 

Natural Reefs in Palm Beach County 
Residents and Visitors 

In Millions 
Population Artificial Reefs Natural Reefs All Reefs 
Residents 1.08 1.90 2.98 
Visitors 0.33 0.93 1.26 
Total 1.41 2.83 4.24 

 

Table 3.3.1-2 
Number of Person-Days Spent Using Reefs in Palm Beach County 

By Recreational Activity 
Residents and Visitors 

In Millions 
Activity Residents Visitors Total 
Snorkeling 0.62 0.13 0.75 
Scuba Diving 0.81 0.92 1.73 
Fishing 1.55 0.21 1.76 
Total 2.98 1.26 4.24 

 

Diving is a bit more prevalent than fishing in Palm Beach County.  Fishing comprises 1.8 million 
person-days while scuba diving and snorkeling comprise 1.7 million person-days and about 
750,000 person-days, respectively.  Resident reef-related recreation comprises 70 percent of total 
reef-related recreation by residents and visitors in Palm Beach County.  Residents spend 
significantly more days fishing and more days snorkeling than do visitors. 

3.3.2 Economic Contribution 
The total economic contribution of the reefs to Palm Beach County includes the contribution of 
reef expenditures to sales, income and employment.   Expenditures by visitors generate income 
and jobs within the industries that supply reef-related goods and services, such as charter / party 
boat operations, restaurants and hotels.  These indus tries are called direct industries.  In addition, 
these visitor expenditures create multiplier effects wherein additional income and employment is 
created as the income earned by the reef-related industries is re-spent within the county.  These 
additional effects of reef-related expenditures are called indirect and induced.  Indirect effects are 
generated as the reef-related industries purchase goods and services from other industries in the 
county.  Induced effects are created when the employees of the direct and indirect industries 
spend their money in the county. 

For visitors, the direct, indirect and induced economic contribution of the reefs was estimated 
using the estimated reef-related expenditures and economic input-output models. 
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For residents, the expenditures were converted to sales, income and employment generated 
within the directly affected industries.  The multiplier effect of reef-related spending by residents 
in the county was not estimated because this spending is also the result of multiplier effects from 
other economic activities within the county.  The multiplier effect of resident spending on reef-
related activities is attributed both to the reef system and to these other economic activities that 
generated the resident income used to purchase the reef-related goods and services.  Thus, the 
economic importance of the reefs would be overstated if the multiplier effects were considered.  
To provide a conservative estimate of the economic contribution of resident use of the reef 
system, the multiplier effects were not included. 

The economic contributions of the artificial, natural and all reefs to Palm Beach County are 
provided in Tables 3.3.2-1 through 3.3.2-3.  The sales contribution is defined as the value of the 
additional output produced in the county due to the reef-related expenditures.  The total income 
contribution is defined as the sum of employee compensation, proprietor’s income, interest, 
rents, and profits generated as a result of the reef-related expenditures.  The employment 
contribution is the number of full- time and part-time jobs created due to the reef-related 
expenditures. 

All reef-related expenditures in Palm Beach County generated $504 million in sales during the 
12-month period from June 2000 to May 2001.  These sales resulted in $194 million in income to 
Palm Beach County residents and provided 6,300 jobs in Palm Beach County.   Artificial reef-
related expenditures accounted for 30 percent of the economic contribution of all reefs and 
natural reef-related expenditures accounted for 70 percent of the economic contribution. 

Table 3.3.2-1 
Economic Contribution of Artificial Reef-Related Expenditures 

to Palm Beach County 
June 2000 to May 2001 – In Millions of 2000 dollars 

Contribution to: 
Round of Spending Sales Incomeb Employmentc 
Directa    

Resident $67.00 $7.70 512 
Visitor $48.14 $25.00 849 
Total $115.14 $32.70 1,361 

Indirect $13.62 $7.40 142 
Induced $19.41 $12.20 253 
Total $148.17 $52.30 1,756 
a  The direct contribution is the actual expenditures made in the county. 
b   Total income includes employee compensation, proprietor's income, interest, rents and profits 
c  Employment includes the number of full-time and part-time jobs. 
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Table 3.3.2-2 
Economic Contribution of Natural Reef-Related Expenditures 

to Palm Beach County 
June 2000 to May 2001 – In Millions of 2000 dollars 

Contribution to: 
Round of Spending Sales Incomeb Employmentc 
Directa    

Resident $128.40 $14.70 992 
Visitor $135.65 $72.00 2,439 
Total $264.05 $86.70 3,431 

Indirect $37.91 $21.00 401 
Induced $54.63 $34.00 712 
Total $356.59 $141.70 4,544 
a  The direct contribution is the actual expenditures made in the county. 
b   Total income includes employee compensation, proprietor's income, interest, rents and profits 
c  Employment includes the number of full-time and part-time jobs. 

 
 

Table 3.3.2-3 
Economic Contribution of All Reef-Related Expenditures 

to Palm Beach County 
 June 2000 to May 2001 – In Millions of 2000 dollars 

Contribution to: 
Round of Spending Sales Incomeb Employmentc 
Directa    

Resident $195.40 $22.40 1,504 
Visitor $183.79 $97.00 3,288 
Total $379.19 $119.40 4,792 

Indirect $51.52 $28.40 543 
Induced $74.04 $46.20 965 
Total $504.75 $194.00 6,300 
a  The direct contribution is the actual expenditures made in the county. 
b   Total income includes employee compensation, proprietor's income, interest, rents and profits 
c  Employment includes the number of full-time and part-time jobs. 

 
 
3.3.3 Use Value 
In this study, four types of use values were estimated:  (1)  the value to natural reef users of 
maintaining the natural reefs in their existing condition; (2) the value to artificial reef users of 
maintaining the artificial reefs in their existing condition; (3) the value to all reef users of 
maintaining both the artificial and natural reefs in their existing condition; and (4) the value of 
adding and maintaining additional artificial reefs.   In general, use value is the maximum amount 
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of money that reef users are willing to pay to maintain the reefs in their existing condition and to 
add more artificial reefs to the system.  Use value is presented in terms of per person per day of 
reef use and in aggregate for all users of the reef system. 

The annual value Palm Beach County visitors and residents place on protecting the reefs in their 
existing condition and the associated capitalized value is presented in Table 3.3.3-1.  The annual 
value visitor and resident reef-users place on investing in and maintaining “new” artificial reefs 
is presented in Table 3.3.3-2.  These values were explained in Sections 3.1.3 and 3.2.3. 

Table 3.3.3-1 
Annual Use Value Associated with Protecting Reefs in their Existing Condition and 

Capitalized Value associated With Reef Use 
Data Represents June 2000 to May 2001 

Palm Beach County, Florida 
Item Residents Visitors Total 

All Reefs - Artificial and Natural    

Number of Person-Days of Reef Use 
(millions) 

2.98 1.26 4.24 

Use Value Per Person-Day $3.38 $16.68 $7.34 

Annual Use Value - (million dollars) $10.7 $21.03 $31.10 

Capitalized Value @ 3 percent Discount 
Rate (million dollars) 

$335.8 $701.08 $1,036.88 

Artificial Reefs    

Number of Person-Days of Artificial Reef 
Use (millions) 

1.08 0.33 1.41 

Use Value Per Person-Day $2.96 $17.89 $6.47 

Annual Use Value - (million dollars) $3.18 $5.91 $9.09 

Capitalized Value @ 3 percent Discount 
Rate (million dollars) 

$106.10 $196.88 $302.98 

Natural Reefs    

Number of Person-Days of Reef Use 
(millions) 

1.90 0.93 2.83 

Use Value Per Person-Day  $8.50 $27.85 $14.86 
Annual Use Value - (million dollars) $16.18 $25.92 $42.10 

Capitalized Value @ 3 percent Discount 
Rate (million dollars) 

$539.30 $864.00 $1,403.30 
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Table 3.3.3-2 
Estimated Value to Reef Users From Investing in and 

Maintaining "New" Artificial Reefs 
Palm Beach County, Florida 

Item Residents Visitors Total 
Number of Person-Days of Artificial Reef 
Use (millions) 1.08 0.33 1.41 

Use Value Per Person-Day for "New" 
Artificial Reefs  $0.72 $12.01 $3.37 

Annual Use Values for "New" Artificial 
Reefs (million dollars) $0.78 $3.96 $4.74 

Capitalized Value @ 3 percent Discount 
Rate (million dollars) $25.90 $132.10 $158.00 

 

3.3.4 Demographic Information 
This section summarizes and compares the demographic characteristics of visitor and resident 
reef users.  These characteristics were obtained from the resident boater survey and the visitor 
boater survey.  They are summarized in Table 3.3.4-1.  A comparison of the demographics 
indicate that resident and visitors are very similar in terms of age, race, income, and membership 
in fishing and/or diving clubs. 
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Table 3.3.4-1 
Demographic Characteristics of Resident and Visitor Reef-Users in 

Palm Beach County, 2000 
 Resident Reef-Users Visitor Reef-Users 

Median Age of Respondent 48 41 
Sex Of Respondent  Percent Percent 

    Male 91% 79% 

    Female 9% 21% 
% of Resident Reef-Users % of Visitor Reef-Users 

 White Black Other White Black Other 

Race Of Respondent 97% 0% 3% 94% 2% 4% 
 % of Resident Reef-Users % of Visitor Reef-Users 

Percent Hispanic/Latino 4% 5% 
 Resident Reef-Users Visitor Reef-Users 

Median Household Income $71,695 $87,500 
 Residents Visitors 

Average Years Boating in 
South Florida 

21 9.2 

 Residents Visitors 

Average Length of Boat 
Used for Salt Water 
Activities in Feet 

25 25 

 Residents Visitors 

% of Respondents Who 
Belong to Fishing and/or 
Diving Clubs  

20% 24% 
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Chapter 4: Socioeconomic Values of 
Reefs in Broward County 

 

This chapter describes the Socioeconomic Value of Artificial and Natural Reefs in Broward 
County to residents and visitors.  For both groups this chapter discusses the following topics.   

§ Volume of user activity on both artificial and natural reefs off Broward County;  

§ Economic Contribution of artificial and natural reefs to the county’s economy; 

§ Resident and visitor “use value” associated with recreating on artificial and 
natural reefs in Broward County; and,  

§ Demographic and boater profile of reef users in Broward County.  

For residents, their opinions regarding the existence of “no-take” zones as a tool to protect 
existing artificial and natural reefs are provided. 

4.1 Residents 
This section presents the estimated socioeconomic values associated with resident boater use of 
the reefs off the coast of Broward County.  Resident boaters are those individuals who live 
within Broward County and who use a boat that is owned by a resident of the county to visit the 
reef system.  Resident boats used to visit the reef system are defined as those greater than 16 feet 
in length and registered with the Florida Department of Highway Safety and Motor Vehicles. 

4.1.1 User Activity  
This chapter first considers the volume of resident user activity associated with the artificial and 
natural reefs off Broward County. User activity is expressed in terms of the number of boating 
days or “party-days” since each boat usually carries one or more individuals.  Also, user activity 
will be analyzed in terms of the kinds of recreational activities (e.g., snorkeling) that parties take 
part in when they visit the reef system.  

To measure party-days for any recreational resource, it is important to define what universe the 
research is intended to measure.  In this study, we wish to measure the number of party-days 
spent on artificial and natural reefs in the Atlantic Ocean off the coast of Broward County.  Most 
residents use their own boats to visit and use the reefs.  The use of party boats and charter rentals 
by residents was not estimated.  

In 1999-2000, there were 61,124 registered pleasure boats in Broward County according to the 
Florida Department of Highway Safety and Motor Vehicles (2001). These pleasure craft were 
divided into the following size classes: 
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Boat Size Category 
(Length of Boat in Feet) 

Number 
of Boats 

Percentage 
of Total 

Cumulative 
Percentage 

Less than 12 feet 12,579 20.6% 20.6% 
12 feet to 15'11'' 8,917 14.5% 35.1% 
16 feet to 25'11" 27,917 45.6% 80.7% 
26 feet to 39'11" 9,413 15.4% 96.1% 
40 feet to 64'11" 2,109 3.5% 99.6% 
65 feet to 109'11" 173 0.3% 99.9% 
Greater than 110 feet 16 0.1% 100.00% 
Total 61,124 100.00%   

 

The largest boat size category of pleasure craft in Broward County is between 16 and nearly 26 
feet in length (46 percent). 

Three adjustments were made to reach the target population of resident boaters in Broward 
County who may visit the reef system.  First, sampling was restricted to pleasure craft at least 16 
feet in length.   This was in response to expert opinion that very few pleasure craft under 16 feet 
could reach the reef system.  Thus, the mail survey was targeted at pleasure craft at least 16 feet 
long so that non reef users could be avoided and to increase the sample size on that segment of 
the boating population with the highest propensity to use the reef system.  This reduced the target 
boat population in Broward County to 39,628 pleasure craft. 

In addition, not everyone with a relatively large boat would use an artificial and/or natural reef in 
the last twelve months.  In fact, the results of the survey indicated that 61 percent of these larger 
vessels used the Broward County reef system in the last 12 months or 23,975 pleasure craft. 
Finally, we found that about one-half of one percent of registered boats in our target population 
had a residence somewhere outside Broward County.  Thus, the target population was again 
reduced to 23,855 pleasure craft to reflect only resident boat owners who used the reefs in the 
past twelve months. 

On average, respondents indicated that over a 12-month period (1999-2000) they used the reef 
system on 39 separate days while engaging in three main recreational activities including  
fishing, snorkeling and scuba diving.  Remember, these boaters have the highest propensity to 
use the reef system compared to smaller vessels.  Based upon this information, it was estimated 
that over this 12-month period, 930,319 “party- days” were spent on the reef system (39 party 
days times 23,855 pleasure craft) by Broward County residents. 

In conducting the mail survey, we asked reef-users from Broward County to distribute their 39  
party-days in two ways. First, they were asked to distribute their reef usage among three 
recreational activities as follows: (1) Fishing, (2) Snorkeling and (3) Scuba Diving.  Second, 
respondents were asked to distribute each of these recreational activities between artificial and  
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natural reefs.  Table 4.1.1-1 shows the distribution of party-days by resident boaters in Broward 
County. 

Broward county residents spent an estimated 55 percent of their party-days fishing on the 
artificial and natural reefs followed by scuba diving (26 percent) and snorkeling (19 percent).  
For all the recreational activities on reefs, 66 percent of the party-days were spent visiting natural 
reefs.  The strongest intensity of natural reef use was for snorkeling where 78 percent of the 
respondents used the natural reef for this activity.  

In the right-hand side of Table 4.1.1-1, user activity measured in ”person-days” is provided.  A 
“person-day” is equivalent to an individual traveling to use the reef system for part or all of one 
day.  The number of person-days can be calculated by multiplying the average size of the party 
(i.e. number of individuals per party) by the number of party-days.  However, one important 
adjustment to average party size was necessary to calculate residential person-days.  Here the 
average party size was reduced by subtracting out those individuals that are considered to be 
visitors (i.e. non-residents of Broward County).  About 20 percent of the average boating party is 
a nonresident.  Thus, Table 4.1.1-1 utilizes the average resident  party size to calculate resident 
person-days.  The average resident party size does not vary appreciably among the various reef-
related recreational activities and averages about 3.9 residents per party.  Because of this, the 
distribution of person-days among the activities is similar to the distribution of party-days among 
the activities.  For example, saltwater fishing on reefs garnered 2.2 million person-days or 58 
percent of all person-days during the 12-month period (December 1999 to November 2000).  The 
total number of person-days for residents using the reef system off Broward County over a 12-
month period was estimated at 3.7 million. 

While party-days gives a “boater dimension” to user activity in and around the reef system, 
person-days yield a “people dimension” to use of the reef system. The former is especially useful 
in judging the adequacy of the boating infrastructure such as marinas and boat ramps while the 
latter is used in calculating recreational use value which will be discussed below. 
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Table 4.1.1-1 (Residents) 
Estimated Resident User Activity As Measured by Party-Days and Person-Days on 

Artificial and Natural Reefs off Broward County, Florida, 2000 
Number and Distribution of Party-Days 

by Activity and Reef Type 
Number and Distribution of Person-Days 

by Activity and Reef Type 

Activity/ 
Type of Reef  

Number of 
Party-Days 

Percentage of 
Party-Days 
Per Activity  

by Reef Type 

Percentage 
of Total 

Party-Days Per 
Activity 

Resident 
Party-Size 
by Activity 

Number of Resident 
Person-Days1 

by Activity 
by Reef Type 

Percentage of 
Person-Days 
Per Activity 

by Reef Type 

Percentage 
of Total 

Person-Days 
Per Activity 

Fishing     55% 4.21     58% 
Artificial 204,670 40%    861,661 40%   
Natural 307,005 60%    1,292,491 60%   

Subtotal 511,675 100%    2,154,152 100%   
Snorkeling     19% 4.14     20% 

Artificial 38,887 22%    160,992 22%   
Natural 137,873 78%    570,794 78%   

Subtotal 176,760 100%    731,786 100%   
Scuba Diving     26% 3.44     22% 

Artificial 74,985 31%    257,948 31%   
Natural 166,899 69%    574,133 69%   

Subtotal 241,884 100%    832,081 100%   
All Activities       4.00      

Artificial 318,542 34%    1,280,601 34%   
Natural 611,777 66%    2,437,418 66%   

Total 930,319 100% 100%  3,718,019 100% 100% 
1 Resident person-days is calculated by multiplying the number of party-days by the average resident party size.  
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4.1.2 Economic Contribution  
To fully understand the economic contribution of reefs to Broward County it is first important to 
recognize what factors influence the demand for boating in this area. This will help in 
understanding the nature of boating in the county and how it relates to the use of artificial and 
natural reefs.  In a study by Bell and Leeworthy (1986), the authors found that the demand for 
boats by individuals was related to boat prices, population and per capita income. Therefore, we 
would expect a higher number of registered pleasure craft in counties that are large as measured 
by population and are relatively affluent as measured by real per capita income. 

The number of registered boats in any county is critical in assessing the adequacy of the boating 
infrastructure such as boat ramps and, of course, artificial and natural reefs. This topic has 
recently been addressed in the 2000 State Comprehensive Outdoor Recreational Plan (2001) 
issued by the Division of Recreation and Parks, Florida Department of Environmental Protection. 
However, this report did not include an assessment of the reef system in various regions of 
Florida.  

This section considers the demand for boating in Broward County, not the adequacy of the 
boating infrastructure. This will give the reader an overview of boating characteristics in 
Broward County and valuable information necessary to assess the adequacy of the boating 
infrastructure.  The overview includes a discussion of the county’s population, per capita income, 
industrial structure and its infrastructure related to saltwater boating. This will also give a 
background by which to assess the results of this study. 

Broward County is on the southeast coast of Florida bordering the Atlantic Ocean with Fort 
Lauderdale as its largest city.  In 1999, the county was Florida’s second largest with 1.49 million 
residents.   Over the last ten years, population in this county grew by 18.7 percent making it the 
48th fastest growing county in Florida (out of 67 counties).  Broward County has 1,233 persons 
per square mile as compared to 284 for Florida as a whole, making it the second most densely 
populated county in the State.  This county’s population has a median age of 39.8 years which is 
comparable to the general population of Florida which has an median age of 39 years. 

The University of Florida, Bureau of Economic Research projects the county’s population to 
reach 1.8 million by 2015 or a 26 percent increase.  In-migration to Broward County, as in the 
past, will account for over 84 percent of this growth.  Thus, this county’s population growth will 
depend heavily on individuals moving into the county.  The size of Broward County’s population 
coupled with its projected future growth makes this county a potentially large market for resident 
recreational boating along its coasts. 

In 1998, Broward County had a per capita income of $28,546 placing it eleventh among the 67 
counties in the State of Florida.  However, this per capita income was only 6.3 percent above the 
state average of $26,845. The higher per capita income in Broward County is largely due to 
higher earnings per job in the local economy combined with a higher work participation rate. 1  

                                                 
1  The workforce participation rate in Broward County is 85.1 percent compared to 78.5 percent for the 

general population of Florida.  
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In 1998, there were 675,558 persons employed in Broward County earning $19.92 billion in 
wages and salaries.  Over the last ten years, employment grew by 17.7 percent which 
corresponds to the rate of growth in population as discussed above.  Measured by  employment 
earnings, the largest industries in 1998 were services (33.4 percent); state and local government 
(12.8 percent); and retail trade (12.6 percent). Of particular note, this county provides a lot of 
tourist-related services such as lodging, amusement and recreation.  Nearly 20,000 workers were 
involved in these industries in Broward County in 1998.  The attraction of tourists provides part 
of the economic base for this county. 

In 2000, there were 61,124 recreational boats (FDHSMV, 2001) registered in Broward County or 
1 boat for every 25 people.  For the State of Florida, there is 1 registered pleasure boat for every 
14 residents.  The infrastructure supporting various coastal or saltwater forms of boating 
recreation in Broward County include the following (FDEP, 2000)(Pybas, 1997): 

1. Boat Ramps:  47 with a total of 56 boating lanes; 

2. Marinas:  126 with 3,467 wet slips and moorings; 

3. Other Facilities:  2,804 boat dry storage; 

4. Artificial Reefs:  104 artificial reefs ranging from 0.5 to 2.5 nautical miles from shore. 

Despite the relatively large population and high per capita income in Broward County, the 
demand for recreational boating is less than the demand for boating throughout Florida as 
measured by the ratio of registered boats per person.  These demand factors combined with the 
saltwater coastal nature of this county would lead one to predict a much higher ratio of registered 
boats per person.  The explanation for this finding is usually found on the supply side where 
there is crowding or congestion at the access points (e.g., boat ramps) to the water and access 
points to the recreational resources such as artificial and natural reefs once off shore.  This 
increases the cost of recreational boating and reduces the demand for pleasure boats. This is just 
a “working hypothesis” of potential supply side problems.  Other factors may also be affecting 
recreational boat ownership in Broward County. 

Using a mail survey, 3,000 registered boaters in Broward County were contacted at random 
using the survey instrument provided in Appendix A.  Boat owner addresses were obtained from 
a registered boater database compiled by the Florida Department of Highway Safety and Motor 
Vehicles.  A total of 616 registered boaters responded to the mail survey and 53.6 percent 
indicated that they used their pleasure crafts to visit the reefs offshore of Broward County dur ing 
the past twelve months (December 1999 to November 2000).  The results of the survey were 
used to estimate a total of 1.28 million person-days spent by residents of Broward County on 
artificial reefs in a 12-month period.  This amounts to an average of 17,305 person-days per year 
for each reef or 47 persons per day.  This, of course, does not include visitors from outside 
Broward County, which are discussed in the next section of this chapter. 
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To estimate the economic contribution of resident spending associated with reef use in the 
Broward County economy, we asked the respondents to estimate their party’s spending during 
their last reef-related boating activity.  It was assumed that each boating trip would involve one 
day since the residents are in their county of residence.  Residential expenditures per party were 
distributed by type of recreation activity and the results are presented in Table 4.1.2-1. 

Table 4.1.2-1 (Residents) 
Average Resident Spending per Party by Broward County Reef-Users 

Activity 

Estimated 
Spending per 
Party per Day 

Percentage of 
Residents 
per Party 

Estimated Spending 
per Resident Party 

per Day 
(1) (2) (3) (4) = (2) * (3) 

Fishing $330.41 79% $261.02 
Snorkeling $375.18 79% $296.39 
Scuba Diving $407.85 85% $346.67 

 

Scuba divers spent the most amount of money and fishers spent the least amount of money per 
day.  Expenditures for marina fees, equipment rentals and restaurants made the former activity a 
more expensive recreational activity than the latter.  Detailed expenditures on particular items 
will be discussed below while additional information and analysis is provided in the Technical 
Appendix to this report. 

Note that an adjustment was made to the size of the boating party in order to calculate estimated 
expenditures by residents as summarized above.  About 15 to 21 percent of the typical party 
includes individuals who were apparently guests of the Broward County residents.  We made the 
simplifying assumption that these visitors would pay their fair share of the trip cost.  For 
instance, visitors would pay a proportion of the trip costs such as boat fuel, restaurants and bait. 
We believe that residents probably pay for a larger share of total party costs than used in this 
study.  However, we shall be conservative and assume an equal sharing of cost between residents 
and their visitors. 

To derive the economic impact of a particular reef-related recreational activity, one must briefly 
return to Table 4.1.1-1. This table shows the number of residential party-days and person-days 
associated with reef use over a 12-month period off the coast of Broward County.  For example, 
recreational fishers spent 511,675 resident party-days on all reefs off Broward County.  
According to our resident spending per party discussed above, fishers spent $261.02 per trip. 
Thus, annual expenditures for reef-related fishing was estimated at $133.6 million dollars 
($261.02 times 511,675). 

Based upon the distribution of party-days per reef type, about $53.4 million was spent while 
using an artificial reef while the balance or $80.2 million was spent in conjunction with the use 
of natural reefs by recreational fishers.  There did not appear to be much difference between 
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party spending by fishers who used either type of reef.  This held for the othe r two recreational 
activities as well. 

Table 4.1.2-2 presents the economic contribution of all reef-related recreational pursuits off the 
Broward County coast.  Residents spent an estimated $269.8 million during the 12-month period 
December 1999 through November 2000.  About two-thirds of this amount was spent while 
using natural reefs ($178.9 million) while the balance ($90.9 million) was spent in conjunction 
with the use of artificial reefs.  Nearly 50 percent of total spending or $133.5 million was spent  
on reef-related recreational fishing while $83.9 million (31 percent) was spent on reef-related 
scuba diving and $52.4 million (19 percent) was spent on reef-related snorkeling. 

Table 4.1.2-2 (Residents) 
Reef-Related Expenditures, Wages and Employment Generated by 

Resident Boating Activities in Broward County, Florida, 2000 

Type of Activity/ 
Type of Reef 

Expenditures 
(Million $) 

Wages 
(Million $) 

Employment 
(Number of Full and 

Part-Time Jobs) 
Artificial Reef       
Fishing $53.4 $6.8 438 
Snorkeling $11.5 $1.9 132 
Scuba Diving $26.0 $3.8 242 
Subtotal $90.9 $12.5 812 
Percentage Attributed to Artificial Reefs 34% 33% 33% 
Natural Reef       
Fishing $80.1 $10.1 656 
Snorkeling $40.9 $6.7 467 
Scuba Diving $57.9 $8.4 539 
Subtotal $178.9 $25.2 1,662 
Percentage Attributable to Natural Reefs 66% 67% 67% 
Total All Reefs        
Fishing $133.5 $16.9 1,094 
Snorkeling $52.4 $8.6 599 
Scuba Diving $83.9 $12.2 781 
Total All Reefs/All Activities $269.8 $37.7 2,474 
 

It is important that we clarify the economic contribution of resident boaters from Broward 
County.  The engine of economic growth for any region such as Broward County is found in its 
export industries such as tourism in Broward County.  As export income flows through the 
region, it creates local income (e.g., money paid for haircuts by residents) and a demand for 
imports (e.g., TV sets since Broward County does not have such a manufacturer). The local 
income is spent on everything from marina services to dining out at a local restaurant to grocery 
purchases to rent or mortgage payments.  Thus, residents use local income to pay for goods and 
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services in conjunction with reef use.  This spending represents the choice between recreating 
locally and leaving the area to recreate elsewhere. 

The reef system keeps the “locals” in the county and enlarges the economy by about $269.8 
million in local spending.  In contrast to visitors entering the county, there is no multiplier effect. 
Generally, the more money kept in the local economy, the larger is the regional multiplier 
because there is less “leakage” through the purchase of imports, including residents leaving the 
area for recreational pursuits in places such as Key West or Orlando.  Just how much the regional 
multiplier is enlarged from resident use of the reef system is beyond the scope of this study. 
However, it is safe to say that protection and maintenance of the reef system has the potential to 
keep more business in Broward County.  For ardent reef-users, the absence of reefs off the coast 
of Broward County would certainly divert more of these residents to reef systems in counties 
north and south of this area to the economic detriment of Broward county. 

Reef-related local spending discussed above is, in itself, only a vehicle to create jobs and wages 
in the local community.  To evaluate which industries benefit from residential reef use, reef-users 
were asked to break their expenditures into 12 categories for items such as boat fuel, ice, tackle 
and marina fees.  For each of the twelve categories, resident expenditures were matched to total 
county expenditures published in the 1997 U.S. Census of Business (1997).  For example, 
spending on boat fuel was matched up with total expenditures at gasoline stations in Broward 
County.  It was found that each gasoline station employee “sells” $331,382 per year out of which 
the employee is paid about $15,244 or about 4.6 percent of sales.  The annual salary may seem 
low, but this figure is for full and part time employees with a relatively low skill level. Thus, 
every $331,382 in gasoline purchased for reef-related recreation by local users, generates one job 
paying about $15,244 per year. 

This rather simple procedure was followed for each of the 12 expenditure categories that vary 
greatly in labor intensity.  The higher the sales-to-employment ratio, the less labor intensive the 
activity.  For example, restaurants are relatively labor intensive (i.e., cooks and servers) while 
gasoline stations discussed are highly automated and consequently need relatively few 
employees per $100,000 dollars in sales. 

Table 4.1.2-2 shows the estimated wages and employment generated by resident spending on 
reef-related recreational activities in Broward County. The $269.8 million in annual spending 
generated about $37.7 million dollars in annual wages supporting 2,474 jobs. 

It is also important to look at what industries benefit from reef-related resident spending.  Table 
4.1.2-3 presents the 12 spending categories of resident boaters. We would expect that 
expenditures would be concentrated on running and storing a boat and the results support this 
assumption.  Expenditures on boat oil and gas constituted 25 percent of all spending followed by  
spending on marina slip rentals and dockage fees (18 percent) and food and beverages from 
restaurants (13 percent) and stores (8 percent).  In terms of dollar figures, resident reef-users 
spent over $47 million annually on the marina industry.  According to the U.S. Census of 
Business (1997), the marina industry in Broward County grossed about $99 million in sales.  
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Thus, resident reef-users may account for about one-half of these sales.  Marina industry sales 
would also come from resident non-reef users and visitors keeping their boats in local marinas.  
The role of visitors will be discussed in the next section. 

In terms of employment, reef-related resident spending created proportionately more 
employment in marinas and restaurants than the other industries since, as discussed above, these 
industries are relatively labor intensive.  Although gasoline stations ranked number one as a 
component of spending, this industry is capital- intensive and provides relatively lower 
employment per $100,000 in sales.  Spending on boat oil and gas accounted for one-fourth of all 
spending, but only one in ten jobs.  As might be expected, wages follow employment. That is, 
the higher the percentage of spending on labor intensive industries, the higher the total wages 
generated.  However, some industries employ highly skilled persons such as marinas where the 
wages paid are proportionately higher than employment as indicated in Table 4.1.2-3.   
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Table 4.1.2-3 (Residents) 
Detailed Expenditure Pattern Supporting Employment and Wages by 

All Resident Reef-Users in Broward County, Florida, 2000 

Expenditure Item 
Expenditures 

(Million $) 

Percentage 
of Total 

Expenditures 

Employment 
(Number of Full and 

Part-Time Jobs) 

Percentage 
of Total 

Employment 
Wages 

(Million $) 

Percentage 
of Total 
Wages 

1. Boat gas and oil  $67.28 25% 203 8% $3.06 8% 

2. Marina slip rentals and dockage 
fees  $47.17 17% 477 19% $11.49 31% 

3. Food and beverages from 
restaurants/bars 

$35.99 13% 951 39% $9.39 25% 

4. Food and beverages from stores  $22.47 8% 172 7% $2.41 6% 

5. Tackle  $24.68 9% 165 7% $3.04 8% 

6. Bait $12.35 5% 83 3% $1.52 4% 

7. Gas for auto  $10.47 4% 32 1% $0.48 1% 

8. Ice $6.11 2% 19 1% $0.28 1% 

9. Equipment rentals  $6.78 3% 69 3% $1.70 4% 

10. Boat ramp and parking fees  $4.61 2% 51 2% $1.12 3% 

11. Sundries (e.g. Sun screen, sea 
sickness pills, etc.) 

$6.56 3% 84 3% $0.64 2% 

12. All other  $25.31 9% 170 7% $2.46 7% 

Total  $269.78 100% 2,476 100% $37.59 100% 
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4.1.3 Use Value 
Natural and artificial reefs contribute to the recreational experience of residents (i.e. fishing, 
snorkeling and scuba diving).  Traveling to and enjoying a reef system involves economic costs 
including the cost of boat fuel, bait and tackle.  This was discussed above.  However, the market 
does not measure the total economic value of reef systems.  There is no organized market in 
which to buy and sell the use of reefs because these resources are not owned by one individual 
but by society as a whole.  Thus, the absence of private property rights creates a challenge in 
valuing natural and artificial reefs. 

Yet, the general public does pay for the deployment of artificial reefs and the protection of 
natural reefs.  So, there must be some unmeasured value of providing the reef system to the 
general public.  Because reef-users are attracted to the reefs for recreation, we call this 
unmeasured value “use value”.  For example, one could engage in scuba diving without the 
benefit of a natural or artificial reef.  The addition of a reef presumably adds some “value” to the 
scuba diver’s recreational experience.  This section examines the incremental use value of having 
a reef system off the coast of Broward County. 

The contingent valuation (CV) method asks users about their willingness to pay for a reef system 
contingent on specified conditions (e.g., use of funds for various reef related improvements).  
This CV method has been employed in numerous studies of use value from deep-sea fishing to 
deer hunting. 2  The reef-using respondents were asked a series of CV questions dealing with their 
willingness to pay for the reef program.  The respondents were asked to consider the total cost 
for their last boating trip to the reefs including travel expenses, lodging, and all boating expenses. 
Then, the respondent was asked 

“If your total cost per trip would have been $______ higher, would you have been 
willing to pay this amount to maintain the (kind of reef – artificial or natural or 
both) in their existing condition.” 

Payment amounts or cost increases ($10, $50, $100, $200 and $500) were inserted in the blank 
space and the amounts were rotated from respondent to respondent. Thus, some respondents 
received questions asking about a $10 increase while others were asked about a $50, $100 or 
even $500 increase in trip cost.  The purpose of these questions was to establish the user value 
per day for artificial and natural reefs.  

The above willingness to pay question was asked of each respondent in three forms: (l) natural 
reefs separately; (2) artificial reefs separately and (3) a combination of natural and artificial 
reefs.  Because the primary spending unit is the “party”, the willingness to pay response to an 
increase in trip cost was considered to be the willingness to pay of the entire party. 

To estimate values per party per trip (a day and a trip are equal for residents), the data were 
pooled for all counties.  A logit model was used to estimate the values per-party-per-trip.  The 

                                                 
2  See Clawson and Knetch (1966). 
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logit model tested for differences by county, activity, household income, age of respondent, 
years of boating experience in South Florida, race/ethnicity, sex, length of boat owned, and 
whether the respondent is a member of a fishing or diving club. 

Separate models were estimated for each of the four reef programs (e.g., natural reefs, existing 
artificial reefs, natural & artificial reefs combined and new artificial reefs).  For the natural reef, 
existing artificial reefs and the combined programs, the only significant differences found were 
for those with income greater than $100,000.  This group had a higher willingness to pay than 
other reef users.  There were no other differences found.  The logit model did not produce 
different per party per trip values by county, and because party sizes were not significantly 
different by county the estimated values per person-trip were also the same across counties for 
each of the reef valuation programs.  The estimated per party per trip (day) values were $32.55 
for the natural reefs, $11.31 for the artificial reefs and $12.94 for the combined program. 

To estimate total annual use values for each county, we multiplied the number of party-days 
times the estimated values per party per day.  We then estimated the value per person-day by 
dividing the total annual use value by the total number of person-days.  This normalized value 
per person-day can be compared with results from other studies. 

The results are consistent with the idea that natural reefs are preferred to artificial reefs.  For 
Broward County residents, the average per person-day value of the natural reefs was $8.17 
versus $2.81 for artificial reefs.  Total use is also higher for natural versus artificial reefs.  
Broward County residents’ natural reef use was about 2.4 million person-days versus about 1.3 
million person-days for artificial reefs. This translated into an estimate of total annual use value 
of about $19.9 million for natural reefs and $3.6 million for artificial reefs.  Capitalizing the 
annual use values, using a three percent interest rate, yields asset values of about $663.8 million 
for the natural reefs and $120.1 million for the artificial reefs.  All of these results are 
summarized in Table 4.1.3-1. 

Annual use value represents the annual flow of total use value (i.e., the recreational benefits) to 
the reef-using public.  From a public policy point of view, government spends money on the 
protection and management of the valuable resources of the natural and artificial reefs including 
investments for deploying new artificial reefs and enhancing of natural reefs.  In addition, 
government entities incur variable costs each year to support marine patrol, biologists, planners 
and even contracts with economists to help carry out the mission of protecting the existing reef 
system.  These costs can be compared with the annual flow of total use value of the reef to 
determine if this is indeed a wise investment. 

The question combining the natural and artificial reef programs yielded estimates of value lower 
than that derived by adding-up the values of the natural and artificial reef programs separately.  
This result is consistent with past research.  Some respondents are not willing to pay the sum of 
the values of the individual programs to finance the combined programs.  This is largely due to 
the income constraints as higher bid values are provided to the respondents under the combined 
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programs.  The value of the combined programs or $12 million per year would provide a 
conservative or lower bound estimate of the total natural and artificial reef values. 

Table 4.1.3-1 (Residents) 
Estimated Use Value of Artificial and Natural Reefs off the Coast of 

Broward County, Florida, 2000 

Reef Type/Activity 
Person-days 

(millions) 

Annual User 
Value 

(Millions $) 

User Value Per 
Person-day 

($) 

Asset Value 
at 3% 

(Millions $) 
Natural Reefs 2.437 $19.91 $8.17 $663.8 
   Snorkeling 0.571 $4.49 $7.86 $149.6 
   Scuba Diving 0.574 $5.43 $9.46 $181.1 
   Fishing 1.292 $9.99 $7.73 $333.1 
Artificial Reefs 1.281 $3.60 $2.81 $120.1 
   Snorkeling 0.161 $0.44 $2.73 $14.7 
   Scuba Diving 0.258 $0.85 $3.29 $28.3 
   Fishing 0.862 $2.31 $2.69 $77.2 
Natural & Artificial Reefs  3.718 $12.04 $3.24 $401.3 
   Snorkeling 0.732 $2.29 $3.13 $76.2 
   Scuba Diving 0.832 $3.13 $3.76 $104.3 
   Fishing 2.154 $6.62 $3.07 $220.7 
New Artificial Reefs 1.281 $0.76 $0.60 $25.4 
   Snorkeling 0.161 $0.14 $0.87 $4.7 
   Scuba Diving 0.258 $0.27 $1.05 $9.0 
   Fishing 0.862 $0.35 $0.41 $11.7 
 

Measuring the economic benefits of natural reef systems to policy makers is useful in justifying 
public budgets for such programs.  If protected, the use value for natural reefs will flow into 
perpetuity.  Using a real discount rate of 3 percent, it is estimated that the capitalized value of the 
natural reefs off Broward County is $663.8 million.  Why is this important?  Natural reef systems 
are not privately owned, but are common property resources. If a region or a nation were 
preparing a balance sheet showing its assets and liabilities, the asset value of the reef system 
would need to be included.  This analysis provides an estimate of the capitalized value (or asset 
value) of the natural reef system to reef users.  Bear in mind that this value only includes the 
value that reef users place on the reefs and does not include the values that non-reef-users place 
on the reefs or the economic contribution of the reefs.  The estimation of the value of the reefs to 
non-reef users was not part of this study. 

In addition, asset value comes into play when there is an environmental disaster that damages the 
reefs such as an oil or hazardous waste spill.  If the polluter destroyed for the foreseeable future 
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20 percent of the natural reef system off Broward County, then the government could ask for 
$133 million (i.e., 0.20 times $663.8 million) in compensatory damage.  An example of this 
problem is in the Florida Keys, where ships that destroy natural reefs are required to pay the loss 
of use value as a result of legal proceedings.  Numbers provided here are quite real and useful 
especially in the case of environmental damage assessment. 

As discussed above, artificial reefs had a use value per person less than that of natural reefs as 
one would expect. However, preservation of the existing artificial reef system of Broward 
County produces an annual use value of about $3.6 million.  Again, this is for the maintenance of 
these reefs.  The capitalized value of the artificial reef system off Broward County is estimated to 
be $120.1 million.  If users were obstructed from getting to Broward County’s artificial reefs, an 
estimate of damages to the reef users would be either the annual use value lost if users are 
temporarily obstructed or the capitalized value if users were permanently cut-off from using the 
artificial reefs. 

The logit model estimated for the new artificial reef program found statistically significant 
differences in willingness-to-pay depending on county, activity and income.  Those from Palm 
Beach and Broward counties had higher willingness to pay than those from Miami-Dade and 
Monroe counties.  Snorkelers and scuba divers had higher values than those who participated in 
fishing activities.  The only other statistically significant variable was household income.  As 
household income levels increased so did willingness-to-pay for new artificial reefs.  On a per 
party per day basis, the estimated values ranged from a high of $3.60 for snorkelers and scuba 
divers from Broward County to a low of $1.72 for those who participated in fishing activities off 
Broward County. 

As with the other three programs, the estimated per party per day values were multiplied by the 
total party-days spent on artificial reefs by artificial reefs users in the county to get total annual 
use value for the county.  The total annual use values were then divided by the total annual 
person-days of artificial reef use in the county to get an estimate of the value per person-day.  
Again, this normalized value per person-day can be compared with results from other studies. 

On a per person-day basis, the estimated values ranged from a low of $0.41 for those fishing to a 
high of $1.05 for those that participated in scuba diving off Broward County.  Across all 
activities, the average was 60 cents per person-day. 

In terms of total annual use value, fishing is the highest valued use for new artificial reefs.  The 
total person-days of artificial reef use while fishing more than compensates for the lower value 
per person-day. Across all activities, total annual user value associated with a new artificial reef 
program is almost $762 thousand with an asset value of $25.4 million. 

The relatively low marginal willingness to pay of $0.60 per person-day for artificial reef 
expansion in comparison to artificial reef maintenance discussed above is somewhat expected.  If 
present users do not feel that congestion on artificial reefs is a problem, they would be expected 
to value expansion lower than maintenance of the existing artificial reefs.  However, their 
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willingness to pay anything for expansion demonstrates some level of unhappiness with the 
existing number of artificial reefs off Broward County.  Perhaps, residents are competing with 
visitors for choice spots or just getting in the way of fishing and diving when arriving at an 
artificial reef. 

4.1.4 Role of “No-Take” Zones 
Both the economic contribution and the use value of the reef system are based upon the 
management or lack thereof of these resources. There have been controversies about the wisdom 
of deploying, for example, artificial reefs. Opponents argue that this encourages over fishing 
since artificial reefs tend to concentrate fish in a smaller number of places and they become 
easier targets for fishers. Others find that artificial reefs serve as added habitats and thereby 
increase the overall biomass available to fishers. The Bell et al., study (1999) of artificial reefs in 
northwest Florida found that most people fell into the latter group believing that the pie got 
larger with the deployment of more reefs. However, other studies such as Bolnsack et al., (1997) 
and Grossman et al., (1997) report results that support opinions of opponents regarding 
additional artificial reef systems. 

In this section, we examine ”no take” zones in the Florida Keys and other counties in southeast 
Florida.  “No-take” zones are defined as areas where reef-users can visit but nothing can be 
removed from an artificial or natural reef area.   The existing reef system is coming under 
increased pressure to yield stable catch rates for fishing and a pristine environment for snorkeling 
and scuba diving.  Also, the reefs play a vital role in the entire oceanic ecosystem by providing 
habitat and protection for young fish and other creatures. To provide a net benefit, it is argued 
that “no-take” zones would actually increase recreational benefits even though takings would be 
banned in certain areas. 

Supporters of  “no-take” zones point to the overuse of common property resources such as ocean 
fishing both by recreational and commercial interests. In effect, “no-take” zones would vest the 
property right with the government.  Although the carrying capacity of a reef system is not 
evaluated in this study, the concept has widespread validity.  This concept has been examined by 
many natural resource economists with the finding that congestion and declining yields of fish 
create a decline in use value per day. 3  Bell (1992) found that tourists visiting Florida would go 
elsewhere if fishery catch rates declined to a certain point from the existing level.  No one knows 
exactly where and to what degree “no-take” zones must be employed to increase the net benefit 
available to recreational interests.  Like the deployment of artificial reefs, “no-take” zones have 
become a controversial issue.  Therefore, as part of this study, respondents were asked their 
opinions regarding the use of “no-take” zones as a management tool for artificial and natural 
reefs in southeast Florida. 

In each of our four counties, resident reef-users were asked questions regarding “no-take” zones. 
The results for Broward County are summarized in Table 4.1.4-1.  In 1997, the Florida Keys 
National Marine Sanctuary created 23 areas or zones (13.37 square miles) in which the taking of 
                                                 
3  See Green (1984) and Bell (1992). 
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anything including fish and shellfish is prohibited.  It is reasonable to believe that residents of 
Broward County may have formed an opinion about this management effort and indeed, about 
three quarters of the Broward County respondents supported this experimental management 
effort.  However, the “not in my backyard view” also had to be tested so respondents were asked 
for their opinions regarding “no take” zones in Broward County.  About 63 percent of the 
respondents were willing to have “no take” zones off the shore of their county.  Respondents 
were also willing to extend this concept southward to Miami-Dade County and northward 
through Palm Beach County with about 64 percent supporting this expansion according to the 
results shown in Table 4.1.4-1. 

Finally, respondents were asked for their opinion regarding the percent of the reef system that 
should be included in “no take” zones.  Respondents, on average, would be willing to have “no 
take” zones cover about 35 percent of the natural reefs off Broward County.  Because the 
average may be skewed by exceptionally high answers, we also looked at the median percent of 
natural reefs respondents felt might be managed by the use of “no-take” zones.  The median, or 
the midpoint between the highest and lowest answer, was 25 percent of the natural reef system.  
Such results provide the public with important information regarding resident opinions of “no 
take” zones in Broward County. 

Table 4.1.4-1 (Residents) 
Opinion of Broward County Residents on 

"No Take" Zones for Artificial and Natural Reefs, 2000 

Survey Question 

Percentage of 
Respondents 

Answering 
"Yes" 

Percentage of 
Respondents 

Answering 
"No" 

Percentage of 
Respondents 

Answering 
"Don't Know" 

Sample 
Size 

(1) (2) (3) (4) (5) 
Support existing "NO TAKE" Zones 
in the Florida Keys  75% 18% 7% 369 

Support "NO TAKE" Zones on some 
reefs off shore of Broward County 63% 27% 10% 369 

Support "NO TAKE" Zones on some 
reefs off shore of Palm Beach, 
Broward and Miami-Dade Counties 

64% 24% 12% 369 

  
Average for 

All Response  
Median of 

All Responses    
What Percent of Natural Reefs in 
Broward County Should be Protected 
with "NO TAKE" Zones 

35% 25%   369 

 

Given the short experience of the Keys “no-take” zones, it is quite remarkable that present reef-
users would be willing to establish “no-take” zones in their county.  Combined with the results 
from the Florida Keys (Monroe County) resident survey, these statistics indicate a willingness to 
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support management efforts in the direction of “no-take” zones.  Such results are important to 
public officials in charge of managing the natural reef system off Broward County. 

4.1.5 Demographic Information 
The mail survey administered to Broward County residents included questions regarding 
demographic characteristics.  The reason for collecting such information was to determine what 
segment of the population will gain by protecting and maintaining artificial and natural reefs 
and/or designating “no-take” zones as discussed in the very last section.  Respondents were 
asked to provide some background on both themselves and their boating experiences. Thus, the 
survey was used to collect demographic information as well develop a boater profile to better 
understand these people called “reef-users” in Broward County.  Table 4.1.5-1 presents the 
results from the mail survey combined with comparable information on the entire Broward 
County population. 

Table 4.1.5-1 (Residents) 
Demographic Characteristics and Boater Profile of 

Reef-Users in Broward County Florida, 2000 
Demographic Characteristics of  
Respondents to Mail Survey 

Reef 
Users 

Broward County 
Population 

Median Age 48 39.8 
Sex 

Male 92% 48% 
Female 8% 52% 

Race   
White 93% 71% 
Black/African American 2% 21% 
Hispanic/Latino 5% 15% 
Other 5% 9% 

Education    
Percentage that completed College Degree or More 50% 13% 

Median Household Income $72,310 $37,431 
Boater Profile   

Average Years of Residence in Broward County 26 N/A 
Average Years of Boating in South Florida 22 N/A 
Average Length of Boat Used for Saltwater Activities (ft) 25 N/A 
Percentage of Respondents that belong to fishing and/or 

diving clubs 18% N/A 
Sample Size   374 
1 Latest year that educational level attained by county is available is for 1990 from the U.S. Census Bureau.  
Source:  Florida State University and the U.S. Bureau of the Census (1990, 2000). 
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The owners of reef-using registered boats are slightly older than the general population of 
Broward County.  The median age of reef-users is 48 years compared to 39.8 years for the 
general population.  Statistically speaking, there is a real age difference between these two 
groups.  Further, reef-related boating appears to be a male dominated activity as about 92 percent 
of the respondents indicated they were male compared to 48 percent in the general population. 
Of course, we have no way to control who fills out the survey instrument once it reaches the boat 
owner’s residence.  The survey is directed at the person to whom it is registered. 

With respect to race, white individuals in Broward County dominate boat ownership.  About 93 
percent of the respondents characterized themselves as white compared to 71 percent in the 
general population of Broward County.  Further, a lesser percentage characterized themselves as 
Hispanic/Latino (5 percent) as compared to the general population (15 percent). 

Nearly 50 percent of the respondents indicated they had at least a college degree compared to 13 
percent for the general population in 1990.4  The education level of the general population is 
probably much higher today than ten years ago, but may not reach the levels reported by the 
respondents. 

Since education and income are positively correlated, it is expected that the median household 
income reported by reef-users would be higher than the general population.  This is indeed the 
case as confirmed by the last demographic statistic in Table 4.1.5-1 where respondents reported a 
median household income of $72,310 compared to $37,431 for the general population.  Of 
course, the purchase of a relatively large pleasure craft is also associated with higher income as 
found by Bell and Leeworthy (1986) and discussed earlier in this chapter.  So, this finding is not 
unusual. 

Using the information gathered from the first section of this Chapter on user activity, we can 
estimate that a minimum of 93,035 residents engaged in at least one reef-using recreational 
activity during the period December 1999 to November 2000.  This was obtained by multiplying 
the number of registered boats that are estimated to be involved in reef use (23,855) by the 
average number of residents per party  (3.9 individuals).  The reason we say minimum is that the 
turnover rate of the party is unknown.  That is, the same residents may not go on every boat 
outing.  There are over 1.2 million residents in Broward County that are over 14 years of age (i.e. 
about that age at which they could become boaters). The boating population that uses the reef 
system constitutes a minimum of 7.7 percent of the county’s population (93,035/1.2 million). 
The boating population that uses the reef system would probably be higher if the party turnover 
rate (i.e. different ind ividuals on each boat outing) were considered.  The information presented 
here provides some insight on what segments of the Broward County population are being served 
by artificial and natural reefs off its coast.  This should be valuable information for policy 
makers at the local and state levels. 

                                                 
4  The U.S. Census Bureau has not yet released the educational levels for counties as part of the 2000 Census. 

669



4.0 Socioeconomic Value of Reefs in Broward County 

 
 

 
Hwd:40289R033.doc 4-20 Socioeconomic Study of Reefs in Southeast Florida 

 Final Report 

Finally, a boater profile for Broward County was developed from the survey results as follows.  
The typical reef-using boater has lived in Broward County for 26 years and boated for 22 years. 
The reef-using boaters in our sample own a pleasure craft of 25 feet in length on average. The 
weighted average of registered boats 16 feet and over in Broward County is also 25 feet so it 
appears that our sample is particularly reflective of the population based on average boat length. 
About 18 percent of the respondents were members of fishing and/or diving clubs.  This 
indicator gives some idea of the intensity and degree of interest in recreational fishing, 
snorkeling and scuba diving off Broward County, Florida. 

4.2 Visitors  
The focus of this section is the socioeconomic value of the reefs associated with visitors to 
Broward County.  As presented in Chapter 1, Introduction, visitors to a county are defined as 
nonresidents of the county that they are visiting.  For example, a person from Miami-Dade 
County visiting Broward County is considered to be a visitor to Broward County.  Likewise, a 
person from New York visiting Broward County is considered to be a visitor to Broward County. 

This section provides the following values regarding visitors to Broward County:  reef user 
activity, economic contribution of the reefs, use value of the reefs and demographic information. 
Detailed explanations of the methods and data used to estimate these values for Broward County 
are provided in Chapter 1:  Introduction and Chapter 2:  Socioeconomic Values of Reefs in 
Southeast Florida. 

4.2.1 User Activity 
The activity of reef users is summarized in person-days of reef use.  For visitors, the number of 
person-trips to use the reefs is also of interest.  In order to measure person-days and person-trips 
associated with reef use, the total number of person-trips by all visitors to Broward County must 
be estimated.  Total visitation includes visits to Broward County by non-residents of Broward 
County to participate in any activity be it recreation, business or family matters.  The total 
number of person trips by all visitors to the county was estimated using the Capacity Utilization 
Model as described in Chapter 2.  This model uses a variety of information obtained from the 
counties and the responses to the General Visitor Survey.  The number of person-trips was then 
converted to the number of person-days spent by all visitors to Broward County using 
information from the General Visitor Survey. 

The number of person-trips taken by all visitors to Broward County and the number of person-
days these visitors spent in the county during the year 2000-2001, developed in Chapter 2, are 
summarized in Table 4.2.1-1. 
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Table 4.2.1-1 (Visitors) 
Number of Person-Trips and Person-Days 

All Visitors to Broward County 
June 2000 to May 2001 – in millions 

Measure of Visitation Summer 2000 Winter 2001 Total 
Number of Person-Trips 3.31 6.09 9.40 
Number of Person-Days 25.94 58.69 84.63 
Note:  Summer 2000 is from June 2000 to November 2000.  Winter 2001 is from December 2000 to May 2001. 

 
Visitors took 9.4 million person-trips to Broward County from June 2000 to May 2001 and spent 
85 million person-days in the county. 

The number of person-trips by all visitors was used as the basis for estimating the number of 
person-days visitors spent using the artificial and natural reefs in each county.  For each season, 
the number of boating person-trips is equal to the total number of person-trips by all visitors 
times the proportion of person-trips taken by visitors who participated in saltwater boating in the 
county in the past twelve months.  This proportion was taken from the General Visitor Survey 
answer to Question 13 (Which activities and boating modes did you participate in over the past 
12 months in this county?).  The proportion is equal to the number of respondents who 
participated in at least one boating activity divided by the total number of respondents to the 
General Visitor Survey. 

To get the number of boating person-trips when the person used the reefs, the number of boating 
person-trips is multiplied by the proportion of boating person-trips when the respondent used the 
reefs.  This proportion was obtained from the Visitor Boater Screening Tally sheets.  These 
sheets indicated the proportion of boaters intercepted who used the reefs at least once in the past 
12 months.  The results for the summer, winter and the year are summarized in Table 4.2.1-2. 

Table 4.2.1-2 (Visitors) 
Person-Trips of Visitors Who Boated 

And Visitors Who Used the Reefs in Broward County Over the Past 12 Months 

Season 

Total Person 
Trips to 

County - All 
Visitors 

Proportion of 
Person Trips 

Taken By 
Visitors Who 

Boateda 

Boating 
Person 
Trips 

Proportion of 
Boating Person 

Trips When the Reef 
was Used for 
Recreationb 

Boating Person 
Trips When the 
Reef was Used 
for Recreation 

Summer - June 2000 
to Nov. 2001 3,314,292 0.20 668,204 0.99 663,312 

Winter – December 
2000 to May 2001 6,088,714 0.19 1,145,612 0.99 1,137,225 

Year Round - June 
2000 to May 2001 9,403,006  1,813,816  1,800,537 
a  Saltwater Boating Only.  From General Visitor Survey Answer to Question 13 (Which activities-modes did you participate in 

over the past 12 months in this county).  The proportion is equal to the number of respondents who participated in at least one 
boating activity divided by total number of respondents to the General Visitor Survey. 

b  From the Visitor Boater Tally Sheets:  = 1 - (Q6/(Q6+Q7+Q8+Q10)) 
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Of the 9.4 million person-trips visitors took to Broward County from June 2000 to May 2001, 20 
percent of these trips involved saltwater boating activities in the summer and 19 percent involved 
saltwater boating activities in the winter.  Of the resulting 1,813,816 boating person-trips by 
visitors to Broward County, 99 percent of those trips involved recreational reef use.  Thus, 
visitors who used the reefs for recreation in Broward County made about 1.8 million person-trips 
to the county from June 2000 to May 2001. 

Next, the total number of person-days that visitor boaters who used the reefs spent visiting the 
county was estimated.  This estimate is the total boating person-trips when reefs were used times 
the average days per visit by boaters who use the reefs.  The average days per visit by boaters 
who used the reefs was obtained from Question 10 of the Visitor Boater Survey (How many 
nights are you spending on this trip?) where each response was increased by one unit to convert 
nights to days.  The average number of days and the total person-days reef users spent in 
Broward County in 2000-2001 are provided in Table 4.2.1-3. 

Table 4.2.1-3 (Visitors) 
Average Number of Days Visiting Broward County 

And Total Person-Days in Broward County 
By Visitor Boaters Who Used the Reefs 

June 2000 to May 2001 

County 
Average Days Visiting 
the County Per Trip 

Total Person Days Spent 
Visiting the County 

Broward 8.47 15,252,053 
 

Reef-using boaters who visited Broward County spent an average of 8.47 days in the county 
during their trip.  As a result, these visitors spent 15.2 million person-days in Broward County 
from June 2000 to May 2001. 

To allocate the total person-days spent visiting the county to actual days using the artificial and 
natural reefs, the daily participation rates of the different boating activities were calculated using 
the responses to Questions 12, 15, 16 and 17 of the Visitor Boater Survey.  Participation rate is 
the proportion of total days that respondents spent in the county in the last 12 months when the 
respondent actually participated in a saltwater activity and boat mode.  It represents the 
probability that a visitor boater who uses the reefs will participate in a particular saltwater 
boating activity and boating mode on any given day. 

Question 12 asked the respondent to examine a list of saltwater boating activities and boat modes 
and read the number corresponding to the activity-boat mode that he/she or someone in his/her 
party participated in over the past 12 months.   The saltwater activity-boat mode list is provided 
in Appendix B with the Visitor Boater Survey.  Question 13 asked if the respondent participated 
in the activity and boating mode.  Question 15 asked how many days in the past 12 months that 
the respondent participated in the activity-boat mode.  From the responses to these questions, the 
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proportions of total visiting days respondents actually spent participating in the activity-boat 
mode were obtained. 

To allocate the total number of days in an activity-boat mode to the use of artificial reefs versus 
natural reefs versus no reefs, the proportion of fishing days and the proportion of dives spent on 
each reef/no reef was calculated from the Visitor Boater Survey responses.  Question 16 asked 
the respondent how many days he/she spent on the artificial reef and Question 17 asked the 
respondent how many days he/she spent on the natural reef.  For scuba divers and snorkelers, 
Question 18 asked for the total number of dives and Questions 19 and 20 asked for the number of 
dives on artificial versus natural reefs.  A dive is defined as exiting and reentering the boat and 
applies to both divers and snorkelers.  From the responses to these questions, the proportions of 
fishing days spent on artificial, natural and no reefs and the proportions of dives spent on 
artificial, natural and no reefs were obtained.  For fishing charter and fishing party boats, the 
proportion of days spent on artificial versus natural versus no reefs was taken from the fishing-
related responses to the charter/party boat operator survey for Broward County. 

The proportion of visitor days that visitor boaters who use the reefs participated in fishing and 
diving/snorkeling and the proportion of fishing days and scuba/snorkeling dives that visitor 
boaters spent on the artificial, natural and no reefs for Broward County are presented in Table 
4.2.1-4.  

Table 4.2.1-4 (Visitors) 
Percent of Visitor Person-Days That Reef-Using Boaters 

Participated in the Saltwater Recreation Activity 
And Percent of Fishing Days or Dives Spent on Artificial, Natural and No Reefs 

From Visitor Boater Survey 
Broward County 

Percent of Activity Days or Dives On: 

Activity 
Total 

Respondents 

Percent of 
All Visitor 

Days 
Artificial 

Reefs 
Natural 
Reefs 

No 
Reefs 

Sum of 
Percentages 

Fishinga 252 27% 47% 52% 1% 100% 
Scuba Diving/ 
Snorkelingb 252 22% 51% 48% 1% 100% 
a Percent of fishing days on each reef type is reported. 
b Percent of dives on each reef type is reported.  A dive is a boat exit and re-entry. 
Note:  Boating Modes are Charter, Party, Rental, and Private (Own or Friend’s) Boat. 

 

Visitor boaters who came to Broward County to use the reefs spent 27 percent of their visiting 
days participating in saltwater fishing from either a charter, party, rental or private boat.  Of 
these fishing days, 47 percent of days were spent fishing near artificial reefs, 52 percent of days 
were spent fishing near natural reefs and 1 percent of days were spent fishing near no reefs.  
Also, visitor boaters who came to the county to use the reefs spent 22 percent of their visiting 
days scuba diving or snorkeling.  Of these diving/snorkeling days, 51 percent of dives were spent 
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on artificial reefs, 48 percent of dives were spent on natural reefs, and 1 percent of dives were 
spent on no reefs. 

The number of person-days spent in each saltwater boating activity-boat mode was estimated as 
the total person days reef-using boaters spent visiting the county in year 2000-2001 (from Table 
4.2.1-3) times the proportion visitor days that these visitors spent participating in each activity-
boat mode.  Then the number of person-days spent in each saltwater boating activity-boat mode 
was allocated to artificial and natural reefs based on either the proportion of days or the 
proportion of dives spent in that activity-boat mode on or near artificial versus natural reefs.  
Proportion of days was used for all activities except scuba diving and snorkeling where the 
proportion of dives was used to provide a more accurate indicator of reef use. 

A summary of the total person-days visitors spent participating in reef-related recreation by type 
of activity and by type of reef in Broward County is provided in Table 4.2.1-5.  The total person-
days visitors spent participating in each saltwater activity and boat mode by type of reef is 
provided in Table 4.2.1-6. 

Visitors to Broward County spent about 5.7 million person-days on the reef system from June 
2000 to May 2001.  About 2.7 million of these days were spent on artificial reefs and about 3.0 
million of these days were spent on natural reefs. 

Table 4.2.1-5 (Visitors) 
Number of Person-Days Spent Using Artificial and Natural Reefs 

By Recreation Activity – Broward County 
Number of Person-Days – in millions 

Activity Artificial Reefs Natural Reefs All Reefs 
Snorkeling 0.09 0.27 0.35 
Scuba Diving 1.59 1.43 3.02 
Fishing 1.00 1.29 2.29 
Glass Bottom Boat Sightseeing 0.02 0.04 0.05 
Total 2.70 3.03 5.71 
 

4.2.2 Economic Contribution – Visitors 
The Visitor Boater Survey asked respondents how much money they and members of their party 
spent on the last day that they participated in fishing, scuba diving and snorkeling in the county.  
The respondent was also asked how many people spent or benefited from those expenditures. 
The respondent was asked only to provide the amount of money spent in the county of interview.  
From this information, a picture of the average itemized expenditures per person per fishing or 
diving day and by boating mode was estimated. 

674



4.0 Socioeconomic Value of Reefs in Broward County 

 
 

 
Hwd:40289R033.doc 4-25 Socioeconomic Study of Reefs in Southeast Florida 

 Final Report 

Table 4.2.1-6 (Visitors) 
Number of Person-Days Visitors Spent Participating in 

Saltwater Boating Activities and Reef Use - June 2000 to May 2001 
Broward County 

Number of Person-Days On: 

Activity Boat Mode 

Number 
of Person 

Days 
Artificial 

Reefs 
Natural 
Reefs 

No 
Reefs 

Charter/Party 233,553 52,880 176,267 4,407 
Rental 0 0 0 0 Snorkeling 
Private 125,239 34,789 90,450 0 
Charter/Party 2,613,090 1,370,373 1,233,489 9,228 
Rental 176,011 88,006 88,006 0 Scuba Diving 
Private 240,323 128,745 111,579 0 
Charter 338,483 48,895 52,970 236,619 
Party 2,034,284 293,859 318,347 1,422,078 
Rental 0 0 0 0 

Fishing – Offshore / 
Trolling 

Private 1,133,919 471,151 637,970 24,797 
Charter/Party 0 0 0 0 
Rental 0 0 0 0 

Fishing – Flats or Back 
Country 

Private 88,006 29,335 44,298 0 
Charter 6,770 978 1,059 4,732 
Party 169,242 24,447 68,826 118,309 
Rental 0 0 0 0 

Fishing Bottom 

Private 301,250 134,976 166,274 0 
Glass Bottom Boat 54,157 16,483 37,675 0 
Back Country 
Excursion  20,309 0 0 20,309 

Rental 10,154 0 0 10,154 

Viewing Nature and 
Wildlife 

Private 74,466 0 0 74,466 
Rental 13,539 0 0 13,539 Personal Watercraft (jet 

skis, wave runners, etc.) Private 176,011 0 0 176,011 
Charter/Party 0 0 0 0 
Rental 0 0 0 0 Sailing 
Private 44,003 0 0 44,003 
Charter/Party 60,927 0 0 60,927 
Rental 3,385 0 0 3,385 Other Boating Activities 
Private 10,154 0 0 10,154 

Total Person-Days  7,927,276 2,694,915 3,027,210 2,233,120 
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The average itemized per person expenditures by those who participated in each activity and boat 
mode in Broward County are provided in Table 4.2.2-1. Broward County reef-using visitors who 
went saltwater fishing on their own boat, a friend’s boat or a rental boat spent, on average, $93 
per person per day on the day that they went fishing.  This amount is comprised of $18 for boat 
fuel, $12 for lodging, $14 for food and beverages at stores and $17 for food and beverages at 
restaurants and bars and $13 for shopping, among other items.   

The average expenditure of persons who fished on charter boats was $202 per person per day.   
About $59 was the cost of the charter boat while $19 was spent on lodging, $18 was spent on 
food and beverages at stores, $46 was spent on food and beverages at restaurants and bars, $14 
was spent on auto rental, and $40 was spent on shopping. 

Persons who fished on party boats spent, on average, $169 per person on the day they went 
fishing which included $29 for the party boat fee, $22 for lodging, $12 for food and beverages at 
stores, $51 for food and beverages at restaurants and bars, $13 for auto rental and $30 for 
shopping. 

Broward County reef-using visitors who went scuba diving or snorkeling on their own boat, a 
friend’s boat or a rental boat spent, on average, $91 per person per day on the day they went 
diving.  This amount is comprised of $18 for boat fuel, $11 for lodging, $15 for food and 
beverages at stores and $15 for food and beverages at restaurants and bars.   

Visitors who went diving on charter or party boats spent, on average, $246 per person per day.  
This expenditure was comprised of $68 per day for the dive charter or party boat, $34 per day for 
lodging and $10 per day for food and beverages at stores, $37 per day for food and beverages in 
restaurants and bars and $73 for shopping, among other items.  

The lodging expenditure item includes lodging costs for hotels, motels and campgrounds or if the 
respondent paid by the day or by the week for the other accommodations.  The $33 per person 
per day for lodging may seem lower than the actual per person rate of a hotel or motel.  Bear in 
mind that only a portion of visitors stay at a hotel or motel.  Visitor accommodations also include 
campgrounds, family or friends, second homes and time shares. Also, as discussed previously, 
many visitors spend only one day in the county and therefore do not incur the cost of a room.  
The cost of the second home or time share is not included in the lodging cost because this is a 
monthly or up front cost tha t can, at best, only be partially due to the existence of the reefs. 
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Table 4.2.2-1 (Visitors) 
Amount of Money Spent in County Per Person During Most Recent Day 

Participating in Each Reef-Related Activity and Boating Mode 
Broward County 

From Visitor Boater Survey Responses – 2000 Dollars 
Amount Spent Per Person-Daya 

Fishing On: Scuba Diving or Snorkeling On: 

Item 

Own, 
Friend's or 

Rental Boatb 
Charter 

Boat Party Boat 
Own, Friend's 
or Rental Boat 

Charter or 
Party Boat 

Charter / Party Boat Fee  $58.88 $29.29  $68.09 
Boat Rental    $0.86  
Boat Fuel $18.52   $18.13  
Air Refills    $1.00 $1.91 
Tackle  $1.29     
Bait $4.80     
Ice $1.76   $1.31 $0.10 
Ramp Fees $0.20   $3.44 $0.05 
Marina Fees $0.98   $2.91 $0.00 
Lodging $11.64 $19.29 $22.30 $11.19 $33.97 
Camping Fees $0.16 $0.00 $0.00 $0.00 $0.78 
Food and Beverages - Stores $13.96 $17.57 $11.54 $14.66 $10.40 

Food and Beverages - 
Restaurants/Bars $17.11 $45.89 $50.65 $14.93 $36.54 

Auto Gas $6.07 $6.09 $10.93 $8.74 $5.56 
Auto Rental $3.16 $13.81 $12.57 $0.00 $12.78 
Equipment Rental $0.00 $0.00 $1.92 $0.00 $2.24 
Shopping $13.47 $40.11 $30.04 $13.53 $73.15 
Total $93.12 $201.65 $169.24 $90.70 $245.56 
Number of Respondents 43 53 27 19 127 
Number of Respondents and 
Party Membersc 136 147 54 58 306 
a  Expenditures per person per day were estimated from the responses to the Visitor Boater Survey.  For each Activity-Mode, the 

expenditures for each item were summed over all the respondents who participated in the Activity-Mode.  This sum was 
divided by the total number of respondents and party members who spent or benefited from the expenditures.  

b Boat rental is included under Equipment Rental. 
c  The number of persons used to calculate the average expenditure per person for a specific item will be up to two percent lower 

than the number of respondents and party members due to the incidents of "don't knows" for a specific item.  "Don't know" 
answers and the associated number of persons in the party  were excluded from the calculation of expenditures per person for 
a specific expenditure item. 
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The expenditures per person per day were multiplied by the number of person-days by boating 
mode and reef type to obtain an estimate of the total expenditures associated with reef related 
activities.  The itemized total expenditures associated with reef use in Broward County in 2000-
2001 are provided in Table 4.2.2-2.  The expenditures associated with glass bottom boating days 
only included the fee per person per ride ($20).  The other expenditures associated with the entire 
day spent in the county were not included for glass bottom boat riders because these visitors are 
likely in the county for other reasons either not reef-related or included in the other reef-related 
recreational activities.  

Visitors who used the reefs in Broward County spent $1,024,000,000 ($1 billion) on reef-related 
expenditures.  Of this amount $496 million was associated with artificial reef-related 
expenditures and $529 million was associated with natural reef-related expenditures. 

The reef-related visitor expenditures were then used to estimate the economic contribution of 
artificial and natural reefs to each of the counties.  As discussed in the Introduction of the Report, 
expenditures by visitors generate income and jobs within the industrie s that supply reef-related 
goods and services, such as charter / party boat operations, restaurants and hotels.  These 
industries are called direct industries.  In addition, these expenditures create multiplier effects 
wherein additional income and employment is created as the income earned by the reef-related 
industries is re-spent within the county.  These additional effects of reef-related expenditures are 
called indirect and induced.  Indirect effects are generated as the reef-related industries purchase 
goods and services from other industries in the county.  Induced effects are created when the 
employees of the direct and indirect industries spend their money in the county. 
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Table 4.2.2-2 (Visitors) 
Total Visitor Expenditures In Broward County Associated with Reef Use 

All Reef-Related Activities and Boating Modes 
June 2000 to May 2001 – In 2000 dollars 

Item Artificial Reef Natural Reef Total 
Total Number of Person Days 2,694,915 3,027,210 5,722,125 
Charter / Party Boat Fee $109,166,167 $110,508,817 $219,674,984 
Boat Rental 216,844 250,030 466,873 
Boat Fuel 16,326,072 20,969,451 37,295,524 
Air Refills 2,963,161 2,975,942 5,939,103 
Tackle 817,690 1,091,875 1,909,565 
Bait 3,051,152 4,074,253 7,125,405 
Ice 1,593,185 2,017,408 3,610,593 
Ramp Fees 1,060,145 1,235,500 2,295,644 
Marina Fees 1,352,237 1,672,381 3,024,618 
Lodging 66,625,405 70,694,385 137,319,791 
Camping Fees 1,219,072 1,242,955 2,462,027 
Food and Beverages - Stores 31,911,169 36,176,792 68,087,961 
Food and Beverages - Restaurants/Bars 85,044,260 92,450,853 177,495,113 
Auto Gas 17,753,895 20,087,351 37,841,245 
Auto Rental 24,887,396 26,310,827 51,198,222 
Equipment Rental 3,793,516 3,895,783 7,689,299 
Shopping 127,637,167 132,276,824 259,913,991 
Glass Bottom Boat Ride 329,653 753,493 1,083,146 
Total $495,748,186 $528,684,919 $1,024,433,105 
 

The direct, indirect and induced increase in sales, total income, employment and indirect 
business taxes generated by the reef-related expenditures were estimated for Broward County 
using the IMPLAN Regional Input-Output Model.  This model uses detailed data on the 
economies of this county to estimate economic multipliers and to model the impact of reef-
related expenditures on the economy. 

The economic contribution of the reefs to Broward County is provided in Table 4.2.2-3.  The 
sales contribution is defined as the value of the additional output produced in the county due to 
the reef-related expenditures.  The total income contribution is defined as the sum of employee 
compensation, proprietor’s income, interest, rents, and profits generated as a result of the reef-
related expenditures.  Income is the money that stays in the county’s economy.  The employment 
contribution is the number of full- time and part-time jobs created due to the reef-related 
expenditures.  The indirect business tax contribution is the sum of the additional excise taxes, 
property taxes, fees, licenses, and sales taxes collected due to the reef-related expenditures. 
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Table 4.2.2-3 
Economic Contribution of Reef-Related Expenditures by Visitors to Broward County 

Economic Area is Broward County 
June 2000 to May 2001 – In Millions of 2000 dollars 

Reef Type/Economic Contribution Direct Indirect Induced Total 
Artificial Reefs      
Sales $493.3 $136.67 $241.11 $871.08 
Total Income $264.67 $75.01 $149.75 $489.43 
Employment (full and part-time jobs) 11,155 1,548 3,306 16,009 
Indirect Business Taxes  $46.87 $7.87 $15.11 $69.85 
Natural Reefs      
Sales $526.11 $145.52 $257.48 $929.11 
Total Income $282.27 $79.75 $159.93 $521.95 
Employment (full and part-time jobs) 11,814 1,645 3,530 16,989 
Indirect Business Taxes  $50.15 $8.37 $16.13 $74.69 
Natural and Artificial Reefs      
Sales $1,019.41 $282.18 $498.59 $1,800.19 
Total Income $546.97 $154.76 $309.67 $1,011.37 
Employment (full and part-time jobs) 22,969 3,193 6,837 32,999 
Indirect Business Taxes  $97.02 $16.23 $31.24 $144.49 
 

Reef-related expenditures by visitors to Broward County (direct sales in Table 4.2.2-3) during 
the period June 2000 to May 2001 resulted in $1.8 billion in sales to county businesses.  These 
sales generated $1 billion in income and 33,000 jobs.  About $144 million in indirect business 
taxes were collected as a result.  About 48 percent of these values were the result of artificial 
reef-related expenditures and 52 percent of these values were the result of natural reef-related 
expenditures. 

4.2.3 Use Value 
Use value is the maximum amount of money that reef users are willing to pay to maintain the 
reefs in their existing condition and to add more artificial reefs to the system.  Use value was 
discussed in the introduction to this report.  In this study, four types of use values were 
estimated:  (1) the value to natural reef users of maintaining the natural reefs in their existing 
condition; (2) the value to artificial reef users of maintaining the artificial reefs in their existing 
condition; (3) the value to all reef users of maintaining the artificial and natural reefs; and (4) the 
value of adding and maintaining additional artificial reefs.  Use value is presented in terms of per 
person per day of reef use and in aggregate for all users of the reef system.   

The visitor reef-user values associated with maintaining the reefs in their existing conditions for 
Broward County is provided in Table 4.2.3-1.  Use value per person day means the value per 
person day of artificial, natural or all reef use, as specified in the table.  The respondent was 
asked to state yes, no or don’t know to a specified payment to maintain the artificial reefs, the 
natural reefs and a combined program that would protect both types of reefs.  The scenario 
provided to the respondent was as follows. 
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“Local and state government agencies are considering different approaches to 
maintaining the health and condition of the natural and artificial reefs in 
southeast Florida.  One plan focuses on providing greater protection for natural 
reefs by maintaining water quality, limiting damage to natural reefs from 
anchoring, and preventing overuse of the natural reefs.  A second plan focuses on 
protecting the artificial reefs by maintaining water quality, limiting damage to 
artificial reefs from anchoring and preventing overuse of the artificial reefs. 

Both of these plans will involve increased costs to local businesses that will 
ultimately be passed on to both residents and visitors in southeast Florida.  We are 
doing this survey because local government agencies want to know whether you 
support one, both or none of these plans and if you would be willing to incur 
higher costs to pay for these plans.  Please keep in mind that whether you support 
these plans or not would not have any effect on your ability to participate in any 
boating activity or other recreation in southeast Florida.” 

Then the respondent was asked a yes or no question regarding the natural reef plan, the artificial 
reef plan and both plans.  For example, the question regarding both plans read:  “Suppose that 
both of the above plans to maintain the natural and artificial reefs in southeast Florida were put 
together in a combined program.  Consider once again your total trip cost for your last trip to use 
the reefs in southeast Florida including travel expenses, lodging, and all boating expenses.  If 
your total costs for this trip would have been $_____ higher, would you be willing to pay this 
amount to maintain the artificial and natural reefs?” 

The amounts (bid values) of $20, $100, $200, $1,000, and $2,000 were rotated from respondent 
to respondent.  For the individual programs (just natural or artificial reef protection), the amounts 
were one-half of the above amounts:  $10, $50, $100, $500 and $1,000.  

Values for all reefs were taken from statistical analysis of responses to Question 38 of Visitor 
Boater Survey5:  “Suppose that both of the above plans to maintain the natural and artificial reefs 
in southeast Florida were put together into a combined program...If your total costs for this trip 
would have been $___ higher, would you have been willing to pay this amount to maintain the 
artificial and natural reefs.”  Values for artificial reefs were taken from statistical analysis of 
responses to Question 36 pertaining only to a program to maintain the existing artificial reefs in 
their current condition.  Values for natural reefs were taken from statistical analysis of responses 
to Question 34 pertaining only to a program to maintain the natural reefs in their current 
condition. 

Chapter 2.2.2 provides a general description of the procedures used to analyze the data and to 
estimate the user values presented here.  For a more technical discussion, please see the 
Technical Appendix to this report.  The Technical Appendix is a separate document that 

                                                 
5  For a complete description of the contingent valuation questions, please refer to the Visitor Boater Survey 

and the Blue Card (which is a white page in this report but labeled “Blue Card”) in Appendix B. 
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describes the methods used to derive the values presented here and also provides alternative 
estimates using different estimation methods.  In this final report, the estimates of total annual 
use value, use value per person-day, and the asset value of the reefs are those that were derived 
using the logit model. 

The estimated use values by type of activity are presented in Table 4.2.3-2 and are consistent 
with the idea that natural reefs are preferred to artificial reefs although, for Broward County, the 
difference is not vary large.  For Broward County visitors, the average per person-day value of 
the natural reefs was $21.04 versus $19.39 for artificial reefs.  Total use is also higher for natural 
versus artificial reefs.  Broward County visitors’ natural reef use was over 3 million person-days 
versus about 2.7 million person-days for artificial reefs.  This translated into an estimate of total 
annual use value of about $63.7 million for natural reefs and $52.3 million for artificial reefs.  
Capitalizing the annual use values, using a three percent interest rate, yields asset values of about 
$2.1 billion for the natural reefs and $1.7 billion for the artificial reefs.   When both artificial and 
natural reef maintenance programs are considered, total use value is $114 million per year for an 
asset value of $3.8 billion. 

Annual use value represents the annual flow of total use value (i.e., the recreational benefits) to 
the reef-using public.  From a public policy point of view, government spends money on the 
protection and management of the valuable resources of the natural and artificial reefs.  
Investments include deploying new artificial reefs and enhancing natural reefs.  In addition, 
government entities incur variable costs each year to support marine patrol, biologists, planners 
and even contracts with economists to help carry out the mission of protecting the existing reef 
system.  These costs can be compared with the annual flow of total use value of the reef to 
determine if this is indeed a wise investment. 

The question combining the natural and artificial reef programs yielded estimates of value lower 
than that derived by adding-up the values of the natural and artificial reef programs separately.  
However, for Broward County residents, this difference was not significant.  This result is 
consistent with past research.  Some respondents are not willing to pay the sum of the values of 
the individual programs to finance the combined programs.  This is largely due to the income 
constraints as higher bid values are provided to the respondents under the combined programs.  
The value of the combined programs would provide a conservative or lower bound estimate of 
the total natural and artificial reef values.   

The capitalized value of the reef user values is the present value of the annual values calculated 
at three percent discount rate.  It represents the “stock” value analogous to land market values.  
The capitalized visitor reef user value for associated with Broward County reefs, both artificial 
and natural is $3.8 billion.  Bear in mind that this value only includes the value that visitor reef 
users place on the reefs and does not include the values that resident reef users and non-reef-
users place on the reefs or the economic contribution of the reefs.  The estimation of this value 
was not part of this study. 
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Reef users’ willingness to pay to invest in and maintain “new” artificial reefs is provided in 
Table 4.2.3-3.  The use value per person-day is the value per day or a portion of a day of 
artificial reef use.   In Broward County, reef users are willing to pay $15 million annually for this 
program.  Scuba divers have the highest value associated with the new artificial reef program. 

Table 4.2.3-1 (Visitors) 
Annual Value of Reefs To Reef Users and Capitalized Value 

Data Represents June 2000 to May 2001 
Visitor Reef-Users in Broward County 

Item 
All Reefs - Artificial 

and Natural Artificial Reefs Natural Reefs 

Number of Person-Days of Reef Use 5,722,126 2,694,916 3,027,210 
Use Value Per Person-Day ($2000) $19.92 $19.39 $21.04 
Annual Use Value - ($2000) $113,982,216 $52,259,828 $63,699,452 
Capitalized Value @ 3 percent 
Discount Rate ($2000) $3,799,407,200 $1,741,994,267 $2,123,315,067 

 
Table 4.2.3-2 (Visitors) 

Value of Reefs to Visitors to Broward County, by Reef Type and Activity, 2000-2001 

Reef Type/Activity Person-Days 
Annual User 

Value ($) 
User Value Per 
Person-Day ($) 

Natural Reefs  3,027,210 $63,699,452 $21.04 
   Snorkeling 266,717 $2,475,446 $9.28 
   Scuba Diving 1,433,074 $31,359,551 $21.88 
   Fishing 1,289,745 $29,369,538 $22.77 
   Glass Bottom Boat 37,675 $494,917 $13.14 

Artificial Reefs  2,694,916 $52,259,828 $19.39 
   Snorkeling 87,669 $791,396 $9.03 
   Scuba Diving 1,587,123 $23,469,635 $14.79 
   Fishing  1,003,641 $27,777,415 $27.68 
   Glass Bottom Boat 16,483 $221,382 $13.43 

Natural & Artificial Reefs  5,722,126 $113,982,216 $19.92 
   Snorkeling 354,386 $2,900,266 $8.18 
   Scuba Diving 3,020,197 $59,584,003 $19.73 
   Fishing 2,293,386 $50,857,974 $22.18 
   Glass Bottom Boat 54,157 $639,973 $11.82 

New Artificial Reefs  2,694,916 $14,944,495  $5.55 
   Snorkeling 87,669 $190,895  $2.18 
   Scuba Diving 1,587,123 $7,934,751  $5.00 
   Fishing 1,003,641 $6,764,935 $6.74 
   Glass Bottom Boat 16,483 $53,916  $3.27 

 

683



4.0 Socioeconomic Value of Reefs in Broward County 

 
 

 
Hwd:40289R033.doc 4-34 Socioeconomic Study of Reefs in Southeast Florida 

 Final Report 

Table 4.2.3-3 (Visitors) 
Estimated Use Value of Investing in and Maintaining 

"New" Artificial Reefs in the County 
Visitor Reef-Users in Broward County 

Item Value 
Number of Person-Days of Artificial Reef Use 2,694,915 
Use Value Per Person-Day for "New" Artificial Reefs ($2000) $5.55 
Annual Use Values for "New" Artificial Reefs $14,944,495 
Capitalized Value @ 3 percent Discount Rate ($2000) $498,149,833 
Note:  Use value per person-day is use value per whole day or portion of a day of artificial reef use. 
 

4.2.4 Demographic Information 
The Visitor Boater Survey asked the respondent questions regarding his/her socioeconomic 
characteristics so that a picture of the typical reef user could be developed.  The results for 
Broward County are summarized in Table 4.2.4-1. 

Table 4.2.4-1 (Visitors) 
Demographic Characteristics of Visitor Reef-Users in Broward County, 2000 

Characteristic Broward County 
Median Age of Respondent – Years 39 
Sex of Respondent  

Male 77% 
Female 23% 

Race of Respondent  
White 89% 
Black 7% 
Other 4% 

Percent Hispanic / Latino 13% 
  
Median Household Income $87,500 
  
Average Years Boating in Southeast Florida 6.7 
  
Average Length of Own Boat Used in Saltwater Boating in Feet 27 
  
Percent of Respondents Who Belong to Fishing and/or Diving Clubs 12% 
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4.3 Total – Residents and Visitors 
This section summarizes the user activities, economic contribution and use values associated 
with the artificial and natural reefs for both residents and visitors of Broward County.  
Demographic information of both resident and visitor reef users is also provided. 

4.3.1 User Activity 
The numbers of person-days spent using the reefs in Broward County by reef type and 
population (residents and visitors) are summarized in Table 4.3.1-1.  Visitors and residents spent 
about 9.4 million person-days using artificial and natural reefs in Broward County during the 12 
month period from June 2000 to May 2001.  Residents spent 3.7 million person-days and visitors 
spent 5.7 million person-days.  Reef users spent 3.9 million person-days using artificial reefs and 
5.5 million person-days using natural reefs.  A summary of reef use by type of activity is 
provided in Table 4.3.1-2. 

Table 4.3.1-1 
Number of Person-Days Spent on Artificial and Natural Reefs 

in Broward County 
Residents and Visitors – in millions 

Population Artificial Reefs Natural Reefs All Reefs 

Residents 1.28 2.44 3.72 
Visitors 2.70 3.02 5.72 
Total 3.98 5.46 9.44 

 

Table 4.3.1-2 
Number of Person-Days Spent Using Reefs in Broward County by 

Recreational Activity 
Residents and Visitors – in millions 

Activity Residents Visitors Total 

Snorkeling 0.73 0.35 1.09 
Scuba Diving 0.83 3.02 3.85 
Fishing 2.15 2.29 4.45 
Glass Bottom Boats - 0.05 0.05 
Total 3.71 5.71 9.44 
Note:  Residents were not asked about their participation in glass bottom boat sightseeing. 

 

The popularity of reef-related diving is about equal to the popularity of reef-related fishing.  
Fishing comprised 4.4 million person-days while scuba diving and snorkeling comprised 3.3 
million person-days and 1.1 person-days, respectively.  Visitor reef-related recreation comprises 
65 percent of total reef-related recreation by residents and visitors in Broward County. Visitors 
spent significantly more days scuba diving than did residents. 
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4.3.2 Economic Contribution 
The total economic contribution of the reefs to Broward County includes the contribution of reef 
expenditures to sales, income and employment.   Expenditures by visitors generate income and 
jobs within the industries that supply reef-related goods and services, such as charter / party boat 
operations, restaurants and hotels.  These industries are called direct industries.  In addition, 
these visitor expenditures create multiplier effects wherein additional income and employment is 
created as the income earned by the reef-related industries is re-spent within the county.  These 
additional effects of reef-related expenditures are called indirect and induced.  Indirect effects are 
generated as the reef-related industries purchase goods and services from other industries in the 
county.  Induced effects are created when the employees of the direct and indirect industries 
spend their money in the county. 

For visitors, the direct, indirect and induced economic contribution of the reefs was estimated 
using the estimated reef-related expenditures and economic input-output models. 

For residents, the expenditures were converted to sales, income and employment generated 
within the directly affected industries.  The multiplier effect of reef-related spending by residents 
in the county was not estimated because this spending is also the result of multiplier effects from 
other economic activities within the county.  The multiplier effect of resident spending on reef-
related activities is attributed both to the reef system and to these other economic activities that 
generated the resident income used to purchase the reef-related goods and services.  Thus, the 
economic importance of the reefs would be overstated if the multiplier effects were considered.  
To provide a conservative estimate of the economic contribution of resident use of the reef 
system, the multiplier effects were not included. 

The economic contributions of the artificial, natural and all reefs to Broward County are 
provided in Tables 4.3.2-1 through 4.3.2-3.  The sales contribution is defined as the value of the 
additional output produced in the county due to the reef-related expenditures.  The total income 
contribution is defined as the sum of employee compensation, proprietor’s income, interest, 
rents, and profits generated as a result of the reef-related expenditures.  The employment 
contribution is the number of full- time and part-time jobs created due to the reef-related 
expenditures. 

As presented in Table 4.3.2-3, reef-related expenditures in Broward County generated $2.1 
billion in sales during the 12-month period from June 2000 to May 2001.  These sales resulted in 
$1.1 billion in income to Broward County residents and provided 35,500 jobs in Broward 
County.  Artificial reef-related expenditures accounted for 48 percent of the economic 
contribution of all reefs and natural reef-related expenditures accounted for 52 percent of the 
economic contribution. 
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Table 4.3.2-1 
Economic Contribution of Artificial Reef-Related Expenditures to 

Broward County 
June 2000 to May 2001 – In Millions of 2000 dollars 

Contribution to: 
Round of Spending Sales Incomeb Employmentc 
Directa    

Resident $90.90 $12.50 812 
Visitor $493.30 $264.67 11,155 
Total $584.20 $277.17 11,967 

Indirect $136.67 $75.01 1,548 
Induced $241.11 $149.75 3,306 
Total $961.98 $501.93 16,821 
a The direct contribution is the actual expenditures made in the county. 
b  Total income includes employee compensation, proprietor's income, interest, rents and profits 
c Employment includes the number of full-time and part-time jobs. 

 

Table 4.3.2-2 
Economic Contribution of Natural Reef-Related Expenditures to 

Broward County 
June 2000 to May 2001 – In Millions of 2000 dollars 

Contribution to: 
Round of Spending Sales Incomeb Employmentc 
Directa    

Resident $178.90 $25.20 1,662 
Visitor $526.11 $282.26 11,814 
Total $705.01 $307.46 13,476 

Indirect $145.51 $79.75 1,645 
Induced $257.48 $159.93 3,530 
Total $1,108.00 $547.11 18,651 
a The direct contribution is the actual expenditures made in the county. 
b  Total income includes employee compensation, proprietor's income, interest, rents and profits 
c Employment includes the number of full-time and part-time jobs. 
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Table 4.3.2-3 
Economic Contribution of All Reef-Related Expenditures to Broward 

County 
 June 2000 to May 2001 – In Millions of 2000 dollars 

Contribution to: 
Round of Spending Sales Incomeb Employmentc 

Directa    
Resident $269.80 $37.70 2,474 
Visitor $1,019.41 $546.97 22,969 
Total $1,289.21 $584.67 25,443 

Indirect $282.18 $154.76 3,193 
Induced $498.59 $309.67 6,837 
Total $2,069.98 $1,049.43 35,473 
a The direct contribution is the actual expenditures made in the county. 
b  Total income includes employee compensation, proprietor's income, interest, rents and profits 
c Employment includes the number of full-time and part-time jobs. 

 

4.3.3 Use Value 
In this study, four types of use values were estimated:  (1) the value to natural reef users of 
maintaining the natural reefs in their existing condition; (2) the value to artificial reef users of 
maintaining the artificial reefs in their existing condition; (3) the value to all reef users of 
maintaining both the artificial and natural reefs and (4) the value of adding and maintaining 
additional artificial reefs.   In general, use value is the maximum amount of money that reef users 
are willing to pay to maintain the reefs in their existing condition and to add more artificial reefs 
to the system.  Use value is presented in terms of per person per day of reef use and in aggregate 
for all users of the reef system. 

The annual value Broward County visitors and residents place on protecting the reefs in their 
existing condition and the associated capitalized value is presented in Table 4.3.3-1.  The annual 
value visitor and resident reef-users place on investing in and maintaining “new” artificial reefs 
is presented in Table 4.3.3-2.  These values were explained in Sections 4.1.3 and 4.2.3. 
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Table 4.3.3-1 
Annual Use Value Associated with Protecting Reefs in their Existing Condition and 

Capitalized Value Associated With Reef Use 
Data Represents June 2000 to May 2001 

Broward County, Florida 
Item Residents Visitors Total 

All Reefs - Artificial and Natural    
Number of Person-Days of Reef Use (millions) 3.72 5.72 9.44 
Use Value Per Person-Day $3.24 $19.92 $13.35 
Annual Use Value - (million dollars) $12.04 $113.98 $126.02 
Capitalized Value @ 3 percent Discount Rate (billion dollars) $0.40 $3.80 $4.20 
Artificial Reefs    
Number of Person-Days of Reef Use (millions) 1.28 2.69 3.97 
Use Value Per Person-Day  $2.81 $19.39 $14.07 
Annual Use Value - (million dollars) $3.60 $52.26 $55.86 
Capitalized Value @ 3 percent Discount Rate (billion dollars) $0.12 $1.74 $1.86 
Natural Reefs    
Number of Person-Days of Reef Use (millions) 2.44 3.03 5.47 
Use Value Per Person-Day  $8.17 $21.04 $15.16 
Annual Use Value - (million dollars) $19.91 $63.70 $82.61 
Capitalized Value @ 3 percent Discount Rate (billion dollars) $0.66 $2.12 $2.78 
 

Table 4.3.3-2 
Estimated Value to Reef Users From Investing in and 

Maintaining "New" Artificial Reefs 
Broward County, Florida 

Item Residents Visitors Total 

Number of Person-Days of Artificial Reef Use (millions) 1.28 2.69 3.97 
Use Value Per Person-Day for "New" Artificial Reefs  $0.60 $5.55 $3.95 
Annual Use Values for "New" Artificial Reefs (million dollars) $0.76 $14.94 $15.70 
Capitalized Value @ 3 percent Discount Rate ($2000) $25.40 $498.15 $523.55 
 

4.3.4 Demographic Information 
This section summarizes and compares the demographic characteristics of visitor and resident 
reef users.  These characteristics were obtained from the resident boater survey and the visitor 
boater survey.  They are summarized in Tables 4.3.4-1.  A comparison of the demographics 
indicate that resident and visitors are very similar in terms of age, race, income, and membership 
in fishing and/or diving clubs. 
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Table 4.3.4-1 
Demographic Characteristics of Resident and Visitor Reef-Users in 

Broward County, 2000 
 Resident Reef-Users Visitor Reef-Users 

Median Age of Respondent 48 39 
Sex Of Respondent  Percent Percent 

    Male 92% 77% 

    Female 8% 23% 
% of Resident Reef-Users % of Visitor Reef-Users 

 White Black Other White Black Other 

Race Of Respondent 93% 2% 5% 89% 7% 4% 
 % of Resident Reef-Users % of Visitor Reef-Users 

Percent Hispanic/Latino 5% 13% 
 Resident Reef-Users Visitor Reef-Users 

Median Household Income $72,310 $87,500 
 Residents Visitors 

Average Years Boating in 
South Florida 

22 6.7 

 Residents Visitors 

Average Length of Boat 
Used for Salt Water 
Activities in Feet 

25 27 

 Residents Visitors 

% of Respondents Who 
Belong to Fishing and/or 
Diving Clubs  

19% 12% 
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Chapter 5: Socioeconomic Value of 
Reefs in Miami-Dade County 

 

This chapter describes the Socioeconomic Value of Artificial and Natural Reefs in Miami-Dade 
County to residents and visitors.  For both groups this chapter discusses the following topics.   

§ Volume of user activity on both artificial and natural reefs off Miami-Dade 
County;  

§ Economic Contribution of artificial and natural reefs to the county’s economy; 

§ Resident and visitor “use value” associated with recreating on artificial and 
natural reefs in Miami-Dade County; and,  

§ Demographic and boater profile of reef users in Miami-Dade County.  

For residents, their opinions regarding the existence of “no-take” zones as a tool to protect 
existing artificial and natural reefs are provided. 

5.1 Residents 
The focus of this section is on the socioeconomic values of the reefs off the Coast of Miami-
Dade County to resident boaters. Resident boaters are those individuals who live within Miami-
Dade County and use a boat that is owned by a resident of the county to visit the reef system.  
Resident boats used to visit the reef system are defined as those greater than 16 feet in length and 
are registered with the Florida Department of Highway Safety and Motor Vehicles.   

5.1.1 User Activity  
This chapter first considers the volume of resident user activity associated with the artificial and 
natural reefs off Miami-Dade County.  User activity is expressed in terms of the number of 
boating days or “party-days” since each boat carries one or more individuals.  Also, user activity 
is analyzed in terms of the kinds of recreational activities (e.g., snorkeling) that parties 
participate in when they visit the reef system. 

To measure party-days for any recreational resource, it is important to define what universe the 
research is intended to measure.  In this study, we wish to measure the number of party-days 
spent on artificial and natural reefs in the Atlantic Ocean off the Coast of Miami-Dade County. 
For most residents, their own boats are used to facilitate this recreational process. The use of 
party boats or charter rentals by residents was not estimated in this study.  

In 1999-2000, there were 67,936 registered pleasure boats in Miami-Dade County according to 
the Florida Department of Highway Safety and Motor Vehicles (2001).  These pleasure craft 
were divided into the following size classes: 
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Boat Size Category  
(Length of Boat in Feet) 

Number of 
Boats 

Percentage of 
Total 

Cumulative 
Percentage 

Less than 12 feet 14,041 20.67% 20.67% 
12 feet to 15'11'' 8,859 13.04% 33.71% 
16 feet to 25'11" 34,912 51.39% 85.10% 
26 feet to 39'11" 8,431 12.41% 97.51% 
40 feet to 64'11" 1,591 2.34% 99.85% 
65 feet to 109'11" 97 0.14% 99.99% 
Greater than 110 feet 5 0.01% 100.00% 
Total 67,936 100.00%   

 

The largest boat size category of pleasure craft in Miami-Dade County is between 16 and nearly 
26 feet in length (51 percent). 

Three adjustments were made to reach the target population of registered boats for Miami-Dade 
County that may visit the reef system.  First, sampling was restricted to pleasure craft over 16 
feet in length.  This was in response to expert opinion that very few pleasure craft less than 16 
feet could reach the reef system.  Thus, the mail survey was targeted at pleasure craft over 16 
feet long so that nonusers could be avoided and to increase the sample size on that segment of 
the boating population with the highest propensity to use the reef system.  This reduced the target 
boat population in Miami-Dade County to 45,036 pleasure craft. 

In addition, not everyone with a relatively large boat would use an artificial and/or natural reef in 
the last twelve months.  In fact, the results of the survey indicated that 68.5 percent of these 
larger vessels used the Miami-Dade County reef system in the last 12 months or 30,850 pleasure 
craft.  Finally, it was determined that about one-half a percent of registered boats in the target 
population had a residence somewhere outside Miami-Dade County.  Thus, the target population 
was again reduced to 30,695 pleasure craft to reflect only resident boat owners likely to use the 
reefs via their own boat. 

On average, respondents indicated that over a 12-month period (1999-2000) they used the reef 
system on 36 separate days while engaging in three main recreational activities: fishing, 
snorkeling and scuba diving.  Remember, these boaters have the highest propensity to use the 
reef system compared to smaller vessels.  Based upon this information, it was estimated that over 
this 12-month period, Miami-Dade County residents spent 1,105,005 “party- days” on the reef 
system (i.e., 36 party-days times 30,695 pleasure craft).  

In conducting the mail survey, reef-users from Miami-Dade County were asked to distribute their 
36 party-days in two ways.  First, they were asked to distribute their reef usage among three 
recreational activities as follows: (1) Fishing, (2) Snorkeling and (3) Scuba Diving.  Second, 
respondents were asked to distribute each of these recreational activities between artificial and 
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natural reefs.  Table 5.1.1-1 shows the distribution of party-days for resident boaters in Miami-
Dade County. 

Miami-Dade County residents spent an estimated 54 percent of their party-days fishing on the 
artificial and natural reefs followed by snorkeling (26 percent) and scuba diving (20 percent).  
For all the recreational activities on reefs, there was a slight preference for natural reefs with 66 
percent of the party-days spent visiting natural reefs.  Snorkelers had the highest propensity to 
use the natural reefs with 72 percent of the respondents using the natural reef for this activity. 

On the right hand side of Table 5.1.1-1, user activity, measured in ”person-days” is estimated.  A 
“person-day” is equivalent to an individual traveling to use the reef system for part or all of one 
day.  While party-days gives a “boater dimension” to an activity in and around the reef system, 
person-days yields a “people dimension” to the use of the reef system. The former is especially 
useful in judging the adequacy of the boating infrastructure such as marinas and boat ramps 
while the latter is used in calculating recreational value which is done on a person-day basis. 

The number of person-days was calculated by multiplying by the average size of the party (i.e. 
number of individuals per party) by the number of party-days. However, one important 
adjustment to average party size was necessary to calculate residential person-days.  Therefore, 
the average party size was reduced by subtracting individuals who were considered to be visitors 
(i.e. non-residents of Miami-Dade County).  About 17 percent of the average party was identified 
as nonresidents.  Thus, Table 5.1.1-1 utilizes the average resident party size to calculate person-
days, which makes this adjustment.  The average residential party size does not vary appreciably 
among the various reef-related recreational activities and averages about 3.92 residents per party.  
Because of this, the distribution of person-days per activity is similar to the distribution of party-
days discussed above.  For example, saltwater fishing on reefs garnered 2.6 million person-days 
or 57 percent of all person-days during the 12-month period (1999-2000).  The total number of 
person-days for residents using the reef system off Miami-Dade County over a 12-month period 
was estimated at 4.5 million. 

Now, we turn to the economic contribution of resident reef users to the Miami-Dade County 
economy. 
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Table 5.1.1-1 (Residents) 
Estimated Resident User Activity as Measured by Party-Days and Person-Days on 

Artificial and Natural Reefs off Miami-Dade County, Florida, 2000 
Number and Distribution of Party-Days by 

Activity and Reef Type Number and Distribution of Person-Days by Activity and Reef Type 

Activity/ Type Of 
Reef 

Number of 
Party-Days 

Percentage of 
Party-Days Per 
Activity by Reef 

Type 

Percentage of 
Total Party-Days 

Per Activity 

Resident 
Party-Size 
by Activity 

Number of 
Resident Person-
Days1 by Activity 

by Reef Type 

Percentage of 
Person-Days Per 
Activity by Reef 

Type 

Percentage of 
Total Person-

Days Per 
Activity 

Fishing    54% 4.32    57% 
Artificial 226,747 38%   979,547 38%  
Natural 369,956 62%   1,598,210 62%  
Subtotal 596,703 100%   2,577,757 100%  
Snorkeling    26% 4.28    27% 
Artificial 80,445 28%   344,305 28%  
Natural 206,857 72%   885,348 72%  
Subtotal 287,302 100%   1,229,653 100%  
Scuba Diving    20% 3.16    16% 
Artificial 68,510 31%   216,492 31%  
Natural 152,491 69%   481,872 69%  
Subtotal 221,001 100%   698,363 100%  
All Activities          
Artificial 375,702 34%   1,540,343   
Natural 729,304 66%   2,965,430   
Total 1,105,006 100% 100%  4,505,773  100% 
 
1 Resident person-days were calculated by multiplying the number of party-days by the average resident party size.  
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5.1.2 Economic Contribution  
To fully understand the economic contribution of reefs to Miami-Dade County it is first 
important to recognize what factors influence the demand for boating in this area.  This will help 
in understanding the nature of boating in the county and how it relates to the use of artificial and 
natural reefs.  In a study by Bell and Leeworthy (1986), the authors found that the demand for 
boats by individuals was related to boat prices, population and per capita income. Therefore, it is 
expected that there would be a higher number of registered pleasure craft in counties that are 
large as measured by population and are relatively affluent as measured by real per capita 
income. 

The number of registered boats in any county is critical in assessing the adequacy of the boating 
infrastructure such as boat ramps and, of course, artificial and natural reefs. This topic has 
recently been addressed in the 2000 State Comprehensive Outdoor Recreational Plan (2001) 
issued by the Division of Recreation and Parks, Florida Department of Environmental Protection. 
However, this report did not include an assessment of the reef system in various regions of 
Florida.  This chapter considers the demand for boating in Miami-Dade County, not the 
infrastructure available.  This will give the reader an overview of Miami-Dade County and 
valuable information necessary to assess the adequacy of the boating infrastructure. The 
overview includes the size and nature of the county’s population, per capita income, industrial 
structure, and the infrastructure related to saltwater boating.  This will provide a background by 
which to assess the results of this study. 

Miami-Dade County is on the southeast coast of Florida bordering the Atlantic Ocean with 
Miami as its largest city.  In 1999, the county had the largest in population in Florida with 2.13 
million residents.  Over the last ten years, population in this county grew by 9 percent making it 
the 66th fastest growing county in Florida (out of 67 counties).  Miami-Dade County has 1,094 
persons per square mile as compared to 284 for Florida as a whole, making it the fourth most 
densely populated county in the State.  This county’s population has a median age of 35.9 years, 
which is comparable to the general population of Florida, which has a median age of 39 years. 

The University of Florida, Bureau of Economic and Business Research projects the county’s 
population to reach 2.50 million by 2015 or an 18 percent increase from 1999.  In-migration to 
Miami-Dade County, will account for about one-third of this growth. Thus, this county’s 
population growth will depend heavily on net birth rates.  The absolute size of Miami-Dade 
County’s population coupled with its projected future growth makes this county a potentially 
large market for resident recreational boating along its coasts. 

In 1998, Miami-Dade County had a per capita income of $23,919 placing it 21st among the 67 
counties in the State of Florida.  However, this per capita income was only 11 percent below the 
state average of $26,845.  Although the average earnings from employment are about nine 
percent above the state average, Miami-Dade County residents have a very low flow of income 
from dividends, interests and rents.  The net effect of these two factors is therefore a lowering of 
per capita income below the state average.  This could indicate reduced demand for reef-related 
recreational boating.  
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In 1998, there were 1,041,257 persons employed generating $31.72 billion in wage and salaries 
in Miami-Dade County.  Over the last ten years, employment grew by 11.7 percent, which 
corresponds to the rate of growth in population as discussed above.  Measured by earnings of 
persons, the largest industries in 1998, were services (32.7 percent); state and local government  
(12.7 percent); and finance, insurance and real estate (11 percent).  Of particular note, this county 
provides tourist-related services such as lodging, amusement and recreation.  More than 35,000 
workers were involved in these industries in Miami-Dade County in 1998.  The attraction of 
tourists provides part of the economic base for this county. 

In 2000, there were 68,082 recreational boats (FDHSMV, 2001) registered in Miami-Dade 
County or 1 boat for every 32 people.  For the State of Florida, there is one registered pleasure 
boat for every 14 residents.  The infrastructure supporting various coastal or saltwater forms of 
boating recreation in Miami-Dade County includes the following (FDEP, 2000)(Pybas, 1997): 

1. Boat Ramps: 57 with a total of 119 boating lanes; 

2. Marinas: 97 with 6,166 wet slips and moorings; 

3. Other Facilities: 3,082 boat dry storage; 

4. Artificial Reefs: 105 artificial reefs ranging from .1 to 6.5 nautical miles from shore. 

Despite the relatively large population in Miami-Dade County, the demand for recreational 
boating is less than the demand for boating throughout Florida as measured by the ratio of 
registered boats per person.  The lower per capita income in this county would be a factor in 
lessening the demand for recreational boats.  Additionally, the high population density, probably 
as in many of the Southeastern Florida counties, contributes to crowding and congestion, which 
impinges on the carrying capacity of both man-made facilities (e.g., artificial reefs; boat ramps) 
and natural resources.  This increases the cost of recreational boating and reduces the demand for 
pleasure boats.  This “working hypothesis” of a supply side problem could be one of several 
factors that may affect the demand for registered boats in Miami-Dade County. 

Using a mail survey, 3,000 registered boaters in Miami-Dade County were contacted at random 
using the survey instrument provided in Appendix A.  Boat owner addresses were obtained from 
a registered boater database compiled by the Florida Department of Highway Safety and Motor 
Vehicles.  A total of 552 registered boaters responded to the mail survey.  From the responses to 
the mail survey, 68.5 percent (378) indicated that they used their pleasure crafts to visit the reefs 
offshore of Miami-Dade County during a 12-month period (December 1999 through November 
2000).  The results of the survey were used to estimate a total of 1.28 million person-days spent 
by residents of Miami-Dade County on artificial reefs in a 12-month period.  This amounts to an 
average of 17,305 person-days per year for each reef or 47 persons per day.  This, of course, does 
not include visitors from outside Miami-Dade County, which are discussed in the next section of 
this chapter. 

To estimate the economic contribution of resident spending associated with reef use in the 
Miami-Dade County economy, the respondents were asked to estimate party spending during 
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their last boating activity.  It was assumed that each boating trip would last one day because the 
residents are in their county of residence.  Residential expenditures per party were distributed 
according to the categories of recreational activity as follows for Miami-Dade County residents: 

Average Resident Spending Per Party for Miami-Dade County Reef-Users 

Activity 

Estimated 
Spending per 
Party per Day 

Percentage of 
Residents 
per Party 

Estimated Spending 
per Resident Party 

per Day 
(1) (2) (3) (4) = (2) * (3) 

Fishing $245.50 80% $276.40 
Snorkeling $250.08 82% $205.07 
Scuba Diving $268.88 87% $233.93 

 

Note that an adjustment was made to the size of the boating party in order to calculate estimated 
expenditures by residents as summarized above.  About 13 to 20 percent of the typical party 
included individuals that were apparently guests of the Miami-Dade County residents.  We made 
the simplifying assumption that these visitors would pay their fair share of the trip cost.  Such 
visitors may contribute to boat fuel, restaurants and bait for example. We feel that the resident 
component probably pays for more than indicated above; however, we shall be very conservative 
and assume an equal sharing.  Thus, resident spending is certainly not overstated and that is what 
we mean by being conservative in terms of the economic contribution. 

Recreational fishing on reefs was most expensive and snorkeling the least expensive. 
Expenditures for marina fees, equipment rentals and restaurants made the former activity a more 
expensive recreational activity than the latter.  Detailed expenditures on particular items will be 
discussed below while additional information and analysis is provided in the Technical Appendix 
to this report which is a separate document. 

To derive the economic impact of a particular reef-related recreational activity, one must briefly 
return to Table 5.1.1-1.  This table shows the number of resident party-days and person-days 
associated with reef use over a 12-month period off the Coast of Miami-Dade County. For 
example, recreational fishing generated 596,703 resident party-days to all reefs off Miami-Dade 
County.   According to our resident spending per party discussed above, resident fishers spent 
$276.40 per trip.  Thus, annual expenditures for reef-related fishing was estimated at $164.9 
million dollars ($276.40 times 596,703). 

Based upon the distribution of party-days per reef type, about $62.7 million was spent while 
using artificial reefs while the balance, or $102.2 million, was spent in conjunction with the use 
of natural reefs by recreational fishers. There did not appear to be much difference between party 
spending by fishers who used either type of reef.  This held for the other two recreational 
activities as well. 
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Table 5.1.2-1 shows the economic contribution of all reef-related recreational pursuits off the 
Miami-Dade County coast. Residents spent an estimated $275.6 million during a 12-month 
period (1999-2000). About two-thirds of this was spent while using natural reefs ($180.4 
million) while the balance ($95.2 million) was spent in conjunction with an artificial reef system. 
Nearly 60 percent of total spending or $165 million was spent on reef-related recreational fishing 
while $58.9 million (21 percent) was spent on reef-related snorkeling and $51.7 million (19 
percent) was spent on reef-related scuba diving. 

Table 5.1.2-1 (Residents) 
Reef-Related Expenditures, Wages and Employment Generated by 
Resident Boating Activities in Miami-Dade County, Florida, 2000 

Type of Activity/ Type of Reef 
Expenditures 

(Million $) 
Wages 

(Million $) 

Employment 
(Number of Full and 

Part-Time Jobs) 
Artificial Reef 
Fishing $62.70 $8.50 460 
Snorkeling $16.50 $2.50 133 
Scuba Diving $16.00 $2.40 131 
Subtotal $95.20 $13.40 724 
Percentage Attributed to Artificial Reefs 35% 35% 34% 
Natural Reef   
Fishing $102.30 $13.90 751 
Snorkeling $42.40 $6.40 342 
Scuba Diving $35.70 $5.20 292 
Subtotal $180.40 $25.50 1,385 
Percentage Attributable to Natural Reefs 65% 65% 66% 
Total All Reefs   
Fishing $165.00 $22.40 1,211 
Snorkeling $58.90 $8.90 475 
Scuba Diving $51.70 $7.60 423 
Total All Reefs/All Activities $275.60 $38.90 2,109 
 

 

It is important to clarify the economic contribution of resident boaters from Miami-Dade County. 
The engine of economic growth for any region is found in its export industries such as tourism in 
Miami-Dade County.   As export income flows through the region, it creates local income (e.g., 
money paid for haircuts by residents) and a demand for imports (e.g., TV sets since Miami-Dade 
County does not have such a manufacturer). The local income is spent on everything from 
marina services to dining out at a local restaurant to buying groceries to pay the mortgage or rent. 
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Spending by residents in conjunction with reef use is local income, which represents the choice 
of recreating locally as opposed to leaving the area to recreate elsewhere. 

The reef system keeps the “locals” in the county and enlarges the economy by $275.6 million in 
local spending.  In contrast to visitors entering the county, there is no multiplier effect. 
Generally, money kept in the local economy enlarges the regional multiplier since there is less 
“leakage” through the purchase of imports or residents leaving the area for recreational pursuits 
in places such as Key West or Orlando.  Just how much the regional multiplier is enlarged from 
resident use of the reef system is beyond the scope of this study.  However, it is safe to say that 
protection and maintenance of the reef system has the potential to keep more business in Miami-
Dade County.  For ardent reef-users, the absence of reefs off the of Miami-Dade County coast 
would certainly divert more of these residents to counties north and south of this area to the 
economic detriment of Miami-Dade County. 

Reef-related local spending discussed above is, in itself, only a vehicle to create jobs and wages 
in the local community.  To evaluate which industries benefit from residential reef use, reef-users 
were asked to break their expenditures into 12 categories for items such as boat fuel, ice, tackle, 
and marina fees.  For each of the twelve categories, resident expenditures were matched to total 
sales as published in the 1997 U.S. Census of Business (1997). For example, spending on boat 
fuel was matched up with sales at gasoline stations in Miami-Dade County. It was found that 
each gasoline station employee “sells” $325,761 per year out of which they are paid about 
$14,648 or about 4.5 percent.  The annual salary may seem low, but this figure is for full and part 
time employees with a relatively low skill level.  Thus, every $325,761 in gasoline purchased for 
reef-related recreation by local users, generates one job paying about $14,648 per year. 

This rather simple procedure was followed for each of the 12 expenditure categories, which vary 
greatly in labor intensity.  The higher the sales-to-employment ratio, the less labor intensive the 
activity.  For example, restaurants are relatively labor intensive (i.e., need cooks and servers) 
while gasoline stations are highly automated and consequently need relatively fewer employees. 

Table 5.1.2-1 shows the estimated wages and employment generated by resident spending on 
reef-related recreational activities in Miami-Dade County.  The $275.6 million in annual 
spending generated about $38.9 million dollars in annual wages supporting 2,109 employees. 

It is also important to look at what industries benefit from reef-related resident spending.  Table 
5.1.2-2 shows the 12 spending categories of resident boaters. 
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Table 5.1.2-2 (Residents) 
Detailed Expenditure Pattern Supporting Employment and Wages by All Resident Reef-Users in 

Miami-Dade County, Florida, 2000 

Expenditure Item 
Expenditures 

(Million $) 

Percentage 
of Total 

Expenditures 

Employment 
(Number of Full and 

Part-Time Jobs) 

Percentage 
of Total 

Employment 
Wages 

(Million $) 
Percentage 

of Total Wages 

1. Boat gas and oil  $67.18 24% 207 10% $3.02 8% 
2. Marina slip rentals and 

dockage fees  $52.84 19% 576 27% $13.74 35% 
3. Food and beverages from 

restaurants/bars $16.60 6% 402 19% $4.43 11% 
4. Food and beverages from 

stores  $26.15 10% 198 9% $2.66 7% 
5. Tackle  $16.21 6% 89 4% $1.82 5% 
6. Bait $19.30 7% 106 5% $2.17 5% 
7. Gas for auto  $15.96 6% 49 2% $0.72 2% 
8. Ice $7.36 3% 23 1% $0.33 1% 
9. Equipment rentals  $6.74 3% 86 4% $2.13 5% 
10. Boat ramp and parking fees  $20.27 7% 221 11% $5.27 14% 
11. Sundries (e.g. Sun screen, 

sea sickness pills, etc.) $6.59 2% 38 2% $0.64 2% 
12. All other  $20.34 7% 118 6% $1.98 5% 
Total  $275.54 100% 2,113 100% $38.91 100% 
Source:  Florida State University 
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We would expect that expenditures would be concentrated on running and storing a boat and the 
results support this assumption. Expenditures on boat oil and gas constituted 24 percent of all 
spending followed by spending on marina slip rentals and dockage fees (19 percent) and food 
and beverages from restaurants (6 percent) and stores (10 percent).  In terms of dollar figures, 
resident reef-uses spent about $53 million annually on the goods and services provided by the 
marina industry.  According to the U.S. Census of Business (1997), the marina industry in 
Miami-Dade County grossed about $76 million in sales.  Thus, resident reef-users may account 
for as much as 70 percent of these sales. Marina industry sales would also come from resident 
non-reef users and visitors keeping their boats in local marinas.  The role of visitors will be 
discussed in the next section.  

In terms of employment, reef-related resident spending created proportionately more 
employment in marinas and restaurants since, as discussed above, these industries are relatively 
labor intensive. Although ranked number one as a component of spending, gasoline stations 
provide a capital- intensive industry not conducive to the creation of jobs.  That is, spending on 
boat oil and gas accounted for one-fourth of all spending, but only one in ten jobs.  As might be 
expected, wages follow employment.  That is, the higher the percentage of spending on labor 
intensive industries, the higher the total wages generated.  However, some industrie s employ 
highly skilled persons such as marinas where the wages paid are proportionately higher than 
employment as indicated in Table 5.1.2-2.   

5.1.3 Use Value 
Natural and artificial reefs contribute to the recreational experience of residents (i.e. fishing, 
snorkeling and scuba diving).  Traveling to and enjoying a reef system involves economic costs 
including the cost of boat fuel, bait and tackle.  This was discussed above.  However, the market 
does not measure the total economic value of reef systems.  There is no organized market in 
which to buy and sell the use of reefs because these resources are not owned by one individual 
but by society as a whole.  Thus, the absence of private property rights creates a challenge in 
valuing natural and artificial reefs. 

Yet, the general public does pay for the deployment of artificial reefs and the protection of 
natural reefs.  So, there must be some unmeasured value of providing the reef system to the 
general public.  Because reef-users are attracted to the reefs for recreation, we call this 
unmeasured value “use value”.  For example, one could engage in scuba diving without the 
benefit of a natural or artificial reef.  The addition of a reef presumably adds some “value” to the 
scuba diver’s recreational experience.  This section examines the incremental use value of having 
a reef system off the coast of Miami-Dade County. 

The contingent valuation (CV) method asks users about their willingness to pay for a reef system 
contingent on specified conditions (e.g., use of funds for various reef related improvements). 
This CV method has been employed in numerous studies of use value from deep-sea fishing to 
deer hunting. 1  The reef-using respondents were asked a series of CV questions dealing with their 
                                                 
1  See Clawson and Knetch (1966). 
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willingness to pay for certain types of reef programs.  The respondents were asked to consider 
the total cost for their last boating trip to the reefs including travel expenses, lodging, and all 
boating expenses.  Then, the respondents were asked:  

“If your total cost per trip would have been $______ higher, would you have been 
willing to pay this amount to maintain the (kind of reef – artificial, natural or 
both) in their existing condition.”  

Payment amounts or cost increases ($10, $50, $100, $200 and $500) were inserted in the blank 
space and the amounts were rotated from respondent to respondent. Thus, some respondents 
received questions asking about a $10 increase while others were asked about a $50, $100 or 
even $500 increase in trip cost.  The purpose of these questions was to establish the user value 
per day for artificial and natural reefs.  

The above willingness to pay question was asked in three forms to each respondent: (l) natural 
reefs separately; (2) artificial reefs separately and (3) a combination of natural and artificial 
reefs.  For the combined program, the rotated cost increase was doubled.  Because the primary 
spending unit is the “party”, the willingness to pay response to an increase in trip cost was 
considered to be the willingness to pay of the entire party. 

To estimate user values per party per trip (a day and a trip are equal for residents), the data for all 
counties were pooled.  A logit model was used to estimate the per party per trip user values.  The 
logit model tested for differences by county, activity, household income, age of respondent, 
years of boating experience in South Florida, race/ethnicity, sex, length of boat owned, and 
whether a member of a fishing or diving club. 

Separate models were estimated for each of the four reef programs (e.g., natural reefs, existing 
artificial reefs, natural & artificial reefs combined and new artificial reefs).  For the natural reefs, 
the existing artificial reefs and the combined programs, the only significant willingness-to-pay 
differences found were for those persons with income greater than $100,000.  This group had a 
higher willingness to pay than the other reef users.  There were no other differences found.  The 
logit model did not produce different per party per trip values by county, and because party sizes 
were not significantly different by county, the estimated values per person-trip were also the 
same across counties for each of the reef valuation programs.  The estimated per party per trip 
(day) values were $32.55 for the natural reefs, $11.31 for the artificial reefs and $12.94 for the 
combined program. 

To estimate total annual use values for each county, we multiplied the number of party-days 
times the estimated use values per party per day.  We then estimate the value per person-day by 
dividing the total annual use value by the total number of person-days.  This normalized value 
per person-day can be compared with results from other studies. 

The results are consistent with the idea that natural reefs are preferred to artificial reefs.  For 
Miami-Dade County residents, the average per person-day value of the natural reefs was $8.01 
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versus $2.76 for artificial reefs.  Total use is also higher for natural versus artificial reefs.  
Miami-Dade County residents’ natural reef use was over 2.9 million person-days versus about 
1.5 million person-days for artificial reefs.  This translated into an estimate of total annual use 
value of over $23.74 million for natural reefs and $4.25 million for artificial reefs.  Capitalizing 
the annual use values, using a three percent interest rate, yields asset values of over $791 million 
for the natural reefs and almost $142 million for the artificial reefs.  All of these results are 
summarized in Table 5.1.3-1. 

Annual use value represents the annual flow of total use value (i.e., the recreational benefits) to 
the reef-using public.  From a public policy point of view, government spends money on the 
protection and management of the valuable resources of the natural and artificial reefs such as 
deploying of new artificial reefs and enhancing natural reefs.  In addition, government entities 
incur variable costs each year to support marine patrol, biologists, planners and even contracts 
with economists to help carry out the mission of protecting the existing reef system.  These costs 
can be compared with the annual flow of total use value of the reef to determine if this is indeed 
a wise investment. 

The question combining the natural and artificial reef programs yielded estimates of value lower 
than that derived by adding-up the values of the natural and artificial reef programs separately.  
This result is consistent with past research.  Some respondents are not willing to pay the sum of 
the values of the individual programs to finance the combined programs.  This is largely due to 
the income constraints as higher bid values are provided to the respondents under the combined 
programs.  The value of the combined programs would provide a conservative or lower bound 
estimate of the total natural and artificial reef values. 

Measuring the economic benefits of natural reef systems to policy makers is useful to justify 
public budgets for natural reef programs.  If protected, the use value for natural reefs will flow 
into perpetuity.  Using a real discount rate of 3 percent, the capitalized value of the natural reefs 
off the Miami-Dade coast was estimated at $791 million. Why is this important?  Natural reef 
systems are not privately owned, but are common property resources.  If a region or a nation is 
preparing a balance sheet showing its assets and liabilities, the asset value of the natural reef 
system would need to be included.  This analysis provides an estimate of the capitalized value of 
the natural reef system to reef users, which is an asset to the residents of Miami-Dade County. 
Bear in mind that this value only includes the value that reef users place on the reefs and does 
not include the values that non-reef-users place on the reefs or the economic contribution of the 
reefs.  The estimation of the value of the reefs to non-reef users was not part of this study. 

In addition, asset value comes into play when there is an environmental disaster such as an oil or 
hazardous waste spill.  If the polluter destroyed for the foreseeable future 20 percent of the 
natural reef system off the Miami-Dade coastline, then the government could ask for $158.2 
million (i.e., 0.20 times $791 million) in compensatory damage.  An example of this problem is 
in the Florida Keys, where ships that destroy natural reefs are required to pay the loss of use 
value as a result of legal proceedings.  Numbers provided here are quite real and useful 
especially in the case of environmental damage assessment. 
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Table 5.1.3-1 (Residents) 
Estimated Use Value of Artificial and Natural Reefs off the Coast of 

Miami-Dade County, Florida, 2000 

Reef Type/Activity 

Person-
days 

(millions) 

Annual User 
Value 

(Millions $) 

User Value Per 
Person-day 

($) 

Asset Value 
at 3% 

(Millions $) 
Natural Reefs 2.965 $23.74 $8.01 $791.3 
   Snorkeling 0.885 $6.73 $7.61 $224.4 
   Scuba Diving 0.482 $4.96 $10.30 $165.5 
   Fishing 1.598 $12.04 $7.53 $401.4 
Artificial Reefs 1.540 $4.25 $2.76 $141.6 
   Snorkeling 0.344 $0.91 $2.64 $30.3 
   Scuba Diving 0.216 $0.77 $3.58 $25.8 
   Fishing 0.980 $2.56 $2.62 $85.5 
Natural & Artificial Reefs  4.506 $14.30 $3.17 $476.6 
   Snorkeling 1.230 $3.72 $3.02 $123.9 
   Scuba Diving 0.698 $2.86 $4.09 $95.3 
   Fishing 2.578 $7.72 $3.00 $257.4 
New Artificial Reefs 1.540 $0.44 $0.28 $14.5 
   Snorkeling 0.344 $0.16 $0.46 $5.3 
   Scuba Diving 0.216 $0.13 $0.62 $4.5 
   Fishing 0.980 $0.14 $0.15 $4.8 
 

As discussed above, artificial reefs have a use value per person less than that of natural reefs, as 
one would expect.  However, preservation of the existing artificial reef system of the Miami-
Dade County coastline produces an annual use value of over $4.25 million.  Again, this is for the 
maintenance of these reefs.  The capitalized value of the artificial reef system off the Miami-
Dade County coastline is estimated as $141.6 million.  If users were obstructed from getting to 
Miami-Dade County’s artificial reefs, an estimate of damages to the reef users would be either 
the annual use value lost if users are temporarily obstructed or the capitalized value if users were 
permanently cut-off from using the artificial reefs. 

The logit model estimated for the new artificial reef program found some statistically significant 
differences in willingness-to-pay depending on county, activity and income.  Those from Palm 
Beach and Broward counties had higher willingness to pay than those from Miami-Dade and 
Monroe counties.  Snorkelers and scuba divers had higher values than those who participated in 
fishing activities.  The only other statistically significant variable was household income.  As 
household income levels increased so did willingness-to-pay for new artificial reefs.  On a per 
party per day basis, the estimated values ranged from a high of $1.97 for snorkelers and scuba 
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divers from Miami-Dade County to a low of $0.63 for those who participated in fishing activities 
off Miami-Dade County. 

As with the other three programs, the estimated per party per day values were multiplied by the 
total party-days spent on artificial reefs by artificial reefs users in the county to get total annual 
use value for the county.  The total annual use values were then divided by the total annual 
person-days of artificial reef use in the county to get an estimate of the value per person-day.  
Again, this normalized value per person-day can be compared with results from other studies. 

On a per person-day basis, the estimated values ranged from a low of $0.15 for those fishing to a 
high of $0.62 for those that participated in scuba diving off Miami-Dade County.  Across all 
activities, the average was 28 cents per person-day. 

In terms of total annual use value, fishers have the highest value for new artificial reefs.  Even 
though total snorkeling person-days was much lower than the number of person-days of fishing, 
snorkeling’s relatively higher value per person-day results in higher total annual use value for 
snorkeling than for fishing.  Across all activities, total annual user value is about $440 thousand 
with an asset value of $14.5 million. 

The relatively low marginal willingness to pay of $0.28 per person-day for artificial reef 
expansion in comparison to artificial reef maintenance discussed above is somewhat expected.  If 
present users do not feel that congestion on artificial reefs is a problem, they would be expected 
to value expansion lower than maintenance of the existing artificial reefs.  However, their 
willingness to pay anything for expansion demonstrates some level of unhappiness with the 
existing number of artificial reefs off the Miami-Dade County coastline.  Perhaps, residents are 
competing with visitors for choice spots or just getting in the way of fishing and diving when 
arriving at an artificial reef. 

5.1.4 Role of “No-Take” Zones 
Both the economic contribution and the use value of the reef system are based upon the 
management of these resources or lack thereof.  For example, there have been controversies 
about the wisdom of deploying artificial reefs.  Opponents argue that this encourages over 
fishing since artificial reefs tend to concentrate fish in a smaller number of places and they 
become easier targets for fishers.  Others find that artificial reefs serve as added habitats and 
thereby increase the overall biomass available to fishers.  The study of artificial reefs in 
northwest Florida (Bell, et al., 1999) found that most people fell into the latter group believing 
that the pie got larger with the deployment of more reefs.  However, other studies such as 
Bohnsack et al., (1997) and Grossman et al., (1997) report results that support opinions of 
opponents regarding additional artificial reef systems. 

In this section, we examine ”no take” zones in the Florida Keys and other counties in southeast 
Florida.  “No-take” zones are defined as areas where reef-users can visit but nothing can be 
removed from an artificial or natural reef area.  The existing reef system is coming under 
increased pressure to yield stable catch rates for fishing and a pristine environment for snorkeling 
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and scuba diving.  Also, the reefs play a vital role in the entire oceanic ecosystem by providing 
habitat and protection for young fish and other creatures. To provide a net benefit, it is argued 
that “no-take” zones would actually increase recreational benefits even though takings would be 
banned in certain areas. 

Supporters of  “no-take” zones point to the overuse of common property resources such as ocean 
fishing both by recreational and commercial interests.  In effect, “no-take” zones would vest the 
property right with the government.  Although the carrying capacity of a reef system is not 
evaluated in this study, the concept has widespread validity.  This concept has been examined by 
many natural resource economists with the finding that congestion and declining yields of fish 
created a decline of use value per day. 2  Bell (1992) found that tourists visiting Florida would go 
elsewhere if fishery catch rates declined to a certain point from the existing level.  No one knows 
exactly where and to what degree “no-take” zones must be employed to increase the net benefit 
available to recreational interests.  Like the deployment of artificial reefs, “no-take” zones have 
become a controversial issue.  Therefore, as part of this study, respondents were asked for their 
opinion of using “no-take” zones as a management tool for artificial and natural reefs in 
southeast Florida. 

In each of the four counties, reef-users were asked questions regarding “no-take” zones.  The 
results for Miami-Dade County are summarized in Table 5.1.4-1.  In 1997, the Florida Keys 
National Marine Sanctuary created 23 areas or zones (13.37 square miles) in which the taking of 
anything including fish and shellfish is prohibited. It is reasonable to believe that residents of 
Miami-Dade County may have formed an opinion about this management effort and indeed, 
about three-quarters of the Miami-Dade County respondents supported this experimental 
management effort in the Keys.  The “not in my backyard view” was tested so respondents were 
asked for their opinions on “no take” zones in Miami-Dade County.  About 60 percent of the 
respondents were willing to have “no take” zones off the shore of their county.  Respondents 
were also willing to extend this concept northward through Broward and Palm Beach Counties 
with nearly 64 percent supporting this expansion according to the results shown in Table 5.1.4-1. 

                                                 
2  See Green (1984) and Bell (1992). 
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Table 5.1.4-1 (Residents) 
Opinion of Miami-Dade County Residents on "No Take" Zones for Artificial and Natural Reefs, 2000 

Survey Question 

Percentage of 
Respondents Answering 

"Yes" 

Percentage of 
Respondents Answering 

"No" 

Percentage of 
Respondents Answering 

"Don't Know" 
Sample 

Size 
(1) (2) (3) (4) (5) 

Support "NO TAKE" Zones in for 
some reefs in the Florida Keys  74% 19%   7% 374 

Support "NO TAKE" Zones on 
some reefs off shore of Miami-
Dade County 

61% 28% 11% 374 

Support "NO TAKE" Zones on 
some reefs off shore of Palm 
Beach and, Broward Counties 
Plus the Keys 

64% 24% 12% 374 

  

Average for 
All Response 

Median of 
All Responses     

What Percent of Natural Reefs in 
Palm Beach County Should be 
Protected with "NO TAKE" Zones 

30% 20%  374 
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Finally, respondents were asked for their opinion regarding the percent of the reef system that 
should be included in “no take” zones.  Targeting only natural reefs, respondents indicated, on 
average, they would be willing to extend this management tool to almost 30 percent of the 
natural reefs off the Miami-Dade County shore.  Since the average may be skewed by 
exceptionally high answers, the median percent of natural reefs respondents felt might be 
managed by the use of “no-take” zones was also reviewed.  The median, or the midpoint between 
the highest and lowest answer was 20 percent. 

Given the short experience of the Keys “no-take” zones, it was remarkable that present reef-users 
would be willing to establish “no take” zones in their county.  Combined with the results from 
the Florida Keys, these statistics indicate a willingness to support management efforts in the 
direction of “no-take” zones.  Such results are important to public officials in charge of 
managing the natural reef system off the Miami-Dade County coast. 

5.1.5 Demographic Information 
The mail survey administered to Miami-Dade residents included questions regarding 
demographic characteristics.  The reason for collecting such information was to determine what 
segment of the population would gain from protecting and maintaining artificial and natural  
reefs and/or designating “no-take” zones as discussed in the previous section.  Respondents were 
asked to provide some background on both themselves and their boating experiences.  Thus, the 
survey was used to collect demographic information as well develop a boater profile to better 
understand these people called “reef-users” in Miami-Dade County.  Table 5.1.5-1 presents the 
results from the mail survey combined with comparable information on the entire Miami-Dade 
County population. 

The owners of reef-using registered boats were significantly older than the general population of 
Miami-Dade.  The median age of reef-users is 46 years compared to 35.9 years for the general 
population.  Statistically speaking, there is real age difference between these two groups.  
Further, boating appears to be a male-dominated activity as over 93 percent of the respondents 
indicated they were male compared to 48 percent in the general population.  Of course, there is 
no foolproof way to control who completes the survey instrument once it reaches the boat 
owner’s residence. However, the survey is directed at the person to whom the boat was 
registered. 

With respect to race, white individuals in Miami-Dade County dominate boat ownership.  About 
88 percent of the respondents characterized themselves as white compared to 70 percent in the 
general population of Miami-Dade County. 
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Table 5.1.5-1 (Residents) 
Demographic Characteristics and Boater Profile of 

Reef-Users in Miami-Dade County Florida, 2000 
Demographic Characteristics of 

Respondents to Mail Survey Reef-Users 
Miami-Dade County 

Population 
Median Age 46 35.9 
Sex   

Male 93% 48% 
Female 7% 52% 

Race   
White 88% 70% 
Black/African American 1% 20% 
Hispanic/Latino 32% 57% 
Other 11% 10% 
Education 1   
Percentage that completed College Degree or 
More 57% 12% 

Median Household Income $69,722 $36,846 
Boater Profile   
Average Years of Residence in Miami-Dade 
County 33 N/A 

Average Years of Boating in South Florida 25 N/A 
Average Length of Boat Used for Saltwater 
Activities (ft) 23 N/A 

Percentage of Respondents that belong to 
fishing and/or diving clubs 19% N/A 

Sample Size   390 
1 Latest year that educational level attained by county is available is for 1990 from the U.S. Census Bureau.  
Source:  Florida State University and the U.S. Bureau of the Census (1990, 2000). 

 

Further, a lesser percentage characterized themselves as Hispanic/Latino (32.3 percent) as 
compared to the general population (57.3 percent).  

Nearly 57 percent of the respondents indicated that they had at least a college degree compared 
to 12 percent for the general population in 1990.3  The education level of the general population 
is probably much higher today than ten years ago, but may not reach the levels reported by the 
respondents. 

                                                 
3  The U.S. Census has not yet released the educational levels for counties as part of the 2000 Census. 
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Since education and income are positively correlated, it is expected that the median household 
income reported by reef-users would be higher than the general population.  This is indeed the 
case as confirmed by the last demographic statistic in Table 5.1.5-1 where respondents reported a 
median household income of nearly $69,722 compared to  $36,846 for the general population. Of 
course, the purchase of a relatively large pleasure craft is also associated with higher income as 
found by Bell and Leeworthy (1986) and was discussed earlier in this chapter.  So, this finding is 
not unusual. 

Using the information gathered from the first section on user activity, it is estimated that a 
minimum of 120,325 residents engaged in reef-using recreational activity in a 12-month period 
(1999-2000) in Miami-Dade County.  This number was obtained by multiplying the number of 
registered boats that were estimated to be involved in reef use (30,695) by the average number of 
residents per party (3.92 individuals).  Because the turnover rate of the party is unknown, the 
term “minimum” is used.  That is because the same residents may not go on every boat outing. 
There are about 1.7 million residents in Miami-Dade County who are over 14 years of age (i.e. 
about that age at which they could become boaters).  The boating population that uses the reef 
system constitutes a minimum of 7.24 percent of the county’s population (120,325/1,660,955). 
The boating population that uses the reef system would probably be higher if the party turnover 
rate (i.e. different individuals on each boat outing) were considered.  The information presented 
here provides some insight on the segments of the Miami-Dade County population that are being 
served by artificial and natural reefs off its coast.  This should be valuable information for policy 
makers at the local and state levels. 

Finally, a boater profile for Miami-Dade was developed from the survey results.  The typical 
reef-using boater has lived in Miami-Dade for 33 years and boated for 25 years.  The reef-using 
boaters in our sample own a pleasure craft of 23 feet in length, on average.  The weighted 
average of registered boats 16 feet and over in Miami-Dade County is about 25 feet so it appears 
that the sample is particularly reflective of the population based on average boat length.  About 
19 percent of the respondents were members of fishing and/or diving clubs.  This indicator 
provides some idea of the intensity and degree of interest in recreational fishing, snorkeling and 
scuba diving off the coast of Miami-Dade County, Florida. 

5.2 Visitors  
The focus of this section is the socioeconomic value of the reefs associated with visitors to 
Miami-Dade County.  As defined in Chapter 1, Introduction, visitors to a county are defined as 
nonresidents of the county that they are visiting.  For example, a person from Broward County 
visiting Miami-Dade County is considered to be a visitor to Miami-Dade County.  Likewise, a 
person from New York visiting Miami-Dade County is considered to be a visitor to Miami-Dade 
County. 

This section provides the following values regarding visitors to Miami-Dade County:  reef user 
activity, economic contribution of the reefs, use value of the reefs and demographic information. 
Detailed explanations of the methods and data used to estimated these values for Miami-Dade 
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County are provided in Chapter 1: Introduction and Chapter 2: Socioeconomic Values of Reefs 
in Southeast Florida. 

5.2.1 User Activity 
The activity of reef users is summarized in person-days of reef use.  For visitors, the number of 
person-trips to use the reefs is also of interest.  In order to measure person-days and person-trips 
associated with reef use, the total number of person-trips by all visitors to Miami-Dade County 
must be estimated.  Total visitation includes visits to Miami-Dade County by non-residents of 
Miami-Dade County to participate in any activity be it recreation, business or family matters.  
The total number of person-trips by all visitors to the county was estimated using the Capacity 
Utilization Model.  This model uses a variety of information obtained from the counties and the 
responses to the General Visitor Survey.  The number of person-trips was then converted to the 
number of person-days spent by all visitors to Miami-Dade County using information from the 
General Visitor Survey. 

The number of person-trips taken by all visitors to Miami-Dade County and the number of 
person-days these visitors spent in the county during the year 2000-2001 was developed in 
Chapter 2 and is summarized in Table 5.2.1-1.   

Table 5.2.1-1 (Visitors) 
Number of Person-Trips and Person-Days 

All Visitors to Miami-Dade County 
June 2000 to May 2001 – in millions 

Measure of Visitation Summer – 00 Winter – 01 Total 

Number of Person-Trips 6.57 6.04 12.61 
Number of Person-Days 44.19 56.43 100.62 
Note:  Summer 2000 is from June 2000 to November 2000.  Winter 2001 is from December 2000 to May 2001. 

 

Visitors took 12.6 million person-trips to Miami-Dade County from June 2000 to May 2001 and 
spent 101 million person-days in the county. 

The number of person-trips by all visitors was used as the basis for estimating the number of 
person-days visitors spent using the artificial and natural reefs in each county.  For each season, 
the number of boating person-trips is equal to the total number of person-trips by all visitors 
times the proportion of person-trips taken by visitors who participated in saltwater boating in the 
county in the past twelve months.  This proportion was taken from the General Visitor Survey 
answer to Question 13 (Which activities and boating modes did you participate in over the past 
12 months in this county?).  The proportion is equal to the number of respondents who 
participated in at least one boating activity divided by the total number of respondents to the 
General Visitor Survey. 

To estimate the number of boating person-trips when the person used the reefs, the number of 
boating person-trips was multiplied by the proportion of boating person-trips when the 
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respondent used the reefs.  This proportion was obtained from the Visitor Boater Screening Tally 
sheets.  These sheets indicated the proportion of boaters intercepted who used the reefs at least 
once in the past 12 months.  The results for the summer, winter and the year are summarized in 
Tables 5.2.1-2. 

Table 5.2.1-2 (Visitors) 
Person-Trips of Visitors Who Boated 

And Visitors Who Used the Reefs in Miami-Dade County Over the Past 12 Months 

Season 

Total Person- 
Trips to 

County - All 
Visitors 

Proportion of 
Person-Trips 

Taken By 
Visitors Who 

Boateda 

Boating 
Person- 

Trips 

Proportion of 
Boating Person- 
Trips When the 

Reef was Used for 
Recreationb 

Boating Person- 
Trips When the 
Reef was Used 
for Recreation 

Summer - June 
2000 to Nov. 2001 6,574,428 0.28 1,843,418 0.91 1,682,421 

Winter – December 
2000 to May 2001 6,039,217 0.13 768,919 0.91 701,764 

Year Round - June 
2000 to May 2001 12,613,645  2,612,337  2,384,185 
a  Saltwater Boating Only.  From General Visitor Survey Answer to Question 13 (Which activities_modes did you participate in 

over the past 12 months in this county).  The proportion is equal to the number of respondents who participated in at least one 
boating activity divided by total number of respondents to the General Visitor Survey. 

b  From the Visitor Boater Tally Sheets:  = 1 - (Q6/(Q6+Q7+Q8+Q10)) 
 

Of the 12.6 million person-trips visitors took to Miami-Dade County from June 2000 to May 
2001, 28 percent of the trips involved saltwater boating activities in the summer and 13 percent 
involved saltwater boating activities in the winter.  Of the resulting 2.6 million boating person-
trips by visitors to Miami-Dade County, 91 percent of those trips involved recreational reef use.  
Thus, visitors who used the reefs for recreation in Miami-Dade County made about 2.4 million 
person-trips to the county from June 2000 to May 2001. 

Next, the total number of person-days that visitor boaters who used the reefs spent visiting the 
county was estimated.  This estimate is the total boating person-trips when reefs were used times 
the average days per visit by boaters who use the reefs.  The average days per visit by boaters 
who used the reefs was obtained from Question 10 of the Visitor Boater Survey (How many 
nights are you spending on this trip?) where each response was increased by one unit to convert 
nights to days.  The average number of days and  the total person days reef users spent in Miami-
Dade County in 2000-2001 are provided in Table 5.2.1-3. 
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Table 5.2.1-3 (Visitors) 
Average Number of Days Visiting Miami-Dade County 

And Total Person-Days in Miami-Dade County 
By Visitor Boaters Who Used the Reefs 

June 2000 to May 2001 

County 
Average Days Visiting 
the County Per Trip 

Total Person Days Spent 
Visiting the County 

Miami-Dade 7.58 18,068,870 
 

Reef-using boaters who visited Miami-Dade County spent an average of 7.58 days in the county 
during their  trip.  As a result, these visitors spent 18.1 million person-days in Miami-Dade 
County from June 2000 to May 2001. 

To allocate the total person days spent visiting the county to actual days using the artificial and 
natural reefs, the daily participation rates of the different boating activities were calculated using 
the responses to Questions 12, 15, 16 and 17 of the Visitor Boater Survey.  Participation rate is 
the proportion of total days that respondents spent in the county in the last 12 months when the 
respondent actually participated in a saltwater activity and boat mode.  It represents the 
probability that a visitor boater who uses the reefs will participate in a particular saltwater 
boating activity and boating mode on any given day. 

Question 12 asked the respondent to examine a list of saltwater boating activities and boat modes 
and read the number corresponding to the activity-boat mode that he/she or someone in his/her 
party participated in over the past 12 months.   The saltwater activity-boat mode list is provided 
in Appendix B with the Visitor Boater Survey.  Question 13 asked if the respondent participated 
in the activity and boating mode.  Question 15 asked how many days in the past 12 months that 
the respondent participated in the activity-boat mode.  From the responses to these questions, the 
proportions of total visiting days respondents actually spent participating in the activity_boat 
mode were obtained. 

To allocate the total number of days in an activity-boat mode to the use of artificial reefs versus 
natural reefs versus no reefs, the proportion of fishing days and the proportion of dives spent on 
each reef/no reef was calculated from the Visitor Boater Survey responses.  Question 16 asked 
the respondent how many days he/she spent on the artificial reef and Question 17 asked the 
respondent how many days he/she spent on the natural reef.  For scuba divers and snorkelers, 
Question 18 asked for the total number of dives and Questions 19 and 20 asked for the number of 
dives on artificial versus natural reefs.  A dive is defined as exiting and reentering the boat and 
applies to both divers and snorkelers.  From the responses to these questions, the proportions of 
fishing days spent on the artificial and natural reefs and the proportions of dives spent on the 
artificial and natural reefs were obtained.  For fishing charter and fishing party boats, the 
proportions of days spent on artificial versus natural versus no reefs were taken from the fishing-
related responses to the charter/party boat operator survey those operators who provide services 
in Miami-Dade County. 
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The proportion of visitor days that visitor boaters who use the reefs participated in fishing and 
diving/snorkeling and the proportion of fishing days and scuba/snorkeling dives that visitor 
boaters spent on the artificial, natural and no reefs for Miami-Dade County are presented in 
Table 5.2.1-4.  

Table 5.2.1-4 (Visitors) 
Percent of Visitor Person-Days That Reef-Using Boaters 

Participated in the Saltwater Recreation Activity 
And Percent of Fishing Days or Dives Spent on Artificial, Natural and No Reefs 

From Visitor Boater Survey 
Miami-Dade County 

Percent of Activity Days or Dives On: 

Activity 
Total 

Respondents 

Percent of 
All Visitor 

Days 
Artificial 

Reefs 
Natural 
Reefs 

No 
Reefs 

Sum of 
Percentages 

Fishinga 339 22% 24% 61% 15% 100% 
Scuba 
Diving/Snorkelingb 

339 8% 32% 65% 3% 100% 
a Percent of fishing days on each reef type is reported. 
b Percent of dives on each reef type is reported.  A dive is a boat exit and re-entry. 
Note:  Boating Modes are Charter, Party, Rental, and Private (Own or Friend’s) Boat. 
 

Visitor boaters who came to Miami-Dade County to use the reefs spent 22 percent of their 
visiting days participating in saltwater fishing from either a charter, party, rental or private boat.  
Of these fishing days, 24 percent of days were spent fishing near artificial reefs, 61 percent of 
days were spent fishing near natural reefs and 15 percent of days were spent fishing near no 
reefs.  Also, visitor boaters who came to the county to use the reefs spent 8 percent of their 
visiting days scuba diving or snorkeling.  Of these diving/snorkeling days, 32 percent of dives 
were spent on artificial reefs, 65 percent of dives were spent on natural reefs, and 3 percent of 
dives were spent on no reefs. 

The number of person-days spent in each saltwater boating activity_boat mode was estimated as 
the total person-days reef-using boaters spent visiting the county in year 2000-2001 (from Table 
5.2.1-3) times the proportion visitor days that these visitors spent participating in each 
activity_boat mode.  Then the number of person-days spent in each saltwater boating 
activity_boat mode was allocated to artificial and natural reefs based on either the proportion of 
days or the proportion of dives spent in that activity_boat mode on or near artificial versus 
natural reefs.  Proportion of days was used for all activities except scuba diving and snorkeling 
where the proportion of dives was used to provide a more accurate indicator of reef use. 

A summary of the total person-days visitors spent participating in reef-related recreation by type 
of activity and by type of reef in Miami-Dade County is provided in Table 5.2.1-5.  The total 
person-days visitors spent participating in each saltwater activity and boat mode by type of reef 
is provided in Table 5.2.1-6. 
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Visitors to Miami-Dade County spent about 4.7 million person-days on the reef system from 
June 2000 to May 2001.  About 1.4 million of these days were spent on artificial reefs and about 
3.2 million of these days were spent on natural reefs. 

Table 5.2.1-5 (Visitors) 
Number of Person-Days Spent Using Artificial and Natural Reefs 

By Recreation Activity – Miami-Dade County 
Number of Person-Days in millions 

Activity Artificial Reefs Natural Reefs All Reefs 
Snorkeling 0.28 0.60 0.88 
Scuba Diving 0.17 0.27 0.44 
Fishing 0.96 2.36 3.32 
Glass Bottom Boat Sightseeing 0.003 0.014 0.017 
Total 1.413 3.244 4.66 
 

5.2.2 Economic Contribution – Visitors 
The Visitor Boater Survey asked respondents how much money they and members of their party 
spent on their last day that they participated in fishing, scuba diving and snorkeling in the county.  
The respondent was also asked how many people spent or benefited from those expenditures. 
The respondent was asked only to provide the amount of money spent in the county of interview.  
From this information, a picture of the average itemized expenditures per person per fishing or 
diving day and by boating mode was estimated. 

The average itemized per person expenditures by those who participated in each activity and boat 
mode in Miami-Dade County are provided in Table 5.2.2-1.  Miami-Dade County reef-using 
visitors who went saltwater fishing on their own boat, a friend’s boat or a rental boat spent, on 
average, $114 per person per day on the day that they went fishing.  This amount is comprised of 
$38 for boat fuel, $21 for food and beverages at stores and $15 for food and beverages at 
restaurants and bars and $8 for auto rental, among other items.   
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Table 5.2.1-6 (Visitors) 
Number of Person-Days Visitors Spent Participating in Saltwater Boating Activities 

and Reef Use - June 2000 to May 2001 
Miami-Dade County 

Number of Person-Days On: 

Activity Boat Mode 

Number 
of Person 

Days 
Artificial 
Reefs 

Natural 
Reefs 

No 
Reefs 

Charter/Party 144,205 51,231 79,692 13,282 
Rental 0 0 0 0 Snorkeling 
Private 751,307 230,116 519,667 1,524 
Charter/Party 142,763 25,318 102,677 14,769 
Rental 0 0 0 0 Scuba Diving 
Private 311,483 143,347 168,136 0 
Charter 288,410 93,657 114,974 79,778 
Party 501,833 162,964 200,056 138,814 
Rental 347,534 139,013 208,520 0 

Fishing – Offshore / 
Trolling 

Private 1,455,027 318,640 817,748 318,640 
Charter/Party 1,442 0 0 1,442 
Rental 0 0 0 0 

Fishing – Flats or Back 
Country 

Private 637,386 59,393 538,880 39,112 
Charter 18,747 6,088 7,473 5,186 
Party 233,612 75,862 93,129 64,620 
Rental 0 0 0 0 

Fishing Bottom 

Private 501,833 103,684 382,941 15,207 
Glass Bottom Boat 18,747 3,124 14,060 1,562 
Back Country Excursion  0 0 0 0 
Rental 2,884 0 0 2,884 

Viewing Nature and 
Wildlife 

Private 341,766 0 0 341,766 
Rental 30,283 0 0 30,283 Personal Watercraft (jet 

skis, wave runners, etc.) Private 73,544 0 0 73,544 
Charter/Party 23,073 0 0 23,073 
Rental 7,210 0 0 7,210 Sailing 
Private 235,054 0 0 235,054 
Charter/Party 46,146 0 0 46,146 
Rental 2,884 0 0 2,884 Other Boating Activities 
Private 194,677 0 0 194,677 

Total Person-Days  6,311,847 1,412,438 3,247,954 1,651,455 
 
 

716



5.0 Socioeconomic Value of Reefs in Miami-Dade County 

 
 

 
Hwd:40289R034.doc 5-27 Socioeconomic Study of Reefs in Southeast Florida 
  Final Report 

Table 5.2.2-1 (Visitors) 
Amount of Money Spent in County Per Person During Most Recent Day 

Participating in Each Reef-Related Activity and Boating Mode 
Miami-Dade County 

From Visitor Boater Survey Responses – 2000 Dollars 
Amount Spent Per Person-Daya 

Fishing On: Scuba Diving or Snorkeling On: 

Item 

Own, 
Friend's or 

Rental Boatb 
Charter 

Boat 
Party 
Boat 

Own, Friend's 
or Rental Boat 

Charter or 
Party Boat 

Charter / Party Boat Fee  $75.26 $30.47  $30.50 
Boat Rental    $6.80  
Boat Fuel $38.28   $17.12  
Air Refills    $6.38 $2.04 
Tackle  $4.72     
Bait $2.53     
Ice $2.02   $2.06 $0.15 
Ramp Fees $1.93   $1.57 $0.00 
Marina Fees $1.25   $6.71 $2.84 
Lodging $0.00 $46.36 $40.15 $3.59 $20.15 
Camping Fees $0.52 $0.11 $0.11 $0.75 $0.19 
Food and Beverages - Stores $21.22 $16.41 $13.98 $16.83 $6.87 

Food and Beverages - 
Restaurants/Bars $14.54 $33.96 $40.34 $10.79 $22.23 

Auto Gas $6.17 $6.98 $8.01 $7.45 $4.54 
Auto Rental $8.25 $15.72 $22.16 $1.47 $14.79 
Equipment Rental $1.13 $0.00 $2.18 $1.65 $1.56 
Shopping $11.61 $30.10 $36.86 $4.26 $19.45 
Total $114.17 $224.90 $194.24 $87.42 $125.30 
Number of Respondents 89 71 69 47 76 
Number of Respondents and 
Party Membersc 289 228 186 147 291 
a  Expenditures per person per day were estimated from the responses to the Visitor Boater Survey.  For each Activity_Mode, the 

expenditures for each item were summed over all the respondents who participated in the Activity_Mode.  This sum was 
divided by the total number of respondents and party members who spent or benefited from the expenditures.  

b Boat rental is included under Equipment Rental. 
c  The number of persons used to calculate the average expenditure per person for a specific item will be up to two percent lower 

than the number of respondents and party members due to the incidents of "don't knows" for a specific item.  "Don't know" 
answers and the associated number of persons in the party  were excluded from the calculation of expenditures per person for 
a specific expenditure item. 

 

 

717



5.0 Socioeconomic Value of Reefs in Miami-Dade County 

 
 

 
Hwd:40289R034.doc 5-28 Socioeconomic Study of Reefs in Southeast Florida 
  Final Report 

The average expenditure of persons who fished on charter boats was $225 per person per day.   
About $75 was the cost of the charter boat while $46 was spent on lodging, $16 was spent on 
food and beverages at stores, $34 was spent on food and beverages at restaurants and bars, $16 
was spent on auto rental, and $30 was spent on shopping.   

Persons who fished on party boats spent, on average, $194 per person on the day they went 
fishing which included $30 for the party boat fee, $40 for lodging, $14 for food and beverages at 
stores, $40 for food and beverages at restaurants and bars, $22 for auto rental and $37 for 
shopping. 

Miami-Dade County reef-using visitors who went scuba diving or snorkeling on their own boat, 
a friend’s boat or a rental boat spent, on average, $87 per person per day on the day they went 
diving.  This amount is comprised of $17 for boat fuel, $4 for lodging, $17 for food and 
beverages at stores and $11 for food and beverages at restaurants and bars.   

Visitors who went diving on charter or party boats spent, on average, $125 per person per day.  
This expenditure was comprised of $31 per day for the dive charter or party boat, $20 per day for 
lodging and $7 per day for food and beverages at stores, $22 per day for food and beverages in 
restaurants and bars; $15 for auto rental; and $19 for shopping, among other items.  

The lodging expenditure item includes lodging costs for hotels, motels and campgrounds or if the 
respondent paid by the day or by the week for the other accommodations.  The $20 per person 
per day for lodging may seem lower than the actual per person rate of a hotel or motel.  Bear in 
mind that only a portion of visitors stay at a hotel or motel.  Visitor accommodations also include 
campgrounds, family or friends, second homes and time shares. Also, as discussed previously, 
many visitors spend only one day in the county and therefore do not incur the cost of a room.  
The cost of the second home or time share is not included in the lodging cost because this is a 
monthly or up front cost that can, at best, only be partially due to the existence of the reefs. 

The expenditures per person per day were multiplied by the number of person-days by boating 
mode and reef type to obtain an estimate of the total expenditures associated with reef related 
activities.  The itemized total expenditures associated with reef use in Miami-Dade County in 
2000-2001 are provided in Table 5.2.2-2.  The expenditures associated with glass bottom boating 
days only included the fee per person per ride ($20).  The other expenditures associated with the 
entire day spent in the county were not included for glass bottom boat riders because these 
visitors are likely in the county for other reasons either not reef-related or included in the other 
reef-related recreational activities.  

Visitors who used the reefs in Miami-Dade County spent $572 million on reef-related 
expenditures.  Of this amount $182 million was associated with artificial reef-related 
expenditures and $390 million was associated with natural reef-related expenditures. 
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Table 5.2.2-2 (Visitors) 
Total Visitor Expenditures In Miami-Dade County Associated with Reef Use 

All Reef-Related Activities and Boating Modes 
June 2000 to May 2001 – In 2000 dollars 

Item Artificial Reef Natural Reef Total 
Total Number of Person Days 1,412,438 3,247,954 4,660,392 
Charter / Party Boat Fee $17,118,148 $23,710,254 $40,828,402 
Boat Rental 2,540,565 4,678,931 7,219,496 
Boat Fuel 30,156,338 86,350,800 116,507,138 
Air Refills 2,538,890 4,760,334 7,299,223 
Tackle 2,932,339 9,202,805 12,135,144 
Bait 1,570,737 4,929,575 6,500,312 
Ice 2,035,146 5,381,221 7,416,367 
Ramp Fees 1,782,445 4,834,576 6,617,021 
Marina Fees 3,496,104 7,559,320 11,055,423 
Lodging 17,096,751 23,592,903 40,689,654 
Camping Fees 651,817 1,602,569 2,254,386 
Food and Beverages - Stores 24,957,770 60,274,523 85,232,293 
Food and Beverages - Restaurants/Bars 27,777,276 55,785,655 83,562,932 
Auto Gas 9,568,144 21,174,183 30,742,328 
Auto Rental 13,659,366 28,193,581 41,852,947 
Equipment Rental 1,958,101 4,261,687 6,219,788 
Shopping 22,089,926 43,581,942 65,671,868 
Glass Bottom Boat Ride 62,489 281,199 343,688 
Total $181,992,354 $390,156,057 $572,148,411 
 

The reef-related visitor expenditures were then used to estimate the economic contribution of 
artificial and natural reefs to each of the counties.  As discussed in the Introduction of the Report, 
expenditures by visitors generate income and jobs within the industries that supply reef-related 
goods and services, such as charter / party boat operations, restaurants and hotels.  These 
industries are called direct industries.  In addition, these expenditures create multiplier effects 
wherein additional income and employment is created as the income earned by the reef-related 
industries is re-spent within the county.  These additional effects of reef-related expenditures are 
called indirect and induced.  Indirect effects are generated as the reef-related industries purchase 
goods and services from other industries in the county.  Induced effects are created when the 
employees of the direct and indirect industries spend their money in the county. 

The direct, indirect and induced increase in sales, total income, employment and indirect 
business taxes generated by the reef-related expenditures were estimated for Miami-Dade 
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County using the IMPLAN Regional Input-Output Model.  This model uses detailed data on the  
economies of this county to estimate economic multipliers and to model the impact of reef-
related expenditures on the economy. 

The economic contribution of the reefs to Miami-Dade County is provided in Table 5.2.2-3.  The 
sales contribution is defined as the value of the additional output produced in the county due to 
the reef-related expenditures.  The total income contribution is defined as the sum of employee 
compensation, proprietor’s income, interest, rents, and profits generated as a result of the reef-
related expenditures.  Income is the money that stays in the county’s economy.  The employment 
contribution is the number of full- time and part-time jobs created due to the reef-related 
expenditures.  The indirect business tax contribution is the sum of the additional excise taxes, 
property taxes, fees, licenses, and sales taxes collected due to the reef-related expenditures. 

Table 5.2.2-3 (Visitors) 
Economic Contribution of Reef-Related Expenditures by Visitors to Miami-Dade County 

Economic Area is Miami-Dade County 
June 2000 to May 2001 – In 2000 dollars 

Reef Type/Economic Contribution Direct Indirect Induced Total 
Artificial Reefs      
Sales $181,992,354 $50,373,237 $91,522,054 $323,887,645 
Total Income $98,068,036 $26,955,522 $56,811,301 $181,834,859 
Employment 3,532 520 1,214 5,266 
Indirect Business Taxes  $18,462,677 $2,954,424 $5,467,652 $26,884,753 

Natural Reefs      
Sales $390,156,057 $106,631,671 $200,284,701 $697,072,429 
Total Income $211,942,283 $56,642,529 $124,502,414 $393,087,226 
Employment 7,462 1,087 2,662 11,211 
Indirect Business Taxes  $41,647,111 $6,178,534 $11,923,603 $59,749,248 

Natural and Artificial Reefs      
Sales $572,148,411 $157,004,908 $291,806,755 $1,020,960,074 
Total Income $310,010,319 $83,598,051 $181,313,715 $574,922,085 
Employment 10,994 1,607 3,876 16,477 
Indirect Business Taxes  $60,109,788 $9,132,958 $17,391,255 $86,634,001 

 

Reef-related expenditures by visitors to Miami-Dade County during the period June 2000 to May 
2001 resulted in $1.0 billion in sales to county businesses.  These sales generated $575 million in 
income and 17,000 jobs.  About $87 million in indirect business taxes were collected as a result.  
About 32 percent of these values were the result of artificial reef-related expenditures and 68 
percent of these values were the result of natural reef-related expenditures. 

5.2.3 Use Value 
Use value is the maximum amount of money that reef users are willing to pay to maintain the 
reefs in their existing condition and to add more artificial reefs to the system.  In this study, four 
types of use values were estimated:  (1) the value to natural reef users of maintaining the natural 
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reefs in their existing condition; (2) the value to artificial reef users of maintaining the artificial 
reefs in their existing condition; (3) the value to all reef users of maintaining both the artificial 
and natural reefs in their existing condition; and (4) the value of adding and maintaining 
additional artificial reefs.  Use value is presented in terms of per person per day of reef use and in 
aggregate for all users of the reef system.  

The visitor reef-user values associated with maintaining the reefs in their existing conditions for 
each county is provided in Table 5.2.3-1.  Use value per person day means the value per person 
day of artificial, natural or all reef use, as specified in the table.  The respondent was asked to 
state yes, no or don’t know to a specified payment to maintain the artificial reefs, the natural 
reefs and a combined program that would protect both types of reefs.  The scenario provided to 
the respondent was as follows. 

“Local and state government agencies are considering different approaches to maintaining the 
health and condition of the natural and artificial reefs in southeast Florida.  One plan focuses on 
providing greater protection for natural reefs by maintaining water quality, limiting damage to 
natural reefs from anchoring, and preventing overuse of the natural reefs.  A second plan focuses 
on protecting the artificial reefs by maintaining water quality, limiting damage to artificial reefs 
from anchoring and preventing overuse of the artificial reefs. 

Both of these plans will involve increased costs to local businesses that will 
ultimately be passed on to both residents and visitors in southeast Florida.  We are 
doing this survey because local government agencies want to know whether you 
support one, both or none of these plans and if you would be willing to incur 
higher costs to pay for these plans.  Please keep in mind that whether you support 
these plans or not would not have any effect on you ability to participate in any 
boating activity or other recreation in southeast Florida.” 

Then the respondent was asked a yes or no question regarding the natural reef 
plan, the artificial reef plan and both plans.  For example, the question regarding 
both plans read:  “Suppose that both of the above plans to maintain the natural 
and artificial reefs in southeast Florida were put together in a combined program.  
Consider once again your total trip cost fo r your last trip to use the reefs in 
southeast Florida including travel expenses, lodging, and all boating expenses.  If 
your total costs for this trip would have been $_____ higher, would you be willing 
to pay this amount to maintain the artificial and na tural reefs?” 

The amounts (bid values) of $20, $100, $200, $1,000, and $2,000 were rotated from respondent 
to respondent.  For the individual programs (just natural or artificial reef protection), the amounts 
were one-half of the above amounts:  $10, $50, $100, $500 and $1,000.  
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Values for all reefs were taken from statistical analysis of responses to Question 38 of Visitor 
Boater Survey4:  “Suppose that both of the above plans to maintain the natural and artificial reefs 
in southeast Florida were put together into a combined program...If your total costs for this trip 
would have been $___ higher, would you have been willing to pay this amount to maintain the 
artificial and natural reefs.”  Values for artificial reefs were taken from statistical analysis of 
responses to Question 36 pertaining only to a program to maintain the existing artificial reefs in 
their current condition.  Values for natural reefs were taken from statistical analysis of responses 
to Question 34 pertaining only to a program to maintain the natural reefs in their current 
condition.   

Chapter 2.2.2 provides a general description of the procedures used to analyze the data and the 
procedures used to estimate the user values presented here.  For a more technical discussion, 
please see the Technical Appendix to this document which is a separate report.  The Technical 
Appendix describes the methods used to derive the values presented here and provides 
alternative estimates using different methods.  Here we present only the estimates of total annual 
use value, use value per person-day, and the asset value of the reefs derived using the logit 
model. 

The results are consistent with the idea that natural reefs are preferred to artificial reefs.  For 
Miami-Dade County visitors, the average per person-day value of the natural reefs was $7.09 
versus $4.31 for artificial reefs.  Total use is also higher for natural versus artificial reefs.  
Miami-Dade County visitors’ natural reef use was over 3.2 million person-days versus 1.4 
million person-days for artificial reefs.  This translated into an estimate of total annual use value 
of over $23 million for natural reefs and $6 million for artificial reefs.  Capitalizing the annual 
use values, using a three percent discount rate, yields asset values of  $767 million for the natural 
reefs and $203 million for the artificial reefs. 

Annual use value represents the annual flow of total use value (i.e., the recreational benefits) to 
the reef-using public.  From a public policy point of view, government spends money on the 
protection and management of the valuable resources of the natural and artificial reefs including 
investments to deploy new artificial reefs and enhance natural reefs.  In addition, government 
entities incur variable costs each year to support marine patrol, biologists, planners and even 
contracts with economists to help carry out the mission of protecting the existing reef system.  
These costs can be compared with the annual flow of total use value of the reef to determine if 
this is indeed a wise investment. 

The question combining the natural and artificial reef programs yielded estimates of value 
slightly higher than that derived by adding-up the values of the natural and artificial reef 
programs separately.  This result is quite different that what was obtained for other counties, 
where the result of the combined programs yielded estimates lower than that derived by adding-
up the separate programs. 
                                                 
4  For a complete description of the contingent valuation questions, please refer to the Visitor Boater Survey 

and the Blue Card (which is white in this report but labeled “Blue Card” in Appendix B. 
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The capitalized value of the reef user values is the present value of the annual values calculated 
at three percent discount rate.  It represents the “stock” value analogous to land market values.  
The capitalized visitor reef user value for associated with Miami-Dade County reefs, both 
artificial and natural, is $1.1 billion.  Bear in mind that this value only includes the value that 
visitor reef users place on the reefs and does not include the values that resident reef users and 
non-reef-users place on the reefs or the economic contribution of the reefs.  The estimation of the 
value of the reefs to non-reef users was not part of this study. 

Table 5.2.3-1 (Visitors) 
Annual Value of Reefs To Reef Users and Capitalized Value 

Data Represents June 2000 to May 2001 
Visitor Reef-Users in Miami-Dade County 

Item 

All Reefs – 
Artificial and 

Natural 
Artificial 
Reefs 

Natural 
Reefs 

Number of Person-Days of Reef Use 4,660,392 1,412,438 3,247,954 
Use Value Per Person-Day ($2000) $7.01 $4.31 $7.09 
Annual Use Value - ($2000) $32,651,524 $6,083,896 $23,014,615 
Capitalized Value @ 3 percent Discount Rate ($2000) $1,088,384,133 $202,796,533 $767,153,833 
 

Reef users’ willingness to pay to invest in and maintain “new” artificial reefs is provided in 
Table 5.2.3-2.  The use value per person-day is the value per day or a portion of a day of 
artificial reef use.   In Miami-Dade County, reef users are willing to pay $3.6 million annually 
for this program.  Recreational fishers have the highest value associated with the new artificial 
reef program. 

Table 5.2.3-2 (Visitors) 
Estimated Use Value of Investing in and Maintaining 

"New" Artificial Reefs in the County 
Visitor Reef-Users in Miami-Dade County 

Item Value 
Number of Person-Days of Artificial Reef Use 1,412,438 
Use Value Per Person-Day for "New" Artificial Reefs ($2000) $2.57 
Annual Use Values for "New" Artificial Reefs $3,626,829 
Capitalized Value @ 3 percent Discount Rate ($2000) $120,894,300 
Note:  Use value per person-day is a day or portion of a day of artificial reef use. 
 

The values of reefs by reef type and activity type for Miami-Dade County are provided in Table 
5.2.3-3. 
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Table 5.2.3-3 (Visitors) 
Value of Reefs to Visitors to Miami-Dade County, by Reef Type and Activity, 2000-2001 

Reef Type/Activity Person-Days 
Annual User Value 

($) 
User Value Per 
Person-Day ($) 

Natural Reefs 3,247,954 $23,014,615 $7.09 
   Snorkeling 599,359 $4,347,142 $7.25 
   Scuba Diving 270,813 $2,656,749 $9.81 
   Fishing 2,363,723 $15,912,165 $6.73 
   Glass Bottom Boat 14,060 $98,559 $7.01 
Artificial Reefs 1,412,438 $6,083,896 $4.31 
   Snorkeling 2,812,347 $1,020,984 $3.63 
   Scuba Diving 168,664 $736,686 $4.37 
   Fishing  959,302 $4,312,230 $4.50 
   Glass Bottom Boat 3,124 $13,996 $4.48 
Natural & Artificial Reefs  4,660,392 $32,651,524 $7.01 
   Snorkeling 880,706 $5,966,114 $6.77 
   Scuba Diving 439,477 $3,823,197 $8.70 
   Fishing 3,323,024 $22,741,322 $6.84 
   Glass Bottom Boat 17,184 $120,891 $7.03 
New Artificial Reefs 1,412,438 $3,626,829  $2.57 
   Snorkeling 281,347 $608,645  $2.16 
   Scuba Diving 168,664 $439,165  $2.60 
   Fishing 959,302 $2,570,675 $2.68 
   Glass Bottom Boat 3,124 $8,343  $2.67 
 

5.2.4 Demographic Information 
The Visitor Boater Survey asked the respondent questions regarding his/her socioeconomic 
characteristics so that a picture of the typical reef user could be developed.  The results for 
Miami-Dade County are summarized in Table 5.2.4-1. 
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Table 5.2.4-1 
Demographic Characteristics of Visitor Reef-Users in Miami-Dade County, 2000 

Characteristic Value 
Median Age of Respondent – Years 41 
Sex of Respondent  

Male 75% 
Female 25% 

Race of Respondent  
White 83% 
Black 7% 
Other 10% 

Percent Hispanic / Latino 29% 
Median Household Income $55,000 
Average Years Boating in Southeast Florida 6.7 
Average Length of Own Boat Used in Saltwater Boating in Feet 26 
Percent of Respondents Who Belong to Fishing and/or Diving Clubs 6% 

 

5.3 Total – Residents and Visitors 
This section summarizes the user activities, economic contribution and use values associated 
with the artificial and natural reefs for both residents and visitors of Miami-Dade County.  
Demographic information of both resident and visitor reef users is also provided. 

5.3.1 User Activity  
The numbers of person-days spent using the reefs in Miami County by reef type and population 
(residents and visitors) are summarized in Table 5.3.1-1.  Visitors and residents spent 9.2 million 
person-days using artificial and natural reefs in Miami-Dade County during the 12-month period 
from June 2000 to May 2001.   Residents spent 4.5 million person-days and visitors spent 4.7 
million person-days.  Reef users spent 2.9 million person-days using artificial reefs and 6.2 
million person-days using natural reefs.  A summary of reef use by type of activity is provided in 
Table 5.3.1-2. 

Table 5.3.1-1 
Number of Person-Days Spent on Artificial and 

Natural Reefs in Miami-Dade County 
Residents and Visitors – in millions 

Population Artificial Reefs Natural Reefs All Reefs 
Residents 1.54 2.97 4.51 
Visitors 1.41 3.25 4.66 
Total 2.95 6.22 9.17 
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Table 5.3.1-2 
Number of Person-Days Spent Using Reefs in Miami-Dade County 

By Recreational Activity 
Residents and Visitors 

Activity Residents Visitors Total 
Snorkeling 1.23 0.88 2.11 
Scuba Diving 0.70 0.44 1.14 
Fishing 2.58 3.32 5.90 
Glass Bottom Boat - 0.017 0.017 
Total 4.51 4.66 9.17 
Note:  Residents were not asked about their use of glass bottom boats. 

 

Reef fishing is a bit more popular than reef diving in Miami-Dade County.  Snorkeling was more 
popular than scuba diving.  Fishing comprised 5.9 million person-days while scuba diving and 
snorkeling comprised 1.1 million person-days and 2.1 person-days, respectively.  Visitor reef-
related recreation comprises about half of total reef-related recreation by residents and visitors in 
Miami-Dade County. Visitors spent more days fishing than did residents but residents spent 
more time diving than visitors. 

5.3.2 Economic Contribution 
The total economic contribution of the reefs to Miami-Dade County includes the contribution of 
reef expenditures to sales, income and employment.   Expenditures by visitors generate income 
and jobs within the industries that supply reef-related goods and services, such as charter / party 
boat operations, restaurants and hotels.  These industries are called direct industries.  In addition, 
these visitor expenditures create multiplier effects wherein additional income and employment is 
created as the income earned by the reef-related industries is re-spent within the county.  These 
additional effects of reef-related expenditures are called indirect and induced.  Indirect effects are 
generated as the reef-related industries purchase goods and services from other industries in the 
county.  Induced effects are created when the employees of the direct and indirect industries 
spend their money in the county. 

For visitors, the direct, indirect and induced economic contribution of the reefs was estimated 
using the estimated reef-related expenditures and economic input-output models. 

For residents, the expenditures were converted to sales, income and employment generated 
within the directly affected industries.  The multiplier effect of reef-related spending by residents 
in the county was not estimated because this spending is also the result of multiplier effects from 
other economic activities within the county.  The multiplier effect of resident spending on reef-
related activities is attributed both to the reef system and to these other economic activities that 
generated the resident income used to purchase the reef-related goods and services.  Thus, the 
economic importance of the reefs would be overstated if the multiplier effects were considered.  
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To provide a conservative estimate of the economic contribution of resident use of the reef 
system, the multiplier effects were not included. 

The economic contributions of the artificial, natural and all reefs to Miami-Dade County are 
provided in Tables 5.3.2-1 through 5.3.2-3.  The sales contribution is defined as the value of the 
additional output produced in the county due to the reef-related expenditures.  The total income 
contribution is defined as the sum of employee compensation, proprietor’s income, interest, 
rents, and profits generated as a result of the reef-related expenditures.  The employment 
contribution is the number of full- time and part-time jobs created due to the reef-related 
expenditures. 

Reef-related expenditures in Miami-Dade County generated $1.3 billion in sales during the 12-
month period from June 2000 to May 2001.  These sales resulted in $614 million in income to 
Miami-Dade County residents and provided 18,600 jobs in Miami-Dade County.   Artificial reef-
related expenditures accounted for 32 percent of the economic contribution of all reefs and 
natural reef-related expenditures accounted for 68 percent of the economic contribution. 

Table 5.3.2-1 
Economic Contribution of Artificial Reef-Related Expenditures 

to Miami-Dade County 
June 2000 to May 2001 – In 2000 dollars 

Contribution to: 
Round of Spending Sales Incomeb Employmentc 

Directa    
Resident $95,200,000 $13,400,000 724 
Visitor $181,992,354 $98,000,000 3,532 
Total $277,192,354 $111,400,000 4,256 

Indirect $50,373,237 $27,000,000 520 
Induced $91,522,054 $56,800,000 1,214 
Total $419,087,645 $195,200,000 5,990 
a  The direct contribution is the actual expenditures made in the county. 
b   Total income includes employee compensation, proprietor's income, interest, rents and profits 
c  Employment includes the number of full-time and part-time jobs. 
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Table 5.3.2-2 
Economic Contribution of Natural Reef-Related Expenditures 

to Miami-Dade County 
June 2000 to May 2001 – In 2000 dollars 

Contribution to: 
Round of Spending Sales Incomeb Employmentc 
Directa    

Resident $180,400,000 $25,500,000 1,385 
Visitor $390,156,057 $211,900,000 7,462 
Total $570,556,057 $237,400,000 8,847 

Indirect $106,631,671 $56,600,000 1,087 
Induced $200,284,701 $124,500,000 2,662 
Total $877,472,429 $418,500,000 12,596 
a  The direct contribution is the actual expenditures made in the county. 
b   Total income includes employee compensation, proprietor's income, interest, rents and profits 
c  Employment includes the number of full-time and part-time jobs. 

 
 

Table 5.3.2-3 
Economic Contribution of All Reef-Related Expenditures 

to Miami-Dade County 
 June 2000 to May 2001 – In 2000 dollars 

Contribution to: 
Round of Spending Sales Incomeb Employmentc 
Directa    

Resident $275,600,000 $38,900,000 2,109 
Visitor $572,148,411 $309,900,000 10,994 
Total $847,748,411 $348,800,000 13,103 

Indirect $157,004,908 $83,600,000 1,607 
Induced $291,806,755 $181,300,000 3,876 
Total $1,296,560,074 $613,700,000 18,586 
a  The direct contribution is the actual expenditures made in the county. 
b   Total income includes employee compensation, proprietor's income, interest, rents and profits 
c  Employment includes the number of full-time and part-time jobs. 

 

5.3.3 Use Value 
Use value is the maximum amount of money that reef users are willing to pay to maintain the 
reefs in their existing condition and to add more artificial reefs to the system.  In this study, four 
types of use values were estimated:  (1) the value to natural reef users of maintaining the natural 
reefs in their existing condition; (2) the value to artificial reef users of maintaining the artificial 
reefs in their existing condition; (3) the value to all reef users of maintaining both the artificial 
and natural reef system; and (4) the va lue of adding and maintaining additional artificial reefs. 

728



5.0 Socioeconomic Value of Reefs in Miami-Dade County 

 
 

 
Hwd:40289R034.doc 5-39 Socioeconomic Study of Reefs in Southeast Florida 
  Final Report 

Use value is presented in terms of per person per day of reef use and in aggregate for all users of 
the reef system. 

The annual value Miami-Dade County visitors and residents place on protecting the reefs in their 
existing condition and the associated capitalized value is presented in Table 5.3.3-1.  The annual 
value visitor and resident reef-users place on investing in and maintaining “new” artificial reefs 
is presented in Table 5.3.3-2.  These values were explained in Sections 5.1.3 and 5.2.3. 

Table 5.3.3-1 
Annual Use Value Associated with Protecting Reefs in their Existing Condition and 

Capitalized Value associated With Reef Use 
Data Represents June 2000 to May 2001 

Miami-Dade County, Florida 
Item Residents Visitors Total 

All Reefs - Artificial and Natural    
Number of Person-Days of Reef Use (millions) 4.51 4.66 9.17 
Use Value Per Person-Day  $3.17 $7.01 $5.12 
Annual Use Value - (million dollars) $14.30 $32.65 $46.95 
Capitalized Value @ 3 percent Discount Rate (billion dollars) $0.48 $1.09 $1.57 
Artificial Reefs    
Number of Person-Days of Reef Use (millions) 1.54 1.41 2.95 
Use Value Per Person-Day  $2.76 $4.31 $3.50 
Annual Use Value - (million dollars) $4.25 $6.08 $10.33 
Capitalized Value @ 3 percent Discount Rate (billion dollars) $0.14 $0.20 $0.34 
Natural Reefs    
Number of Person-Days of Reef Use (millions) 2.97 3.25 6.21 
Use Value Per Person-Day  $8.01 $7.09 $7.54 
Annual Use Value - (million dollars) $23.74 $23.01 $46.85 
Capitalized Value @ 3 percent Discount Rate (billion dollars) $0.79 $0.77 $1.56 
 

Table 5.3.3-2 
Estimated Value to Reef Users From Investing in and 

Maintaining "New" Artificial Reefs 
Miami-Dade County, Florida 

Item Residents Visitors Total 

Number of Person-Days of Artificial Reef Use (millions) 1.54 1.41 2.95 
Use Value Per Person-Day for "New" Artificial Reefs  $0.28 $2.57 $1.38 
Annual Use Values for "New" Artificial Reefs (million dollars) $0.44 $3.63 $4.07 
Capitalized Value @ 3 percent Discount Rate (million dollars) $14.5 $120.89 $135.4 
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5.3.4 Demographic Information 
This section summarizes and compares the demographic characteristics of visitor and resident 
reef users.  These characteristics were obtained from the resident boater survey and the visitor 
boater survey.  They are summarized in Tables 5.3.4-1.  A comparison of the demographics 
indicate that resident and visitors are very similar in terms of age, race, income, and membership 
in fishing and/or diving clubs. 

Table 5.3.4-1 
Demographic Characteristics of Resident and Visitor Reef-Users 

In Miami-Dade County, 2000 

 Resident Reef-Users Visitor Reef-Users 

Median Age of Respondent 46 41 
Sex Of Respondent  Percent Percent 

    Male 93% 75% 

    Female 7% 25% 
% of Resident Reef-Users % of Visitor Reef-Users 

 White Black Other White Black Other 

Race Of Respondent 88% 1% 11% 83% 7% 10% 
 % of Resident Reef-Users % of Visitor Reef-Users 

Percent Hispanic/Latino 33% 29% 
 Resident Reef-Users Visitor Reef-Users 

Median Household Income $69,722 $55,000 

 Residents Visitors 

Average Years Boating in 
South Florida 

25 6.7 

 Residents Visitors 

Average Length of Boat 
Used for Salt Water 
Activities in Feet 

23 26 

 Residents Visitors 

% of Respondents Who 
Belong to Fishing and/or 
Diving Clubs  

18% 6% 
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Chapter 6: Socioeconomic Values of 
Reefs in Monroe County 

 

This chapter describes the Socioeconomic Value of Artificial and Natural Reefs in Monroe 
County to residents and visitors.  Monroe County includes the Florida Keys.  For both groups 
this chapter discusses the following topics.   

§ Volume of user activity on both artificial and natural reefs off Monroe County;  

§ Economic Contribution of artificial and natural reefs to the county’s economy; 

§ Resident and visitor “use value” associated with recreating on artificial and 
natural reefs in Monroe County; and,  

§ Demographic and boater profile of reef users in Monroe County.  

For residents, their opinions regarding the existence of “no-take” zones as a tool to protect 
existing artificial and natural reefs are provided. 

6.1 Residents 
The focus of this section is on the socioeconomic values of the reefs off the Coast of Monroe 
County (The Florida Keys) to resident boaters.  Resident boaters are those individuals who live 
within Monroe County and use a boat that is owned by a resident of the county to visit the reef 
system.  Resident boats used to visit the reef system are defined as those greater than 16 feet in 
length and are registered with the Florida Department of Highway Safety and Motor Vehicles.   

6.1.1 User Activity  
This chapter first considers the volume of resident user activity associated with the artificial and 
natural reefs off Monroe County.  User activity is expressed in terms of the number of boating 
days or “party-days” since each boat carries one or more individuals.  User activity was analyzed 
in terms of the kinds of recreational activities (e.g., snorkeling, scuba diving, fishing) that parties 
participate in when they visit the reef system. 

To measure party-days for any recreational resource, it is important to define the universe that 
the research is intended to measure.  In this study, we wish to measure the number of party-days 
spent on artificial and natural reefs in the Atlantic Ocean or Gulf of Mexico off the coast of 
Monroe County, Florida.  For most residents, their own boats are used to facilitate this 
recreational process.  The use of party boats or charter rentals by residents was not considered 
during this study. 

In 1999-2000, there were 26,564 registered pleasure boats in Monroe County according to the 
Florida Department of Highway Safety and Motor Vehicles (2001).  These pleasure craft were 
divided into the following size classes: 
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Boat Size Category 
(Length of Boat in Feet) 

Number 
of Boats 

Percentage 
of Total 

Cumulative 
Percentage 

Less than 12 feet 3,715 14% 14% 
12 feet to 15'11'' 3,552 13% 27% 
16 feet to 25'11" 15,027 57% 84% 
26 feet to 39'11" 3,644 13% 97% 
40 feet to 64'11" 598 2% 99% 
65 feet to 109'11" 28 1% 100% 
Greater than 110 feet 0 0% 100% 
Total 26,564 100%   

 

The largest boat size category of pleasure craft in Monroe County is between 16 and nearly 26 
feet in length (57 percent). 

Three adjustments were made to reach the target population of boats registered in Monroe 
County whose owners may visit the reef system.  First, sampling was restricted to pleasure craft 
over 16 feet in length.  This was in response to expert opinion that very few pleasure craft less 
than 16 feet could reach the reef system.  Thus, the mail survey was targeted at pleasure craft 
over 16 feet long so that nonusers could be avoided and to increase the sample size on that 
segment of the boating population with the highest propensity to use the reef system. This 
reduced the target boat population in Monroe County to 19,297 pleasure craft. 

Additionally, not everyone with a relatively large boat would use an artificial and/or natural reef 
in the last twelve months.  In fact, the results of the survey indicated that only 75.4 percent of 
these larger vessels used the Monroe County reef system in the last 12 months or 13,062 pleasure 
craft.  Finally, it was determined that about one-half of one percent of the owners of registered 
boats in the target population had a residence somewhere outside Monroe County.  Thus, the 
target population was again reduced to 12,996 pleasure craft to reflect only resident boat owners. 

On average, respondents indicated that over a 12-month period (1999-2000) they used the reef 
system on 70 separate days while engaging in three main recreational activities: fishing, 
snorkeling and scuba diving.  Remember, these boaters have the highest propensity to use the 
reef system compared to smaller vessels.  Based upon this information, it was estimated that over 
this 12-month period, Monroe County residents spent 909,900 “party-days” on the reef system 
(70 party days times 12,996 pleasure craft).  

In conducting the mail survey, resident reef-users from Monroe County were asked to distribute 
their 70 party-days in two ways.  First, they were asked to distribute their reef usage among three 
recreational activities as follows: (1) Fishing, (2) Snorkeling and (3) Scuba Diving.  Second, 
respondents were asked to distribute each of these recreational activities between artificial and 
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natural reefs.  Table 6.1.1-1 presents the distribution of party-days for resident boaters in Monroe 
County. 

Monroe County residents spent an estimated 52 percent of their party-days fishing on the 
artificial and natural reefs followed by snorkeling (28 percent) and scuba diving (20 percent).  
For all the recreational activities on reefs, there was an obvious preference for natural reefs with 
66 percent of the party-days spent visiting natural reefs.  The strongest intensity of natural reef 
use was for snorkeling where 75 percent of the respondents used the natural reef for this activity. 

User activity, measured in ”person-days” is presented in the right hand side of Table 6.1.1-1.  A 
“person-day” is equivalent to an individual using the reef system for part or all of one day.  The 
number of person-days was calculated by multiplying by the average size of the party (i.e. 
number of individuals per party) by the number of party-days. However, one important 
adjustment to average party size was necessary to calculate residential person-days.  The average 
party size was reduced by subtracting the individuals who were considered as visitors (i.e., non-
residents of Monroe County).  About 32 percent of the average party was identified as 
nonresidents. 

Thus, Table 6.1.1-1 utilizes the average resident party size to calculate resident person-days.  The 
average residential party size does not vary appreciably among the various reef-related 
recreational activities and averages about 3.27 residents per party.  Because of this, the 
distribution of person-days per activity is similar to the distribution of party-days discussed 
above.  For example, saltwater fishing on reefs garnered 1.57 million person-days or 52 percent 
of all person-days during the 12-month period (December 1999 to November 2000).  The total 
number of person-days  residents used the reef system off Monroe County over a 12-month 
period was estimated at 3.03 million. 

While party-days gives a “boater dimension” to user activity in and around the reef system, 
person-days yield a “people dimension” to use of the reef system.  The former is especially 
useful in judging the adequacy of the boating infrastructure such as marinas and boat ramps 
while the latter is used in calculating recreational use value, which is discussed below. 
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Table 6.1.1-1 (Residents) 
Estimated Resident User Activity as Measured by Party-Days and Person-Days on 

Artificial and Natural Reefs off Monroe County, Florida, 2000 
Number and Distribution of Party-Days by 

Activity and Reef Type Number and Distribution of Person-Days by Activity and Reef Type 

Activity/ Type 
of Reef  

Number 
of Party-

Days 

Percentage of 
Party-Days Per 

Activity by Reef Type 

Percentage of 
Total Party-Days 

Per Activity 

Resident 
Party-Size 
by Activity 

Number of Resident 
Person-Days2 by 

Activity by Reef Type 

Percentage of 
Person-Days Per 

Activity by Reef Type 

Percentage of 
Total Person-

Days Per Activity 

Fishing     52% 4.32    52% 
Artificial 141,916 30%   469,742 30%  
Natural 331,138 70%   1,096,067 70%  
Subtotal 473,054 100%   1,565,809 100%  
Snorkeling      28% 4.28     33% 
Artificial 63,860 25%   248,415 25%  
Natural 191,041 75%   743,150 75%  
Subtotal 254,901 100%   991,565 100%  
Scuba Diving     20% 3.16     16% 
Artificial 103,708 57%   271,715 57%  
Natural 78,236 43%   204,978 43%  
Subtotal 181,944 100%   476,693 100%  
All Activities            
Artificial 309,484 34%   989,872 33%  
Natural 600,415 66%   2,044,195 67%  
Total 909,899 100%   3,034,067 100%  
1 Resident person-days were calculated by multiplying the number of party-days by the average resident party size.  
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6.1.2 Economic Contribution  
To fully understand the economic contribution of reefs to Monroe County it is first important to 
recognize what factors influence the demand for boating in this area. This will help to understand 
the nature of boating in the county and how it relates to the use of artificial and natural reefs.  In 
a study by Bell and Leeworthy (1986), the authors found that the demand for boats by 
individuals was related to boat prices, population and per capita income.  Therefore, it is 
expected that there would be a higher number of registered pleasure craft in counties that are 
large as measured by population and are relatively affluent as measured by real per capita 
income. 

The number of registered boats in any county is critical in assessing the adequacy of the boating 
infrastructure such as boat ramps and, of course, artificial and natural reefs. This topic has 
recently been addressed in the 2000 State Comprehensive Outdoor Recreational Plan (2001) 
issued by the Division of Recreation and Parks, Florida Department of Environmental Protection. 
However, this report did not include an assessment of the reef system in various regions of 
Florida.  This chapter considers the demand for boating in Monroe County, not the infrastructure 
available.  This information will provide the reader with an overview of Monroe County and 
valuable information necessary to assess the adequacy of the boating infrastructure. The 
overview includes the size and nature of the county’s population, per capita income, industrial 
structure, and the infrastructure related to saltwater boating.  This will provide a background by 
which to assess the results of this study. 

Monroe County is on the southeast coast of Florida bordering both the Atlantic Ocean and the 
Gulf of Mexico.  Key West is the principal city in this county.  In 1999, the county ranked 34th in 
the state in terms of population, with 79,941 residents1.  Over the last ten years, population in 
this county has grown by 23.5 percent making it the 45th fastest growing county in Florida (out 
of 67 counties).  Monroe County has 87 persons per square mile as compared to 284 for Florida 
as a whole, making it the 39th most densely populated county in the State.  This county’s 
population has a median age of 41 years, which is comparable to the general population of 
Florida, which has a median age of 39 years. 

The University of Florida, Bureau of Economic and Business Research projects the county’s 
population to reach 102,100 by 2015 or a 28 percent increase.  In-migration to Monroe County, 
will account for about 80 percent of this growth. Thus, this county’s population growth will 
depend heavily on individuals moving into the county, and more specifically into the Florida 
Keys.  

In 1998, Monroe County had a per capita income of $32,501 placing it seventh among the 67 
counties in the State of Florida.  This per capita income was 21 percent above the state average 
of $26,845.  Monroe County residents received nearly $13,000 per capita in dividends, interest 
and rents.  Thus, the holding of capital assets such as stocks, bonds and property largely accounts 
for the relative affluence of the residents.  However, average earnings of those employed in 
                                                 
1  U.S. Department of Commerce, Bureau of the Census, July 1, 1999. 
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Monroe County fall short of the average wage for the State by almost 16 percent.  Monroe 
County appears to have a bimodal population where wealthy individuals live off accumulated 
capital assets while the other segments of the population are employed in industries paying 
wages below the state average.  The net effect of these factors is a high per capita income above 
the state average.  This could generate a large demand for reef-related recreational boating.  

In 1998, there were 41,190 persons employed in Monroe County generating $1.029 billion in 
wage and salaries.  Over the last ten years, employment grew by 12.2 percent, which corresponds 
to the growth rate of the population as discussed above.  Measured by employee earnings, the 
largest industries in 1998 were services (34 percent), retail trade (17.8 percent). and state and 
local government (13.9 percent).  Of particular note, this county provides a significant amount of 
tourist-related services such as lodging, amusement and recreation.  About 6,800 workers were 
involved in these industries in Monroe County in 1998.  Tourism provides part of the economic 
base for this county. 

In 2000, there were 26,638 recreational boats (FDHSMV, 2001) registered in Monroe County or 
1 boat for every 4 people.  For the State of Florida, there is 1 registered pleasure boat for every 
14 residents.  The infrastructure supporting various coastal or saltwater forms of boating 
recreation in Monroe County include the following (FDEP, 2000)(Pybas, 1997): 

1. Boat Ramps: 143 with a total of 181 boating lanes;   

2. Marinas: 144 with 4,873 wet slips and moorings; 

3. Other Facilities: 4,452 boat dry storage; 

4. Artificial Reefs: 48 artificial reefs ranging from 2.3 to 19.5 nautical miles from shore. 

The relatively high per capita income in Monroe County coupled with the vast water resources 
makes the demand for recreational boating the highest in the State of Florida as measured by the 
ratio of registered boats to people.  However, the high population density, probably as in many of 
the southeastern Florida counties, may contribute to crowding and congestion, which impinges 
on the carrying capacity of both man-made facilities (e.g., artificial reefs; boat ramps) and 
natural resources.   This increases the cost of recreational boating and reduces the demand for 
pleasure boats.  This “working hypothesis” of a supply side problem could be one of several 
factors that may affect the demand for registered boats in Monroe County. 

Using a mail survey, 3,500 registered boaters in Monroe County were contacted at random using 
the survey instrument provided in Appendix A.  Boat owner addresses were obtained from a 
registered boater database compiled by the Florida Department of Highway Safety and Motor 
Vehicles.  A total of 790 registered boaters responded to the mail survey and 75.4 percent (596) 
indicated that they used their pleasure crafts to visit the reefs offshore of Monroe County during 
a 12-month period (1999-2000). 
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To estimate the economic contribution to Monroe County of resident spending associated with 
reef use, the respondents were asked to estimate party spending during their last boating activity. 
It was assumed that each boating trip would involve one day since the residents are in their 
county of residence. Residential expenditures per party were distributed according to the 
categories of recreational activity as follows. 

Average Resident Spending Per Party for Monroe County Reef-Users 

Activity 

Estimated 
Spending Per 
Party Per Day 

Percentage of 
Residents Per 

Party 

Estimated Spending 
per Resident Party 

Per Day 
(1) (2) (3) (4) = (2) * (3) 

Fishing $249.74 68% $169.82 
Snorkeling $181.86 64% $116.39 
Scuba Diving $171.23 72% $123.29 

 

Recreational fishing on reefs was most expensive ($250 per party per day) and scuba diving was 
the least expensive ($171 per party per day).  Expenditures for marina fees, equipment rentals 
and restaurants made the former activity a more expensive recreational activity than the latter.  
Detailed expenditures on particular items are discussed below. 

Note that an adjustment was made to the size of the boating party in order to calculate estimated 
expenditures by residents as summarized above.  About 28 to 36 percent of the typical party 
included individuals who were apparently guests of the Monroe County residents.  A simplifying 
assumption was made that these visitors would pay their fair share of the trip cost.  For example, 
visitors would pay a proportion of the trip costs such as the costs of boat fuel, restaurants and 
bait.  In reality, residents might pay less than their proportionate share.  However, it shall be 
assumed that an equal sharing of cost between residents and their visitors existed to obtain a 
conservative estimate of resident spending.  

To derive the economic impact of a particular reef-related recreational activity, one must briefly 
return to Table 6.1.1-1.  This table shows the number of residential party-days and person-days 
associated with reef use over a 12-month period off the Coast of Monroe County.  For example, 
recreational fishing generated 473,054 resident party-days to all reefs off Monroe County.  
According to resident spending per party discussed above, fishers spent $169.82 per trip.  Thus, 
annual expenditures for reef-related fishing was estimated to be $80.3 million dollars ($169.82 
times 473,054). 

Based upon the distribution of party-days per reef type, about $24.1 million was spent while 
using artificial reefs while the balance or $56.2 million was spent in conjunction with use of 
natural reefs by recreational fishers.  There did not appear to be much difference between per 
party spending by fishers who used either type of reef.  This held for the other two recreational 
activities as well. 
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Table 6.1.2-1 presents the economic contribution of all reef-related recreation off the Monroe 
County coast.  Residents spent an estimated $132.3 million during a 12-month period (December 
1999 through November 2000).  About two-thirds of this was spent while using natural reefs 
($88 million) while the balance ($44.3 million) was spent in conjunction with use of the artificial 
reef system.  About 61 percent of total spending or $80.3 million was due to reef-related 
recreational fishing while $29.6 million (22 percent) was due to reef-related snorkeling and 
$22.4 million (17 percent) was due to reef-related scuba diving. 

It is important to clarify the economic contribution of resident boaters in Monroe County.  The 
engine of economic growth for any region is found in its export industries such as tourism in 
Monroe County.  As export income flows through the region, it creates local income (e.g., 
money paid for haircuts by residents) and  a demand for imports (e.g., TV sets since Monroe 
County does not have such a manufacturer).  The local income is spent on everything from 
marina services to dining out at a local restaurant to groceries to mortgages or rents.  Thus, the 
spending by residents in conjunction with reef use represents the choice of recreating locally as 
opposed to leaving the area to recreate elsewhere. 

Table 6.1.2-1 (Residents) 
Reef-Related Expenditures, Wages and Employment Generated by 

Resident Boating Activities in Monroe County, Florida, 2000 

Type of Activity/ Type of Reef 
Expenditures 

(Million $) 
Wages 

(Million $) 

Employment 
(Number of Full and 

Part-Time Jobs) 
Artificial Reef 
Fishing $24.10 $3.10 208 
Snorkeling $7.40 $1.00 71 
Scuba Diving $12.80 $1.70 125 
Subtotal $44.30 $5.80 404 
Percentage Attributed to Artificial Reefs 33% 34% 34% 
Natural Reef 
Fishing $56.20 $7.10 485 
Snorkeling $22.20 $3.00 213 
Scuba Diving $9.60 $1.30 94 
Subtotal $88.00 $11.40 792 
Percentage Attributable to Natural Reefs 67% 66% 66% 
Total All Reefs  
Fishing $80.30 $10.20 693 
Snorkeling $29.60 $4.00 284 
Scuba Diving $22.40 $3.00 219 
Total All Reefs/All Activities $132.30 $17.20 1,196 
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The reef system keeps the “locals” in the county and enlarges the economy by $132.3 million in 
local spending.  In contrast to visitors entering the county, there is no multiplier effect. 
Generally, the more money kept in the local economy the larger will be the regional multiplier 
because there would be less “leakage” through the purchase of imports or residents leaving the 
area for recreational pursuits in places such as Fort Lauderdale or Orlando. Just how much the 
regional multiplier is enlarged from resident use of the reef system is beyond the scope of this 
study.  However, it is safe to say that protection and maintenance of reef system has the potential 
to keep more business in Monroe County.  For ardent reef-users, the absence of reefs off the 
Monroe County coast would certainly divert these residents elsewhere for recreation to the 
economic detriment of Monroe County. 

Reef-related local spending, discussed above, is in itself, only a vehicle to create jobs and wages 
in the local community.  To evaluate which industries benefit from resident reef use, reef-users 
were asked to break their expenditures into 12 categories such as boat fuel, ice, tackle, and 
marina fees.  For each of the twelve categories, resident expenditures were matched to total sales 
as published in the 1997 U.S. Census of Business (1997).  For example, spending on boat fuel 
was matched up with sales at gasoline stations in Monroe County. It was found that each 
gasoline station employee “sells” $227,300 per year out of which they are paid about $15,939 or 
about 7 percent.  The annual salary may seem low, but this figure is fo r full and part time 
employees with a relatively low skill level.  Thus, every $227,300 in gasoline purchased for reef-
related recreation by local users, generates one job paying about $15,939 per year. 

This rather simple procedure was followed for each of the 12 expenditure categories, which vary 
greatly in labor intensity.  The higher the sales-to-employment ratio, the less labor intensive the 
activity.  For example, restaurants are relatively labor intensive (i.e., need cooks and servers) 
while gasoline stations are highly automated and need fewer employees per $100,000 in sales. 

Table 6.1.2-1 shows the estimated wages and employment generated by resident spending on 
reef-related recreational activities in Monroe County.  The $132.3 million in annual spending 
generated about $17.2 million dollars in annual wages supporting 1,195 employees or $14,393 
per employee.  As discussed above, this annual wage reflects part and full-time employees in low 
wage service and retail industries where boaters using the reef system would concentrate their 
spending.  The reef-related spending by residents is 2.9 percent of total county employment of 
41,190.  

It is also important to identify the industries that benefit from reef-related resident spending.   
Table 6.1.2-2 shows the 12 spending categories of resident boaters.  One would expect that 
expenditures would be concentrated on running and storing a boat and the results support this 
expectation.  Expenditures for boat oil and gas constituted 27 percent of all spending followed by  
food and beverages from restaurants (13 percent) and stores (12 percent) and spending on marina 
slip rentals and dockage fees (8 percent).  In terms of dollar figures, resident reef-users spent 
about $11 million annually on goods and services provided by the marina industry. According to 
the U.S. Census of Business (1997), the marina industry in Monroe County grossed about $35 
million in sales. Thus, resident reef-users may account for as much as 50 percent of these sales.   
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Table 6.1.2-2 (Residents) 
Detailed Expenditure Pattern Supporting Employment and Wages by 

All Resident Reef-Users in Monroe County, Florida, 2000 

Expenditure Item 
Expenditures 

(Million $) 

Percentage 
of Total 

Expenditures 

Employment 
(Number of Full and 

Part-Time Jobs) 

Percentage 
of Total 

Employment 
Wages 

(Million $) 

Percentage 
of Total 
Wages  

1. Boat gas and oil  $36.29 27% 160 13% $2.55 15% 
2. Marina slip rentals and dockage fees  $10.72 8% 88 7% $1.82 11% 
3. Food and beverages from 

restaurants/bars $17.24 13% 410 34% $4.65 27% 
4. Food and beverages from stores  $15.25 12% 97 8% $1.43 8% 
5. Tackle  $10.63 8% 88 7% $1.61 9% 
6. Bait $7.97 6% 67 6% $1.22 7% 
7. Gas for auto  $4.83 4% 21 2% $0.34 2% 
8. ICE $5.48 4% 24 2% $0.38 2% 
9. Equipment rentals  $4.39 3% 81 7% $1.02 6% 
10. Boat ramp and parking fees  $2.04 1% 17 2% $0.35 2% 
11. Sundries (e.g. Sun screen, sea 

sickness pills, etc.) $4.36 4% 35 3% $0.45 3% 
12. All other  $13.10 10% 107 9% $1.36 8% 
Total  $132.30 100% 1,195 100% $17.18 100% 
Source:  Florida State University 
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Resident non-reef users and visitors who keep their boats in local marinas would also generate 
sales to the marina industry.  The role of visitors is discussed in the next section. 

In terms of employment, reef-related resident spending created proportionately more 
employment in marinas and restaurants since, as discussed above, these industries are relatively 
labor intensive.  Although ranked number one as a component of spending, gasoline stations are 
a capital- intensive industry.  That is, spending on boat oil and gas accounted for one-fourth of all 
spending, but only one in eight jobs.  As might be expected, wages follow employment.  That is, 
the higher the percentage of spending on labor intensive industries, the higher the total wages 
generated.  However, some industries employ highly skilled persons such as marinas where the 
wages paid are proportionately higher than employment as indicated in Table 6.1.2-2.   

6.1.3 Use Value 
Natural and artificial reefs contribute to the recreational experience of residents (i.e. fishing, 
snorkeling and scuba diving).  Traveling to and enjoying a reef system involves economic costs 
including the cost of boat fuel, bait and tackle.  This was discussed above.  However, the market 
does not measure the total economic value of reef systems.  There is no organized market in 
which to buy and sell the use of reefs because these resources are not owned by one individual 
but by society as a whole.  Thus, the absence of private property rights creates a challenge in 
valuing natural and artificial reefs. 

Yet, the general public does pay for the deployment of artificial reefs and the protection of 
natural reefs.  So, there must be some unmeasured value of providing the reef system to the 
general public.  Because reef-users are attracted to the reefs for recreation, we call this 
unmeasured value “use value”.  For example, one could engage in scuba diving without the 
benefit of a natural or artificial reef.  The addition of a reef presumably adds some “value” to the 
scuba diver’s recreational experience.  This section examines the incremental use value of having 
a reef system off the coast of Monroe County. 

The contingent valuation (CV) method asks users about their willingness-to-pay for a reef 
system contingent on specified conditions (e.g., use of funds for various reef related 
improvements). The CV method has been employed in numerous studies of use value from deep-
sea fishing to deer hunting. 2  The reef-using respondents were asked a series of CV questions 
dealing with their willingness to pay for a specific type of reef program.  The respondents were 
asked to consider the total cost for their last boating trip to the reefs including travel expenses, 
lodging, and all boating expenses.  Then, the respondents were asked:  

“If your total cost per trip would have been $______ higher, would you have been 
willing to pay this amount to maintain the (kind of reef – artificial, natural or both 
artificial and natural) in their existing condition.”  

                                                 
2  See Clawson and Knetch (1966). 
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Payment amounts or cost increases ($10, $50, $100, $200 and $500) were inserted in the blank 
space and the amounts were rotated from respondent to respondent. Thus, some respondents 
received questions asking about a $10 increase while others were asked about a $50, $100 or 
even $500 increase in trip cost.  The purpose of these questions was to establish the user value 
per day for artificial and natural reefs.  

The above willingness to pay question was asked in three forms to each respondent: (l) natural 
reefs separately; (2) artificial reefs separately and (3) a combination of natural and artificial 
reefs.  For the combined program, the rotated cost increase was doubled.  Because the primary 
spending unit is the “party”, the willingness to pay response was interpreted as an increase in trip 
cost to the entire party.  

To estimate use values per party per trip (a day and a trip are equal for residents), the data for all 
counties were pooled.  A logit model was used to estimate use values per party per trip.  The 
logit model tested for differences in willingness-to-pay by county, activity, household income, 
age of respondent, years of boating experience in South Florida, race/ethnicity, sex, length of 
boat owned, and whether a member of a fishing or diving club. 

Separate models were estimated for each of the four reef programs (e.g., natural reefs, existing 
artificial reefs, natural & artificial reefs combined, and new artificial reefs).  For the natural reef, 
existing artificial reefs and the combined programs, the only significant differences in 
willingness-to-pay found were for reef users with income greater than $100,000.  This group had 
a higher willingness-to-pay than other reef users.  There were no other differences found.  The 
logit model did not produce different use values per party per trip among counties.  Because 
party sizes were not significantly different among the counties, the estimated use values per 
person-trip were also the same across counties for each of the reef valuation programs.  The 
estimated use values per party per trip (day) were $32.55 for the natural reefs, $11.31 for the 
artificial reefs and $12.94 for the combined program. 

To estimate total annual use values for each county, the number of party-days was multiplied by 
the estimated values per party per day.  The use value per person-day was then estimated by 
dividing the total annual use value by the total number of person-days.  This normalized value 
per person-day can be compared with results from other studies. 

The results are consistent with the idea that natural reefs are preferred to artificial reefs.  For 
Monroe County residents, the average use value per person-day of the natural reef use was $9.56 
versus $3.54 for artificial reefs.  Total use is also higher for natural versus artificial reefs.  
Monroe County residents’ natural reef use was over 2.0 million person-days versus about 0.99 
million person-days for artificial reefs.  This translated into an estimate of total annual use value 
of about $23.74 million for natural reefs and $3.5 million for artificial reefs.  Capitalizing the 
annual use values, using a three percent discount rate, yields asset values of about $651 million 
for the natural reefs and about $117 million for the artificial reefs.  These results are summarized 
in Table 6.1.3-1. 

742



6.0 Socioeconomic Value of Reefs in Monroe County 

 
 

   
Hwd:40289R035.doc 6-13 Socioeconomic Study of Reefs in Southeast Florida 
  Final Report 

Table 6.1.3-1 (Residents) 
Estimated Use Value of Artificial and Natural Reefs off the Coast of 

Monroe County, Florida, 2000 

Reef Type/Activity 
Person-days 

(millions) 

Annual User 
Value 

(Millions $) 

User Value Per 
Person-day 

($) 

Asset Value 
at 3% 

(Millions $) 
Natural Reefs 2.044 $23.74 $9.56 $651.5 
   Snorkeling 0.743 $6.73 $8.37 $207.3 
   Scuba Diving 0.205 $4.96 $12.42 $84.9 
   Fishing 1.096 $12.04 $9.83 $359.3 
Artificial Reefs 0.990 $3.50 $3.54 $116.7 
   Snorkeling 0.248 $0.72 $2.91 $24.1 
   Scuba Diving 0.272 $1.17 $4.32 $39.1 
   Fishing 0.470 $1.61 $3.42 $53.5 
Natural & Artificial Reefs  3.034 $11.77 $3.88 $392.5 
   Snorkeling 0.992 $3.30 $3.33 $110.0 
   Scuba Diving 0.477 $2.35 $4.94 $78.5 
   Fishing 1.566 $6.12 $3.91 $204.0 
New Artificial Reefs 0.990 $0.42 $0.42 $14.0 
   Snorkeling 0.248 $0.13 $0.51 $4.2 
   Scuba Diving 0.272 $0.20 $0.75 $6.8 
   Fishing 0.470 $0.09 $0.19 $3.0 
 

Annual use value represents the annual flow of total use value (i.e., the recreational benefits) to 
the reef-using public.  From a public policy point of view, government spends money on the 
protection and management of the valuable resources of the natural and artificial reefs including 
investments to deploy new artificial reefs and enhance natural reefs.  In addition, government 
entit ies incur variable costs each year to support marine patrol, biologists, planners and even 
contracts with economists to help carry out the mission of protecting the existing reef system.  
These costs can be compared with the annual flow of total use value of the reef to determine if 
this is indeed a wise investment. 

The question combining the natural and artificial reef programs yielded estimates of value lower 
than that derived by adding-up the values of the natural and artificial reef programs separately.   
This result is consistent with past research.  Some respondents are not willing to pay the sum of 
the values of the individual programs to finance the combined programs.  This is largely due to 
the income constraints as higher bid values are provided to the respondents under the combined 
programs.  The value of the combined programs would provide a conservative or lower bound 
estimate of the total natural and artificial reef values. 
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One can see the usefulness of measuring the economic benefits of natural reef systems to policy 
makers in justifying public budgets for such programs.  If protected, the use value for natural 
reefs will flow into perpetuity.  Using a real discount rate of 3 percent, the capitalized value of 
the natural reefs off the Monroe County coast was estimated at $651 million. Why is this 
important? Natural reef systems are not privately owned, but are common property resources.  If 
a region or a nation were preparing a balance sheet showing its assets and liabilities, the asset 
value of the natural reef system would need to be included.  This analysis provides an estimate of 
the capitalized value of the natural reef system, which is an asset to the residents of Monroe 
County.  Bear in mind that this value only includes the value that reef users place on the reefs 
and does not include the values that non-reef-users place on the reefs or the economic 
contribution of the reefs.  The estimation of the value of the reefs to non-reef users was not part 
of this study. 

In addition, asset value comes into play when there is an environmental disaster such as an oil or 
hazardous waste spill.  If the polluter destroyed for the foreseeable future 20 percent of the 
natural reef system off the Monroe County coastline, then the government could ask for up to 
$130.2 million (i.e., 0.20 times $651 million) in compensatory damage.  An example of this 
problem is in the Florida Keys, where ships that destroy natural reefs are required to pay the loss 
of use value as a result of legal proceedings.  The values provided here are quite real and useful 
especially in the case of environmental damage assessment. 

As discussed above, the use value per person-day of artificial reef use is lower than the use value 
per person-day of natural reef use, as one would expect.  However, preservation of the existing 
artificial reef system off the Monroe County coastline provides an annual use value of about $3.5 
million.  Again, this is for the maintenance of these reefs.  The capitalized value of the artificial 
reef system off the Monroe County coastline is estimated as $117 million.  If users were 
obstructed from getting to Monroe County’s artificial reefs, an estimate of damages to the reef 
users would be either the annual use value lost if users are temporarily obstructed or the 
capitalized value if users were permanently cut-off from using the artificial reefs. 

The logit model estimated for the new artificial reef program found some statistically significant 
differences in willingness-to-pay. Artificial reef users in Palm Beach and Broward counties had 
higher willingness-to-pay than those from Miami-Dade and Monroe counties.  Snorkelers and 
scuba divers on artificial reefs had higher values than those who participated in fishing activities 
on artificial reefs.  The only other statistically significant variable was household income.  As 
household income levels increased so did willingness-to-pay for new artificial reefs.  On a per 
party per day basis, the estimated values ranged from a high of $1.97 for snorkelers and scuba 
divers using artificial reefs in Monroe County to a low of $0.63 for those who participated in 
fishing activities on artificial reefs in Monroe County. 

As with the other three programs, the estimated values per party per day were multiplied by the 
total party-days spent on artificial reefs by artificial reefs users in the county to get total annual 
use value for the county.  The total annual use values were then divided by the total annual 
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person-days of artificial reef use in the county to get an estimate of the va lue per person-day.  
Again, this normalized value per person-day can be compared with results from other studies. 

On a per person-day basis, the estimated values ranged from a low of $0.19 for those fishing to a 
high of $0.75 for those who participated in scuba diving off Monroe County.  Across all 
activities, the average was 42 cents per person-day. 

In terms of total annual use value, scuba divers have the highest value for new artificial reefs.  
Even though there were more fishing person-days than scuba diving person-days, the value per 
person-day was much higher for scuba diving than for fishing.  Across all activities, the total 
annual user value of new artificial reefs is about $420 thousand with an asset value of $14 
million. 

The relatively low margina l willingness to pay of $0.42 per person-day for artificial reef 
expansion in comparison to artificial reef maintenance discussed above is somewhat expected.  If 
present users do not feel that congestion on artificial reefs is a problem, they would be expected 
to value expansion lower than maintenance of the existing artificial reefs.  However, their 
willingness to pay anything for expansion demonstrates some level of unhappiness with the 
existing number of artificial reefs off the Monroe County coastline. Perhaps, residents are 
competing with visitors for choice spots or just getting in the way of fishing and diving when 
arriving at an artificial reef. 

6.1.4 Role of “No-Take” Zones 
Both the economic contribution and the use value of the reef system are based upon the 
management or lack thereof of these resources. There have been controversies about the wisdom 
of deploying, for example, artificial reefs. Opponents argue that this encourages over fishing 
since artificial reefs tend to concentrate fish in a smaller number of places and they become 
easier targets for fishers. Others find that artificial reefs serve as added habitats and thereby 
increase the overall biomass available to fishers. The study of artificial reefs in northwest Florida 
(Bell, et al., 1999) found that most people fell into the latter group believing that the pie got 
larger with the deployment of more reefs. However, other studies such as Bolnsack et al., (1997) 
and Grossman et al., (1997) report results that support opinions of opponents regarding 
additional artificial reef systems. 

In this section, ”no take” zones in the Florida Keys and other counties in southeast Florida are 
examined.  “No-take” zones are defined as areas where reef-users can visit but nothing can be 
removed from an artificial or natural reef area.  The existing reef system is coming under 
increased pressure to yield stable catch rates for fishing and a pristine environment for snorkeling 
and scuba diving. Also, the reefs play a vital role in the entire oceanic ecosystem by providing 
habitat and protection for young fish and other creatures. To provide a net benefit, it is argued 
that “no-take” zones would actually increase recreational benefits even though takings would be 
banned in certain areas.  
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Supporters of  “no-take” zones point to the overuse of common property resources such as ocean 
fishing both by recreational and commercial interests. In effect, “no-take” zones would vest the 
property right with the government. Although the carrying capacity of a reef system is not 
evaluated in this study, the concept has widespread validity. This concept has been examined by 
many natural resource economists with the finding that congestion and declining yields of fish 
created a decline of use value per day. 3  Bell (1992) found that tourists visiting Florida would go 
elsewhere if fishery catch-rates declined to a certain point from the existing level. No one knows 
exactly where and to what degree “no-take” zones must be employed to increase the net benefit 
available to recreationa l interests. Like the deployment of artificial reefs, “no-take” zones have 
become a controversial issue. Therefore, as part of this study, respondents were asked for their 
opinion of using “no-take” zones as a management tool for artificial and natural reefs in 
southeast Florida.  

In each of our four counties, reef-users were asked questions regarding “no-take” zones. The 
results for Monroe County are summarized in Table 6.1.4-1.  In 1997, the Florida Keys National 
Marine Sanctuary created 23 areas or zones (13.37 square miles) in which the taking of anything 
including fish and shellfish is prohibited.  It is reasonable to believe that residents of Monroe 
County may have formed an opinion about this management effort and indeed, about 78 percent 
of the Monroe County respondents supported this experimental management effort.  Because 
Monroe County (Florida Keys) already has a system of “no take” zones in effect, respondents 
were asked if they would support additional “no take” zones in their county.   About 57 percent 
of the respondents were willing to support additional “no take” zones in Monroe County.  Only 
44 percent of respondents were willing to extend this concept northward through Miami-Dade, 
Broward and Palm Beach counties – 17 percent of the respondents did not know. 

Finally, respondents were asked for their opinion regarding the percent of the reef system that 
should be included in “no take” zones.  Targeting only natural reefs, respondents indicated, on 
average, they would be willing to extend this management tool to almost 32 percent of the 
natural reefs off the Monroe County coast.  Since the average may be skewed by exceptionally 
large answers, the median percent of natural reefs respondents felt might be managed by the use 
of “no-take” zones was also reviewed. The median, or the midpoint between the highest and 
lowest answer, was 20 percent. 

Given the short experience of the Keys “no-take” zones, it was remarkable that present reef-users 
would be willing to reduce their present natural reef recreational areas from 20 to 32 percent in 
an effort to improve the net recreational benefits.  These statistics indicate a willingness to 
support management efforts in the direction of “no-take” zones.  Such results are important to 
public officials responsible for managing the natural reef system off the Monroe County coast. 

                                                 
3  See Green (1984) and Bell (1992). 
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Table 6.1.4-1 (Residents) 
Opinion of Monroe County Residents on "No Take" Zones for Artificial and Natural Reefs, 2000 

Survey Question 

Percentage of 
Respondents 

Answering 
"Yes" 

Percentage of 
Respondents 

Answering 
"No" 

Percentage of 
Respondents 

Answering 
"Don't Know" 

Sample 
Size 

(1) (2) (3) (4) (5) 

Support "NO TAKE" Zones in for some reefs 
in the Florida Keys  78% 18% 4% 609 

Support "NO TAKE" Zones on some reefs off 
shore of Monroe County 57% 21% 22% 609 

Support "NO TAKE" Zones on some reefs off 
shore of Palm Beach, Broward and Miami-
Dade Counties 

44% 39% 17% 609 

  
Average for 

All Response 
Median of All 
Responses     

What Percent of Natural Reefs in Monroe 
County Should be Protected with "NO TAKE" 
Zones 

32% 20%  609 
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6.1.5 Demographic Information 
The mail survey administered to Monroe County residents included questions regarding 
demographic characteristics.  The reason for collecting such information was to determine what 
segment of the population would gain from protecting and maintaining artificial and natural  
reefs and/or designating “no-take” zones as discussed in the previous section.  Respondents were 
asked to provide some background on both themselves and their boating experiences.  Thus, the 
survey was used to collect demographic information and to develop a boater profile to better 
understand these people called “reef-users” in Monroe County.  Table 6.1.5-1 presents the results 
from the mail survey combined with comparable information on the entire Monroe County 
population. 

Table 6.1.5-1 
Demographic Characteristics and Boater Profile of Reef-Users in 

Monroe County Florida, 2000 
Demographic Characteristics 
of Respondents to Mail Survey 

Reef 
Users 

Monroe County 
Population 

Median Age 54 41 
Sex     

Male 86% 51% 
Female 14% 49% 

Race     
White 94% 91% 
Black/African American 1% 5% 
Hispanic/Latino 7% 16% 
Other 6% 5% 

Education 1     
Percentage that completed College Degree or More 57% 16% 
Median Household Income $56,393 $31,922 
Boater Profile    
Average Years of Residence in Broward County 16 N/A 
Average Years of Boating in South Florida 22 N/A 
Average Length of Boat Used for Saltwater Activities (ft) 24 N/A 
Percentage of Respondents that belong to fishing and/or 
diving clubs 15% N/A 
Sample Size  604 
1 Latest year that educational level attained by county is available is for 1990 from the U.S. Census Bureau.  
Source:  Florida State University and the U.S. Bureau of the Census (1990, 2000). 

 
The owners of reef-using regis tered boats were significantly older than the general population of 
Monroe County.  The median age of reef-users is 54 years compared to 41 years for the general 
population.  Statistically speaking, there is real age difference between these two groups.  
Further, boating appears to be a male-dominated activity as over 86 percent of the respondents 
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indicated they were male compared to about 51 percent in the general population. Of course, 
there is no foolproof way to control who completes the survey instrument once it reaches a boat 
owner’s residence.  However, the survey is directed at the person to whom the boat was 
registered. 

With respect to race, about 94 percent of the respondents characterized themselves as white 
compared to 91 percent in the general population of Monroe County. 

Further, a lesser percentage characterized themselves as Hispanic/Latino (7 percent) as compared 
to the general population (16 percent). 

Nearly 57 percent of the respondents indicated that they had at least a college degree compared 
to about 16 percent for the general population in 1990.4  The education level of the general 
population is probably much higher today than ten years ago, but may not reach the levels 
reported by the respondents.   

Since education and income are positively correlated, it is expected that the median household 
income reported by reef-users would be higher than the general population.  This is indeed the 
case as confirmed by the last demographic statistic in Table 6.1.5-1 where respondents reported a 
median household income of nearly $56,393 compared to  $31,922 for the general population. Of 
course, the purchase of a relatively large pleasure craft is also associated with higher income as 
found by Bell and Leeworthy (1986) and was discussed earlier in this chapter.  So, this finding is 
not unusual. 

Using the information gathered from the first section on user activity, it is estimated that a 
minimum of 42,497 residents engaged in reef-using recreational activities during the 12-month 
period from December 1999 to November 2000 in Monroe County.  This number was obtained 
by multiplying the number of registered boats that were estimated to be involved in reef use 
(12,996) by the average number of residents per party  (3.27 individuals).  Because the turnover 
rate of the party is unknown, the term “minimum” is used because the same residents may not go 
on every boat outing.  There are about 73,367 residents in Monroe County who are over 14 years 
of age (i.e. about that age at which they could become boaters).  The boating population that uses 
the reef system constitutes a minimum of 17.7 percent of the county’s population 
(12,996/73,367). The boating population that uses the reef system would probably be higher if 
the party turnover rate (i.e. different individuals on each boat outing) were considered. The 
information presented here provides some insight on what segments of the Monroe County 
population that are being served by artificial and natural reefs off its coast. This should be 
valuable information for policy makers at the local and state levels. 

Finally, a boater profile for Monroe County was developed from the survey results as follows.  
The typical reef-using boater has lived in Monroe County for 16 years and boated for 22 years. 
The reef-using boaters in the sample own a pleasure craft of 24 feet in length, on average. The 

                                                 
4  The U.S. Census Bureau has not yet released educational levels for counties as part of the 2000 Census. 
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weighted average of registered boats 16 feet and over in Monroe County is about 25 feet so it 
appears that the sample is particularly reflective of the population based on average boat length. 
About 15 percent of the respondents were members of fishing and/or diving clubs. This indicator 
gives some idea of the intensity and degree of interest in recreational fishing, snorkeling and 
scuba diving off the coast of Monroe County, Florida. 

6.2 Visitors  
The focus of this section is the socioeconomic value of the reefs associated with visitors to 
Monroe County.  Tourism and reef use in Monroe County takes place in the Florida Keys.  As 
defined in Chapter 1, Introduction, visitors to a county are defined as nonresidents of the county 
that they are visiting.  For example, a person from Broward County visiting the Florida Keys is 
considered to be a visitor to Monroe County.  Likewise, a person from New York visiting the 
Florida Keys is considered to be a visitor to Monroe County. 

This section provides the following values regarding visitors to Monroe County:  reef user 
activity, economic contribution of the reefs, use value of the reefs and demographic information. 
Detailed explanations of the methods and data used to estimated these values for Monroe County 
are provided in Chapter 1:  Introduction and Chapter 2:  Socioeconomic Values of Reefs in 
Southeast Florida. 

6.2.1 User Activity 
The activity of reef users is summarized in person-days of reef use.  For visitors, the number of 
person-trips to use the reefs is also of interest.  In order to measure person-days and person-trips 
associated with reef use, the total number of person-trips by all visitors to Monroe County must 
be estimated.  Total visitation includes visits to Monroe County by non-residents of Monroe 
County to participate in any activity be it recreation, business or family matters.  The total 
number of person-trips by all visitors to the county was estimated using the Capacity Utilization 
Model.  This model uses a variety of information obtained from the counties and the responses to 
the General Visitor Survey.  The number of person-trips was then converted to the number of 
person-days spent by all visitors to Monroe County using information from the General Visitor 
Survey. 

The number of person-trips taken by all visitors to Monroe County and the number of person-
days these visitors spent in the county during the year 2000-2001, developed in Chapter 2, is 
summarized in Table 6.2.1-1. 

Table 6.2.1-1 (Visitors) 
Number of Person-Trips and Person-Days 

All Visitors to Monroe Countya June 2000 to May 2001 – in millions 
Measure of Visitation Summer – 00 Winter – 01 Total 
Number of Person-Trips 1.51 1.60 3.11 
Number of Person-Days 5.54 6.59 12.13 
a  Includes cruise ship passengers who disembark at Key West for day trip. 
Note:  Summer 2000 is from June 2000 to November 2000.  Winter 2001 is from December 2000 to May 2001. 
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Visitors took 3.1 million person-trips to Monroe County from June 2000 to May 2001 and spent 
12.1 million person-days in the county. 

The number of person-trips by all visitors was used as the basis for estimating the number of 
person-days visitors spent using the artificial and natural reefs in each county.  For each season, 
the number of boating person-trips is equal to the total number of person-trips by all visitors 
times the proportion of person-trips taken by visitors who participated in saltwater boating in the 
county in the past twelve months.  This proportion was taken from the General Visitor Survey 
answer to Question 13 (Which activities and boating modes did you participate in over the past 
12 months in this county?).  The proportion is equal to the number of respondents who 
participated in at least one boating activity divided by the total number of respondents to the 
General Visitor Survey. 

To get the number of boating person-trips when the person used the reefs, the number of boating 
person-trips is multiplied by the proportion of boating person-trips when the respondent used the 
reefs.  This proportion was obtained from the Visitor Boater Screening Tally sheets.  These 
sheets indicated the proportion of boaters intercepted who used the reefs at least once in the past 
12 months.  The results for the summer, winter and the year are summarized in Tables 6.2.1-2. 

Table 6.2.1-2 (Visitors) 
Person-Trips of Visitors Who Boated 

And Visitors Who Used the Reefs in Monroe County Over the Past 12 Months 

Season 

Total Person 
Trips to 

County - All 
Visitors 

Proportion of 
Person Trips 

Taken By 
Visitors Who 

Boateda 

Boating 
Person 
Trips 

Proportion of 
Boating Person 

Trips When the Reef 
was Used for 
Recreationb 

Boating Person 
Trips When the 
Reef was Used 
for Recreation 

Summer - June 2000 
to Nov. 2001 1,513,099 0.33 502,031 0.90 450,077 

Winter – December 
2000 to May 2001 1,596,298 0.26 413,226 0.90 370,462 

Year Round - June 
2000 to May 2001 3,109,397  915,257  820,539 

a  Saltwater Boating Only.  From General Visitor Survey answer to Question 13 (Which activities_modes did you participate 
in over the past 12 months in this county).  The proportion is equal to the number of respondents who participated in at 
least one boating activity divided by the total number of respondents to the General Visitor Survey. 

b  From the Visitor Boater Tally Sheets:  = 1 - (Q6/(Q6+Q7+Q8+Q10)) 

 

Of the 3.1 million person-trips visitors took to Monroe County from June 2000 to May 2001, 33 
percent of the trips involved saltwater boating activities in the summer and 26 percent involved 
saltwater boating activities in the winter.  Of the resulting 915,000 boating person-trips by 
visitors to Monroe County, 90 percent of those trips involved recreational reef use.  Thus, 
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visitors who used the reefs for recreation in Monroe County made about 821,000 person-trips to 
the county from June 2000 to May 2001. 

Next, the total number of person-days that visitor boaters who used the reefs spent visiting the 
county was estimated.  This estimate is the total boating person-trips when reefs were used times 
the average days per visit by boaters who used the reefs.  The average days per visit by boaters 
who used the reefs was obtained from Question 10 of the Visitor Boater Survey (How many 
nights are you spending on this trip?) where a 1 was added to each of the responses to convert 
number of nights to number of days.  The average number of days and the total person- days reef 
users spent in Monroe County in 2000-2001 are provided in Table 6.2.1-3. 

Table 6.2.1-3 (Visitors) 
Average Number of Days Visiting Monroe County 

And Total Person Days in Monroe County 
By Visitor Boaters Who Used the Reefs 

June 2000 to May 2001 

County 
Average Days Visiting 
the County Per Trip 

Total Person Days Spent 
Visiting the County 

Monroe 8.39 6,887,497 
 

Reef-using boaters who visited Monroe County spent an average of 8.39 days in the county 
during their trip.  As a result, these visitors spent 6.9 million person-days in Monroe County 
from June 2000 to May 2001. 

To allocate the total person-days spent visiting the county to actual days using the artificial and 
natural reefs, the daily participation rates of the different boating activities were calculated using 
the responses to Questions 12, 15, 16 and 17 of the Visitor Boater Survey.  Participation rate is 
the proportion of total days that respondents spent in the county in the last 12 months when the 
respondent actually participated in a saltwater activity and boat mode.  It represents the 
probability that a visitor boater who uses the reefs will participate in a particular saltwater 
boating activity and boating mode on any given day. 

Question 12 asked the respondent to examine a list of saltwater boating activities and boat modes 
and read the number corresponding to the activity-boat mode that he/she or someone in his/her 
party participated in over the past 12 months.   The saltwater activity-boat mode list is provided 
in Appendix B with the Visitor Boater Survey.  Question 13 asked if the respondent participated 
in the activity and boating mode.  Question 15 asked how many days in the past 12 months that 
the respondent participated in the activity-boat mode.  From the responses to these questions, the 
proportions of total visiting days respondents actually spent participating in the activity-boat 
mode were obtained. 

To allocate the total number of days in an activity-boat mode to the use of artificial reefs versus 
natural reefs versus no reefs, the proportion of fishing days and the proportion of dives spent on 
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each reef/no reef was calculated from the Visitor Boater Survey responses.  Question 16 asked 
the respondent how many days he/she spent on the artificial reef and Question 17 asked the 
respondent how many days he/she spent on the natural reef.  For scuba divers and snorkelers, 
Question 18 asked for the total number of dives and Questions 19 and 20 asked for the number of 
dives on artificial versus natural reefs.  A dive is defined as exiting and reentering the boat and 
applies to both divers and snorkelers.  From the responses to these questions, the proportions of 
fishing days spent on the artificial and na tural reefs and the proportions of dives spent on the 
artificial and natural reefs were obtained. 

The proportion of visitor days that visitor boaters who use the reefs participated in fishing and 
diving/snorkeling and the proportion of fishing days and scuba/snorkeling dives that visitor 
boaters spent on the artificial, natural and no reefs for Monroe County are presented in Table 
6.2.1-4.  

Table 6.2.1-4 (Visitors) 
Saltwater Recreational Activities from All Boating Modes 
Percent of Visitor Person-Days That Reef-Using Boaters 

Participated in the Saltwater Recreation Activity 
And Percent of Fishing Days or Dives Spent on Artificial, Natural and No Reefs 

From Visitor Boater Survey 
Monroe County 

Percent of Activity Days or Dives On: 

Activity 
Total 

Respondents 

Percent of 
All Visitor 

Days 
Artificial 

Reefs 
Natural 
Reefs 

No 
Reefs 

Sum of 
Percentages 

Fishinga 1,392 26% 20% 40% 40% 100% 
Scuba 
Diving/Snorkelingb 

1,392 17% 16% 80% 4% 100% 
a Percent of fishing days on each reef type is reported. 
b Percent of dives on each reef type is reported.  A dive is a boat exit and re-entry. 
Note:  Boating Modes are Charter, Party, Rental, and Private (Own or Friend’s) Boat. 

 

Visitor boaters who came to Monroe County to use the reefs spent 26 percent of their visiting 
days participating in saltwater fishing from either a charter, party, rental or private boat.  Of 
these fishing days, 20 percent of days were spent fishing near artificial reefs, 40 percent of days 
were spent fishing near natural reefs and 40 percent of days were spent fishing near no reefs.  
Also, visitor boaters who came to the county to use the reefs spent 17 percent of their visiting 
days scuba diving or snorkeling.  Of these diving/snorkeling days, 16 percent of dives were spent 
on artificial reefs, 80 percent of dives were spent on natural reefs, and 4 percent of dives were 
spent on no reefs. 

The number of person-days spent in each saltwater boating activity-boat mode was estimated as 
the total person-days reef-using boaters spent visiting the county in year 2000-2001 (from Table 
6.2.1-3) times the proportion visitor days that these visitors spent participating in each activity-
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boat mode.  Then the number of person-days spent in each saltwater boating activity-boat mode 
was allocated to artificial and natural reefs based on either the proportion of days or the 
proportion of dives spent in that activity-boat mode on or near artificial versus natural reefs.  
Proportion of days was used for all activities except scuba diving and snorkeling where the 
proportion of dives was used to provide a more accurate indicator of reef use. 

A summary of the total person-days visitors spent participating in reef-related recreation by type 
of activity and by type of reef in Monroe County is provided in Table 6.2.1-5.  The total person-
days visitors spent participating in each saltwater activity and boat mode by type of reef is 
provided in Table 6.2.1-6. 

Visitors to Monroe County spent about 2.1 million person-days on the reef system from June 
2000 to May 2001.  About 478 thousand of these days were spent on artificial reefs and about 1.6 
million of these days were spent on natural reefs. 

Table 6.2.1-5 (Visitors) 
Number of Person-Days Spent Using Artificial and Natural Reefs 

By Recreation Activity – Monroe County 
Number of Person-Days 

Activity Artificial Reefs Natural Reefs All Reefs 
Snorkeling 121,778 641,218 762,996 
Scuba Diving 75,632 282,336 357,967 
Fishing 277,349 603,549 880,899 
Glass Bottom Boat Sightseeing 3,636 71,363 75,000 
Total 478,395 1,598,467 2,076,862 
 

6.2.2 Economic Contribution – Visitors 
The Visitor Boater Survey asked respondents how much money they and members of their party 
spent on their last day that they participated in fishing, scuba diving and snorkeling in the county.  
The respondent was also asked how many people spent or benefited from those expenditures. 
The respondent was asked only to provide the amount of money spent in the county of interview.  
From this information, a picture of the average itemized expenditures per person per fishing or 
diving day and by boating mode was estimated. 

The average itemized per person expenditures by those who participated in each activity and boat 
mode in Monroe County are provided in Table 6.2.2-1.  Monroe County reef-using visitors who 
went saltwater fishing on their own boat, a friend’s boat or a rental boat spent, on average, $157 
per person per day on the day that they went fishing.  This amount is comprised of $28 for boat 
fuel, $21 for lodging, $11 in camping fees, $21 for food and beverages at stores and $22 for food 
and beverages at restaurants and bars and $17 for shopping, among other items. 
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Table 6.2.1-6 (Visitors) 
Number of Person-Days Visitors Spent Participating in 

Saltwater Boating Activities and Reef Use - June 2000 to May 2001 
Monroe County (Florida Keys) 

Number of Person-Days On: 

Activity Boat Mode 

Number 
of Person 

Days 
Artificial 
Reefs 

Natural 
Reefs 

No 
Reefs 

Charter/Party 269,479 13,413 250,701 5,365 
Rental 65,315 8,476 56,590 249 Snorkeling 
Private 465,424 99,889 333,928 31,607 
Charter/Party 119,816 17,678 99,738 2,401 
Rental 18,600 1,898 16,702 0 Scuba Diving 
Private 222,331 56,056 165,896 379 
Charter 93,863 4,779 41,190 47,894 
Party 110,300 5,616 48,403 56,281 
Rental 35,902 10,097 21,317 4,488 

Fishing – Offshore / 
Trolling 

Private 618,547 119,763 215,028 283,756 
Charter/Party 18,167 0 0 18,167 
Rental 9,084 0 0 9,084 

Fishing – Flats or Back 
Country 

Private 305,380 62,694 95,052 147,634 
Charter 21,195 1,079 9,301 10,815 
Party 24,223 1,233 10,630 12,360 
Rental 15,572 4,152 7,786 3,633 

Fishing Bottom 

Private 467,587 67,935 154,842 244,810 
Glass Bottom Boat 80,454 3,636 71,363 5,455 
Back Country Excursion  15,572 0 0 15,572 
Rental 50,608 0 0 50,608 

Viewing Nature and 
Wildlife 

Private 309,273 0 0 309,273 
Rental 31,576 0 0 31,576 Personal Watercraft (jet 

skis, wave runners, etc.) Private 154,420 0 0 154,420 
Charter/Party 12,111 0 0 12,111 
Rental 3,028 0 0 3,028 Sailing 
Private 18,167 0 0 18,167 
Charter/Party 17,735 0 0 17,735 
Rental 2,595 0 0 2,595 Other Boating Activities 
Private 134,091 0 0 134,091 

Total Person-Days  3,710,416 478,394 1,598,467 1,633,554 
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Table 6.2.2-1 (Visitors) 
Amount of Money Spent in County Per Person During Most Recent Day 

Participating in Each Reef-Related Activity and Boating Mode 
Monroe County 

From Visitor Boater Survey Responses – 2000 Dollars 
Amount Spent Per Person-Daya 

Fishing On: Scuba Diving or Snorkeling On: 

Item 

Own, 
Friend's or 

Rental Boatb 
Charter 

Boat Party Boat 
Own, Friend's 
or Rental Boat 

Charter or 
Party Boat 

Charter / Party Boat Fee  $95.17 $40.88  $44.33 
Boat Rental    $8.03  
Boat Fuel $27.51   $12.70  
Air Refills    $1.46 $1.66 
Tackle  $6.85     
Bait $5.71     
Ice $3.86   $2.74 $0.17 
Ramp Fees $1.09   $1.26 $0.00 
Marina Fees $6.34   $3.48 $2.06 
Lodging $21.12 $49.59 $38.67 $36.67 $42.46 
Camping Fees $10.76 $11.57 $2.96 $11.43 $4.92 
Food and Beverages - Stores $21.31 $17.51 $13.08 $18.82 $11.75 

Food and Beverages - 
Restaurants/Bars $22.21 $58.88 $32.56 $22.50 $30.68 

Auto Gas $8.21 $6.63 $3.56 $7.21 $4.55 
Auto Rental $2.83 $14.80 $4.49 $4.47 $8.52 
Equipment Rental $2.08 $1.18 $0.63 $0.44 $2.69 
Shopping $16.68 $29.68 $30.73 $11.03 $19.11 
Total $156.57 $284.99 $167.57 $142.23 $172.89 
Number of Respondents 368 126 171 342 544 
Number of Respondents and 
Party Membersc 1,468 394 484 1,463 1,888 
a  Expenditures per person per day were estimated from the responses to the Visitor Boater Survey.  For each Activity_Mode, the 

expenditures for each item were summed over all the respondents who participated in the Activity_Mode.  This sum was 
divided by the total number of respondents and party members who spent or benefited from the expenditures.  

b Boat rental is included under Equipment Rental. 
c  The number of persons used to calculate the average expenditure per person for a specific item will be up to two percent lower 

than the number of respondents and party members due to the incidents of "don't knows" for a specific item.  "Don't know" 
answers and the associated number of persons in the party  were excluded from the calculation of expenditures per person for 
a specific expenditure item. 
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The average expenditure of persons who fished on charter boats was $285 per person per day.   
About $95 was the cost of the charter boat while $50 was spent on lodging, $12 was spent in 
camping fees, $18 was spent on food and beverages at stores, $59 was spent on food and 
beverages at restaurants and bars, $15 was spent on auto rental, and $30 was spent on shopping.   

Persons who fished on party boats spent, on average, $168 per person on the day they went 
fishing which included $41 for the party boat fee, $39 for lodging, $13 for food and beverages at 
stores, $33 for food and beverages at restaurants and bars, and $31 for shopping. 

Monroe County reef-using visitors who went scuba diving or snorkeling on their own boat, a 
friend’s boat or a rental boat spent, on average, $142 per person per day on the day they went 
diving.  This amount is comprised of $13 for boat fuel, $37 for lodging, $11 for camping fees, 
$19 for food and beverages at stores and $23 for food and beverages at restaurants and bars.   

Visitors who went diving on charter or party boats spent, on average, $173 per person per day.  
This expenditure was comprised of $44 per day for the dive charter or party boat, $42 per day for 
lodging, $5 per day for camping fees, $12 per day for food and beverages at stores, $31 per day 
for food and beverages in restaurants and bars and $19 for shopping, among other items.  

The expenditures per person per day were multiplied by the number of person-days by boating 
mode and reef type to obtain an estimate of the total expenditures associated with reef related 
activities.  The itemized total expenditures associated with reef use in Monroe County in 2000-
2001 are provided in Table 6.2.2-2.  The expenditures associated with glass bottom boating days 
only included the fee per person per ride ($20).  The other expenditures associated with the entire 
day spent in the county were not included for glass bottom boat riders because these visitors are 
likely in the county for other reasons either not reef-related or included in the other reef-related 
recreational activities.  

Visitors who used the reefs in Monroe County spent $319 million on reef-related expenditures.  
Of this amount $73 million was associated with artificial reef-related expenditures and $245 
million was associated with natural reef-related expenditures. 

The reef-related visitor expenditures were then used to estimate the economic contribution of 
artificial and natural reefs to each of the counties.  As discussed in the Introduction of the Report, 
expenditures by visitors generate income and jobs within the industries that supply reef-related 
goods and services, such as charter / party boat operations, restaurants and hotels.  These 
industries are called direct industries.  In addition, these expenditures create multiplier effects 
wherein additional income and employment is created as the income earned by the reef-related 
industries is re-spent within the county.  These additional effects of reef-related expenditures are 
called indirect and induced.  Indirect effects are generated as the reef-related industries purchase 
goods and services from other industries in the county.  Induced effects are created when the 
employees of the direct and indirect industries spend their money in the county. 
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Table 6.2.2-2 (Visitors) 
Total Visitor Expenditures In Monroe County Associated with Reef Use 

All Reef-Related Activities and Boating Modes 
June 2000 to May 2001 – In 2000 dollars 

Item Artificial Reef Natural Reef Total 
Total Number of Person Days 478,395 1,598,467 2,076,862 
Charter / Party Boat Fee $2,215,748 $22,752,503 $24,968,251 
Boat Rental 1,335,356 4,601,477 5,936,833 
Boat Fuel 9,391,142 20,866,226 30,257,368 
Air Refills 294,492 1,417,735 1,712,226 
Tackle 1,812,737 3,383,970 5,196,707 
Bait 1,510,516 2,819,792 4,330,308 
Ice 1,483,748 3,539,523 5,023,271 
Ramp Fees 498,254 1,261,038 1,759,293 
Marina Fees 2,321,536 5,850,565 8,172,101 
Lodging 13,562,993 51,114,784 64,677,777 
Camping Fees 4,989,991 14,348,964 19,338,955 
Food and Beverages - Stores 9,326,234 27,085,778 36,412,012 
Food and Beverages - Restaurants/Bars 11,142,883 39,515,821 50,658,705 
Auto Gas 3,575,394 10,323,454 13,898,848 
Auto Rental 1,875,831 7,959,339 9,835,170 
Equipment Rental 718,651 2,319,993 3,038,643 
Shopping 7,228,354 24,573,805 31,802,159 
Glass Bottom Boat Ride 72,727 1,427,269 1,499,996 
Total $73,356,586 $245,162,036 $318,518,623 
 

While the IMPLAN Regional Input-Output Model was used to estimate economic contribution 
associated with the reef-related expenditures, for Monroe County, a different approach was used.  
This was due to concern that the IMPLAN model does not adequately capture the unique 
economy of this county.  Relative to other counties in the nation, this economy is very dependent 
on imports and heavily dependent on one industry, tourism.  Therefore, the approach used in 
Leeworthy (1996) was used.  This approach utilized several ratios on economic measures for 
Monroe County derived from data published by the U.S. Census (1997 Economic Census) and 
the Bureau of Economic Analysis. The analysis then utilized sales, income, and employment  
multipliers taken from a recent Monroe County economic study (Leeworthy, 1996) to estimate 
total (direct, indirect and induced) contributions to sales, income and employment from visitor 
expenditures associated with reef related activities.  This method provides estimates of total 
direct, indirect and induced economic contributions for Monroe County and cannot provide a 
breakdown of direct versus indirect versus induced effects. 
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The economic contribution of the reefs to Monroe County is provided in Table 6.2.2-3.  The 
sales contribution is defined as the value of the additional output produced in the county due to 
the reef-related expenditures.  The total income contribution is defined as the sum of employee 
compensation, proprietor’s income, interest, rents, and profits generated as a result of the reef-
related expenditures.  Income is the money that stays in the county’s economy.  The employment 
contribution is the number of full- time and part-time jobs created due to the reef-related 
expenditures. 

Table 6.2.2-3 (Visitors) 
Economic Contribution of Reef-Related Expenditures by Visitors to Monroe County 

Economic Area is Monroe County 
June 2000 to May 2001 – In 2000 dollars 

 Artificial Reefs Natural Reefs Total 

Total Sales $82,159,376 $274,581,481 $356,740,857 
Total Income $26,695,085 $94,168,665 $120,863,750 
Total Employment 1,916 6,737 8,653 
 

Reef-related expenditures by visitors to Monroe County during the period June 2000 to May 
2001 resulted in $357 million in sales to county businesses.  These sales generated $121 million 
in income and 8,700 jobs.  About 22 percent of these values were the result of artificial reef-
related expenditures and 78 percent of these values were the result of natural reef-related 
expenditures. 

6.2.3 Use Value 
Use value is the maximum amount of money that reef users are willing to pay to maintain the 
reefs in their existing condition and to add more artificial reefs to the system.  In this study, four 
types of use values were estimated:  (1) the value to natural reef users of maintaining the natural 
reefs in their existing condition; (2) the value to artificial reef users of maintaining the artificial 
reefs in their existing condition; (3) the value to all reef users of maintaining artificial and natural 
reefs in their existing condition; and (4) the value to artificial reef users of adding and 
maintaining additional artificial reefs.  Use value is presented in terms of per person per day of 
reef use and in aggregate for all users of the reef system.  

The visitor reef-user values associated with maintaining the reefs in their existing conditions is 
provided in Table 6.2.3-1.  Use value per person day means the value per person day of artificial, 
natural or all reef use, as specified in the table.  The respondent was asked to state yes, no or 
don’t know to a specified payment to maintain the artificial reefs, the natural reefs and a 
combined program that would protect both types of reefs.  The scenario provided to the 
respondent was as follows. 

“Local and state government agencies are considering different approaches to 
maintaining the health and condition of the natural and artificial reefs in southeast 
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Florida.  One plan focuses on providing greater protection for natural reefs by 
maintaining water quality, limiting damage to natural reefs from anchoring, and 
preventing overuse of the natural reefs.  A second plan focuses on protecting the 
artificial reefs by maintaining water quality, limiting damage to artificial reefs 
from anchoring and preventing overuse of the artificial reefs. 

Both of these plans will involve increased costs to local businesses that will 
ultimately be passed on to both residents and visitors in southeast Florida.  We are 
doing this survey because local government agencies want to know whether you 
support one, both or none of these plans and if you would be willing to incur 
higher costs to pay for these plans.  Please keep in mind that whether you support 
these plans or not would not have any effect on you ability to participate in any 
boating activity or other recreation in southeast Florida.” 

Then the respondent was asked a yes or no question regarding the natural reef plan, the artificial 
reef plan and both plans.  For example, the question regarding both plans read:  “Suppose that 
both of the above plans to maintain the natural and artificial reefs in southeast Florida were put 
together in a combined program.  Consider once again your total trip cost for your last trip to use 
the reefs in southeast Florida including travel expenses, lodging, and all boating expenses.  If 
your total costs for this trip would have been $_____ higher, would you be willing to pay this 
amount to maintain the artificial and natural reefs?” 

The amounts (bid values) of $20, $100, $200, $1,000, and $2,000 were rotated from respondent 
to respondent.  For the individual programs (just natural or artificial reef protection), the amounts 
were one-half of the above amounts:  $10, $50, $100, $500 and $1,000.  

Table 6.2.3-1 (Visitors) 
Annual Value of Reefs To Reef Users and Capitalized Value 

Data Represents June 2000 to May 2001 
Visitor Reef-Users in Monroe County 

Item 
All Reefs – Artificial 

and Natural 
Artificial 
Reefs 

Natural 
Reefs 

Number of Person-Days of Reef Use 2,076,862 478,395 1,598,467 

Use Value Per Person-Day ($2000) $17.19 $12.23 $22.35 

Annual Use Value - ($2000) $38,673,282 $5,851,199 $35,719,677 
Capitalized Value @ 3 percent Discount 
Rate ($2000) 

$1,289,109,400 $195,039,967 $1,190,655,900 

 

Values for all reefs were taken from statistical analysis of responses to Question 38 of Visitor 
Boater Survey5:  “Suppose that both of the above plans to maintain the natural and artificial reefs 
                                                 
5  For a complete description of the contingent valuation questions, please refer to the Visitor Boater Survey 

and the Blue Card (which is white in this report but labeled “Blue Card” in Appendix B. 
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in southeast Florida were put together into a combined program...If your total costs for this trip 
would have been $___ higher, would you have been willing to pay this amount to maintain the 
artificial and natural reefs.”  Values for artificial reefs were taken from statistical analysis of 
responses to Question 36 pertaining only to a program to maintain the existing artificial reefs in 
their current condition.  Values for natural reefs were taken from statistical analysis of responses 
to Question 34 pertaining only to a program to maintain the natural reefs in their current 
condition.   

Chapter 2.2.2 provides a general description of the procedures used to analyze the data and the 
procedures used to estimate the user values presented here.  For a more technical discussion, 
please see the Technical Appendix to this document which is a separate report.  The Technical 
Appendix describes the methods used to derive the values presented here and provides 
alternative estimates using different methods.  Here we present only the estimates of total annual 
use value, use value per person-day, and the asset value of the reefs derived using the logit 
model. 

The estimated use values are consistent with the idea that natural reefs are preferred to artificial 
reefs.  For Monroe County visitors, the average use value per person-day of natural reef use was 
$22.35 versus $12.23 for artificial reef use.  Total use is also higher for natural versus artificial 
reefs.  Monroe County visitors’ natural reef use was almost 1.6 million person-days versus 478 
thousand person-days for artificial reefs. This translated into an estimate of total annual use value 
of  $35.7 million for natural reefs and $5.9 million for artificial reefs.  Capitalizing the annual 
use values, using a three percent interest rate, yields asset values of about $1.2 billion for the 
natural reefs and $195 million for the artificial reefs.    

Annual use value represents the annual flow of total use value (i.e., the recreational benefits) to 
the reef-using public.  From a public policy point of view, government spends money on the 
protection and management of the valuable resources of the natural and artificial reefs including 
investments to deploy new artificial reefs and enhance natural reefs.  In addition, government 
entities incur variable costs each year to support marine patrol, biologists, planners and even 
contracts with economists to help carry out the mission of protecting the existing reef system.  
These costs can be compared with the annual flow of total use value of the reef to determine if 
this is indeed a wise investment. 

The question combining the natural and artificial reef programs yielded estimates of value lower 
than that derived by adding-up the values of the natural and artificial reef programs separately.  
However, for Broward County residents this difference was not significant.  This result is 
consistent with past research.  Some respondents are not willing to pay the sum of the values of 
the individual programs to finance the combined programs.  This is largely due to the income 
constraints as higher bid values are provided to the respondents under the combined programs.  
The value of the combined programs provide a conservative or lower bound estimate of the total 
natural and artificial reef values. 

761



6.0 Socioeconomic Value of Reefs in Monroe County 

 
 

 
Hwd:40289R035.doc 6-32 Socioeconomic Study of Reefs in Southeast Florida 
  Final Report 

The capitalized value of reef use value is the present value of the annual values calculated at 
three percent discount rate.  It represents the “stock” value analogous to land market values.  The 
capitalized visitor reef user value associa ted with Monroe County reefs, both artificial and 
natural, is $1.3 billion.  Bear in mind that this value only includes the value that visitor reef users 
place on the reefs and does not include the values that resident reef users and non-reef-users 
place on the reefs or the economic contribution of the reefs.  The estimation of the value of reefs 
to non-reef users was not part of this study. 

Reef users’ willingness to pay to invest in and maintain “new” artificial reefs is provided in 
Table 6.2.3-2.  The use value per person-day is the value per day or a portion of a day of 
artificial reef use.   In Monroe County, reef users are willing to pay $1.7 million annually for this 
program in Monroe County. 

Table 6.2.3-2 (Visitors) 
Estimated Use Value of Investing in and Maintaining 

"New" Artificial Reefs in the County 
Visitor Reef-Users in Monroe County 

Item Value 
Number of Person-Days of Artificial Reef Use 478,395 
Use Value Per Person-Day for "New" Artificial Reefs ($2000) $3.60 
Annual Use Values for "New" Artificial Reefs $1,724,324 
Capitalized Value @ 3 percent Discount Rate ($2000) $57,477,467 
Note:  Use value per person-day is the use value per whole day or portion of a day of artificial reef use. 
 

The value of reefs by reef type and activity type for Monroe County is provided in Table 6.2.3-3. 
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Table 6.2.3-3 (Visitors) 
Value of Reefs to Visitors to Monroe County, by Reef Type and Activity, 2000-2001 

Reef Type/Activity Person-Days 
Annual User 

Value ($) 
User Value Per 
Person-Day ($) 

Natural Reefs 1,598,467 $35,719,677 $22.35 
   Snorkeling 641,218 $17,428,710 $27.18 
   Scuba Diving 282,336 $5,854,637 $20.74 
   Fishing 603,549 $10,479,512 $17.36 
   Glass Bottom Boats 71,363 $1,956,818 $27.42 
Artificial Reefs 478,395 $5,851,199 $12.23 
   Snorkeling 121,778 $1,755,307 $14.41 
   Scuba Diving 75,632 $751,366 $9.93 
   Fishing  277,349 $3,290,720 $11.86 
   Glass Bottom Boats 3,636 $53,807 $14.80 
Natural & Artificial Reefs  2,076,862 $38,673,282 $18.62 
   Snorkeling 762,996 $15,397,007 $20.18 
   Scuba Diving 357,967 $6,445,422 $18.01 
   Fishing 880,899 $15,141,356 $17.19 
   Glass Bottom Boats 75,000 $1,689,496 $22.53 
New Artificial Reefs 478,395 $1,724,324 $3.60 
   Snorkeling 121,778 $356,746 $2.93 
   Scuba Diving 75,632 $425,167 $5.62 
   Fishing 277,349 $923,763 $3.33 
   Glass Bottom Boats 3,636 $18,648 $5.13 
 

6.2.4 Demographic Information 
The Visitor Boater Survey asked the respondent questions regarding his/her socioeconomic 
characteristics so that a picture of the typical reef user could be deve loped.  The results for 
Monroe County are summarized in Table 6.2.4-1. 
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Table 6.2.4-1 (Visitors) 
Demographic Characteristics of Visitor Reef-Users in Monroe County, 2000 
Characteristic Value 
Median Age of Respondent – Years 44 
Sex of Respondent  

Male 70% 
Female 30% 

Race of Respondent  
White 95% 
Black 2% 
Other 3% 

Percent Hispanic / Latino 8% 
  
Median Household Income $87,500 
  
Average Years Boating in Southeast Florida 7.4 
  
Average Length of Own Boat Used in Saltwater Boating in Feet 22 
  
Percent of Respondents Who Belong to Fishing and/or Diving Clubs 11% 

 

6.3 Total – Residents and Visitors 
This section summarizes the user activities, economic contribution and use values associated 
with the artificial and natural reefs for both residents and visitors of Monroe County.  
Demographic information of both resident and visitor reef users is also provided. 

6.3.1 User Activity 
The numbers of person-days spent using the reefs in Monroe County by reef type and population 
(residents and visitors) are summarized in Table 6.3.1-1.  Visitors and residents spent 5.1 million 
person-days using artificial and natural reefs in Monroe County during the 12-month period from 
June 2000 to May 2001.   Residents spent 3.0 million person-days and visitors spent 2.1 million 
person-days.  Reef users spent 1.5 million person-days using artificial reefs and 3.6 million 
person-days using natural reefs. A summary of reef use by type of activity is provided in Table 
6.3.1-2. 
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Table 6.3.1-1 
Number of Person-Days Spent on Artificial and 

Natural Reefs in Monroe County 
Residents and Visitors – in millions 

Population Artificial Reefs Natural Reefs All Reefs 
Residents 0.99 2.04 3.03 
Visitors 0.48 1.60 2.08 
Total 1.47 3.64 5.11 

 
Table 6.3.1-2 

Number of Person-Days Spent Using Reefs in Monroe County 
By Recreational Activity 

Residents and Visitors – in millions 
Activity Residents Visitors Total 
Snorkeling 0.99 0.76 1.75 
Scuba Diving 1.57 0.36 1.93 
Fishing 0.48 0.88 1.36 
Glass Bottom Boat - 0.075 0.075 
Total 3.04 2.08 5.11 
Note:  Residents were not asked about their use of glass-bottom boats. 

 
Reef diving and reef fishing are equally common in Monroe County.  Snorkeling is more 
common than scuba diving.  Fishing comprises 1.36 million person-days while scuba diving and 
snorkeling comprise 1.93 million person-days and 1.75 million person-days, respectively.  
Resident reef-related recreation comprises 60 percent of total reef-related recreation by residents 
and visitors in Monroe County.  Residents spend significantly more days scuba diving than do 
visitors. 

6.3.2 Economic Contribution 
The total economic contribution of the reefs to Monroe County includes the contribution of reef 
expenditures to sales, income and employment.   Expenditures by visitors generate income and 
jobs within the industries that supply reef-related goods and services, such as charter / party boat 
operations, restaurants and hotels.  These industries are called direct industries.  In addition, 
these visitor expenditures create multiplier effects wherein additional income and employment is 
created as the income earned by the reef-related industries is re-spent within the county.  These 
additional effects of reef-related expenditures are called indirect and induced.  Indirect effects are 
generated as the reef-related industries purchase goods and services from other industries in the 
county.  Induced effects are created when the employees of the direct and indirect industries 
spend their money in the county. 

For visitors, the direct, indirect and induced economic contribution of the reefs was estimated 
using the estimated reef-related expenditures and economic input-output models. 
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For residents, the expenditures were converted to sales, income and employment generated 
within the directly affected industries.  The  multiplier effect of reef-related spending by residents 
in the county was not estimated because this spending is also the result of multiplier effects from 
other economic activities within the county.  The multiplier effect of resident spending on reef-
related activities is attributed both to the reef system and to these other economic activities that 
generated the resident income used to purchase the reef-related goods and services.  Thus, the 
economic importance of the reefs would be overstated if the multiplier effects were considered.  
To provide a conservative estimate of the economic contribution of resident use of the reef 
system, the multiplier effects were not included. 

The economic contributions of the artificial, natural and all reefs to Monroe County are provided 
in Tables 6.3.2-1 through 6.3.2-3.  The sales contribution is defined as the value of the additional 
output produced in the county due to the reef-related expenditures.  The total income 
contribution is defined as the sum of employee compensation, proprietor’s income, interest, 
rents, and profits generated as a result of the reef-related expenditures.  The employment 
contribution is the number of full- time and part-time jobs created due to the reef-related 
expenditures. 

Reef-related expenditures in Monroe County generated $489 million in sales during the 12-
month period from June 2000 to May 2001.  These sales resulted in $138 million in income to 
Monroe County residents and provided 9,800 jobs in Monroe County.   Artificial reef-related 
expenditures accounted for 24 percent of the economic contribution of all reefs and natural reef-
related expenditures accounted for 76 percent of the economic contribution. 

Table 6.3.2-1 
Economic Contribution of Artificial Reef-Related Expenditures 

to Monroe County 
June 2000 to May 2001 – In 2000 dollars 

Contribution to: 
Round of Spending Sales Incomeb Employmentc 
Directa    

Resident $44,300,000 $5,800,000 403 
Visitord $73,356,586 $26,700,000 1,916 
Total $117,656,586 $32,500,000 2,319 

Indirectd $8,802,790   
Induced    
Total $126,459,376 $32,500,000 2,319 
a  The direct contribution is the actual expenditures made in the county. 
b   Total income includes employee compensation, proprietor's income, interest, rents and profits 
c  Employment includes the number of full-time and part-time jobs. 
d For sales, both the indirect and induced contribution are included under indirect.  For income and 

employment, the direct, indirect and induced contributions are included under direct. 
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Table 6.3.2-2 
Economic Contribution of Natural Reef-Related Expenditures 

to Monroe County 
June 2000 to May 2001 – In 2000 dollars 

Contribution to: 
Round of Spending Sales Incomeb Employmentc 
Directa    

Resident $88,000,000 $11,400,000 792 
Visitord $245,162,036 $94,200,000 6,737 
Total $333,162,036 $105,600,000 7,529 

Indirectd $29,419,445   
Induced    
Total $362,581,481 $105,600,000 7,529 
a  The direct contribution is the actual expenditures made in the county. 
b   Total income includes employee compensation, proprietor's income, interest, rents and profits 
c  Employment includes the number of full-time and part-time jobs. 
d For sales, both the indirect and induced contribution are included under indirect.  For income 

and employment, the direct, indirect and induced contributions are included under direct. 
 

Table 6.3.2-3 
Economic Contribution of All Reef-Related Expenditures 

to Monroe County 
 June 2000 to May 2001 – In 2000 dollars 

Contribution to: 
Round of Spending Sales Incomeb Employmentc 
Directa    

Resident $132,300,000 $17,200,000 1,195 
Visitord $318,518,622 $120,900,000 8,653 
Total $450,818,622 $138,100,000 9,848 

Indirectd $38,222,235 $0 0 
Induced  $0 0 
Total $489,040,857 $138,100,000 9,848 
a  The direct contribution is the actual expenditures made in the county. 
b   Total income includes employee compensation, proprietor's income, interest, rents and profits 
c  Employment includes the number of full-time and part-time jobs 
d For sales, both the indirect and induced contribution are included under indirect.  For income 

and employment, the direct, indirect and induced contributions are included under direct. 
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6.3.3 Use Value 
In this study, three types of use values were estimated:  (1)  the value of maintaining the natural 
reefs in their existing condition; (2) the value of maintaining the artificial reefs in their existing 
condition and (3) the value of adding and maintaining additional artificial reefs.   In general, use 
value is the maximum amount of money that reef users are willing to pay to maintain the reefs in 
their existing condition and to add more artificial reefs to the system.  Use value is measured in 
terms of per person per day of reef use and in aggregate for all users of the reef system. 

The annual value Monroe County visitors and residents place on protecting the reefs in their 
existing condition and the associated capitalized value is presented in Table 6.3.3-1.  The annual 
value visitor and resident reef-users place on investing in and maintaining “new” artificial reefs 
is presented in Table 6.3.3-2.  These values were explained in Sections 6.1.3 and 6.2.3. 

Table 6.3.3-1 
Annual Use Value Associated with Protecting Reefs in their Existing Condition and 

Capitalized Value associated With Reef Use 
Data Represents June 2000 to May 2001 

Monroe County, Florida 
Item Residents Visitors Total 

All Reefs - Artificial and Natural    
Number of Person-Days of Reef Use 
(millions) 3.03 2.08 5.11 

Use Value Per Person-Day $3.88 $17.19 $9.87 
Annual Use Value - (million dollars) $11.77 $38.67 $50.44 
Capitalized Value @ 3 percent Discount 
Rate (million dollars) $390 $1,289 $1,679 

Artificial Reefs    
Number of Person-Days of Reef Use 
(millions) 0.99 0.48 1.47 

Use Value Per Person-Day  $3.54 $12.23 $6.36 
Annual Use Value - (million dollars) $3.50 $5.85 $9.35 
Capitalized Value @ 3 percent Discount 
Rate (million dollars) $116.7 $195.0 $311.7 

Natural Reefs    
Number of Person-Days of Reef Use 
(millions) 2.04 1.60 3.64 

Use Value Per Person-Day  $9.56 $22.35 $16.34 
Annual Use Value - (million dollars) $23.74 $35.72 $59.46 
Capitalized Value @ 3 percent Discount 
Rate (million dollars) $651 $1,191 $1,842 
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Table 6.3.3-2 
Estimated Value to Reef Users From Investing in and 

Maintaining "New" Artificial Reefs 
Monroe County, Florida 

Item Residents Visitors Total 
Number of Person-Days of Artificial Reef 
Use (millions) 

0.99 0.48 1.47 

Use Value Per Person-Day for "New" 
Artificial Reefs  

$0.42 $3.60 $1.46 

Annual Use Values for "New" Artificial 
Reefs (million dollars) 

$0.42 $1.72 $2.14 

Capitalized Value @ 3 percent Discount 
Rate (million dollars) 

$14.0 $57.5 $71.5 

 

6.3.4 Demographic Information 
This section summarizes and compares the demographic characteristics of visitor and resident 
reef users.  These characteristics were obtained from the resident boater survey and the visitor 
boater survey.  They are summarized in Tables 6.3.4-1.  A comparison of the demographics 
indicate that resident and visitors are very similar in terms of age, race, income, and membership 
in fishing and/or diving clubs. 
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Table 6.3.4-1 
Demographic Characteristics of Resident and Visitor Reef-Users in 

Monroe County, 2000 
 Resident Reef-Users Visitor Reef-Users 

Median Age of Respondent 54 44 
Sex Of Respondent  Percent Percent 

    Male 86% 14% 

    Female 70% 30% 
% of Resident Reef-Users % of Visitor Reef-Users 

 White Black Other White Black Other 

Race Of Respondent 94% .02% 5.8% 95% 2% 3% 
 % of Resident Reef-Users % of Visitor Reef-Users 

Percent Hispanic/Latino 7% 8% 

 Resident Reef-Users Visitor Reef-Users 

Median Household Income $56,393 $87,500 

 Residents Visitors 

Average Years Boating in 
South Florida 

22 7.4 

 Residents Visitors 

Average Length of Boat 
Used for Salt Water 
Activities in Feet 

24 22 

 Residents Visitors 

% of Respondents Who 
Belong to Fishing and/or 
Diving Clubs  

15% 11% 
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Department of Hospitality Administration
College of Business
1 Champions Way, Suite 4100
Tallahassee, Florida 32306-2541
850.644.4787 FAX 850.644.5565

Fall, 2000

Dear Florida Boat Owner,

Please find enclosed a boater's survey to be completed. You have been randomly selected
from a list of Florida boat owners to participate in this study. Please place the completed
survey in the enclosed postage-paid business reply envelope and return it at your earliest
convemence.

This study is very important to evaluate the socio-economic impact of artificial and
natural reefs in your county .Your completing and returning this survey is vital to this
study. Please be reminded that your responses are strictly confidential and will be
combined with over 25,000 other responses. Upon completion of the survey, all mailing
lists will be destroyed.

This project is called the Socioeconomic Study of Reefs in Southeast Florida being
sponsored by the counties ofPalm Beach, Broward, Miami-Dade and Momoe; the
Florida Fish and Wildlife Conservation Commission; and the National Oceanic and
Atmospheric Administration. This study will determine, ina comprehensive manner, the
net economic value of the natural and artificial reef resources of southeast Florida to the
users of these reefs and the local economies. This study is expected to demonstrate the
importance of additional funding at the federal, State and local levels to protect our
resources while promoting reef use.

Your help is vital to this study and should you have any questions or concerns, please feel
free to contact me.

Thank you very much for your participation
y~ A.L i ,

Dr. Mark A. Bonn Ph.D.
Professor
Florida State University
850-644-8244

UNIVERSITY
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______________________________________________________________________________________________ 
 
 OMB Approval #0648-0410 Expires: 7/31/03 

SURVEY ID# :  ___________  
 
SECTION 1:  Screening  

 
1. Over the past 12 months, how many days have you used your boat for saltwater activities in your county of residence?  

______ (days)   
 

2. While saltwater boating in your county of residence over the past 12 months, did you use the artificial or natural reefs for 
any recreational activities such as fishing, diving or snorkeling?  

  
YES______   (If yes, please continue with the survey.)   

NO  ______   (If no, please return this uncompleted survey.  It is very important that you return this survey.) 

____________________________________________________________________________________________ 
 
SECTION 2: Activity Profile and Use of Reefs  
 
3. Of the days spent saltwater boating in your county of residence over the past 12 months, how many of these days were 

spent:  
 

Saltwater fishing? ________ Snorkeling? ________    Scuba diving? ________ 
 
4. Of the days spent saltwater fishing in your county of residence over the past 12 months, how many of these days were spent 

fishing on: 
 

 Artificial reefs?  ________   Natural reefs?  ________ 
 
5. If you spent a portion of your saltwater fishing days on both artificial and natural reefs, what percent of your time do you 

usually spend on: 
  
 Artificial reefs? ________    Natural reefs?  ________  
 
6. Of the days you spent snorkeling in your county of residence over the past 12 months, how many different dives were done 

on: 
 
Artificial reefs? ________   Natural reefs? ________ 

 
 
7. Of the days you spent scuba diving in your county of residence over the past 12 months, how many different dives were 

done on:  
 
Artificial reefs? ________   Natural reefs? ________ 

______________________________________________________________________________________________ 
 
SECTION 3:  Expenditures 
 
8. How many other people living in your county of residence went with you on your last trip to go: 
 
     Saltwater fishing? ________        Snorkeling? ________      Scuba diving? ________ 
 
9. How many other people who are not residents of your county went with you on your last trip to go: 
 
     Saltwater fishing? ________      Snorkeling? ________       Scuba diving? ________ 
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10. On your most recent saltwater fishing day, snorkeling day, and scuba diving day in your county of residence, would you 
please indicate your best estimate of how much money you and your party spent in your county of residence? 

 
Expenditures in your county of residence on most recent day 

 
Expense Item Fishing Snorkeling Scuba Diving 

Boat Oil and Gas $ $ $ 

Bait $ $ $ 

Tackle $ $ $ 

Ice $ $ $ 

Food & Beverages from stores $ $ $ 

Food & Beverages from Restaurants/Bars $ $ $ 

Gas for Auto $ $ $ 

Boat ramp fees & parking fees $ $ $ 

Marina slip rental & dockage fees $ $ $ 

Equipment rentals $ $ $ 

Sundries (sun screen, sickness pills, etc.) $ $ $ 

Any other items not mentioned above $ $ $ 

Number of people who spent or benefited 
from these expenditures    

______________________________________________________________________________________________ 
 
SECTION 4:  Value of Reefs 
 
Local and state government agencies are considering different approaches to maintaining the health and condition of natural and 
artificial reefs in Southeast Florida.  One plan focuses on providing greater protection for natural reefs by maintaining water 
quality, limiting damage to natural reefs from anchoring, and preventing overuse of the natural reefs.  A second plan focuses on 
protecting the artificial reefs by maintaining water quality, limiting damage to artificial reefs from anchoring, and preventing 
overuse of the artificial reefs. 
 
Both of these plans will involve increased costs to local businesses that will ultimately be passed on to both residents and visitors 
in Southeast Florida.  We are doing this survey because local government agencies want to know whether you support one, both, 
or none of these plans and if you would be willing to incur higher cost to pay for these plans.  Please keep in mind that whether 
you support these plans or not would not have any effect on your ability to participate in any boating activity or other recreation 
in Southeast Florida. 
 
11. Southeast Florida includes Palm Beach, Broward, Miami-Dade and Monroe Counties.   The Florida Keys are in Monroe 

County.   Over the past 12 months, how many boating trips have you made in southeast Florida to use the: 
Natural reefs? ________ (# of trips).  Artificial reefs? ________ (# of trips). 

 
12. Suppose there was a plan to maintain the health and condition of natural reefs in southeast Florida.  First, consider your 

total costs for your last boating trip in southeast Florida including travel expenses, lodging, and all boating expenses. If your 
total costs for this trip would have been $________ higher, would you have been willing to pay this amount to maintain the 
natural reefs in their existing condition? 

 
____ YES    ____ NO  
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_______________________________________________________________________________________________________ 
 
If you answered NO to the above question or you don’t know or you refuse to answer the question, please circle the one letter 
that best explains your reason for saying no or don’t know; or refusing to answer? 
 
A. A contribution of that amount is more than natural reefs are worth to me. 
B. I really don’t know how much natural reefs are worth to me. 
C. There are no problems with water quality or the natural reefs. 
D. There is not enough information to form a decision. 
E. I don’t understand or like the question. 
F. I already pay too much to government. 
G. Government waste should be reduced to pay for water quality protection and management of the natural reefs. 
H. Other  (please explain):  _____________________________________________________________ 
 
 
13. Now suppose there was a plan to maintain the health and condition of artificial reefs in southeast Florida and that this was 

the only plan you were asked to consider.  Think about your total costs for your last boating trip in southeast Florida again 
including travel expenses, lodging, and all boating expenses.  If your total costs for this trip would have been $ ________ 
higher, would you have been willing to pay this amount to maintain the artificial reefs in their existing condition? 

 
____ YES    ____ NO 
 

If you answered NO to the above question or you don’t know or you refuse to answer the question, please circle the one letter 
that best explains your reason for saying no or don’t know; or refusing to answer? 
 
A. A contribution of that amount is more than artificial reefs are worth to me. 
B. I don’t really know how much artificial reefs are worth to me. 
C. There are no problems with water quality or the artificial reefs. 
D. There is not enough information to form a decision. 
E. I don’t understand or like the question. 
F. I already pay too much to government. 
G. Government waste should be reduced to pay for water quality protection and management of the artificial reefs. 
H. Other  (please explain):  _____________________________________________________________ 
 
 
14. Finally, suppose that both of these plans to maintain the existing condition of natural and artificial reefs in southeast 

Florida were put together into a combined program.  Consider once again your total costs for your last boating trip in 
southeast Florida including travel expenses, lodging, and all boating expenses.  If your total costs for this trip would have 
been $________ higher, would you have been willing to pay this amount to maintain the natural and artificial reefs in their 
existing condition?   

 
____ YES  ____ NO  

 
If you answered NO to the above question or you don’t know or you refuse to answer the question, please circle the one letter 
that best explains your reason for saying no or don’t know; or refusing to answer? 
 
A. A contribution of that amount is more than reefs are worth to me. 
B. I don’t really know how much reefs are worth to me. 
C. There are no problems with water quality or the reefs. 
D. There is not enough information to form a decision. 
E. I don’t understand or like the question. 
F. I already pay too much to government. 
G. Government waste should be reduced to pay for water quality protection and management of the reefs. 
H. Other  (please explain):  _____________________________________________________________ 
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______________________________________________________________________________________________ 
 
SECTION 5:  No Take Area Opinions  
 
In July 1997, the Florida Keys National Marine Sanctuary created 23 areas or zones in which the taking of anything is 
prohibited.  The total area of this no take zone is 13.37 square miles.  A no take zone is a designated area of the reef system in 
which nothing is to be taken from this area including fish and shellfish. 
 
15. Do you support the currently designated “NO TAKE” zones in the Florida Keys? 

____ YES    ____ NO   ____ Don’t Know   ____ Refused 

16. Would you support the creation of  “NO TAKE” zones on some of the reefs in Palm Beach, Broward, and Dade counties? 
 

____YES  ____NO  ____Don’t Know  ____Refused 

17. Would you support the creation of  “NO TAKE” zones on some of the reefs in your county of residence? 

 
____ YES    ____ NO   ____ Don’t Know   ____ Refused  

18. What percentage of the coral or natural reefs in your county do you think would be a reasonable proportion to protect by 
giving them NO TAKE designation?  __________(%) 

 
SECTION 6:  Demographics 
 
19. How long have you been boating in south Florida?  __________ (# years) 

20. What is the length of your boat that you use for your saltwater activities?  _____ (feet) 

21. Are you a member of fishing or diving club?  ____ YES  ____  NO 

22. In what year were you born? 19 ____ 

23. What is your zip code?  __________ (five digits) 

24. How long have you lived in this county? _____ (# years) 

25. Are you:  Male? ____   Female? ____    

26. Are you Hispanic, Latino, or have Spanish origin?  ____ YES  ____ NO 

27. Please circle the letter that best describes you?  

a. White 
b. Black or African American 
c. American Indian or Alaska Native 
d. Asian 

e. Native Hawaiian or Other Pacific Islander 
f. Other (please 

notify)_______________________ 

 
27. Please circle the letter of your highest education level? 

 
a.    Completed grades 1-9 
b. Some high school 
c. High School graduate 

d. Some college or vocational school 
e. College graduate 
f. Graduate or professional degree 

 
28. Please circle the letter that corresponds to your estimated household income before taxes? 

 
(a) less than $5,000  (f) $30,000 to 34,999  (k)  $75,000 to $99,999  

(b) $5,000 to $9,999  (g) $35,000 to $39,999  (l) $100,000 to $149,000 

(c) $10,000 to $14,999  (h)   $40,000 to $49,999  (m)  $150,000 or more 

      (d)  $15,000 to $24,999  (i) $50,000 to $59,000   

(e) $25,000 to $29,999  (j) $60,000 to   $74,999 
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 OMB Approval #0648-0410 Expires: 7/31/03 

SURVEY ID# :  ___________  
 
SECTION 1:  Screening  

 
1. Over the past 12 months, how many days have you used your boat for saltwater activities in your county of residence?  

______ (days)   
 
 

2. While saltwater boating in your county of residence over the past 12 months, did you use the artificial or natural reefs for 
any recreational activities such as fishing, diving or snorkeling?  

  
YES______   (If yes, please continue with the survey.)   

NO  ______   (If no, please return this uncompleted survey.  It is very important that you return this survey.) 

____________________________________________________________________________________________ 
 
SECTION 2: Activity Profile and Use of Reefs  
 
3. Of the days spent saltwater boating in your county of residence over the past 12 months, how many of these days were 

spent:  
 

Saltwater fishing? ________ Snorkeling? ________    Scuba diving? ________ 
 
 
4. Of the days spent saltwater fishing in your county of residence over the past 12 months, how many of these days were spent 

fishing on: 
 

 Artificial reefs?  ________   Natural reefs?  ________ 
 
 
5. If you spent a portion of your saltwater fishing days on both artificial and natural reefs, what percent of your time do you 

usually spend on: 
  
 Artificial reefs? ________    Natural reefs?  ________  
 
 
6. Of the days you spent snorkeling in your county of residence over the past 12 months, how many different dives were done 

on: 
 
Artificial reefs? ________   Natural reefs? ________ 

 
 
7. Of the days you spent scuba diving in your county of residence over the past 12 months, how many different dives were 

done on:  
 
Artificial reefs? ________   Natural reefs? ________ 

 
 
 
 
 
 
 
 
_______________________________________________________________________________________________________ 
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SECTION 3:  Expenditures 
 
8. How many other people living in your county of residence went with you on your last trip to go: 
 
     Saltwater fishing? ________        Snorkeling? ________      Scuba diving? ________ 
 
9. How many other people who are not residents of your county went with you on your last trip to go: 
 
     Saltwater fishing? ________      Snorkeling? ________       Scuba diving? ________ 
 
10. On your most recent saltwater fishing day, snorkeling day, and scuba diving day in your county of residence, would you 

please indicate your best estimate of how much money you and your party spent in your county of residence? 
 

Expenditures in your county of residence on most recent day 
 

Expense Item Fishing Snorkeling Scuba Diving 

 
Boat Oil and Gas $ $ $ 

 
Bait $ $ $ 

 
Tackle $ $ $ 

 
Ice $ $ $ 

 
Food & Beverages from stores $ $ $ 

 
Food & Beverages from Restaurants/Bars $ $ $ 

 
Gas for Auto $ $ $ 

 
Boat ramp fees & parking fees $ $ $ 

 
Marina slip rental & dockage fees $ $ $ 

 
Equipment rentals $ $ $ 

 
Sundries (sun screen, sickness pills, etc.) $ $ $ 

 
Any other items not mentioned above $ $ $ 

Number of people who spent or benefited 
from these expenditures    

 
 
 
 
 
 
 
 
 
 
 
 
 
_______________________________________________________________________________________________________ 

GJREEFV3MailPBBMD.doc  Please Continue 2779



Socioeconomic Study of Reefs in Southeast Florida                               
Resident Boater Survey 2 

_______________________________________________________________________________________________________ 
 
SECTION 4:  Value of Reefs 
 
11. Southeast Florida includes Palm Beach, Broward, Dade and Monroe Counties.   The Florida Keys are in Monroe County.   

Over the past 12 months, how many boating trips have you made in southeast Florida to use the: 
 

Natural reefs? ________ (# of trips).  Artificial reefs? ________ (# of trips). 
 
Local and state government agencies are being asked to evaluate how users of artificial reefs value new artificial reefs.  Artificial 
reef programs cost money.  Suppose that the government proposed that all users of the artificial reefs would pay for all newly 
constructed reefs.  Fishermen and divers with their own boats would pay for a decal as part of their boat registration and/or, if 
they used a charter/party boat or a rental boat (pay operation), they would pay for the costs through higher fees charged by the 
pay operation.  The money would go into a trust fund that could only be used for the construction and maintenance of artificial 
reefs in southeast Florida. 
 
12.  Would you be willing to pay $ ________  per year when you renew your boat registration and/or the amount in higher fees 
to a charter/party boat or rental boat operation to fund this program?   
 

____ YES   ____ NO  
 
If you answered NO to the above question or you don’t know or you refuse to answer the question, please circle the one letter 
that best explains your reason for saying no or don’t know; or refusing to answer? 
 
A. A contribution of that amount is more than new artificial reefs are worth to me. 
B. I really don’t know how much new artificial reefs are worth to me. 
C. There are enough artificial reefs already. 
D. There is not enough information to form a decision. 
E. I don’t understand or like the question. 
F. The government should fund the artificial reef program out of general revenue and not a specific tax or fee. 
G. I already pay too much to the government. 
H. Government waste should be reduced to fund the artificial reef program. 
I. Other  (please explain):  _____________________________________________________________ 
 
 
SECTION 5:  No Take Area Opinions  
 
In July 1997, the Florida Keys National Marine Sanctuary created 23 areas or zones in which the taking of anything is 
prohibited.  The total area of this no take zone is 13.37 square miles.  A no take zone is a designated area of the reef system in 
which nothing is to be taken from this area including fish and shellfish. 
 
13. Do you support the currently designated “NO TAKE” zones in the Florida Keys? 

____ YES    ____ NO   ____ Don’t Know   ____ Refused 

14. Would you support the creation of  “NO TAKE” zones on some of the reefs in your county of residence? 
 

____ YES    ____ NO   ____ Don’t Know   ____ Refused  

15. What percentage of the coral or natural reefs in your county do you think would be a reasonable proportion to protect by 
giving them NO TAKE designation?  __________(%) 

 
 
 
 
 
 
 
 
_______________________________________________________________________________________________________ 
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SECTION 6:  Demographics 
 
16. How long have you been boating in south Florida?  __________ (# years) 

17. What is the length of your boat that you use for your saltwater activities?  _____ (feet) 

18. Are you a member of fishing or diving club?  ____ YES  ____  NO 

19. In what year were you born? 19 ____ 

20. What is your zip code?  __________ (five digits) 

21. How long have you lived in this county? _____ (# years) 

22. Are you:  Male? ____   Female? ____    

23. Are you Hispanic, Latino, or have Spanish origin?  ____ YES  ____ NO 

24. Please circle the letter that best describes you?  

a. White 
b. Black or African American 
c. American Indian or Alaska Native 
d. Asian 

e. Native Hawaiian or Other Pacific Islander 
f. Other (please 

notify)_______________________ 

 
25. Please circle the letter of your highest education level? 

 
a.    Completed grades 1-9 
b. Some high school 
c. High School graduate 

d. Some college or vocational school 
e. College graduate 
f. Graduate or professional degree 

 
 
26. Please circle the letter that corresponds to your estimated household income before taxes? 

 
(a) less than $5,000  (f) $30,000 to 34,999  (k)  $75,000 to $99,999  

(b) $5,000 to $9,999  (g) $35,000 to $39,999  (l) $100,000 to $149,000 

(c) $10,000 to $14,999  (h)   $40,000 to $49,999  (m)  $150,000 or more 

      (d)  $15,000 to $24,999  (i) $50,000 to $59,000   

(e) $25,000 to $29,999  (j) $60,000 to $74,999   

 

 

 

 

 

 

 

 

 

 

_______________________________________________________________________________________________________ 
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 OMB Approval #0648-0410 Expires: 7/31/03 

SURVEY ID# :  ___________  
SECTION 1:  Screening  

 
1. Over the past 12 months, how many days have you used your boat for saltwater activities in your county of residence?  

______ (days)   
 

2. While saltwater boating in your county of residence over the past 12 months, did you use the artificial or natural reefs for 
any recreational activities such as fishing, diving or snorkeling?  

  
YES______   (If yes, please continue with the survey.)   

NO  ______   (If no, please return this uncompleted survey.  It is very important that you return this survey.) 

____________________________________________________________________________________________ 
 
SECTION 2: Activity Profile and Use of Reefs  
 
3. Of the days spent saltwater boating in your county of residence over the past 12 months, how many of these days were 

spent:  
 

Saltwater fishing? ________ Snorkeling? ________    Scuba diving? ________ 
 
4. Of the days spent saltwater fishing in your county of residence over the past 12 months, how many of these days were spent 

fishing on: 
 

 Artificial reefs?  ________   Natural reefs?  ________ 
 
5. If you spent a portion of your saltwater fishing days on both artificial and natural reefs, what percent of your time do you 

usually spend on: 
  
 Artificial reefs? ________    Natural reefs?  ________  
 
6. Of the days you spent snorkeling in your county of residence over the past 12 months, how many different dives were done 

on: 
 
Artificial reefs? ________   Natural reefs? ________ 

 
7. How many of these dives were done in the Sanctuary Preservation Areas or Ecological Reserves in the Florida Keys 

National Marine Sanctuary?  These areas are marked with yellow buoys. 
 

__________ (number of dives) 
 
8. Of the days you spent scuba diving in your county of residence over the past 12 months, how many different dives were 

done on:  
 
Artificial reefs? ________   Natural reefs? ________ 

 
9. How many of these dives were done in the Sanctuary Preservation Areas or Ecological Reserves in the Florida Keys 

National Marine Sanctuary?  These areas are marked with yellow buoys. 
 

__________ (number of dives) 
 
 
 
_____________________________________________________________________________________________ 
 

GJREEFV2MailMonroe.doc Please Continue 1782



Socioeconomic Study of Reefs in Southeast Florida                               
Resident Boater Survey 1 – Monroe County 

 
SECTION 3:  Expenditures 
 
10. How many other people living in your county of residence went with you on your last trip to go: 
 
     Saltwater fishing? ________        Snorkeling? ________      Scuba diving? ________ 
 
11. How many other people who are not residents of your county went with you on your last trip to go: 
 
     Saltwater fishing? ________      Snorkeling? ________       Scuba diving? ________ 
 
12. On your most recent saltwater fishing day, snorkeling day, and scuba diving day in your county of residence, would you 

please indicate your best estimate of how much money you and your party spent in your county of residence? 
 

Expenditures in your county of residence on most recent day 
 

Expense Item Fishing Snorkeling Scuba Diving 

Boat Oil and Gas $ $ $ 

Bait $ $ $ 

Tackle $ $ $ 

Ice $ $ $ 

Food & Beverages from stores $ $ $ 

Food & Beverages from Restaurants/Bars $ $ $ 

Gas for Auto $ $ $ 

Boat ramp fees & parking fees $ $ $ 

Marina slip rental & dockage fees $ $ $ 

Equipment rentals $ $ $ 

Sundries (sun screen, sickness pills, etc.) $ $ $ 

Any other items not mentioned above $ $ $ 

Number of people who spent or benefited 
from these expenditures    

______________________________________________________________________________________________ 
 
SECTION 4:  Value of Reefs 
 
Local and state government agencies are considering different approaches to maintaining the health and condition of natural and 
artificial reefs in Southeast Florida.  One plan focuses on providing greater protection for natural reefs by maintaining water 
quality, limiting damage to natural reefs from anchoring, and preventing overuse of the natural reefs.  A second plan focuses on 
protecting the artificial reefs by maintaining water quality, limiting damage to artificial reefs from anchoring, and preventing 
overuse of the artificial reefs. 
 
Both of these plans will involve increased costs to local businesses that will ultimately be passed on to both residents and visitors 
in Southeast Florida.  We are doing this survey because local government agencies want to know whether you support one, both, 
or none of these plans and if you would be willing to incur higher cost to pay for these plans.  Please keep in mind that whether 
you support these plans or not would not have any effect on your ability to participate in any boating activity or other recreation 
in Southeast Florida. 
 
13. Southeast Florida includes Palm Beach, Broward, Miami-Dade and Monroe Counties.   The Florida Keys are in Monroe 

County.   Over the past 12 months, how many boating trips have you made in southeast Florida to use the: 
Natural reefs? ________ (# of trips).  Artificial reefs? ________ (# of trips). 
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14. Suppose there was a plan to maintain the health and condition of natural reefs in southeast Florida.  First, consider your 
total costs for your last boating trip in southeast Florida including travel expenses, lodging, and all boating expenses. If your 
total costs for this trip would have been $________ higher, would you have been willing to pay this amount to maintain the 
natural reefs in their existing condition? 

 
____ YES    ____ NO  

_____________________________________________________________________________________________ 
If you answered NO to the above question or you don’t know or you refuse to answer the question, please circle the one letter 
that best explains your reason for saying no or don’t know; or refusing to answer? 
 
A. A contribution of that amount is more than natural reefs are worth to me. 
B. I really don’t know how much natural reefs are worth to me. 
C. There are no problems with water quality or the natural reefs. 
D. There is not enough information to form a decision. 
E. I don’t understand or like the question. 
F. I already pay too much to government. 
G. Government waste should be reduced to pay for water quality protection and management of the natural reefs. 
H. Other  (please explain):  _____________________________________________________________ 
 
 
15. Now suppose there was a plan to maintain the health and condition of artificial reefs in southeast Florida and that this was 

the only plan you were asked to consider.  Think about your total costs for your last boating trip in southeast Florida again 
including travel expenses, lodging, and all boating expenses.  If your total costs for this trip would have been $ ________ 
higher, would you have been willing to pay this amount to maintain the artificial reefs in their existing condition? 

 
____ YES    ____ NO 

 
If you answered NO to the above question or you don’t know or you refuse to answer the question, please circle the one letter 
that best explains your reason for saying no or don’t know; or refusing to answer? 
 
A. A contribution of that amount is more than artificial reefs are worth to me. 
B. I don’t really know how much artificial reefs are worth to me. 
C. There are no problems with water quality or the artificial reefs. 
D. There is not enough information to form a decision. 
E. I don’t understand or like the question. 
F. I already pay too much to government. 
G. Government waste should be reduced to pay for water quality protection and management of the artificial reefs. 
H. Other  (please explain):  _____________________________________________________________ 
 
 
16. Finally, suppose that both of these plans to maintain the existing condition of natural and artificial reefs in southeast 

Florida were put together into a combined program.  Consider once again your total costs for your last boating trip in 
southeast Florida including travel expenses, lodging, and all boating expenses.  If your total costs for this trip would have 
been $________ higher, would you have been willing to pay this amount to maintain the natural and artificial reefs in their 
existing condition?   

 
____ YES  ____ NO  

 
If you answered NO to the above question or you don’t know or you refuse to answer the question, please circle the one letter 
that best explains your reason for saying no or don’t know; or refusing to answer? 
 
A. A contribution of that amount is more than reefs are worth to me. 
B. I don’t really know how much reefs are worth to me. 
C. There are no problems with water quality or the reefs. 
D. There is not enough information to form a decision. 
E. I don’t understand or like the question. 
F. I already pay too much to government. 
G. Government waste should be reduced to pay for water quality protection and management of the reefs. 
H. Other  (please explain):  _____________________________________________________________ 
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___________________________________________________________________________________ 
 
SECTION 5:  No Take Area Opinions  
 
In July 1997, the Florida Keys National Marine Sanctuary created 23 areas or zones in which the taking of anything is 
prohibited.  The total area of this no take zone is 13.37 square miles.  A no take zone is a designated area of the reef system in 
which nothing is to be taken from this area including fish and shellfish. 
 
17. Do you support the currently designated “NO TAKE” zones in the Florida Keys? 

____ YES    ____ NO   ____ Don’t Know   ____ Refused 

18. Would you support the creation of additional “NO TAKE” zones on some of the reefs in your county of residence? 
 

____ YES    ____ NO   ____ Don’t Know   ____ Refused  

19. Would you support the creation of  “NO TAKE” zones on some of the reefs in Palm Beach, Broward, and Dade counties? 

____YES  ____NO  ____Don’t Know  ____Refused 

20. What percentage of the coral or natural reefs in your county do you think would be a reasonable proportion to protect by 
giving them NO TAKE designation?  __________(%) 

 
SECTION 6:  Demographics 
 
21. How long have you been boating in south Florida?  __________ (# years) 

22. What is the length of your boat that you use for your saltwater activities?  _____ (feet) 

23. Are you a member of fishing or diving club?  ____ YES  ____  NO 

24. In what year were you born? 19 ____ 

25. What is your zip code?  __________ (five digits) 

26. How long have you lived in this county? _____ (# years) 

27. Are you:  Male? ____   Female? ____    

28. Are you Hispanic, Latino, or have Spanish origin?  ____ YES  ____ NO 

29. Please circle the letter that best describes you?  

a. White 
b. Black or African American 
c. American Indian or Alaska Native 
d. Asian 

e. Native Hawaiian or Other Pacific Islander 
f. Other (please 

notify)_______________________ 

 
30. Please circle the letter of your highest education level? 

 
a.    Completed grades 1-9 
b. Some high school 
c. High School graduate 

d. Some college or vocational school 
e. College graduate 
f. Graduate or professional degree

 
31.  Please circle the letter that corresponds to your estimated household income before taxes? 

 
(a) less than $5,000  (f) $30,000 to 34,999  (k)  $75,000 to $99,999  

(b) $5,000 to $9,999  (g) $35,000 to $39,999  (l) $100,000 to $149,000 

(c) $10,000 to $14,999  (h)   $40,000 to $49,999  (m)  $150,000 or more 

      (d)  $15,000 to $24,999  (i) $50,000 to $59,000   

(e) $25,000 to $29,999  (j) $60,000 to $74,999   
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_____________________________________________________________________________________________ 
 
SECTION 7:  Importance 
 
32. Please read each statement and rate the importance of each item as it contributes to an ideal recreation setting for the activities 
you did in the Florida Keys/Florida Bay Area.  If an item does not apply, indicate by circling n/a (not applicable).  Likewise, if you 
don’t know, circle dk (don’t know).  
 
1=Not Important, 2=Somewhat Important, 3=Important, 4=Very Important, 5=Extremely Important  (circle response) 
 
a.  Clear water (high visibility)   n/a dk 1 2 3 4 5 

b.  Amount of living coral on the reefs   n/a dk 1 2 3 4 5 

c.  Public transportation   n/a dk 1 2 3 4 5 

d.  Parking   n/a dk 1 2 3 4 5 

e. Many different kinds of fish and sea life to view  n/a dk 1 2 3 4 5 

f. Many different kinds of fish and sea life to catch  n/a dk 1 2 3 4 5 

g.  Large numbers of fish   n/a  dk 1 2 3 4 5 

h.  Opportunity to view large wildlife:   n/a  dk 1 2 3 4 5 
     (manatees, whales, dolphins, sea turtles) 

i.  Uncrowded conditions   n/a dk 1 2 3 4 5 

j.  Maps, brochures, and other tourist info   n/a dk 1 2 3 4 5 

k.  Boat ramps/launching facilities   n/a dk 1 2 3 4 5 

l.  Marina facilities   n/a dk 1 2 3 4 5 

m.  Directional signs, street signs, mile markers   n/a dk 1 2 3 4 5 

n.  Condition of roads and streets   n/a dk 1 2 3 4 5 

o.  Cleanliness of streets and sidewalks   n/a dk 1 2 3 4 5 

p. Condition of bike paths, sidewalks, walking paths  n/a dk  1 2 3 4 5 

q.  Shoreline access   n/a dk 1 2 3 4 5 

r.  Designated swimming/beach areas   n/a dk 1 2 3 4 5 

s.  Quality of beaches   n/a dk 1 2 3 4 5 

t.  Service and friendliness of people   n/a dk 1 2 3 4 5 

u.  Historic preservation (landmarks, houses, etc)   n/a dk 1 2 3 4 5 

v.  Availability of public restrooms   n/a dk 1 2 3 4 5 

w.  Value for the price   n/a dk 1 2 3 4 5 

x.  Parks and specially protected areas   n/a dk 1 2 3 4 5 

y.  Mooring buoys near coral reefs   n/a dk 1 2 3 4 5 
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___________________________________________________________________________________________________ 
 
SECTION 8:  Satisfaction 

 
33. In the above section, you indicated the importance of a list of items to your recreation experiences.  Now please read each of the 
items on this list and rate how satisfied you were with each at the places you did your activities in the Florida Keys/Florida Bay Area.  
If the item does not apply, indicate by circling n/a (not applicable).  Likewise, if you don't know, circle dk (don't know).   
 
1=Not Satisfied,  2=Somewhat Satisfied,  3=Satisfied,  4=Very Satisfied,  5=Extremely Satisfied  
(circle response) 

 
a.  Clear water (high visibility)   n/a dk 1 2 3 4 5 

b.  Amount of living coral on the reefs   n/a dk 1 2 3 4 5 

c.  Public transportation   n/a dk 1 2 3 4 5 

d.  Parking   n/a dk 1 2 3 4 5 

e.  Many different kinds of fish and sea life to view   n/a dk 1 2 3 4 5 

f.  Many different kinds of fish and sea life to catch   n/a dk 1 2 3 4 5 

g.  Large numbers of fish   n/a  dk 1 2 3 4 5 

h.  Opportunity to view large wildlife:   n/a  dk 1 2 3 4 5 
     (manatees, whales, dolphins, sea turtles) 

i.  Uncrowded conditions   n/a dk 1 2 3 4 5 

j.  Maps, brochures, and other tourist information   n/a dk 1 2 3 4 5 

k.  Boat ramps/launching facilities   n/a dk 1 2 3 4 5 

l.  Marina facilities   n/a dk 1 2 3 4 5 

m.  Directional signs, street signs, mile markers   n/a dk 1 2 3 4 5 

n.  Condition of roads and streets   n/a dk 1 2 3 4 5 

o.  Cleanliness of streets and sidewalks   n/a dk 1 2 3 4 5 

p.  Condition of bike paths, sidewalks, walking paths   n/a dk  1 2 3 4 5 

q.  Shoreline access   n/a dk 1 2 3 4 5 

r.  Designated swimming/beach areas   n/a dk 1 2 3 4 5 

s.  Quality of beaches   n/a dk 1 2 3 4 5 

t.  Service and friendliness of people   n/a dk 1 2 3 4 5 

u.  Historic preservation (landmarks, houses, etc.)   n/a dk 1 2 3 4 5 

v.  Availability of public restrooms   n/a dk 1 2 3 4 5 

w.  Value for the price   n/a dk 1 2 3 4 5 

x.  Parks and specially protected areas   n/a dk 1 2 3 4 5 

y.  Mooring buoys near coral reefs   n/a dk 1 2 3 4 5 
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____________________________________________________________________________________________ 
 
 OMB Approval #0648-0410 Expires: 7/31/03 

SURVEY ID# :  ___________  
SECTION 1:  Screening  

 
1. Over the past 12 months, how many days have you used your boat for saltwater activities in your county of residence?  

______ (days)   
 

2. While saltwater boating in your county of residence over the past 12 months, did you use the artificial or natural reefs for 
any recreational activities such as fishing, diving or snorkeling?  

  
YES______   (If yes, please continue with the survey.)   

NO  ______   (If no, please return this uncompleted survey.  It is very important that you return this survey.) 

____________________________________________________________________________________________ 
 
SECTION 2: Activity Profile and Use of Reefs  
 
3. Of the days spent saltwater boating in your county of residence over the past 12 months, how many of these days were 

spent:  
 

Saltwater fishing? ________ Snorkeling? ________    Scuba diving? ________ 
 
4. Of the days spent saltwater fishing in your county of residence over the past 12 months, how many of these days were spent 

fishing on: 
 

 Artificial reefs?  ________   Natural reefs?  ________ 
 
5. If you spent a portion of your saltwater fishing days on both artificial and natural reefs, what percent of your time do you 

usually spend on: 
  
 Artificial reefs? ________    Natural reefs?  ________  
 
6. Of the days you spent snorkeling in your county of residence over the past 12 months, how many different dives were done 

on: 
 
Artificial reefs? ________   Natural reefs? ________ 

 
7. How many of these dives were done in the Sanctuary Preservation Areas or Ecological Reserves in the Florida Keys 

National Marine Sanctuary?  These areas are marked with yellow buoys. 
 

__________ (number of dives) 
 
8. Of the days you spent scuba diving in your county of residence over the past 12 months, how many different dives were 

done on:  
 
Artificial reefs? ________   Natural reefs? ________ 

 
9. How many of these dives were done in the Sanctuary Preservation Areas or Ecological Reserves in the Florida Keys 

National Marine Sanctuary?  These areas are marked with yellow buoys. 
 

__________ (number of dives) 
 
 
 
______________________________________________________________________________________________ 
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SECTION 3:  Expenditures 
 
10. How many other people living in your county of residence went with you on your last trip to go: 
 
     Saltwater fishing? ________        Snorkeling? ________      Scuba diving? ________ 
 
11. How many other people who are not residents of your county went with you on your last trip to go: 
 
     Saltwater fishing? ________      Snorkeling? ________       Scuba diving? ________ 
 
12. On your most recent saltwater fishing day, snorkeling day, and scuba diving day in your county of residence, would you 

please indicate your best estimate of how much money you and your party spent in your county of residence? 
 

Expenditures in your county of residence on most recent day 
 

Expense Item Fishing Snorkeling Scuba Diving 

 
Boat Oil and Gas $ $ $ 

 
Bait $ $ $ 

 
Tackle $ $ $ 

 
Ice $ $ $ 

 
Food & Beverages from stores $ $ $ 

 
Food & Beverages from Restaurants/Bars $ $ $ 

 
Gas for Auto $ $ $ 

 
Boat ramp fees & parking fees $ $ $ 

 
Marina slip rental & dockage fees $ $ $ 

 
Equipment rentals $ $ $ 

 
Sundries (sun screen, sickness pills, etc.) $ $ $ 

 
Any other items not mentioned above $ $ $ 

Number of people who spent or benefited 
from these expenditures    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
_______________________________________________________________________________________________________ 
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Socioeconomic Study of Reefs in Southeast Florida                               
Resident Boater Survey 2 – Monroe County 

______________________________________________________________________________________________ 
SECTION 4:  Value of Reefs 
 
13. Southeast Florida includes Palm Beach, Broward, Miami-Dade and Monroe Counties.   The Florida Keys are in Monroe 

County.   Over the past 12 months, how many boating trips have you made in southeast Florida to use the: 
 

Natural reefs? ________ (# of trips).  Artificial reefs? ________ (# of trips). 
 
Local and state government agencies are being asked to evaluate how users of artificial reefs value new artificial reefs.  Artificial 
reef programs cost money.  Suppose that the government proposed that all users of the artificial reefs would pay for all newly 
constructed reefs.  Fishermen and divers with their own boats would pay for a decal as part of their boat registration and/or, if 
they used a charter/party boat or a rental boat (pay operation), they would pay for the costs through higher fees charged by the 
pay operation.  The money would go into a trust fund that could only be used for the construction and maintenance of artificial 
reefs in southeast Florida. 
 
14.  Would you be willing to pay $ ________  per year when you renew your boat registration and/or the amount in higher fees 
to a charter/party boat or rental boat operation to fund this program?   
 

____ YES   ____ NO  
 
If you answered NO to the above question or you don’t know or you refuse to answer the question, please circle the one letter 
that best explains your reason for saying no or don’t know; or refusing to answer? 
 
A. A contribution of that amount is more than new artificial reefs are worth to me. 
B. I really don’t know how much new artificial reefs are worth to me. 
C. There are enough artificial reefs already. 
D. There is not enough information to form a decision. 
E. I don’t understand or like the question. 
F. The government should fund the artificial reef program out of general revenue and not a specific tax or fee. 
G. I already pay too much to the government. 
H. Government waste should be reduced to fund the artificial reef program. 
I. Other  (please explain):  _____________________________________________________________ 
 
 
SECTION 5:  No Take Area Opinions  
 
In July 1997, the Florida Keys National Marine Sanctuary created 23 areas or zones in which the taking of anything is 
prohibited.  The total area of this no take zone is 13.37 square miles.  A no take zone is a designated area of the reef system in 
which nothing is to be taken from this area including fish and shellfish. 
 
15. Do you support the currently designated “NO TAKE” zones in the Florida Keys? 

____ YES    ____ NO   ____ Don’t Know   ____ Refused 

16. Would you support the creation of additional “NO TAKE”” zones on some of the reefs in your county of residence? 
 

____ YES    ____ NO   ____ Don’t Know   ____ Refused  

17. Would you support the creation of  “NO TAKE” zones on some of the reefs in Palm Beach, Broward, and Dade counties? 

____YES  ____NO  ____Don’t Know  ____Refused 

18. What percentage of the coral or natural reefs in your county do you think would be a reasonable proportion to protect by 
giving them NO TAKE designation?  __________(%) 
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_______________________________________________________________________________________________________ 
 
 
SECTION 6:  Demographics 
 
19. How long have you been boating in south Florida?  __________ (# years) 

20. What is the length of your boat that you use for your saltwater activities?  _____ (feet) 

21. Are you a member of fishing or diving club?  ____ YES  ____  NO 

22. In what year were you born? 19 ____ 

23. What is your zip code?  __________ (five digits) 

24. How long have you lived in this county? _____ (# years) 

25. Are you:  Male? ____   Female? ____    

26. Are you Hispanic, Latino, or have Spanish origin?  ____ YES  ____ NO 

27. Please circle the letter that best describes you?  

a. White 
b. Black or African American 
c. American Indian or Alaska Native 
d. Asian 

e. Native Hawaiian or Other Pacific Islander 
f. Other (please 

notify)_______________________ 

 
 

28. Please circle the letter of your highest education level? 
 

a.    Completed grades 1-9 
b. Some high school 
c. High School graduate 

d. Some college or vocational school 
e. College graduate 
f. Graduate or professional degree 

 
29.  Please circle the letter that corresponds to your estimated household income before taxes? 

 
(a) less than $5,000  (f) $30,000 to 34,999  (k)  $75,000 to $99,999  

(b) $5,000 to $9,999  (g) $35,000 to $39,999  (l) $100,000 to $149,000 

(c) $10,000 to $14,999  (h)   $40,000 to $49,999  (m)  $150,000 or more 

      (d)  $15,000 to $24,999  (i) $50,000 to $59,000   

(e) $25,000 to $29,999  (j) $60,000 to $74,999   
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____________________________________________________________________________________________________________ 
_____________________________________________________________________________________________________________ 
 
SECTION 7:  Importance 
 
30.  Please read each statement and rate the importance of each item as it contributes to an ideal recreation setting for the activities 
you did in the Florida Keys/Florida Bay Area.  If an item does not apply, indicate by circling n/a (not applicable).  Likewise, if you 
don’t know, circle dk (don’t know).  
 
1=Not Important, 2=Somewhat Important, 3=Important, 4=Very Important, 5=Extremely Important  (circle response) 
 
a.  Clear water (high visibility)   n/a dk 1 2 3 4 5 

b.  Amount of living coral on the reefs   n/a dk 1 2 3 4 5 

c.  Public transportation   n/a dk 1 2 3 4 5 

d.  Parking   n/a dk 1 2 3 4 5 

e. Many different kinds of fish and sea life to view  n/a dk 1 2 3 4 5 

f. Many different kinds of fish and sea life to catch  n/a dk 1 2 3 4 5 

g.  Large numbers of fish   n/a  dk 1 2 3 4 5 

h.  Opportunity to view large wildlife:   n/a  dk 1 2 3 4 5 
     (manatees, whales, dolphins, sea turtles) 

i.  Uncrowded conditions   n/a dk 1 2 3 4 5 

j.  Maps, brochures, and other tourist info   n/a dk 1 2 3 4 5 

k.  Boat ramps/launching facilities   n/a dk 1 2 3 4 5 

l.  Marina facilities   n/a dk 1 2 3 4 5 

m.  Directional signs, street signs, mile markers   n/a dk 1 2 3 4 5 

n.  Condition of roads and streets   n/a dk 1 2 3 4 5 

o.  Cleanliness of streets and sidewalks   n/a dk 1 2 3 4 5 

p. Condition of bike paths, sidewalks, walking paths  n/a dk  1 2 3 4 5 

q.  Shoreline access   n/a dk 1 2 3 4 5 

r.  Designated swimming/beach areas   n/a dk 1 2 3 4 5 

s.  Quality of beaches   n/a dk 1 2 3 4 5 

t.  Service and friendliness of people   n/a dk 1 2 3 4 5 

u.  Historic preservation (landmarks, houses, etc)   n/a dk 1 2 3 4 5 

v.  Availability of public restrooms   n/a dk 1 2 3 4 5 

w.  Value for the price   n/a dk 1 2 3 4 5 

x.  Parks and specially protected areas   n/a dk 1 2 3 4 5 

y.  Mooring buoys near coral reefs   n/a dk 1 2 3 4 5 
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___________________________________________________________________________________________________ 
 
SECTION 8:  Satisfaction 

 
31. In the above section, you indicated the importance of a list of items to your recreation experiences.  Now please read each of the 
items on this list and rate how satisfied you were with each at the places you did your activities in the Florida Keys/Florida Bay Area.  
If the item does not apply, indicate by circling n/a (not applicable).  Likewise, if you don't know, circle dk (don't know).   
 
1=Not Satisfied,  2=Somewhat Satisfied,  3=Satisfied,  4=Very Satisfied,  5=Extremely Satisfied  
(circle response) 

 
a.  Clear water (high visibility)   n/a dk 1 2 3 4 5 

b.  Amount of living coral on the reefs   n/a dk 1 2 3 4 5 

c.  Public transportation   n/a dk 1 2 3 4 5 

d.  Parking   n/a dk 1 2 3 4 5 

e.  Many different kinds of fish and sea life to view   n/a dk 1 2 3 4 5 

f.  Many different kinds of fish and sea life to catch   n/a dk 1 2 3 4 5 

g.  Large numbers of fish   n/a  dk 1 2 3 4 5 

h.  Opportunity to view large wildlife:   n/a  dk 1 2 3 4 5 
     (manatees, whales, dolphins, sea turtles) 

i.  Uncrowded conditions   n/a dk 1 2 3 4 5 

j.  Maps, brochures, and other tourist information   n/a dk 1 2 3 4 5 

k.  Boat ramps/launching facilities   n/a dk 1 2 3 4 5 

l.  Marina facilities   n/a dk 1 2 3 4 5 

m.  Directional signs, street signs, mile markers   n/a dk 1 2 3 4 5 

n.  Condition of roads and streets   n/a dk 1 2 3 4 5 

o.  Cleanliness of streets and sidewalks   n/a dk 1 2 3 4 5 

p.  Condition of bike paths, sidewalks, walking paths   n/a dk  1 2 3 4 5 

q.  Shoreline access   n/a dk 1 2 3 4 5 

r.  Designated swimming/beach areas   n/a dk 1 2 3 4 5 

s.  Quality of beaches   n/a dk 1 2 3 4 5 

t.  Service and friendliness of people   n/a dk 1 2 3 4 5 

u.  Historic preservation (landmarks, houses, etc.)   n/a dk 1 2 3 4 5 

v.  Availability of public restrooms   n/a dk 1 2 3 4 5 

w.  Value for the price   n/a dk 1 2 3 4 5 

x.  Parks and specially protected areas   n/a dk 1 2 3 4 5 

y.  Mooring buoys near coral reefs   n/a dk 1 2 3 4 5 
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BOATING VISITORS SURVEY 
SCREENER/TALLY SHEET 

 
Interviewer:  ___________________________ Interview Location (circle county):  Palm Beach   Broward   Dade   Monroe 
 
Site Location:  _________________________ 
 
1. Are you a permanent resident of (county of interview) ? 
 

___  YES   Thank you.  We are only interviewing nonresidents of (county of interview).         ( place tic mark in column 4) 
 
 ___  NO   Hand respondent WHITE CARD (Activities List). 
 
 2.  Over the past 12 months, did you do any of the activities on the list in (County of interview) ? (place tic mark in column 5) 

 
  ___  NO  Thank you.  We are only interviewing those that did boating activities. 
 
  ___  YES   3.  Did you do any boating activities on the artificial or natural reefs in the (County of interview) ? 

  
                                                   ____  NO  Thank you.  We are only interviewing reef users.  (place tic mark in column  6) 

 
                                             ____  YES  4. Are you ending your visit to (county of interview) today ? 

 
                                             NOTE:  If person is a scuba diver and is flying or is leaving before noon the next day,  Proceed with interview. 
 
                                                          ___  NO  Thank you.  We are only interviewing people at the end of their visit. (place tic mark in column 

7) 
 

___  YES  5.  Will you participate in a 5-20 minute (average 15 minute interview about your visit to 
(county of interview) ? 

 
      ___  NO  Thank you.  (place tic mark in column 8) 
 
   If language Barrier, place tic mark in column 9. 
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   ___  YES  Go to Questionnaire. (place tic mark in column 10) 

          1           2           3            4           5           6          7           8           9         10 

 Site Date Time Period Permanent 
Resident 

Non 
Boating 

Non Reef 
User 

Non Exit 
Visitor 

Refusal Language 
Barrier 

Interviewed 

 
 
 
 
 

         

 
 
 
 
 

         

 
 
 
 
 

         

 
 
 
 
 

         

 
 
 
 
 

         

 
 
 
 
 

         

 

795



Boating Visitors Survey - Keys

OMB Approval #:0648-0410
Expiration Date:7/31/2003

1

1. a) How many people are with you on your visit to (county of interview)(do not count the respondent)?
_____________

# people
1. b) How many of these people are not permanent residents of (county of interview)

_____________
# people

2. How many of these people are 16 or older (do not include respondent)?
_____________

# people
3. Where is your primary residence?

__________________________ _________________ ___________ _____________
         City or nearest city County                   State                Zip Code

Country: ___________________________

Screening Criteria: 1) NOT a resident of county of interview.
2) Engaged in saltwater boating activities
      in county of interview in the past
      12 months.
3) Meets Exit Condition

County of Interview (circle):    Palm Beach    Broward    Dade    Monroe

Interview Site: ________________________________

Survey number: _________

Date/time of interview:

________ __________ _______
    Month        Day            Time

USA
Canada
Mexico
Central/South America

Austalia/Oceania
Japan
Other Far East
United Kingdom

Other Europe
Middle East
Africa
Other

HAND RESPONDENT YELLOW CARD AND ASK THEM TO READ PRIVACY ACT STATEMENT

4. a) On this trip, is (county of interview) the only destination?

YES Go to Q5. NO Go to Q4b.

4. b) Is (county of interview) your primary destination for this trip?

YES Go to Q5. NO Go to Q4c.
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Boating Visitors Survey - Keys

OMB Approval #:0648-0410
Expiration Date:7/31/2003

2

4. c) Where did you last visit before coming to (county of interview)?

__________________________ _________________ ___________ _____________
         City or nearest city County                   State                Zip Code

5. Look at Section 1 of the Yellow Card. How did you and those in your group who are not residents of
(county of interview) get to (county of interview)? Please give the letters of all that apply. (Circle all
that apply)

A Automobile - private H Air - Marathon
B Automobile - rental I Air - Key West
C Air - Miami J Air - other Florida
D Air - Ft Lauderdale/    Specify ______________

   Hollywood K Cruise ship
E Air - West Palm Beach L Own boat
F Air - Tampa M Other
G Air - Orlando    Specify ______________

6. a) On this trip to (county of interview), when did you first arrive

_______________   _______________   _______________
     Month        Day    Time

6. b) When do you plan to leave?

_______________   _______________   _______________
     Month        Day    Time

7. Including this trip, how many times have you visited (county of interview) in the last 12 months, that
is since (date last year)?

_____________
# times

8. Including this trip, how many days have you spent in (county of interview) in the last 12 months?

_____________
# days

9. How many overnight trips have you made to (county of interview) in the last 12 months?

_____________
# overnight trips

10. How many nights are you spending in (county of interview) on this trip?
_____________

# nights
If Question 10 is zero, then go to Q12.
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3

11. Please refer to the Yellow Card in Section 2 and tell me the number corresponding to where you
stayed on this trip to (county of interview)? (circle)

1 = Hotel/Motel/Guest House/ 4 = Condominium, or second home (own),
      Bed & Breakfast        excluding time shares
2 = Home of family/friends 5 = Vacation Rental
3 = Campground 6 = Time Share

I would now like to ask you about some of the activities in which you or someone in your group who is
not a permanent resident of (county of interview), participated while on your visits to (county of inter-
view).

HAND RESPONDENT WHITE CARD WITH ACTIVITIES LIST

Q12. In which of these activities did you or someone in your group participate during the last 12
months in (county of interview)? Please read me the number corresponding to each activity on
the card.

Q13. As I read you each activity in which you said you or someone in your group participated, please
tell me which activity you participated in during the past 12 months in (county of interview).
If person by themselves, skip to Q15.

Q14. As I read each activity, please tell me how many others in your group who are not permanent
residents of (county of interview) participated in the activity in (county of interview) during the
last 12 months.

Q15. As I read each activity, would you tell me how many days you participated in the activity in
(county of interview) over the past 12 months?

Q16. How many of the days of (activity) were on artificial reefs?
Q17. How many of the days of (activity) were on natural reefs?
If no DIVING OR SNORKELING activities, skip to Q21.
Don’t ask Q18-Q20 for special snorkeling or scuba diving (activities 300-305).
Q18. Over the past 12 months, in the (county of interview), how many dives did you make (read

activity - snorkeling or scuba diving; a dive is a water entry and exit.)?
Q19. How many of these dives were on artificial reefs (for each snorkeling and scuba diving activity)?
Q20. How many of these dives were on natural reefs (for each snorkeling and scuba diving activity)?

Q15 Q16 Q17 Q18 Q19
Q12 Q13 Q14 Respondent # of days # of days Respondent Resp # dives Resp # dives

Ac t i v i t y Resp # Others # of days artificial reef natural reef # of dives artificial reef natural reef

O

O

O

O

O

O

O

Q20
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Boating Visitors Survey - Keys

OMB Approval #:0648-0410
Expiration Date:7/31/2003

4

For the Florida Keys Only - Divers and Glass-bottom Boat Riders Only.
For Others Skip to Question 24.

The map of the Florida Keys show the Sanctuary preservation Areas and Ecological Reserves currently
in place. These areas are marked by yellow buoys. These areas only allow non-consumptive activities
such as snorkeling, scuba diving and viewing. No one is allowed to take anything from these areas.

Q 21. Over the past 12 months, did you participate in any of your activities in any of these areas?

YES NO (Go to Q24)

Could you please refer to the White Card and tell me which activities which you participated in, in these
special areas?

Q22. How many dives did you make in these areas for snorkeling and Scuba Diving?     ___________
# dives

Q23. a) How many boat rides did you make to these areas? ___________
# boat rides

Q23. b) On average, how many of these areas did you visit on each boat ride?

 Q22/Q23a       Q23b
     Activity Dives/Rides Areas Visited
___ ___ ___ _________ ___________
___ ___ ___ _________ ___________
___ ___ ___ _________ ___________
___ ___ ___ _________ ___________
___ ___ ___ _________ ___________

Q24. Please refer to section 3 on your Yellow Card and tell me which reason best describes your
primary purpose of your trip to (county of interview). Please read the letter from the Yellow
Card.

A Recreation or vacation
B Visit family or friends
C Business trip
D Business and pleasure
E Other (specify) ___________________

For Snorkeling and Scuba Diving

799

John A




Boating Visitors Survey - Keys

OMB Approval #:0648-0410
Expiration Date:7/31/2003

5

Q25. On the most recent saltwater fishing day using your own or a friend’s boat, approximately how
much money did your party spend on the following items in (county of interview):

Q26. On the most recent saltwater fishing day using a rental boat, approximately how much
did your party spend on the following items in (county of interview):

    Q25      Q26
   Own/Friend's                    Rental

     Boat       Boat
Boat fuel $ ___________ $ ___________
Tackle $ ___________ $ ___________
Bait $ ___________ $ ___________
Ice $ ___________ $ ___________
Ramp fees $ ___________ $ ___________
Marine fees $ ___________ $ ___________
Lodging $ ___________ $ ___________
Camping fees $ ___________ $ ___________
Food and beverages - stores $ ___________ $ ___________
Food and beverages - restaurants/bars $ ___________ $ ___________
Auto gas $ ___________ $ ___________
Auto rental $ ___________ $ ___________
Equipment rental $ ___________ $ ___________
Shopping (clothing, gifts, souvenirs) $ ___________ $ ___________
Number of People in party who spent
     or benefited from this money (overall)   # ___________ # ___________

Ask Q26 if they participated in fishing from a rental boat (activities 402, 405, or 409).

Ask Q25 if they participated in fishing from own boat or a friend’s boat (activities 403, 406 or 410).
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6

Q27. On the most recent saltwater fishing day using a charter boat, approximately how much did your
party spend on the following items in (county of interview):

Q28. On the most recent saltwater fishing day using a party boat (charge per person), approximately
how much did your party spend on the following items in (county of interview):

    Q27       Q28
  Charter      Party
     Boat       Boat

Charter fee $ ___________ $ ___________
Lodging $ ___________ $ ___________
Camping fees $ ___________ $ ___________
Food and beverages - stores $ ___________ $ ___________
Food and beverages - restaurants/bars $ ___________ $ ___________
Auto gas $ ___________ $ ___________
Auto rental $ ___________ $ ___________
Equipment rentals $ ___________ $ ___________
Shopping (clothing, gifts, souvenirs) $ ___________ $ ___________
Number of people in party who
    spent or  benefited from this money (overall)  # ___________ # ___________

Ask Q27 if they participated in fishing from a charter boat (activities 400, 404 charter, or 407).

Ask Q28 if they participated in fishing from a party boat (activities 401, 404 party, or 408).
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7

Ask Q29 if they participated in snorkeling or scuba diving from their own
or a friends boat (activities 102 or 202).

Ask Q30 if they participated in snorkeling or scuba diving froam a rental boat (activities 101,201)

Q29. On the most recent saltwater snorkeling or scuba diving day using your own or a friends boat,
approximately how much did your party spend on the following items in (county of interview):

Q30. On the most recent saltwater snorkeling or scuba diving day using a rental boat, approximately
how much did your party spend on the following items in (county of interview):

    Q29      Q30
    Own/Friend's                     Rental

     Boat       Boat
Boat rental $ XXXXXXXX $ ___________
Boat fuel $ ___________ $ ___________
Air refills $ ___________ $ ___________
Ice $ ___________ $ ___________
Ramp fees $ ___________ $ ___________
Marina fees $ ___________ $ ___________
Other equipment rentals $ ___________ $ ___________
Lodging $ ___________ $ ___________
Camping fees $ ___________ $ ___________
Food and Beverages - Stores $ ___________ $ ___________
Food and Beverages - restaurants/bars $ ___________ $ ___________
Auto gas $ ___________ $ ___________
Auto rental $ ___________ $ ___________
Shopping (clothing, gifts, souvenirs) $ ___________ $ ___________
Number of people in party who
     spent or benefited from this money (overall)  # ___________ # ___________
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Q31. On the most recent saltwater snorkeling or scuba diving day using a charter/party boat,
approximately how much did your party spend on the following items in (county of interview):

    Q31
  Charter/Party

     Boat
Charter/party boat fee $ ___________
Equipment rental $ ___________
Air refills $ ___________
Ice $ ___________
Ramp fees $ ___________
Marina fees $ ___________
Lodging $ ___________
Camping fees $ ___________
Food and Beverages - Stores $ ___________
Food and Beverages - restaurants/bars $ ___________
Auto gas $ ___________
Auto rental $ ___________
Shopping (clothing, gifts, souvenirs) $ ___________
Number of people in party
    who spent or benefited from this money    # ___________

Now I would like to ask you a few questions about how you value both the artificial and natural reefs in
Southeast Florida.

CONTINGENT VALUATION QUESTIONS

Q32. Over the past 12 months, how many trips have you made to Southeast Florida on which you used
the natural reefs?

______________ (# trips)

Q33. Over the past 12 months, how many trips have you made to Southeast Florida on which you used
the artificial reefs?

______________ (# trips)

Ask Q31 if they participated in snorkeling or scuba diving froam a charter/party boat (activities 100,200)
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Hand respondent BLUE CARD.

Could you take a minute and read the information in Section 1 on the BLUE CARD about the plans.

 Now I would like to ask you only about a plan to maintain the health and condition of the natural reefs
in Southeast Florida.

34. First, consider your total trip costs for your last trip to use the natural reefs of Southeast Florida,
including travel expenses, hotel and campsites fees, food and drink, and all other expenses.  If your
total costs for this trip would have been $_____  higher, would you have been willing to pay this
amount to maintain the natural reefs ?

Please keep in mind that the added costs would have been used to make sure the water quality and health
of the natural reefs would have been maintained in their current condition.  Also, keep in mind that
instead of using the natural reefs in  Southeast Florida,  you could have used the artificial reefs, gone to
places other than Southeast Florida or spent this money on other things.

___   YES  (Go to Question 36)    ____  Don’t Know (Go to Question 35)
___   NO  (Go to Question 35)      ____  Refused (Go to Question 35)

35. Please refer to Section 2 on the BLUE CARD and indicate the letter that best describes your
reason for saying no, don’t know or refusing.  Write-in any other reason.

(circle):  A  B  C  D  E  F  G  H  _______________________

Now we would like to evaluate the artificial reef plan.

36. Considering your total trip costs for your last trip to use the artificial reefs in Southeast Florida,
including travel expenses, hotel and campsites fees, food and drink, and all other expenses.  If your
total costs for this trip would have been $_____  higher, would you have been willing to pay that
amount to maintain the artificial reefs ?

Please keep in mind that the added costs would have been used to make sure the water quality and health
of the fish and sea life on the artificial reefs would have been maintained in their current condition.
Also, keep in mind that instead of using the artificial reefs of Southeast Florida, you could have used the
natural reefs, gone to places other than Southeast Florida or spent this money on other things.

___   YES  (Go to Question 38)    ____  Don’t Know (Go to Question 37)
___   NO  (Go to Question 37)      ____  Refused (Go to Question 37)

37. Please refer to Section 3 on the BLUE CARD and indicate the letter that best describes your
reason for saying no, don’t know or refusing.
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(circle):  A  B  C  D  E  F  G  H  ______________________

38. Suppose that both of the above plans to maintain the natural and artificial reefs in Southeast Florida
were put together in a combined program.  Consider once again your total trip costs for your last trip
to use the reefs in Southeast Florida including travel expenses, lodging, and all boating expenses.  If
your total costs for this trip would have been $ ____ higher, would you have been willing to pay this
amount to maintain the artificial and natural reefs ?

___  YES  (Go to Question 40)    ____  Don’t Know (Go to Question 39)
___  NO (Go to Question 39)       ____  Refused (Go to Question 39)

39. Please refer to Section 4 on the BLUE CARD and indicate the letter that best describes your
reason for saying no, don’t know or refusing.

(circle):  A  B  C  D  E  F  G  H _____________________

Could you take a minute and read Section 5 of the blue Card on the Artificial Reef Program for New
Reefs.

40. Would you be willing to pay $ ____ per year when you renew your boat registration and/or that
amount in higher fees to charter/party boat or rental boat operations to fund this program ?  The
amount paid would go to fund new artificial reefs in Southeast Florida.

Please keep in mind that this amount would be in addition to the costs above for maintaining the current
artificial reefs and protecting the water quality.  Also, keep in mind that instead of using the artificial
reefs in Southeast Florida, you could have used the natural reefs, gone to places other than Southeast
Florida or spent this money on other things.

___  YES  (Go to Question 42)         ___  Don’t Know (Got to Question 41)
___  NO (Go to Question 41)           ___  Refused (Go to Question 41)

41.  Please refer to Section 6 on the BLUE CARD and read me the letter that best describes your reason
for saying no, don’t know or refusing.

(circle):  A  B  C  D  E  F  G  H  _______________________

Q42. How long have you been boating in South Florida?                                                _____________
# years

Q43. a) Do you own your own boat?

YES Go to Q43b NO Go to Q44
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Q43. b) What is the length of your boat?   _________ feet.

Q43. c) Where is it registered?

_____________    _____________
    County State

Q44. Are you a member of a fishing or diving club?

YES NO

Q45. In what year were you born? 19 ___ ___

Q46. Sex: Male Female (Observed, not asked)

Q47. Are you Hispanic, Latino or of Spanish origin?

YES NO

Q48. Please refer to section 4 of the Yellow Card and tell me which category best describes you?
Please read the letter of the category.

Circle A White D Native Hawaiian or Pacific Islander
B Black or African American E Asian
C American Indian or F Other (specify) ________________

        Alaska Native

Q49. Please refer to section 5 of the Yellow Card and tell me which income category best describes
your annual household income last year, before taxes. Please give me the letter on the card that
corresponds to the category.

Q50. a) During this trip to (county of interview), were you giving up any income earning activi-
ties?

YES NO

Q55. b) How much income, before taxes, do you estimate you lost
during this trip to (county of interview)? $_____________

a b c d e f g h i j k l m n

Refused

Don’t know

o
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IF NOT MONROE COUNTY,
This concludes your interview. Thank you for your time.

We have a short questionnaire on items we would like you to rate.

Please take this questionnaire and after you complete it return it to us by mail. Postage is prepaid

Accept questionnaire

Refuse

   Interviewer: Code on-site survey identification number on questionnaire

Please get their telephone number for purposes of follow-up.

__________________________ Telephone number. Refused

FOR MONROE COUNTY ONLY
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YELLOW CARD

PRIVACY ACT STATEMENT

Your participation is voluntary. Notwithstanding any other provision of the law, no person is required
to respond to nor shall any person be subject to a penalty for failure to comply with a collection of
information subject to the requirements of the Paperwork Reduction Act, unless the collection of
information displays a currently valid OMB Control Number.

Since each interviewed person will represent many others not interviewed, your cooperation is
extremely important. This study is being conducted by Hazen & Sawyer and the Florida State
University for the State of Florida, Palm Beach, Broward, Miami-Dade and Monroe Counties and the
National Oceanic and Atmospheric Administration. Uses of the information include evaluation of
present recreation uses and planning for future recreation visitation. At the end of the study any
materials identifying you, such as name, address or telephone number will be destroyed. All other
information is available for distribution.

Section 1. Modes of Transportation

A Automobile – private H Air – Marathon
B Automobile – rental I Air – Key West
C Air – Miami J Air – other Florida
D Air – Ft. Lauderdale/     Specify_______ _____________

    Hollywood K Cruise ship
E Air – West Palm Beach L Own boat
F Air – Tampa M Other
G Air – Orlando     Specify_______ _____________

Section 2. Overnight Accommodations

1 = Hotel/motel/Guest House/ 4 = Condominium or second home (own),
Bed & Breakfast excluding time shares

2 = Home of family/friends 5 = Vacation rental
3 = Campground 6 = Time Share

Section 3. Primary Purpose of Trip

A = Recreation or Vacation D = Business and Pleasure
B = Visit family or friends E = Other (Specify)
C = Business trip

Section 4. Race/Ethnicity

A. White
B. Black or African American
C. American Indian or Alaska Native
D. Asian
E. Native Hawaiian or Other Pacific Islander
F. Other

----OVER-------
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YELLOW CARD

Section 4. Annual Household Income before Taxes
Please give only the letter of your income category.

A Less than $5,000 I $40,000 to $44,999
B $5,000 to $9,999 J $45,000 to $49,999
C $10,000 to $14,999 K $50,000 to $59,999
D $15,000 to $19,999 L $60,000 to $74,999
E $20,000 to $24,999 M $75,000 to $99,999
F $25,000 to $29,999 N $100,000 to $149,999
G $30,000 to $34,999 O $150,000 or more
H $35,000 to $39,999
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WHITE CARD

ACTIVITIES LIST

Number Activities by Boat in Saltwater

Snorkeling
100 Snorkeling from charter/party boat (pay operation)
101 Snorkeling from Rental boat
102 Snorkeling from private boat (own boat/friend's boat)

Scuba Diving
200 Scuba diving from charter/party boat (pay operation)
201 Scuba diving from rental boat
202 Scuba diving from private boat (own boat/friend's boat)

Special Activities while Snorkeling or Scuba Diving
300 Diving for lobsters
301 Underwater photography
302 Wreck diving
303 Spear fishing
304 Collecting tropical fish or shellfish
305 Current/drift diving

Fishing - Offshore/Trolling
400 Fishing from charter boat (pay operation six persons or less) - offshore
401 Fishing from party or head boat (charge per person) - off shore
402 Fishing from rental boat - offshore
403 Fishing from private boat  (own boat/friend's boat) - offshore

Fishing - Flats or Back Country
404 Fishing from Charter/party boat (pay operation) - flats or back country
405 Fishing from rental boat - flats or back country
406 Fishing from private boat  (own boat/friend's boat) - flats or back country

Fishing - Bottom
407 Bottom fishing from charter boat (pay operation six persons or less)
408 Bottom fishing from party or head boat (charge per person)
409 Bottom fishing from rental boat
410 Bottom fishing from private boat  (own boat/friend's boat)

Viewing Nature and Wildlife
500 Glass bottom boat rides (pay operation)
501 Back country boating excursions (pay operation/guided service/NOT FISHING)
502 Viewing nature and wildlife from rental boat
503 Viewing nature and wildlife from private boat  (own boat/friend's boat)

Personal Watercraft (jet skis, wave runners, etc.)
600 Personal watercraft - rental
601 Personal watercraft - private  (own boat/friend's boat)

Sailing
700 Sailing charter/party boat (pay operation)
701 Sailing rental boat
702 Sailing private boat  (own boat/friend's boat)

Other Activities NOT MENTIONED ABOVE  (parasailing, hang gliding, sunset cruises,
water-skiing)

800 Other activities from charter/party (pay operation)
801 Other activities from rental boat
802 Other activities from private boat (own boat/friend's boat)
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BLUE CARD 
  

OMB APPROVAL #: 
EXPIRATION DATE: 

R:\40289\Deliverable1\BLUE_CARD_CV_Revised.doc 1 

SECTION 1.   REEF PLANS 
 
Local and state government agencies are considering different approaches to maintaining 
the health and condition of natural and artificial reefs in Southeast Florida.  One plan 
focuses on providing greater protection for natural reefs by maintaining water quality, 
limiting damage to natural reefs from anchoring, and preventing overuse of the natural 
reefs.  A second plan focuses on protecting the artificial reefs by maintaining water 
quality, limiting damage to artificial reefs from anchoring, and preventing overuse of the 
artificial reefs.  
 
Both of these plans will involve increased costs to local businesses that will ultimately be 
passed on to both residents and visitors in Southeast Florida.  We are doing this survey 
because local government agencies want to know whether you support one, both, or none 
of these plans and if you would be willing to incur higher costs to pay for these plans.  
Please keep in mind that whether you support these plans or not would not have any 
effect on your ability to participate in any boating activity or other recreation in Southeast 
Florida. 
  
SECTION 2.  REASONS FOR SAYING NO, DON’T KNOW OR REFUSAL 
 
Please give the letter corresponding to the answer that best describes your reason. 
 
A A contribution of that amount is more than natural reefs are worth to me. 
B I don’t really know how much an natural reefs are worth to me. 
C There are no problems with water quality or the natural reefs. 
D Not enough information to form a decision. 
E I don’t understand or like the question. 
F Already pay too much to the government. 
G Government waste should be reduced to pay for water quality protection and 

management of the natural reefs. 
H Other Reason (Please Specify)__________________________  
 
SECTION 3.  REASONS FOR SAYING NO, DON’T KNOW OR REFUSAL 
 
Please read the letter of the answer that best describes your reason. 
 
A A contribution of that amount is more than the artificial reefs are worth to me. 
B I don’t really know how much artificial reefs are worth to me. 
C Water quality is not a problem and artificial reefs don’t need any management. 
D Not enough information to form a decision. 
E I don’t understand or like the question. 
F Already pay too much to the government. 
G Government waste should be reduced to fund water quality protection and 

management of the artificial reefs. 
H Other Reason (Please Specify)__________________________ 
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OMB APPROVAL #: 
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R:\40289\Deliverable1\BLUE_CARD_CV_Revised.doc 2 

 
SECTION 4.  REASONS FOR SAYING NO, DON’T KNOW OR REFUSAL 
 
Please read the letter of the answer that best describes your reason. 
 
A A contribution of that amount is more than the reefs are worth to me. 
B I don’t really know how much reefs are worth to me. 
C Water quality is not a problem and the reefs don’t need any management. 
D Not enough information to form a decision. 
E I don’t understand or like the question. 
F Already pay too much to the government. 
G Government waste should be reduced to fund water quality protection and 

management of the reefs. 
H Other Reason (Please Specify)__________________________ 
 
SECTION 5.  ARTIFICIAL REEF PROGRAM -  NEW REEFS 
 
Artificial reef programs cost money.  Suppose that the government proposed that all 
newly constructed reefs would be paid for by all users of the artificial reefs.  Fishermen 
and divers with their own boats would pay for a decal as part of their boat registration 
and/or, if they used a charter/party boat (pay operation) or a rental boat, they would pay 
for the costs through higher fees charged by the pay operation. 
 
How would the money be used ? 
 
The money would go into a trust fund that could only be used for the construction and 
maintenance of artificial reefs in Southeast Florida.    
 
SECTION 6.  REASONS FOR SAYING NO, DON’T KNOW OR REFUSAL 
 
A A contribution of that amount is more than a new artificial reef is worth to me. 
B I don’t really know how much an artificial reef is worth to me. 
C There are enough artificial reefs already. 
D Not enough information to form a decision. 
E I don’t understand or like the question. 
F The government should fund the artificial reef program out of general revenue and 

not a specific tax or fee. 
G Already pay too much to the government. 
H Government waste should be reduced to fund the artificial reef program. 
I Other Reason (Please Specify)__________________________ 
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1

1. a) How many people are with you on your visit to (county of interview)(do not count the respondent)?
_____________

# people
1. b) How many of these people are not permanent residents of (county of interview)

_____________
# people

2. How many of these people are 16 or older (do not include respondent)?
_____________

# people
3. Where is your primary residence?

__________________________ _________________ ___________ _____________
         City or nearest city County                   State                Zip Code

Country: ___________________________

Screening Criteria: 1) NOT a resident of county of interview.
2) Engaged in saltwater boating activities
      in county of interview in the past
      12 months.
3) Meets Exit Condition

County of Interview (circle):    Palm Beach    Broward    Dade    Monroe

Interview Site: ________________________________

Survey number: _________

Date/time of interview:

________ __________ _______
    Month        Day            Time

USA
Canada
Mexico
Central/South America

Austalia/Oceania
Japan
Other Far East
United Kingdom

Other Europe
Middle East
Africa
Other

HAND RESPONDENT YELLOW CARD AND ASK THEM TO READ PRIVACY ACT STATEMENT

4. a) On this trip, is (county of interview) the only destination?

YES Go to Q5. NO Go to Q4b.

4. b) Is (county of interview) your primary destination for this trip?

YES Go to Q5. NO Go to Q4c.
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4. c) Where did you last visit before coming to (county of interview)?

__________________________ _________________ ___________ _____________
         City or nearest city County                   State                Zip Code

5. Look at Section 1 of the Yellow Card. How did you and those in your group who are not residents of
(county of interview) get to (county of interview)? Please give the letters of all that apply. (Circle all
that apply)

A Automobile - private H Air - Marathon
B Automobile - rental I Air - Key West
C Air - Miami J Air - other Florida
D Air - Ft Lauderdale/    Specify ______________

   Hollywood K Cruise ship
E Air - West Palm Beach L Own boat
F Air - Tampa M Other
G Air - Orlando    Specify ______________

6. a) On this trip to (county of interview), when did you first arrive

_______________   _______________   _______________
     Month        Day    Time

6. b) When do you plan to leave?

_______________   _______________   _______________
     Month        Day    Time

7. Including this trip, how many times have you visited (county of interview) in the last 12 months, that
is since (date last year)?

_____________
# times

8. Including this trip, how many days have you spent in (county of interview) in the last 12 months?

_____________
# days

9. How many overnight trips have you made to (county of interview) in the last 12 months?

_____________
# overnight trips

10. How many nights are you spending in (county of interview) on this trip?
_____________

# nights
If Question 10 is zero, then go to Q12.
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11. Please refer to the Yellow Card in Section 2 and tell me the number corresponding to where you
stayed on this trip to (county of interview)? (circle)

1 = Hotel/Motel/Guest House/ 4 = Condominium, or second home (own),
      Bed & Breakfast        excluding time shares
2 = Home of family/friends 5 = Vacation Rental
3 = Campground 6 = Time Share

I would now like to ask you about some of the activities in which you or someone in your group who is
not a permanent resident of (county of interview), participated while on your visits to (county of inter-
view).

HAND RESPONDENT WHITE CARD WITH ACTIVITIES LIST

Q12. In which of these activities did you or someone in your group participate during the last 12
months in (county of interview)? Please read me the number corresponding to each activity on
the card.

Q13. As I read you each activity in which you said you or someone in your group participated, please
tell me which activity you participated in during the past 12 months in (county of interview).
If person by themselves, skip to Q15.

Q14. As I read each activity, please tell me how many others in your group who are not permanent
residents of (county of interview) participated in the activity in (county of interview) during the
last 12 months.

Q15. As I read each activity, would you tell me how many days you participated in the activity in
(county of interview) over the past 12 months?

Q16. How many of the days of (activity) were on artificial reefs?
Q17. How many of the days of (activity) were on natural reefs?
If no DIVING OR SNORKELING activities, skip to Q21.
Don’t ask Q18-Q20 for special snorkeling or scuba diving (activities 300-305).
Q18. Over the past 12 months, in the (county of interview), how many dives did you make (read

activity - snorkeling or scuba diving; a dive is a water entry and exit.)?
Q19. How many of these dives were on artificial reefs (for each snorkeling and scuba diving activity)?
Q20. How many of these dives were on natural reefs (for each snorkeling and scuba diving activity)?

Q15 Q16 Q17 Q18 Q19
Q12 Q13 Q14 Respondent # of days # of days Respondent Resp # dives Resp # dives

Ac t i v i t y Resp # Others # of days artificial reef natural reef # of dives artificial reef natural reef

O

O

O

O

O

O

O

Q20
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Q25. On the most recent saltwater fishing day using your own or a friend’s boat, approximately how
much money did your party spend on the following items in (county of interview):

Q26. On the most recent saltwater fishing day using a rental boat, approximately how much
did your party spend on the following items in (county of interview):

    Q25      Q26
                    Rental   Own/Friend's

Expenditures on Most Recent
Saltwater Fishing Day

(only in county of interview)

     Boat       Boat
Boat fuel $ ___________ $ ___________
Tackle $ ___________ $ ___________
Bait $ ___________ $ ___________
Ice $ ___________ $ ___________
Ramp fees $ ___________ $ ___________
Marine fees $ ___________ $ ___________
Lodging $ ___________ $ ___________
Camping fees $ ___________ $ ___________
Food and beverages - stores $ ___________ $ ___________
Food and beverages - restaurants/bars $ ___________ $ ___________
Auto gas $ ___________ $ ___________
Auto rental $ ___________ $ ___________
Equipment rental $ ___________ $ ___________
Shopping (clothing, gifts, souvenirs) $ ___________ $ ___________
Number of People in party who spent
     or benefited from this money (overall)     # ___________ # ___________

Ask Q26 if they participated in fishing from a rental boat (activities 402, 405, or 409).

Ask Q25 if they participated in fishing from own boat or a friend’s boat (activities 403, 406 or 410).

4

Q24. Please refer to section 3 on your Yellow Card and tell me which reason best describes your
primary purpose of your trip to (county of interview). Please read the letter from the Yellow
Card.

A Recreation or vacation
B Visit family or friends
C Business trip
D Business and pleasure
E Other (specify) ___________________
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Q27. On the most recent saltwater fishing day using a charter boat, approximately how much did your
party spend on the following items in (county of interview):

Q28. On the most recent saltwater fishing day using a party boat (charge per person), approximately
how much did your party spend on the following items in (county of interview):

    Q27       Q28
  Charter      Party
     Boat       Boat

Charter fee $ ___________ $ ___________
Lodging $ ___________ $ ___________
Camping fees $ ___________ $ ___________
Food and beverages - stores $ ___________ $ ___________
Food and beverages - restaurants/bars $ ___________ $ ___________
Auto gas $ ___________ $ ___________
Auto rental $ ___________ $ ___________
Equipment rentals $ ___________ $ ___________
Shopping (clothing, gifts, souvenirs) $ ___________ $ ___________
Number of people in party who
    spent or benefited from this money (overall)   # ___________ # ___________

Ask Q27 if they participated in fishing from a charter boat (activities 400, 404 charter, or 407).

Ask Q28 if they participated in fishing from a party boat (activities 401, 404 party, or 408).
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Ask Q29 if they participated in snorkeling or scuba diving from their own
or a friends boat (activities 102 or 202).

Ask Q30 if they participated in snorkeling or scuba diving froam a rental boat (activities 101,201)

Q29. On the most recent saltwater snorkeling or scuba diving day using your own or a friends boat,
approximately how much did your party spend on the following items in (county of interview):

Q30. On the most recent saltwater snorkeling or scuba diving day using a rental boat, approximately
how much did your party spend on the following items in (county of interview):

    Q29      Q30
    Own/Friend's                     Rental

     Boat       Boat
Boat rental $ XXXXXXXX $ ___________
Boat fuel $ ___________ $ ___________
Air refills $ ___________ $ ___________
Ice $ ___________ $ ___________
Ramp fees $ ___________ $ ___________
Marina fees $ ___________ $ ___________
Other equipment rentals $ ___________ $ ___________
Lodging $ ___________ $ ___________
Camping fees $ ___________ $ ___________
Food and Beverages - Stores $ ___________ $ ___________
Food and Beverages - restaurants/bars $ ___________ $ ___________
Auto gas $ ___________ $ ___________
Auto rental $ ___________ $ ___________
Shopping (clothing, gifts, souvenirs) $ ___________ $ ___________
Number of people in party who
     spent or benefited from this money (overall)  # ___________ # ___________
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Q31. On the most recent saltwater snorkeling or scuba diving day using a charter/party boat,
approximately how much did your party spend on the following items in (county of interview):

    Q31
  Charter/Party

     Boat
Charter/party boat fee $ ___________
Equipment rental $ ___________
Air refills $ ___________
Ice $ ___________
Ramp fees $ ___________
Marina fees $ ___________
Lodging $ ___________
Camping fees $ ___________
Food and Beverages - Stores $ ___________
Food and Beverages - restaurants/bars $ ___________
Auto gas $ ___________
Auto rental $ ___________
Shopping (clothing, gifts, souvenirs) $ ___________
Number of people in party
    who spent or benefited from this money    # ___________

Now I would like to ask you a few questions about how you value both the artificial and natural reefs in
Southeast Florida.

CONTINGENT VALUATION QUESTIONS

Q32. Over the past 12 months, how many trips have you made to Southeast Florida on which you used
the natural reefs?

______________ (# trips)

Q33. Over the past 12 months, how many trips have you made to Southeast Florida on which you used
the artificial reefs?

______________ (# trips)

Ask Q31 if they participated in snorkeling or scuba diving froam a charter/party boat (activities 100,200)
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Hand respondent BLUE CARD.

Could you take a minute and read the information in Section 1 on the BLUE CARD about the plans.

 Now I would like to ask you only about a plan to maintain the health and condition of the natural reefs
in Southeast Florida.

34. First, consider your total trip costs for your last trip to use the natural reefs of Southeast Florida,
including travel expenses, hotel and campsites fees, food and drink, and all other expenses.  If your
total costs for this trip would have been $_____  higher, would you have been willing to pay this
amount to maintain the natural reefs ?

Please keep in mind that the added costs would have been used to make sure the water quality and health
of the natural reefs would have been maintained in their current condition.  Also, keep in mind that
instead of using the natural reefs in  Southeast Florida,  you could have used the artificial reefs, gone to
places other than Southeast Florida or spent this money on other things.

___   YES  (Go to Question 36)    ____  Don’t Know (Go to Question 35)
___   NO  (Go to Question 35)      ____  Refused (Go to Question 35)

35. Please refer to Section 2 on the BLUE CARD and indicate the letter that best describes your
reason for saying no, don’t know or refusing.  Write-in any other reason.

(circle):  A  B  C  D  E  F  G  H  _______________________

Now we would like to evaluate the artificial reef plan.

36. Considering your total trip costs for your last trip to use the artificial reefs in Southeast Florida,
including travel expenses, hotel and campsites fees, food and drink, and all other expenses.  If your
total costs for this trip would have been $_____  higher, would you have been willing to pay that
amount to maintain the artificial reefs ?

Please keep in mind that the added costs would have been used to make sure the water quality and health
of the fish and sea life on the artificial reefs would have been maintained in their current condition.
Also, keep in mind that instead of using the artificial reefs of Southeast Florida, you could have used the
natural reefs, gone to places other than Southeast Florida or spent this money on other things.

___   YES  (Go to Question 38)    ____  Don’t Know (Go to Question 37)
___   NO  (Go to Question 37)      ____  Refused (Go to Question 37)

37. Please refer to Section 3 on the BLUE CARD and indicate the letter that best describes your
reason for saying no, don’t know or refusing.
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(circle):  A  B  C  D  E  F  G  H  ______________________

38. Suppose that both of the above plans to maintain the natural and artificial reefs in Southeast Florida
were put together in a combined program.  Consider once again your total trip costs for your last trip
to use the reefs in Southeast Florida including travel expenses, lodging, and all boating expenses.  If
your total costs for this trip would have been $ ____ higher, would you have been willing to pay this
amount to maintain the artificial and natural reefs ?

___  YES  (Go to Question 40)    ____  Don’t Know (Go to Question 39)
___  NO (Go to Question 39)       ____  Refused (Go to Question 39)

39. Please refer to Section 4 on the BLUE CARD and indicate the letter that best describes your
reason for saying no, don’t know or refusing.

(circle):  A  B  C  D  E  F  G  H _____________________

Could you take a minute and read Section 5 of the blue Card on the Artificial Reef Program for New
Reefs.

40. Would you be willing to pay $ ____ per year when you renew your boat registration and/or that
amount in higher fees to charter/party boat or rental boat operations to fund this program ?  The
amount paid would go to fund new artificial reefs in Southeast Florida.

Please keep in mind that this amount would be in addition to the costs above for maintaining the current
artificial reefs and protecting the water quality.  Also, keep in mind that instead of using the artificial
reefs in Southeast Florida, you could have used the natural reefs, gone to places other than Southeast
Florida or spent this money on other things.

___  YES  (Go to Question 42)         ___  Don’t Know (Got to Question 41)
___  NO (Go to Question 41)           ___  Refused (Go to Question 41)

41.  Please refer to Section 6 on the BLUE CARD and read me the letter that best describes your reason
for saying no, don’t know or refusing.

(circle):  A  B  C  D  E  F  G  H  _______________________

Q42. How long have you been boating in South Florida?                                                _____________
# years

Q43. a) Do you own your own boat?

YES Go to Q43b NO Go to Q44
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Q43. b) What is the length of your boat?   _________ feet.

Q43. c) Where is it registered?

_____________    _____________
    County State

Q44. Are you a member of a fishing or diving club?

YES NO

Q45. In what year were you born? 19 ___ ___

Q46. Sex: Male Female (Observed, not asked)

Q47. Are you Hispanic, Latino or of Spanish origin?

YES NO

Q48. Please refer to section 4 of the Yellow Card and tell me which category best describes you?
Please read the letter of the category.

Circle A White D Native Hawaiian or Pacific Islander
B Black or African American E Asian
C American Indian or F Other (specify) ________________

        Alaska Native

Q49. Please refer to section 5 of the Yellow Card and tell me which income category best describes
your annual household income last year, before taxes. Please give me the letter on the card that
corresponds to the category.

a b c d e f g h i j k l m n

Refused

Don’t know

o
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This concludes your interview  Thank you for your time.. 

Q50. a) During this trip to (county of interview), were you giving up any income earning activi-
ties?

YES NO

Q55. b) How much income, before taxes, do you estimate you lost
during this trip to (county of interview)? $of $_____________
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Expiration Date: 7/31/2003

Screener/Talley Sheet
Interviewer: ______________________

Interviewer Location (circle county):  Palm Beach    Broward    Dade    Monroe

1. Are you a permanent resident of (County of interview)? 

YES. Thank you. We are only interviewing
non-residents of (county of interview). (Place tic mark in column 4)

NO. 2.  Are you ending your trip to (county of interview) today?

NOTE: If the person is a scuba diver or is leaving before noon the
next day, proceed with the interview

NO. Thank you. (Place tic mark in column 5)

NO. Thank you. (Place tic mark in column 6)

YES. Go to Questionnair  (Place tic mark in column 8)e

NOTE: If language Barrier, place tic mark in column 7

YES. Will you participate in a short 5-15 minute interview about your
visit to (county of interview)?

87654321

SITE DATE
TIME

PERIOD
PERMANENT

RESIDENT

NON-EXIT VISITOR
OR AIRPORT

LAYOVER REFUSAL
LANGUAGE
BARRIER INTERVIEWED
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1. a) How many people are here with you on your visit to (county of interview) (do not include
_____________

# people

1. b) How many of these people are not permanent residents of  (county of interview)
_____________

# people

2. How many of these people are 16 or older (do not include respondent)?
_____________

# people
3. Where is your primary residence?

__________________________ _________________ ___________ _____________
         City or nearest city County                   State                Zipcode

Country: ___________________________

Screening Criteria: 1) NOT a resident of county of interview.
2) Meets exit condition

County of Interview: ___________________________

Onsite survey number: _________

Date/time of interview:

________ __________ _______
    Month        Day            Time

4. a) On this trip to (county of interview), when did you first arrive?
________ __________ _______

    Month        Day            Time

b) On this trip to (county of interview), when do you plan to leave?
________ __________ _______

    Month        Day            Time

5. Including this trip, how many times have you visited (county of interview) in the last 12 months -
that is, since (date last year)?

_____________
# times

Other Europe
Middle East
Africa
Other

USA
Canada
Mexico
Central/South America

Austalia/Oceania
Japan
Other Far East
United Kingdom
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6. Including this trip, how many days have you spent in (county of interview) in the last 12 months?

_____________
# days

7. How many overnight trips have you made to (county of interview) in the last 12 months?

_____________
# overnight trips

8. On this trip, how many nights will you have spent in (county of interview)?

_____________
# nights

9. Look at Section 1 of the Green Card. How did you and those in your group who are not permanent
residents of (county of interview) get to (county of interview)? Please give the letters of all that
apply. (Circle all that apply)

A Automobile - private H Air - Marathon
B Automobile - rental I Air - Key West
C Air - Miami J Air - other Florida
D Air - Ft Lauderdale/    Specify ______________

   Hollywood K Cruise ship
E Air - West Palm Beach L Own boat
F Air - Tampa M Other
G Air - Orlando    Specify ______________

10. Where are you staying or did you stay on this trip to (county of interview)? Please read me the
number from Section two of the Green Card.

1 = Hotel/Motel/Guest House/ 4 = Condominium, or second home (own),
      Bed & Breakfast        excluding time shares
2 = Home of family/friends 5 = Vacation Rental
3 = Campground 6 = Time Share

Please refer to the White Card with the Activities List.

11. Over the last 12 months, did you or someone in your current group who is not a resident of (county
of interview) engage in any kind of saltwater boating when visiting (county of interview)?

YES Go to Q12. NO   Go to Q15.
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HAND RESPONDENT WHITE CARD WITH
ACTIVITIES LIST

I would now like to ask you about some of the activities in
which you, or someone in your group, participated in
while on your visits to (county of interview).

Q12. In which of these activities did you or someone in
your group participate during the last 12 months?

Q13. As I read each activity in which you said you or
someone in your group participated, could you tell me
which activity YOU participated in during the past 12
months? If the person is alone, skip to Q15.

Q14. Now as I read each activity would you tell me how
many others in your group who are not residents of
(county of interview) participated in the activity in
(county of interview) during the past 12 months?

Q15. Please refer to Section 3 on your green card and tell me which reason best describes your
primary purpose of your trip to (county of interview). Please read the letter from the green
card.

A Recreation or vacation
B Visit family or friends
C Business trip
D Business and pleasure
E Other (specific) __________________

Act i v i t y Resp # Others
Last 12 months
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Now I would like to ask you about your trip expenses. Please provide your best estimate of the total for
each category for your party for this trip. Include only the amounts spent in this county.

Q16 ____________ Lodging accommodations

Q17 ____________ Food & beverage at restaurants/bars

Q18 ____________ Food & beverage at grocery/convenient stores

Q19 ____________ Sport activities including charter/party/guide fees, boat ramp/marine fees,
tackle and bait fees

Q20 ____________ Admission to events and attractions

Q21 ____________ Evening entertainment

Q22 ____________ Rental car, taxi, bus fares

Q23 ____________ Shopping (clothing, gifts, souvenirs)

Q24 ____________ All other

Q25 How many people in your party spent or benefited from these expenditure?           ____________
# of People

Finally, for statistical purposes, we need to know a few things about you.

Q26. In what year were you born? 19 ___ ___

Q27. Sex: Male _____ Female _______   (Observed, not asked)

Q28. Are you Hispanic, Latino or of Spanish origin?

  YES   NO

Q29. Please refer to Section 4 of the green card and tell me which category best describes you.

A White
B Black or African American
C American Indian or Alaska Native
D Native Hawaiian or other Pacific Islander
E Asian
F Other
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a b c d e f g h i j k l m n

Refused

Don’t know

o

Q30. Please refer to section 5 of the green card and tell me which income category best describes your
annual household income last year before taxes. Please give me the letter on the card
corresoponding to the amount that is the closest to your annual household income.

That’s it. Thank you very much for participating in this survey. I hope you enjoyed your stay.
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GREEN CARD

PRIVACY ACT STATEMENT

Your participation is voluntary.  Notwithstanding any other provision of the law, no person is required
to respond to, nor shall any person be subject to a penalty for failure to comply with, a collection of
information subject to the requirements of the Paperwork Reduction Act, unless the collection of
information displays a currently valid OMB Control Number.

Since each interviewed person will represent many others not interviewed, your cooperation is
extremely important. This study is being conducted by Hazen & Sawyer and the Florida State
University for the State of Florida, Palm Beach, Broward, Miami-Dade and Monroe Counties and the
National Oceanic and Atmospheric Administration. Uses of the information include evaluation of
present recreation uses and planning for future recreation visitation. At the end of the study any
materials identifying you such as name, address or telephone number will be destroyed.  All other
information will be available for distribution.  The interview should take 5 to 15 minutes with an
average of 10 minutes.

Section 1.  Modes of Transportation

A = Automobile – private H = Air – Marathon
B = Automobile – rental I = Air – Key West
C = Air – Miami J = Air – Other Florida
D = Air – Ft. Lauderdale/ Specify _____________

Hollywood K = Cruise Ship
E = Air – West Palm Beach L = Own boat
F = Air – Tampa M = Other
G = Air – Orlando Specify _____________

Section 2. Overnight Accommodations

1 = Hotel/Motel/Guest House/ 4 = Condominium or Second Home (own),
Bed & Breakfast excluding time shares

2 = Home of family/friends 5 = Vacation Rental
3 = Campground 6 = Time Share

Section 3. Primary Purpose of Trip

A = Recreation or Vacation D = Business and Pleasure
B = Visit family or friends E = Other (Specific)
C = Business trip

Section 4. Race/Ethnicity

A. White
B. Black or African American
C. American Indian or Alaska Native
D. Asian
E. Native Hawaiian or Other Pacific Islander
F. Other

---OVER----
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GREEN CARD

Section 5. Annual Household Income before Taxes

Please give only the letter of your income category.

A Less than $5,000 I $40,000 to $44,999
B $5,000 to $9,999 J $45,000 to $49,999
C $10,000 to $14,999 K $50,000 to $59,999
D $15,000 to $19,999 L $60,000 to $74,999
E $20,000 to $24,999 M $75,000 to $99,999
F $25,000 to $29,999 N $100,000 to $149,999
G $30,000 to $34,999 O $150,000 or more
H $35,000 to $39,999
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Appendix Table C-1 
Visitor Boater Survey Site Count

Number of Surveys Completed at Each Site - By County

Site Code MONROE County Sites Number of 
Surveys

3 Blank 15
50 American Outdoors 1
51 Annie's Beach 12
52 Atlantic Shores Motel 1
53 Bahia Honda Beach & State Park 48
54 Banana Bay Resort - Marathon 66
55 Banana Bay Resort - Key West 29
56 Cabana Bay Resort 2
57 Calusa Beach, Campground & Resort 48

58 Boyd's Campground/Captain John's Greyhound - 
Boat Harbor 11

59 Charter Boat Row - Key West 7
60 Cobra Marina 3
61 Crane Hammock Museum 3
62 Crain Point Museum 3
63 Curry Hammock State Park 12
64 Curry Mansion 9
65 Denny's 1
66 Estes Motors/Estes Marine 2
67 Exxon at MM 101 1
68 Exxon at Rock Harbor 1
69 Fairfield Inn - Key West 42
70 Fiesta Key - Campground & KOA Site 98
71 Fort Zachary Taylor Park 43
72 Galleon Marina/Reef Raiders 18
73 Garden Cove Marina 2
74 Glass Bottom Boats 1
75 Hampton Inn - Key West 39
76 Harry Harris State Park 16
77 Hemmingway House 6
78 Holiday Inn - Key Largo 9
79 Holiday Isle/Holiday Inn Dock 3
80 Italian Marina 1
81 John Pennekamp State Park 144
82 Key Largo Harbor 1
83 Key West Airport 75
84 Key West Bight 5

R:\40289\Responses\Databasetobob\NewfromACCESS\
SumrWinr_VisBoat_ALLCounty-Sites.xls Page 1 of 6 Summary-MON
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Appendix Table C-1 
Visitor Boater Survey Site Count

Number of Surveys Completed at Each Site - By County

Site Code MONROE County Sites Number of 
Surveys

85 City of Key West Boat Harbor - Marina, Charter Row, 
Garrison Bight & Captain John's Greyhound 82

86 Key West Diving Society - Stock Island 7
87 Knights Key - Campground 59
88 KOA Campground 1

89 Land's End Village Boat Harbor & Marina - Key West 17

90 Largo Harbor 2
91 Largo Lodge 2
92 Little Duck Key & LDK Beach 4
93 Long Key State Park & Campground 69
94 Marriott Key Largo 1
95 Matecumbe Beach 4
96 Miami Sub Parking Lot 1
97 Monroe 1
98 Ocean Divers 2
99 Parmer's [Palmer's] Resort Marina 58

100 Quay Restaurant 4
101 Ramp on the street 4
102 Roadside Park 1
103 Rock Harbor Marina 4
104 Rowell's Marina 6
105 Shell Gas Station 2
106 Sombero Beach 99
107 Southernmost South Beach - Key West 6
108 Southernmost Point; Hotel/Motel 6
109 Sugar Loaf Key/KOA & Campground 12
110 Sunshine Key Campground/RV Park & Resort 41
111 Tavernier Creek Marina 6
112 Veteran's Park/Veteran's Park Rest Area 8
113 Weston Resort 1
114 Whale Harbor Marina 3
131 Almost There (Stock Island) Charters 1
132 Amber Jack Pier / Garrison Bight City Marina 6
133 Atlanta Dive Center 43
134 Big Pine Key Fish Camp/Big Pine Fishing Camp 8
135 Camp Hammael 1

R:\40289\Responses\Databasetobob\NewfromACCESS\
SumrWinr_VisBoat_ALLCounty-Sites.xls Page 2 of 6 Summary-MON
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Appendix Table C-1 
Visitor Boater Survey Site Count

Number of Surveys Completed at Each Site - By County

Site Code MONROE County Sites Number of 
Surveys

136 Captain Hook 1
138 Dive Key West 1
140 Dolphin Research/Dolphin Research Court 6
141 Dolphin Resort 6
142 Lions Liar 4
143 Marathon Airport Marathon 1
144 Marathon Lady 1
145 Mel Fisker Museum 1
146 Sheraton 2
147 South Beach Motel 1
148 Theater of the Seas 5
149 Turtle Kraals 13
150 Wild Bird Center 2

Total 1394

R:\40289\Responses\Databasetobob\NewfromACCESS\
SumrWinr_VisBoat_ALLCounty-Sites.xls Page 3 of 6 Summary-MON
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Appendix Table C-1 (Continued)
Visitor Boater Survey Site Count

Number of Surveys Completed at Each Site - By County

Site Code MIAMI-DADE County Sites Number of 
Surveys

3 Blank 7
5 City of Boca Boat 4

10 Lake Park Marina 2
19 Bayside Marina 21
20 Bayside Marketplace 1
22 Crandon Park Marina 27
23 Dinner Key Marina 2
24 Haulover Beach 6
25 Haulover Marina 154
26 Marriott Biscayne Bay Hotel 6
27 Matheson Hammock Marina 3
28 Miami International Airport 4
29 Miami Seaquarium 3
30 Monty's/Monte's Marina 2
31 Pelican Harbor Marina 23
32 Sealine Marina 1

123 Biscayne National Park 58
124 Haulover Dock 19
125 Homestead Bayfront 7
152 Black Point Marina 1
153 Island View Park 2

Total 353

R:\40289\Responses\Databasetobob\NewfromACCESS\
SumrWinr_VisBoat_ALLCounty-Sites.xls Page 1 of 6 Summary-MDC
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Appendix Table C-1 (Continued)
Visitor Boater Survey Site Count

Number of Surveys Completed at Each Site - By County

Site Code BROWARD County Sites Number of 
Surveys

3 Blank 7
33 15th Street Boatramp 10
35 Broward/Broward Marina 18
36 CB Smith Park 3
37 Cove Marina 6
38 Fort Lauderdale International Airport 9
39 Hillsboro Inlet Marina 26
40 Holiday Inn 3
41 Holiday Inn Lauderdale-by-the-Sea 1
42 Hugh Taylor Birch State Park 1
43 Las Olas Riverfront 5
44 Marina 4
45 Ocean Walk - Hollywood Beach 1
46 Pro Dive 70
47 Sand Harbor Hotel and Marina 41
48 Seafair 64
49 Blank 5

126 Helen's Drift Fishing 21
127 IFGA 1
128 John Lloyd 3
129 Jungle Queen 1
130 Lady go Diver 1
154 Dry Martini 3

Total 304

R:\40289\Responses\Databasetobob\NewfromACCESS\
SumrWinr_VisBoat_ALLCounty-Sites.xls Page 1 of 6 Summary-BRD
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Appendix Table C-1 (Continued)
Visitor Boater Survey Site Count

Number of Surveys Completed at Each Site - By County

Site Code PALM BEACH County Sites Number of 
Surveys

1 Jim Abernathy's/Jim Abernathy's Scuba Adventures 
(Multiple Locations) 100

2 Blue Heron Driftfishing 5
3 Blank 7
5 City of Boca Boat 2
6 Frenchman's Marina 3
7 Hilton 1
9 Jupiter Seasport marina 3

10 Lake Park Marina 2
11 New Port Cove Marine Center - Abernathy's 4
12 North Palm Beach Marina 6
13 Palm Beach Airport 37
14 Phil Foster Park 19
15 Riviera Beach Marina 147
16 Sailfish Marina 36
17 Sportsmans Marina - Lantana 2
18 Two Georges Marina - Boynton Beach 3

115 B-Love 7
116 Boynton Beach Boat Club 3
117 Dive Shop II 1
118 Logger Head 2
119 Seamist Marina 78
120 Splashdown 4
121 Sportsman Park - B-Love 7
122 Starfish Enterprise 2
151 Blue Heron/Blue Heron Marina 38
156 Rampage Dive Center 9

Total 528

R:\40289\Responses\Databasetobob\NewfromACCESS\
SumrWinr_VisBoat_ALLCounty-Sites.xls Page 1 of 6 Summary-PBC
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OMB APPROVAL #: 0648-0410 
EXPIRATION DATE: 7/31/2003 

SOUTHEAST FLORIDA 
CHARTER/PARTY BOAT SURVEY 

ARTIFICIAL AND NATURAL REEF USE 
 

We are conducting a study of the economic value of both artificial and natural reef use in the 
saltwater areas off the counties of Palm Beach, Broward, Miami-Dade and Monroe Counties. 
 
The study is being funded through a partnership with the State of Florida’s Fish and Wildlife 
Conservation Commission, the four counties and the National Oceanic and Atmospheric 
Administration (NOAA). 
 
Separate surveys of residents and non-residents of each county are being conducted.  However, 
for those people who use charter/party/guide boat services, we have found that they do not know 
whether they have fished (and sometimes whether they had dived) on artificial or natural reefs. 
 
As an experienced captain or guide that takes people out for fishing, diving or glass-bottom 
rides, we would like your assistance in more accurately estimating the proportion of use on 
artificial and natural reefs. 
 
The attached information sheet explains the authorities to collect this information, how the 
information will be used, a statement of burden (estimate of how much time it will take you to 
complete the survey), who to contact if you have any questions about the information collection, 
and your participation and protections of the confidentiality of your information. 
 
SECTION 1:  KIND AND USE OF VESSEL/BOAT 
 
1. How many vessels/boats do you own or operate to take out paying passengers?  

_______ 
# boats 

 
2. What is the length of each boat and how many passengers is each boat licensed to carry ?   
 
 Length Number of Passengers 
Boat 1 ______ __________________ 
Boat 2 ______ __________________ 
Boat 3 ______ __________________ 
Boat 4 ______ __________________ 
 
3. How would you classify your activity?  Check the category that best describes your 

operation.  Charter = 6 or less passengers   Party = more than six passengers 
 
__  Charter – Fish Only __  Party – Fish Only 
__  Charter – Dive Only __  Party – Dive Only 
__  Charter – Fish & Dive __  Party – Fish & Dive 
__  Glass-bottom boat  __  Other (specify) ___________________ 
 

r:\40289\FinalInstrument\SFL_CHARTER_QUEST.doc 1
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4. From what ports/cities and counties do you launch your boat (s)?  If more than three, give the 
top three. 

 
Port/City County 
1. ___________________ ___________________ 
2. ___________________ ___________________ 
3. ___________________ ___________________ 

 
5. What percentage of your business is from residents of the county in which you mainly 

operate ?  _____ (%)  Please provide your best estimate. 
 
SECTION 2:  ARTIFICIAL AND NATURAL REEF USE 
 
Here we need your best estimates of passenger-days, dives, and the proportion of your passenger 
days and dives that were spent on artificial reefs versus natural reefs versus no reefs for the latest 
year.  Below we ask for the information by activity type (e.g., fishing, snorkeling, scuba diving, 
or glass-bottom boat rides) and by county (e.g., Palm Beach, Broward, Miami-Dade, and 
Monroe). 
 
For fishing and glass bottom boats, we need your best estimate of the number of passenger-
days.  A passenger-day is defined as one passenger for any part of a day (half day or whole day).  
For snorkeling and scuba diving, we need to know both passenger-days and the number of dives. 
 
For all activities, we need to know the percent of time spent on artificial reefs versus natural 
reefs versus not on reefs.  The sum of the three percentages should sum to 100%. 
 
6. Fishing Passenger-Days   
 
__ check here if you did NOT operate your business for Recreational Fishing in any of the four 
counties and go to question 7. Snorkeling Passenger-Days. 
 

  Percent of Passenger-Days 

COUNTY  Check if 
none 

 
Total 

Passenger-
Days 

On 
Artificial 

Reefs 

 On 
Natural 
Reefs 

 
Not 
on 

Reefs
Total 

Palm Beach           100% 
Broward           100% 
Miami-Dade           100% 
Monroe           100% 
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OMB APPROVAL #: 0648-0410 
EXPIRATION DATE: 7/31/2003 

7. Snorkeling Passenger-Days   
 
__ check here if you did NOT operate your business for Snorkeling in any of the four counties 
and go to question 9. Scuba Diving Passenger-Days. 
 

  Percent of Passenger-Days 

COUNTY  Check if 
none 

 
Total 

Passenger-
Days 

On 
Artificial 

Reefs 

 On 
Natural 
Reefs 

 
Not 
on 

Reefs
Total 

Palm Beach           100% 
Broward           100% 
Miami-Dade           100% 
Monroe           100% 
 
8. Snorkeling Dives   
 
__ check here if you did NOT operate your business for Snorkeling in any of the four counties 
and go to question 9. Scuba Diving Passenger-Days. 
 

  Percent of Dives 

COUNTY  Check if 
none 

 
Total 

Passenger-
Days 

On 
Artificial 

Reefs 

 On 
Natural 
Reefs 

 
Not 
on 

Reefs
Total 

Palm Beach           100% 
Broward           100% 
Miami-Dade           100% 
Monroe           100% 
 
9. Scuba Diving Passenger-Days   
 
__ check here if you did NOT operate your business for Scuba Diving in any of the four counties 
and go to question 11. Glass-Bottom Boat Rides.  

  Percent of Passenger-Days 

COUNTY  Check if 
none 

 
Total 

Passenger-
Days 

On 
Artificial 

Reefs 

 On 
Natural 
Reefs 

 
Not 
on 

Reefs
Total 

Palm Beach           100% 
Broward           100% 
Miami-Dade           100% 
Monroe           100% 
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OMB APPROVAL #: 0648-0410 
EXPIRATION DATE: 7/31/2003 

10. Scuba Diving – Dives   
 
__ check here if you did NOT operate your business for Scuba Diving in any of the four counties 
and go to question 11. Glass-Bottom Boat Rides. 
 

  Percent of Dives 

COUNTY  Check if 
none 

 
Total 

Passenger-
Days 

On 
Artificial 

Reefs 

 On 
Natural 
Reefs 

 
Not 
on 

Reefs
Total 

Palm Beach           100% 
Broward           100% 
Miami-Dade           100% 
Monroe           100% 
 
11. Glass-bottom Boat Rides - Passenger-Days   
 
__ check here if you did NOT operate your business for Glass-Bottom Boat Rides in any of the 
four counties and go to Section 3. 
 

  Percent of Passenger-Days 

COUNTY  Check if 
none 

 
Total 

Passenger-
Days 

On 
Artificial 

Reefs 

 On 
Natural 
Reefs 

 
Not 
on 

Reefs
Total 

Palm Beach           100% 
Broward           100% 
Miami-Dade           100% 
Monroe           100% 
 
 
SECTION 3:  FOR Monroe County/Florida Keys ONLY 
 
In July 1997, the Florida Keys National Marine Sanctuary established 18 Sanctuary Preservation 
Areas (SPAs) and one Ecological Reserve (Sambos Ecological Reserve, Western Sambos or 
ER).  These areas are available for non-consumptive activities (e.g., snorkeling, scuba diving and 
glass-bottom boat rides).  Generally, these are “no take areas”, except there are a couple of 
exceptions for bait fishing by permit. 
 
Here, please tell us the amount of use that you gave above that occurs on the SPAs and the 
Sambos Ecological Reserve.  A map is enclosed that shows the SPAs and the Sambos Ecological 
Reserve and the four regions of the Florida Keys. 
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OMB APPROVAL #: 0648-0410 
EXPIRATION DATE: 7/31/2003 

12. Snorkeling – SPAs and ER 
 
___ check here if no Snorkeling took place in the SPAs and the ER and go to question 13. 
 

  Total Passenger-
Days 

  
REGION 

 

Check if 
none 

   

Total Passenger-
Dives 

 
Upper Keys  ____  __________  __________  
Middle Keys  ____  __________  __________  
Lower Keys  ____  __________  __________  
Key West  ____  __________  __________  
 
13. Scuba Diving – SPAs and ER 
 
___ check here if no Scuba Diving took place in the SPAs and the ER and go to question 14. 
 

  Total Passenger-
Days 

  
REGION 

 

Check if 
none 

   

Total Passenger-
Dives 

 
Upper Keys  ____  __________  __________  
Middle Keys  ____  __________  __________  
Lower Keys  ____  __________  __________  
Key West  ____  __________  __________  
 
14. Glass-bottom Boat Rides – SPAs and ER 
 
___ check here if no Glass-bottom Boat Rides took place in the SPAs and the ER and go to 
Section 4. 
 

  Total Passenger-
Days 

  
REGION 

 

Check if 
none 

   

Total Passenger-
Dives 

 
Upper Keys  ____  __________  __________  
Middle Keys  ____  __________  __________  
Lower Keys  ____  __________  __________  
Key West  ____  __________  __________  
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OMB APPROVAL #: 0648-0410 
EXPIRATION DATE: 7/31/2003 

SECTION 4:  IMPORTANCE AND SATISFACTION OF REEFS 
 
For the following questions, would you please use the following 1-5 rating scales: 
 
IMPORTANCE   Not at all Not Very Somewhat  Very 
 Important Important Important Important Important 
         1             2         3        4        5 
 
SATISFACTION   Not at all Not Very Somewhat  Very 
 Satisfied Satisfied Satisfied Satisfied Satisfied 
         1             2         3        4        5 
 
15.  How important are the counties’ artificial reef programs to your business? 

__________ (Rating 1-5) 
 
16.  How satisfied are you with the counties’ artificial reef program? 

__________ (Rating 1-5) 
 
17.  How important are the natural reefs off South Florida to your business? 

__________ (Rating 1-5) 
 
18.  How satisfied are you with the natural reefs off South Florida? 

__________ (Rating 1-5) 
 
19.  How important are the Sanctuary Preservation Areas and the Ecological Reserve in the 

Florida Keys to your business?  __________ (Rating 1-5) 
 
20.  How satisfied are you with the Sanctuary Preservation Areas and the Ecological Reserve in 

the Florida Keys?  __________ (Rating 1-5) 
 
 

THANK YOU VERY MUCH FOR YOUR PARTICIPATION 
 

Please place your completed forms in the self-addressed envelope and mail. 
 

If you have lost your self-addressed envelope, please mail to: 
 

Grace Johns 
Hazen and Sawyer 

4000 Hollywood Boulevard, Ste. 750 N 
Hollywood, Florida  33021 

 
If you have any questions, please call Grace Johns at (954) 987-0066 or (954) 462-2709 or 

(305) 625-4101. 
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Give a boy a fish and you feed him for a day; teach 

a boy to fish and he will spend money in Florida 

for a lifetime! 
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Artificial Reef Economics 101 
Public Good:  A good that is non-rivaled and non-

excludable. Your consumption doesn’t reduce mine 

and we can consume it at will. Also a common 

property resource (tragedy of the commons). 
  

Consumer Surplus: The benefit to consumers from 

paying a price less than what they were willing to pay 

for a product or service. Travel Cost, CVM 

Economic Impact: Direct impact is the expenditure 

injection, indirect/induced impacts are multiples of 

the initial expenditure and when combined produce a 

total impact measure. Models: IMPLAN and REMI 
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Research Objectives 
 

 Economic Impact using REMI for all Florida 

 Recreational Fishing Spending  

 Recreational Diving Spending 

 

 Economic Value/ Consumer Surplus 

 Contingent Valuation Models for Fishing and Diving 

 

856



Background Literature and Previous Studies 

 Adams, C., Lindberg, B., and Stevely, J. (2006). The Economic Benefits 
Associated with Florida’s Artificial Reefs. UF IFAS/EDIS Report.   

 Morgan,  A.O.,  Massey, M., and Huth, W.  (2009). Demand for Diving on Large 
Ship Artificial Reefs. Marine Resource Economics. 

 Morgan, O. A., and Huth, W.L. (2012).  “Using Travel Cost Modeling 
Methods to Value Large Ship Artificial Reefs: The Key West Vandenberg 
Sinking.” In Haab, Huang, and Whitehead (eds.), Preference Data for 
Environmental Valuation. NY: Routledge.  

 Bell, F.W., Bonn, M.A., and Leeworthy, V.R. (1998). Economic Impact and 
Importance of Artificial Reefs in Northwest Florida. Florida DEP.  

 Johns, G., Leeworthy, V.R., Bell, F.W., and Bonn, M.A. (2001). 
Socioeconomic Study of Reefs in Southeast Florida.  Hazen and Sawyer. 

 Swett, R.A., Larkin, S., Adams, C., Hodges, A.W., and Stevens, J.D. (2010). A 
Socioeconomic Analysis of Artificial Reef Patronage for Six Southwest 
Florida Counties. Florida Fish and Wildlife Commission, Tallahassee, FL. 

 Leeworthy, V.R. (2011). The Economic Impact of the USS Vandenberg on 
the Monroe County Economy. Silver Spring, MD: Office of National Marine 
Sanctuaries, National Ocean Services, NOAA. 
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REMI Economic Impact Model 

 Four Major Segments 

 Input/Output : 23, 70, and 169 Industry Sectors 

 CGE: Markets Clear (Supply and Demand) 

 Econometric: 6,000 plus equation model 

 Economic Geography: labor force 

 Geographic Detail 

 National and Regional 

 All 67 Florida Counties                                     
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REMI Model Linkages 
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How REMI Works 
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REMI Spending Input Data: Saltwater 

Fishing License Database Surveys 

 Florida Saltwater Fishing License Database 

Surveys 

 

 

 

 

 

Saltwater Fishing License 

Group 

Email Address Available? 

  Yes                                              No                          Total 

Florida Resident        510,589        415,892         926,481  

Nonresident          68,598           74,733         143,331  

Charter Boat Operator            1,162             2,668             3,830  

Totals        580,349         493,293      1,073,642  
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Other Spending and Process 

 Diver Intercepts and Online Forum Surveys 

 U.S. Fish and Wildlife 2011 National Survey 

 Florida 2013 Statewide  Comprehensive 

Recreation Plan (SCORP) 

 Spending Development Example:  
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REMI Economic Impacts 

Florida Fishing and Diving 
  Jobs           % Output($M)  % Income($M)   % State Revenue 

($M) 

Fishing 25,821        66 2,100.00          67    859.38         67          171.94 

Diving 13,297        34 1,033.57          33    416.44         33            78.00 

Total 39,118      100 3,133.57        100 1,275.82        100          249.94 

Results from the modeling indicated that fishing and diving activity on Florida 

artificial reefs 

 Provides 39,118 jobs for Floridians. 

 Generates $3.1 billion of economic output. 

 Accrues $1.3 billion in income to Floridians. 

 Produces $250 million in state revenues for Florida. 

 Endows reef users with a use value or consumer surplus of over $700 million. 
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Artificial Reef Saltwater Fishing 

Economic Impact 
Jobs Percent Output ($m) Percent Income ($m) Percent 

Northwest 3,360 13.01 221.81 10.56 84.49 9.83 

North Central 1,085 4.20 68.06 3.24 25.35 2.95 

Northeast 1,100 4.26 99.99 4.76 38.89 4.53 

Central West 3,270 12.66 282.63 13.46 105.35 12.26 

Central 1,984 7.68 199.05 9.48  76.32 8.88 

Central East 2,943 11.40 214.41 10.21 84.82 9.87 

Southwest 4,671 18.09 352.61 16.79 153.69 17.88 

Southeast 7,408 28.69 661.44 31.50 290.47 33.80 

Florida 25,821 2,100.00 859.38 
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Counties 
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Artificial Reef Diving Economic 

Impact 
Jobs Percent Output ($m) Percent Income ($m) Percent 

Northwest 4,893 36.80 311.53 30.14 116.07 27.87 

North Central 510 3.84 31.12 3.01 11.45 2.75 

Northeast 281 2.11 26.96 2.61 10.46 2.51 

Central West 1,435 10.79 124.22 12.02 47.94 11.51 

Central 493 3.71 51.90 5.02 20.79 4.99 

Central East 464 3.49 35.96 3.48 14.92 3.58 

Southwest 824 6.20 63.49 6.14 28.06 6.74 

Southeast 4,397 33.07 388.37 37.58 166.75 40.04 

      

Florida 13,297 1,033.55 416.44 

0 1,000 2,000 3,000 4,000 5,000 6,000
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Total Artificial Reef Diving and 

Fishing Economic Impact 
Jobs Percent Output ($m) Percent Income ($m) Percent 

Northwest 8,253 21.10 533.34 17.02 200.56 15.72 

North Central 1,595 4.08 99.18 3.17 36.80 2.88 

Northeast 1,381 3.53 126.95 4.05 49.35 3.87 

Central West  4,705 12.03 406.85 12.98 153.29 12.02 

Central 2,477 6.33 250.95 8.01 97.11 7.61 

Central East 3,407 8.71 250.37 7.99 99.74 7.82 

Southwest 5,495 14.05 416.10 13.28 181.75 14.25 

Southeast 11,805 30.18 1,049.81 33.50 457.22 35.84 

Florida 39,118 3,133.55 1,275.82 
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Artificial Reef Economic Value 

 Contingent Valuation (Referendum) 
“Suppose that the Florida Legislature increases the funding available to Florida 

Fish and Wildlife to support new artificial reef development around the state but 

requires local areas to share in the cost of the new reefs and that cost share would 

take the form of an increase in your saltwater fishing license fee of $fee. If a local 

referendum of Florida fishing license holders was held on the fee increase and if 

at least 50% vote for the fee it will be put into practice would you vote FOR the 

fee increase?” 

 where $fee was varied randomly across research participants with each 

participant receiving either a fee increase of either $1, $5, $15, $25, $35, or 

$50.  
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Fishing and Diving Use Values 

 

 

Fishing Number Annual WTP ($) Use Value ($M) 

      Mean Lower 

Bound 

Upper 

Bound 

Turnbull Mean Lower 

Bound 

Upper 

Bound 

Turnbull 

Licenses Res. 926,481 32.47 30.31 34.65 26.47 30.1 28.1 32.1 24.5 

Nonres. 143,413 31.78 27.76 36.67 25.08 4.6 4.0 5.3 3.6 
            Total 34.7 32.1 37.4 28.1 

Charter 

Boats 

Res. 619,954 26.47 26.47 26.47 26.47 16.4 16.4 16.4 16.4 

Nonres. 1,403,396 25.08 25.08 25.08 25.08 35.2 35.2 35.2 35.2 
            Total 51.6 51.6 51.6 51.6 

Total Fishing Use 

Value ($M) 

   86.3     83.7      89.0 79.71 

Number 

of  Divers 

Mean 

Trips 

Total Trips WTP 

$/trip 

Use Value ($M) 

Diving Resident 581,897 4.00 2,327,588 200.00 465.5 

Nonresident 797,414 1.00 797,414 200.00 159.5 

Dive 

Total 

625.0 

Total Annual Use Value/ Consumer Surplus: $711.3 Million 
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Florida Resident Attitudes and Opinions 

about Artificial Reefs (N=4,467) 

  

Statements 

  

Disagree       Agree     

SD MD WD NAD SA MA WA DK 

The number of public 

artificial reefs sites in 

the area I fish is about 

right. 

13 21.9 14.1 19.2 2.4 13 6.9 9.5 

The diversity of public 

artificial reef types in 

the area I fish is about 

right. 

9.9 18.1 13.2 21.1 2.6 16.1 8.9 10 

The State of Florida is 

investing too many 

resources in the 

development of new 

artificial reefs. 

43.5 28.1 7 10.9 1.3 1.5 1.3 6.3 

I would rather fish on 

an artificial reef than a 

natural bottom reef. 

4.6 9.1 10.6 42.7 8.8 10.9 7.4 5.9 

Artificial reefs supply 

fish habitat and 

increase the volume of 

desirable species 

available to be caught. 

3 0.9 1 6.1 51.2 22 5.3 10.5 

873



Quantity Diversity Investment AvN Biomass

Agree 22.3 27.6 9.1 27.1 78.5

Disagree 49 41.2 78.6 24.3 4.9
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Florida Resident Lionfish Attitudes 

and Opinions 
  SA A NAD D SD 

The lionfish is a serious threat to native 

species along the Florida coastline. 

64.1 21.7 12.8 0.6 0.8 

There are effective methods that could be 

used to control lionfish populations. 

16.2 25.3 49.2 6.4 2.8 

Government agencies are allocating the right 

amount of resources to lionfish control. 

5.1 11.4 43.5 24.3 15.6 

Threat Control Allocation

Agree 85.8 41.5 16.5

Disagree 1.4 9.2 39.9
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Florida SW Fishing License Holder 

Profile 
An employed (76%), politically conservative (51.7%), 46 year old male with education 

beyond high school (87.7%), a mean annual income of $108,000, a home owner (83%) 

with a house mean value of $250,000 and a boat (73.5%) with a mean value of over 

$29,000 and with a mean household size of 2.9 people, spending $540 annually on fishing 

gear and maintaining a gear inventory of $2,750 purchased either at a local bait and tackle 

store or a retail store (79.9%) and the boat owners spend over $4,700 annually to operate 

their boat. Slightly under half (44.9%) are certified scuba divers and of those 60% 

participate in spearfishing but that is only 25.5% of their total fishing effort. Some Florida 

saltwater license holders also fish in freshwater and their fishing effort is weighted toward 

saltwater (84% salt and 16% fresh). Resident license holders have been fishing in Florida 

an average of 30.9 years and make an average of 30 (mean, median is less) trips a year to 

fish and nearly all of them (93.6%) use a boat to fish and that is typically (90.6%) on a 

private boat and a full day (69.2%) is usually spent on the water fishing. Artificial reef use 

was reported by 82.9% of the research participants and 45.9% of that group indicated that 

they fished more than 10 times a year on an artificial reef.  51% of those fishing on 

artificial reefs indicated that they had coordinates for private reefs and their fishing effort 

distribution between public and private artificial reefs was 80% on public reefs and 20% 

on private reefs. Florida resident fishing effort was evenly divided between artificial reefs 

and natural bottom.  876



Thank You, Questions?  

Contact us: whuth@uwf.edu 
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 Hazen and Sawyer, P.C. 
4000 Hollywood Boulevard 
Seventh Floor, North Tower 
Hollywood, FL 33021 
954 987-0066 
Fax:  954 987-2949 

 

Hwd:40526L015 

July 21, 2004 
 
Kathy Fitzpatrick, P.E. 
Coastal Engineer 
MARTIN COUNTY 
County Administrative Center 
2401 S.E. Monterey Road 
Stuart, Florida  34996 
 Socioeconomic Study of Reefs in Martin 

County, Florida – Final Report 
Dear Ms. Fitzpatrick: 
 
We are pleased to submit 23 hard copies and 20 electronic copies of the final report titled, Socioeconomic 
Study of Reefs in Martin County, Florida.  This report is the product of a significant survey research effort and 
analysis of the uses and values of the artificial and natural reefs in Martin County.  This project’s success was 
directly attributable to the assistance and support of many individuals involved in this 18-month long effort.    
The study provides estimates of the following values that represent the time period January 2003 through 
December 2003: 

• Total reef use of residents and visitors in Martin County over a twelve-month period as measured in terms 
of person-days;  

• Economic contribution of the artificial and natural reefs as residents and visitors spend money in Martin 
County to participate in reef-related recreation;  

• Willingness of reef users to pay to maintain the artificial and natural reefs of Martin County, Florida in their 
existing conditions;  

• Willingness of reef users to pay for additional artificial reefs in Martin County, Florida;  

• Opinions of residents regarding “no take” zones on some natural reefs in the county; and, 

• Socioeconomic characteristics of reef users. 

Total sales, income, employment and tax revenues generated within Martin County measure economic 
contributions.  Martin County, Florida and the Florida Fish and Wildlife Conservation Commission funded this 
study.  This study followed the methodology used in the report titled, “Socioeconomic Study of Reefs in 
Southeast Florida”, October 2001, prepared by Hazen and Sawyer in association with Florida State University 
and the National Oceanic and Atmospheric Administration for Broward County, Florida.   

We enjoyed working with you on this interesting and important project. 
 
Very truly yours, 
 
HAZEN AND SAWYER, P.C. 
 
 
Grace M. Johns, Ph.D. 
Senior Associate 
Economist and Project Manager 
 
Enclosure 
 
c:  File 40526 
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Chapter 1: Introduction 
 

This study estimated the net economic value of the natural and artificial reef resources of Martin 
County, Florida to the local economy and the reef users.  This study employed extensive survey 
research to measure the economic contribution and the use values of artificial and natural reefs 
over the twelve-month period of January 2003 to December 2003.  The reef users surveyed were 
boaters who are recreational fishers (commercial fishers were not included), reef divers, reef 
snorkelers, and/or visitors viewing the reefs in glass-bottom boats. 
 
The primary goals of this study were to estimate the following values: 

• Total reef use of residents and visitors in Martin County over a twelve-month period as 
measured in terms of person-days;  

• Economic contribution of the artificial and natural reefs as residents and visitors spend 
money in Martin County to participate in reef-related recreation;  

• Willingness of reef users to pay to maintain the artificial and natural reefs of Martin County, 
Florida in their existing conditions;  

• Willingness of reef users to pay for additional artificial reefs in Martin County, Florida;  

• Opinions of residents regarding “no take” zones on some natural reefs in the county; and, 

• Socioeconomic characteristics of reef users. 

Total sales, income, employment and tax revenues generated within Martin County measure 
economic contributions.  Martin County, Florida and the Florida Fish and Wildlife Conservation 
Commission funded this study.  This study followed the methodology used in the report titled, 
“Socioeconomic Study of Reefs in Southeast Florida”, October 2001, prepared by Hazen and 
Sawyer in association with Florida State University and the National Oceanic and Atmospheric 
Administration for Broward County, Florida.  That study was funded by Palm Beach, Broward, 
Miami-Dade and Monroe Counties, the Florida Fish and Wildlife Conservation Commission, and 
the National Oceanic and Atmospheric Administration. 

1.1 Resident and Visitor Surveys 
The population of reef users was divided into two groups – (1) visitors to the county and (2) 
residents of the county.  Visitors are defined as nonresidents of the county that they are visiting.  
For example, a person from Broward County visiting Martin County is considered a visitor to 
Martin County.  Likewise, a person from New York visiting Martin County is considered a 
visitor.  Residents are defined as persons living in Martin County who used the reefs on a private 
boat registered in Martin County.  For example, a person who lives in Martin County and fishes 
for recreation on the reefs off the shores of Martin County using a private boat registered in 
Martin County is a resident of Martin County. 
 
This study successfully conducted the following four surveys: 
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 Resident boater mail survey – was conducted in January 2004 

 Visitor boater intercept survey – was conducted in the Winter of 2003 and the Summer of 
2003 

 General visitor intercept survey – was conducted in the Winter of 2003 and the Summer 
of 2003 

 Recreation for-hire mail survey – was conducted in the Winter of 2003 and the Summer 
of 2003 

The survey instruments are provided in Appendices A, B, C, and D. 

Visitors are defined as nonresidents of the county that they are visiting.  Residents are those who 
live within the county.  The purpose of the resident boater survey and the visitor boater survey is 
to collect information to estimate the following characteristics: 

 Percentage of boaters who fish, dive and / or snorkel on the reefs;  

 Total and itemized expenditures related to using the reefs (lodging, food, gas, equipment, 
etc.); 

 Number of person-visits and person-days of reef use by type of reef and activity; 

 Willingness-to-pay to protect Martin County reefs in their existing condition; and, 

 Willingness-to-pay for additional reefs in Martin County. 

The purpose of the general visitor survey is to obtain estimates of the total number of visitors to 
Martin County and the percentage of visitors who boat.  

The recreation for-hire survey is a survey of for-hire charter and party boat operators that take 
out passengers for recreational fishing, snorkeling, and/or scuba diving in saltwater off the coast 
of Martin County.  The primary purpose of this survey was to estimate the proportion of charter / 
party service activity that takes place on the artificial versus the natural reefs versus no reefs in 
Martin County.   
 
In addition, at the request of the county, the resident survey also included questions regarding 
“no-take” zones.   
 
The purpose of the general visitor survey was to obtain estimates of the total number of visitors 
to Martin County and the percentage of Martin County visitors who boat.  

Definitions.  Certain terminology was used in this report to represent units of recreational 
activity.  These terms are person-trip and person-day.  For visitors, a person-trip is defined as one 
person making one trip to a county.  That trip may last one day to many days.  On any given day, 
the number of visitor person-trips and the number of visitors are the same.  For resident boaters, 
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a person-trip is one day’s outing on a boat to participate in saltwater recreation activities.  A 
person-day is defined as one person participating in an activity for a portion or all of a day. 

Resident Boater Survey.  The resident survey was a mail survey of registered boat owners in 
Martin County who own boats at least 16 feet in length.  The size restriction was used to focus 
survey effort on owners of boats that were likely to be used for reef-related recreation.  The boat 
length of 16 feet was also used in the Socioeconomic Study of Reefs in Southeast Florida 
prepared for Broward County, Florida dated October 2001.  The resident survey instrument is 
provided in Appendix A of this report. 
 
Boat owner information for Martin County was obtained from the Florida Department of 
Highway Safety and Motor Vehicles which provided information on registered boat owners in 
the county.  Boater registration information includes owner’s name and address and the length of 
the boat.  The mailing list was created by selecting a random sample of boat owners with boats 
16 feet or greater from the county’s boater registration file.   

During the period January 7, 2004 to January 9, 2004, the resident boater survey was mailed to 
2,000 boat owners registered in Martin County.  These boat owners were sampled from the 7,385 
owners of boats at least 16 feet in length.1  This length was chosen to better target those boat 
owners whose boats could reach the reefs and to exclude owners of small boats not likely to be 
used for reef-related recreation such as wave runners. 
 
A total of 568 completed surveys were received for a response rate of 28 percent.  Only 33 
surveys were returned unopened because they were undeliverable (wrong address).  Of the 568 
completed surveys, 279 were completed by boaters who had used the Martin County reefs in the 
past 12 months (49 percent) and 289 were completed by boaters who had not used the reefs in 
the past 12 months (51 percent).  Of the 279 completed surveys of Martin County reef users, 272 
were filled out in a manner that could be used for the analysis.  The responses to these surveys 
are the basis of the resident reef user activity, expenditures and use value estimates. 
 
Visitor Boater Survey and General Visitor Survey.   The visitor boater survey and the general 
visitor survey were intercept surveys where survey researchers canvas locations where visitors 
are likely to be.  The researchers conducted voluntary in-person surveys at these locations.  The 
general visitor survey targeted all visitors to Martin County.  The visitor boater survey targeted 
visitors who participated in reef-related recreation in Martin County using a boat in the past 
twelve months.  For visitor boaters, the intercept locations included marinas, charter/party boat 
operations, and hotels.  For general visitors, the intercept locations were visitor attractions and 
hotels.  The visitor must be leaving the county before noon the next day in order to participate in 
the survey.  The surveys were conducted in the winter of 2003 and the summer of 2003 to 
adequately model the seasonality of visitation.  The general visitor survey is presented in 
Appendix B of this report.  The visitor boater survey is presented in Appendix C of this report.   
                                                 
1 Names, addresses and boat length of registered boats are from the Florida Department of Motor Vehicle 
Registration Records, 2003. 
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A summary table of the number of completed general visitor and visitor boater surveys is 
provided in Table 1.1-1.  A total of 479 general visitor surveys were completed and 522 visitor 
boater surveys were completed. 
 

Table 1.1-1 
Summary of Completed Surveys (a) 

Survey Type 
Winter 2003 

(Feb. 15 to Apr. 18, 2003) 
Summer 2003 

(June 27 to Sept. 19, 2003) Total 
General Visitor 233 246 479 
Visitor Boater 222 300 522 
Total 455 546 1,001 
(a)  The number of completed surveys in Table 1 may be lower than indicated in the “Interviewed” 
column of Tables 2.1-1 and 2.1-2 (presented later in this memorandum) due to incomplete surveys that 
are counted in this table. 
 
The summer general visitor survey tally by interview site is provided in Table 1.1-2.   Of 951 
persons intercepted, 246 were visitors who met the exit condition and agreed to be surveyed.  
The winter general visitor survey tally by interview site is provided in Table 1.1-3.  Of 1,436 
persons intercepted, 275 were visitors to Martin County who met the exit condition and agreed to 
be surveyed.  The most likely places to find general visitors who met the survey conditions were 
Jensen Beach, Jonathan Dickinson State Park and Sand Sprit Park.  Survey researchers were 
instructed not to conduct a general visitor survey after completing a visitor boater survey for the 
same person.  This would defeat one of the purposes of the general visitor survey, which is to 
estimate the percent of general visitors who boat. 

Table 1.1-2 
General Visitor Survey Tally by Interview Site - Summer 2003 

Number of Persons 

Interview Site 
Permanent 
Resident 

Non-Exit 
Visitor Refusal

Language 
Barrier Interviewed

Total 
Contacted

Bathtub Reef 0 0 0 0 4 4 
Boat US (Boat Sales) 6 1 0 0 6 13 
Florida Oceanographic 
Center 81 24 3 0 20 128 
Holiday Inn 14 13 6 1 30 64 
Jensen Beach 51 14 2 2 67 136 
Jonathan Dickinson State 
Park 49 11 9 3 82 154 
Northside Marina 3 1 0 0 2 6 
Pirates Cove 20 9 2 1 10 42 
Sand Sprit Park 256 34 5 0 15 310 
Stuart Causeway 67 17 0 0 10 94 
Total 547 124 27 7 246 951 
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Table 1.1-3 
General Visitor Survey Tally by Interview Site - Winter 2003 

Number of Persons 

Interview Site 
Permanent 
Resident 

Non-Exit 
Visitor Refusal 

Language 
Barrier Interviewed

Total 
Contacted

Bathtub Reef 23 27 7 1 24 82 
Causeway 0 0 1 0 0 1 
Dela Bahia 0 0 0 0 1 1 
Holiday Inn 3 8 0 1 2 14 
Jensen Beach 222 225 11 9 100 567 
Jonathan Dickinson State 
Park 16 17 5 1 26 65 
Northside Marina 7 10 5 1 13 36 
Old Town  31 17 0 2 4 54 
Pirates Cove 51 67 7 0 27 152 
Sand Sprit Park 100 117 5 0 57 279 
Shepard’s Park 6 4 0 0 0 10 
Sundance & Jensen Beach 13 13 2 0 5 33 
T.C. Mall 63 57 0 3 13 136 
West Marine III 0 0 0 0 3 3 
Unknown 1 2 0 0 0 3 
Total 536 564 43 18 275 1,436 
 

The summer visitor boater survey tally by interview site is provided in Table 1.1-4.  Of 2,245 
persons intercepted, 303 were visitors to Martin County who met the exit condition, used Martin 
County reefs sometime during the past 12 months and agreed to be surveyed.  The winter visitor 
boater survey tally by interview site is provided in Table 1.1-5.  Of 2,238 persons intercepted, 
256 were visitors to Martin County who met the exit condition, used Martin County reefs 
sometime during the past 12 months and agreed to be surveyed.   The most likely places to find 
visitor boaters who met the survey conditions were Sand Sprit Park, West Marine and Pirates 
Cove.  After investigating all potential survey sites, Sand Sprit Park was, by far, the most popular 
location in Martin County for visitor boaters. 
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Table 1.1-4 
Visitor Boater Survey Tally by Interview Site - Summer 2003 

Number of Persons 

Interview Site 
Permanent 
Resident 

Non 
Boating 
Ocean 

Non 
Reef 
User 

Non 
Exit 

Visitor Refusal
Language 

Barrier Interviewed
Total 

Contact
Bathtub Reef 3 2 0 0 1 0 2 8 
Boat US (Boat Sales) 48 1 3 7 4 0 13 76 
Chevron Gas Station 0 0 0 0 0 0 1 1 
Deep Six 38 0 0 2 0 0 13 53 
Jensen Beach 1 1 0 0 0 0 3 5 
Jonathan Dickinson 2 3 0 9 2 0 1 17 
Northside Marina 2 0 0 0 1 0 1 4 
Pirates Cove 38 6 3 15 6 0 16 84 
Sand Sprit Park 1,189 16 49 73 127 0 224 1,678 
Stuart Causway 10 0 0 0 1 0 1 12 
West Marine 128 23 26 96 6 0 28 307 
Total 1,459 52 81 202 148 0 303 2,245 
 

Table 1.1-5 
Visitor Boater Survey Tally by Interview Site - Winter 2003 – Number of Persons 

Interview Site 

Permanent 
Resident 

Non 
Boating 
Ocean 

Non 
Reef 
User 

Non 
Exit 

Visitor 
Refusal Language 

Barrier Interviewed Total 
Contacted 

DeLa Bahia 0 0 1 1 0 0 1 3
Jensen /Sundance 7 0 3 10 3 0 1 24
Jensen Causeway 115 0 1 59 1 3 16 195
Jonathan Dickinson 
State Park 3 16 6 12 3 1 1 42
Lady Stuart 11 0 0 8 0 1 1 21
North Shore Marina 28 0 0 16 2 1 6 53
Pirates Cove 84 55 39 96 10 0 32 316
Pirates Cove/Port 
Solerno 6 2 5 8 1 0 1 23
Sandsprit Park 578 6 61 6 3 0 106 760
Seven B 0 0 0 0 0 0 0 0
Shepherds Park 1 0 0 2 0 0 0 3
Snook Nook 2 0 0 2 0 0 0 4
Stuart Causeway 0 0 0 2 1 0 1 4
Sundance Beach 9 0 0 12 1 0 1 23
Sundance Marine 3 0 0 1 0 0 0 4
West Marine 271 73 85 228 17 0 89 763

Total 1,118 152 201 463 42 6 256 2,238
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Recreational For-Hire Survey.  In the winter and summer of 2003, a questionnaire was faxed 
or mailed to 14 charter/party boat operators who were believed to be operating in Martin County, 
Florida.   Under a charter service, the boat owner / guide takes a group of six or fewer fishers (or 
divers/snorkelers) on a full- or half-day of fishing (or diving/snorkeling) trip for a fee.  Under a 
party service, the boat owner/guide takes from seven to several dozen (or more) fishers (or 
divers/snorkelers) on a trip for a fee per person.  The survey was conducted to fill in information 
gaps of survey respondents who do not know whether they have fished, dived or snorkeled on a 
reef, either artificial or natural.  The questionnaire is provided in Appendix D.  The results of the 
survey are provided in Table 1.1-6.  Nine of the 14 operators surveyed completed and returned 
the survey.  All were fishing charters or fishing party boat operators.  One was also a 
dive/snorkel charter.  As it turned out, this survey was not necessary because in most cases the 
survey researchers were able to ask the fishing captain of the respondent’s charter where the 
respondent fished.    

 
Table 1.1-6 

Percent of Recreational Fishing Passenger Days Spent on Reefs In Martin County - 2003 
Recreational For-Hire Survey 

Item Fishing Dive/Snorkel 
Sample Size – Number of Operators 9 1 
Number of Boats 10 1 
Total Passenger Days in Past 12 Months 1,103 100 
Percent of Days Fished On -   
Artificial Reefs 31% 50% 
Natural Reefs 30% 50% 
No Reefs 39% 0% 
Sum of Percentages 100% 100% 
 
1.2 Summaries, Modeling, and Statistical Evaluation 
The survey responses were used to estimate the economic and use values of the reefs.   The types 
of reef-related recreation that were considered in the survey included the following saltwater 
recreational boating activities: 

 fishing 

 diving 

 snorkeling 

For visitors, each activity was tied to a boating mode.  These boating modes were charter boats; 
party boats; rental boats; and own or private boat. 

Three types of evaluations were conducted as follows. 
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Data Summaries.  Summaries of the survey responses were used to describe the characteristics 
of reef users.  These characteristics include median age, household income, length of boat and 
years boating; and whether or not the respondent is a member of a fishing or diving club. 

Modeling.  The survey responses and, for visitors, the Capacity Utilization Model (CAP) were 
used to calculate person-trips, person-days, and expenditures associated with reef-related 
activities in Martin County.  The CAP is explained in more detail in Chapter 2.0. 

For visitors, the number of person-trips to Martin County where the person participated in reef-
related recreation was calculated.  A person-trip is defined as one person making one trip to the 
county.  That trip may last one day to many days.  On any given day, the number of visitor 
person-trips and the number of visitors are the same.  For resident boaters, a person-trip is one 
day’s outing on a boat. 

For both visitors and residents, the number of person-days was calculated by boating activity and 
boating mode (private boat, rental boat, charter boat, party boat).  A person-day is defined as one 
person participating in an activity for a portion or all of a day. 

For residents, the term “party-day” is used to convert the resident survey responses to person-
days.  A party-day is defined as one boat carrying one or more passengers for a day or partial day 
of reef-related recreation. 

The total economic contribution of the reefs to Martin County is the contribution of reef-related 
expenditures to county sales, income and employment.  “Sales” is defined as the value of the 
additional output produced in the county due to the reef-related expenditures. The total income 
contribution is defined as the sum of employee compensation, proprietor’s income, interest, 
rents, and profits generated as a result of the reef-related expenditures.  Income is the money that 
stays in the county’s economy.  The employment contribution is the number of full-time and 
part-time jobs created due to the reef-related expenditures.  The indirect business tax contribution 
is the sum of the additional excise taxes, property taxes, fees, licenses, and sales taxes collected 
due to the reef-related expenditures.  It excludes taxes on profit and income.  

The average itemized expenditures per day while participating in each type of reef-related 
recreation activity were calculated from the resident boater and visitor boater survey responses. 
The type of expenditures included boat fuel, charter / party boat fees, lodging, food, gasoline, car 
rental, ramp and marina fees, bait, tackle, ice, equipment rental, and air refills.  If the survey 
respondent participated in two reef-related boating recreation activities in one day, then the 
reported day’s expenditures were halved for each activity. Total expenditures on reef-related 
recreation within the county was obtained by multiplying the average itemized expenditures per 
person-day for each activity and boat mode by the number of person-days associated with each 
activity and boat mode and summing over all the activities and boating modes.   

The reef-related expenditures were always itemized in order to calculate the economic 
contribution of these expenditures.  Economic contribution is the increase in sales, income, 
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employment and tax revenues generated within the county from reef-related expenditures.  The 
magnitude of the economic contribution depends on the types of goods and services purchased. 

Expenditures by visitors generate sales, income and jobs within the industries that supply reef-
related goods and services, such as charter / party boat operations, restaurants and hotels.  These 
industries are called direct industries.  In addition, these expenditures create multiplier effects 
wherein additional sales, income and employment are created as the income earned by the reef-
related industries and their employees is respent within the county.  These additional effects of 
reef-related expenditures are called indirect and induced.  Indirect effects are generated as the 
reef-related industries purchase goods and services from other industries in the county.  Induced 
effects are created when the employees of the direct and indirect industries spend their money in 
the county. 

For visitors, the direct, indirect and induced economic contribution of the reefs was estimated 
using the estimated reef-related expenditures and economic input-output models.   

For residents, the expenditures were converted to sales, income and employment generated 
within the directly affected industries.  The multiplier effect of reef-related spending by residents 
in the county was not estimated because this spending is also the result of multiplier effects from 
other economic activities within the county.  The multiplier effect of resident spending on reef-
related activities is attributed both to the reef system and to these other economic activities that 
generated the resident income used to purchase the reef-related goods and services.  Thus, the 
economic importance of the reefs would be overstated if the multiplier effects were considered.  
To provide a conservative estimate of the economic contribution of resident use of the reef 
system, the multiplier effects were not included. 

The economic contribution of reef-related expenditures was estimated using the IMPLAN 
Regional Economic Input-Output Model.  This computer model simulates the supply of and 
demand for goods and services within a county or within groups of counties.  It allows the user 
to estimate the extent to which new investments or increases in demand affect a region’s 
economy in terms of sales, income and employment.  IMPLAN stands for IMpact Analysis for 
PLANning and was originally developed by the USDA Forest Service in cooperation with the 
Federal Emergency Management Agency and the USDI Bureau of Land Management to assist 
the Forest Service in land and resource management planning.  The developers of this model 
formed the Minnesota IMPLAN Group in 1993 to privatize the development of IMPLAN data 
and software.  The Martin County input-output data represents 2000 economic conditions.   This 
was the most recent year available from the Minnesota IMPLAN Group. 

Statistical Analysis.  The user values of the natural and artificial reefs were estimated using the 
survey responses and statistical models.  Three user values were defined as follows. 

Existing Natural Reefs - The user value of natural reefs was defined in this study as the 
maximum amount of additional money a person would be willing to give up per trip to Martin 
County, Florida to use the natural reefs.  This amount is over and above the respondent’s 
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expenditures the last time he/she used the natural reefs in Martin County.  This money would be 
used to ensure that Martin County’s natural reef system was maintained in its existing condition.  

Existing Artificial Reefs - The user value of existing artificial reefs was defined in this study as 
the maximum amount of money a person would be willing to give up per trip to Martin County, 
Florida to use the artificial reefs.  This amount is over and above the respondent’s expenditures 
the last time he/she used the artificial reefs in Martin County.  This money would be used to 
ensure that Martin County’s artificial reef system was maintained in its existing condition.   

New Artificial Reefs with Maintenance - The user value of new artificial reefs was defined in this 
study as the maximum amount of additional money a person would be willing to give up per year 
to fund a construction and maintenance program for new artificial reefs in Martin County.  
Artificial reefs would be constructed and maintained using this fund. 

Separate statistical evaluations were used to estimate resident values and visitor values.  The 
estimated user values per trip were converted to user value per person-day and multiplied by the 
number of person-days associated with artificial and natural reefs. 

1.3 Report Organization 
This report begins with an Executive Summary and this Introduction, which is Chapter 1.  
Chapter 2 presents the methods and results of Martin County reef use and the contribution of the 
reefs to the economy of Martin County.  Chapter 3.0 presents the use value of Martin County’s 
reefs.  Chapter 4.0 presents the project summary and conclusions.  Chapter 5.0 is the 
bibliography.  The appendices provide the survey instruments used in this study.   
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Chapter 2: Reef Use and Economic 
Contribution  

 

This chapter describes the uses and economic contribution of artificial and natural reefs in Martin 
County, Florida to residents and visitors during 2003.  This chapter discusses the following 
topics.   

 Volume of user activity on both artificial and natural reefs off Martin County;  

 Economic contribution of artificial and natural reefs to the county’s economy; 
and, 

 Demographic and boater profile of reef users in Martin County.  

For residents, their opinions regarding the existence of “no-take” zones as a tool to protect 
existing artificial and natural reefs are provided. 

2.1 Residents 
This section presents the estimated socioeconomic values associated with resident boater use of 
the reefs off the coast of Martin County.  Resident boaters are those individuals who live within 
Martin County and who use a boat that is owned by a resident of the county to visit the reef 
system.  Resident boats used to visit the reef system are defined as those greater than 16 feet in 
length and registered with the Florida Department of Highway Safety and Motor Vehicles. 

2.1.1 User Activity - Residents 
There are two measures of recreational user activity associated with reefs:  the party day and the 
person day.  The number of boating trips that individuals take to spend part or a full day visiting 
the reef system is usually called “party-days” since each boat carries one or more individuals 
called a party.  Party-days are measured in this analysis because the party is the principal 
spending unit.  When the average number of party days is multiplied by the average number of 
individuals in a party, the number of “person-days” is obtained.  This measure of boating activity 
is important because it reflects the number of people using the reefs and the intensity of reef use.  
Person-days are of particular significance when estimating the “use value” of the reef system.  
Both measures of user activity were estimated and are discussed below. 

To measure user activity associated with the reef system, the number of party-days and person-
days spent on artificial and natural reefs off the coast of Martin County were estimated.  Most 
residents use their own boats to facilitate this recreational pursuit.  The use of party boats and 
charter rentals by residents was not estimated.  In 2003, there were 7,385 registered pleasure 
boats in Martin County at least 16 feet in length according to the Florida Department of Highway 
Safety and Motor Vehicles (October 2003).  A random sample of the owners of these boats was 
selected and the owners were mailed a survey to be competed.  Boats less than 16 feet were 
excluded to eliminate boats that are not used on reefs such as wave runners and boats too small 
to reach the reefs. 
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Not everyone with a relatively large boat used an artificial and/or natural reef in the past twelve 
months.  In fact, the survey results indicated that 49 percent of these larger vessels used the 
Martin County reef system in the last 12 months or 3,619 pleasure craft.  Finally, about four 
percent of registered boats in the target population had a residence somewhere outside of Martin 
County, which further reduced the target population of resident boats to 3,461 pleasure craft. 

On average, the respondents to the mail survey indicated that over a 12-month period (2003) they 
and their party used the reef system 30.66 days.  While using the reef system, respondents 
indicated they were involved with three main recreational activities - fishing, snorkeling, and 
scuba diving.  Based upon this information, it was estimated that during this 12-month period 
(i.e., 2003) 106,116 “party-days” were spent on the reef system (30.66 party days times 3,461 
pleasure craft).  This calculation is provided in Table 2.1-1. 

Table 2.1-1  (Residents) 
Resident Party Days Using Reefs in Martin County, 2003 

Row No. Item Value 
(1) Registered Boats in Martin County at least 16 feet in length (a) 7,385

(2) 
Proportion of Martin Co. Registered Boat Owners who used Martin 
Co.'s Reefs in Past Year (b) 0.49

(3) 
Proportion of Martin Co. Registered Boat Owners who Live in 
Martin County (a) 0.96

(4) 
Total Number of Martin County Resident Registered Boat Owners 
Who Used Martin Co. Reefs in Past Year (4) = (1) x (2) x (3) 3,461

(5) 
Number of Days Reefs Used for Recreation Per Resident Boat Owner 
in Past Year (Party Days) (c) 30.66

(6) 
Resident Party Days - Total Days Spent By Resident Boat Owners 
Using the Reefs of Martin County (Party Days) (6) = (4) x (5) 106,116

(a)  From Florida Department of Highway Safety and Motor Vehicles database of registered boats in Martin 
County. 
(b)  From responses to Resident Boater Survey, Question 2: While saltwater boating in Martin County over the 
past 12 months, did you use the artificial or natural reefs for any recreation activities such as fishing, diving or 
snorkeling.  The number of yeses was 279.  The number of no's was 289. 
(c)  From responses to Resident Boater Survey.  Total days spent on reefs by respondents divided by number of 
respondents (8,340/272 = 30.66) 

 

In conducting the mail survey of resident boaters, reef-users were asked to distribute their 30.66 
reef using party-days among three activities, (l) fishing, (2) snorkeling and (3) scuba diving, and 
between artificial and natural reefs.  The resident responses are summarized in Table 2.1-2.  In 
2003, the 272 respondents spent 6,789 days fishing, 805 days snorkeling and 746 days scuba 
diving on the reefs of Martin County.  Thus, the average number of days fished on reefs per 
resident reef user was 24.96.   The average number of days that residents went snorkeling on the 
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reefs was 2.96 per resident reef user.  The average number of days that residents went scuba 
diving on the reefs was 2.74 per resident reef user.    

For each of these three activities, the respondents indicated how many days they spent on 
artificial reefs only, natural reefs only, and both artificial and natural reefs on the same day.  One 
half of the days spent on both artificial and natural reefs on the same day was added to the days 
spent on natural reefs and the other half was added to the days spent on artificial reefs.  This was 
done because the survey responses indicated that the time split between artificial and natural 
reefs was about even.  The results for the respondents are provided in Rows (5) and (6) of Table 
2.1-2.  Of the 6,789 days spent fishing on reefs, 44 percent of these days were spent on artificial 
reefs and 56 percent were spent on natural reefs.  Of the 805 days spent snorkeling on the reefs, 
14 percent were spent on artificial reefs and 86 percent were spent on natural reefs.  Of the 746 
days spent scuba diving on reefs, 32 percent were spent on artificial reefs and 68 percent were 
spent on natural reefs. 

Table 2.1-2 (Residents) 
Respondent Person Days Spent on Martin County Reefs in 2003 by Activity and Reef 

Type, Responses to Resident Boater Survey 
Row 
No. Item Fishing Snorkeling 

Scuba 
Diving Total 

(1) 
Total Days Spent on Reefs, All 
Respondents 6,789 805 746 8,340

(2) Number of Respondents 272 272 272 272

(3) 
Average Days Spent On Reefs,  
(3) = (1) / (2) 24.96 2.96 2.74 30.66

(4) 
Percent of Total Days By Activity,              
(4) = (1:activity) / (1:total) 81% 10% 9% 100%

(5) Days on Artificial Reefs 3,004 115 242 0
(6) Days on Natural Reefs 3,785 691 505 0
(7) Total 6,789 805 746 0
(8) Percent Artificial Reefs 44% 14% 32%   
(9) Percent Natural Reefs 56% 86% 68%   
(10) Percent All Reefs 100% 100% 100%   

 

The resident responses were used to estimate the total party days residents spent using reefs in 
Martin County in 2003.  The proportions of these days spent fishing, snorkeling and scuba diving 
are calculated in Row (4) of Table 2.1-2 and are repeated in Row (2) of Table 2.1-3.  These 
proportions were applied to the 106,116 total party days residents spent using the reefs of Martin 
County.  Thus, of the 106,116 total party days, 86,832 party days were spent fishing the reefs; 
10,243 party days were spent snorkeling the reefs and 9,492 party days were spent scuba diving 
the reefs of Martin County.  These days were further divided into days on artificial reefs and 
days on natural reefs using the proportions in Rows (8) and (9) of Table 2.1-2.  These Rows are 
repeated in Rows (4) and (5) of Table 2.1-3.  These proportions were applied to the numbers of 
party days spent fishing, snorkeling and scuba diving and the results are presented in Rows (6) 
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and (7) of Table 2.1-3.  For all three activities, 42,752 party days were spent on artificial reefs 
and 63,364 party days were spent on natural reefs. 

Table 2.1-3 (Residents) 
Resident Party Days Using Martin County Reefs in 2003 By Activity and Reef Type 

      
Row 
No. Item Fishing Snorkeling 

Scuba 
Diving Total 

(1) Total Party Days, Martin Co. Residents:  106,116
(2) Proportion of Party Days Spent: 0.81 0.10 0.09 1.00

(3) 
Number of Party Days by Activity, (3) = 
(1) x (2) 86,382 10,243 9,492 106,116

  Proportion of Party Days Spent Using:         
(4)      Artificial Reefs 0.44 0.14 0.32   
(5)      Natural Reefs 0.56 0.86 0.68   
  Number of Party Days Spent Using:         

(6)      Artificial Reefs, (6) = (3) x (4) 38,222 1,457 3,073 42,752
(7)      Natural Reefs, (7) = (3) x (5) 48,160 8,786 6,419 63,364
(8)      Total, (8) = (6) + (7) 86,382 10,243 9,492 106,116

 

Table 2.1-4 shows the final distribution of party-days and the derivation of person-days.  Of all 
party days spent on the reefs, fishing comprised 81 percent followed by snorkeling (10 percent) 
and scuba diving (9 percent).  For all the recreational activities on reefs, 60 percent of the party-
days were spent on natural reefs and 40 percent were spent on artificial reefs.  The strongest 
intensity of natural reef use was found among those who snorkeled with 86 percent of the party-
days spent at natural reefs. 

Multiplying the average number of residents in the party by the number of party-days spent on 
the reef, as summarized in Table 2.1-4, resulted in the number of person-days.  A person-day is 
one person participating in an activity for all or part of one day.  The resident party size is 3.34 
residents per party for fishing, 3.0 residents per party for snorkeling, and 3.58 residents per party 
for scuba diving.  The total number of person-days spent on the reefs in Martin County was 
estimated to be about 353,270 in 2003 with 143,059 person-days spent on artificial reefs and 
210,211 person-days spent on natural reefs.  The number of person-days spent fishing on reefs 
was 288,601.  The number of person-days spent snorkeling on reefs was 30,728 and the number 
of person-days spent scuba diving on reefs was 33,941. 
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Table 2.1-4 (Residents) 
Estimated Resident User Activity As Measured by Party-Days and Person-Days on 

Artificial and Natural Reefs off Martin County, Florida, 2003 
Number and Distribution of Party-Days by 

Activity and Reef Type (a) Number and Distribution of Person-Days by Activity and Reef Type 

Activity/ 
Type Of Reef 

Number of 
Party-Days 

Percentage of 
Party-Days per 
Activity by Reef 

Type 

Percentage of 
Total Party-

Days per 
Activity 

Resident 
Party-Size by 
Activity (b) 

Number of 
Resident Person-
Days by Activity
by Reef Type (c) 

Percentage of 
Person-Days 

per Activity by 
Reef Type 

Percentage of 
Total Person-Days 

per Activity 
Fishing   81.4% 3.34   81.7% 
Artificial 38,222 44%   127,700 44%  
Natural 48,160 56%   160,901 56%  
Subtotal 86,382 100%   288,601 100%  
Snorkeling   9.7% 3.00   8.7% 
Artificial 1,457 14%   4,371 14%  
Natural 8,786 86%   26,357 86%  
Subtotal 10,243 100%   30,728 100%  
Scuba Diving   8.9% 3.58   9.6% 
Artificial 3,073 32%   10,988 32%  
Natural 6,419 68%   22,953 68%  
Subtotal 9,492 100%   33,941 100%  
All Activities        
Artificial 42,752 40%   143,059 40%  
Natural 63,364 60%   210,211 60%  
Total 106,116 100% 100.0%  353,270 100% 100.0% 
(a)  A party day is one boat carrying one or more passengers for a day or a partial day of reef-related recreation. 
 
(b) Party size is number of persons in the boat.  It was determined from the answers to Question 8 (plus 1) for each respondent who participated in activity divided by the number of
respondents who participated in the activity.  Question 8 asked “How many other people living in Martin County went with you on your last trip to go:  saltwater fishing;
snorkeling; scuba diving?” 
 
(c)  Resident person-days was calculated by multiplying the number of party-days by the average resident party size. 
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2.1.2 Economic Contribution - Residents   
This section presents the economic contribution of Martin County’s reefs as residents use the 
reefs for fishing, snorkeling and scuba diving.  Economic contribution is measured in terms of 
the impact of reef-related expenditures on sales, income and employment in the county.  The 
method of estimating economic contribution for residents is different than that used for visitors.  
The difference in methods depends on whether the money used to pay for reef-related 
expenditures is earned inside the county or outside the county.  Sales, income and employment 
are generated within the county as goods and services are sold to those who live outside the 
county.  These sales are called exports.  Examples of export goods and services include 
agricultural commodities, seafood, computer goods, brokerage services, and automobiles.  
People who visit Martin County and spend money in the county will create sales, income and 
jobs in the county.  Retirees who move to the county and bring their life savings with them to 
spend in the county will expand the county’s economy.   

When visitors spend money in Martin County for reef-related recreation, sales, income and 
employment within the county are created as they spend money on boat fuel, bait and tackle, 
equipment rentals, lodging and food.  These industries are called direct industries.  Because this 
money has entered the economy as visitors use the reefs, these expenditures create multiplier 
effects wherein additional sales, income and employment are created as the income earned by the 
reef-related industries and their employees is re-spent within the county.  These additional effects 
of reef-related expenditures are called indirect and induced.  Indirect effects are generated as the 
reef-related industries purchase goods and services from other industries in the county.  Induced 
effects are created when the employees of the direct and indirect industries spend their money in 
the county. 

Local spending on reef-related recreation is somewhat different in that it is a result of the sales 
exports from many local industries, not just the reef industry.  As money circulates through the 
local economy, local residents receive income from this flow and use it to purchase goods and 
services such as boats, supplies, food, and fuel.  Although resident spending on reef-related 
boating does not create multiplier effects that can be directly tied to the reefs, the existence of the 
reefs does keep money in the local economy.  If the reef system did not exist off the coast of a 
particular county, residents may go elsewhere and spend their income.  Generally, the more 
money kept in the local economy, the greater will be the multiplier effect of many local exports.  
In effect, reef-related spending by residents keeps the sales, income and employment in the home 
economy rather than exiting the economy as residents go elsewhere to recreate.   

The multiplier effect of resident spending on reef-related activities is attributed both to the reef 
system and to these other economic activities that generated the resident income used to purchase 
the reef-related goods and services.  Thus, the economic importance of the reefs would be 
overstated if the multiplier effects were considered.  To provide a conservative estimate of the 
economic contribution of resident use of the reef system, the multiplier effects were not included. 

To estimate the economic contribution of reef-user spending on the Martin County economy, the 
respondents were asked to estimate party spending during their last boating trip to visit the reef 
system.  The respondents were asked to enter the expenditures that were made in Martin County 
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only.  It was assumed that each boating trip would involve only one day since the residents are in 
their own county.   

The itemized average expenditures per party-day and per person-day by recreational activity are 
provided in Table 2.1-5.  Resident fishers using the county’s reefs spent the most per day while 
resident snorkelers spent the least per day.  Expenditures for fuel, tackle and bait made fishing a 
more expensive recreational activity than snorkeling.  Marina slip rental and dockage fees were 
also higher for fishing.  Total expenditures per party day were $164 for fishing, $54 for 
snorkeling and $85 for scuba diving.  From one half to one third of the expenditures were for 
boat oil and gas, depending on the activity. 

To obtain the total 2003 itemized resident reef-related expenditures in Martin County, the 
average itemized expenditures provided by the respondents were multiplied by the proportion of 
the party size comprised of residents.  This proportion is 0.76 for fishing, 0.84 for snorkeling, 
and 0.83 for scuba diving.  Then the result was multiplied by the number of party days spent 
using artificial reefs and the number of party days spent using natural reefs, by recreation 
activity.   

Total 2003 itemized expenditures for each activity and in total are provided in Tables 2.1-6 
through 2.1-9 for fishing, snorkeling, scuba diving and all activities, respectively.  Within each 
table, the expenditures are provided separately for artificial reefs and natural reefs.  Recreational 
fishing on Martin County reefs generated $10,800,000 in expenditures within the county.  About 
40 percent of these expenditures were for boat oil and gas.  Snorkeling on Martin County reefs 
generated about $465,000 in expenditures within the county of which one-half was spent on boat 
oil and gas.  Scuba diving on Martin County reefs generated about $672,000 in expenditures 
within the county of which about one-half was spent on boat oil and gas.  For all activities, as 
indicated in Table 2.1-9, the use of artificial reefs generated within county expenditures of 
$5,071,000 while the use of natural reefs generated $6,886,000 in expenditures within the 
county.  Total 2003 reef-related expenditures were $12,000,000. 
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Table 2.1-5 (Residents) 
Resident Expenditures Per Party Day and Per Person Day on Most Recent Day Participating in Activity - 2003 

Martin County, Florida 
Expenditures in County Per Party Day (a) Expenditures in County Per Person Day (b) 

Item Fishing Snorkeling Scuba Diving Fishing Snorkeling Scuba Diving 
Boat Oil and Gas $67.04 $28.03 $43.80 $19.41 $15.26 $19.15
Bait $15.22 $0.00 $0.00 $4.41 $0.00 $0.00
Tackle $14.46 $0.65 $3.33 $4.19 $0.36 $1.46
Ice $4.47 $2.76 $3.09 $1.29 $1.50 $1.35
Food and Beverages from 
Stores $16.96 $10.13 $12.03 $4.91 $5.51 $5.26
Food and Beverages from 
Restaurant / Bars $10.05 $5.63 $6.12 $2.91 $3.06 $2.68
Gas for Auto $3.86 $2.36 $2.97 $1.12 $1.28 $1.30
Boat Ramp & Parking Fees $0.06 $0.06 $0.06 $0.02 $0.03 $0.03
Marina Slip Rental & Dockage 
Fees $11.08 $0.34 $0.35 $3.21 $0.18 $0.15
Equipment Rental $10.18 $0.12 $4.52 $2.95 $0.06 $1.97
Sundries (sun screen, etc.) $3.39 $2.45 $2.64 $0.98 $1.33 $1.15
Any other items not mentioned 
above $7.05 $1.79 $6.03 $2.04 $0.97 $2.64
Total $163.83 $54.29 $84.94 $47.43 $29.56 $37.13
Number of Respondents 261 104 66 261 104 66
Number of Respondents and 
Party Members 902 191 151 902 191 151
(a)  Expenditures per party per day were estimated from the responses to question 10 of the Resident Boater Survey.  For each activity, the day's expenditures for each 
item were summed over all the respondents who participated in the Activity.  This sum was divided by the total number of respondents who participated in the activity.  
This provides the expenditures per party day. 
(b) Expenditures per person per day were estimated from the responses to question 10 of the Resident Boater Survey.  For each activity, the day's expenditures for each 
item were summed over all the respondents who participated in the Activity.  This sum was divided by the total number of  persons who benefited from the expenditures as 
indicated in question 10.   
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Table 2.1-6 (Residents) 
Total Resident Expenditures In Martin County Associated with Reef Use  

When Fishing (a) 

Item 
Artificial 

Reef 
Natural 

Reef All Reefs 
Total Number of Party Days 38,222 48,160 86,382
Proportion of Party Members Who Live in County (b) 0.76 0.76 0.76
Boat Oil and Gas $1,959,286 $2,468,674 $4,427,960
Bait $444,908 $560,578 $1,005,486
Tackle $422,458 $532,292 $954,750
Ice $130,574 $164,521 $295,094
Food and Beverages from Stores $495,574 $624,416 $1,119,990
Food and Beverages from Restaurant / Bars $293,806 $370,192 $663,998
Gas for Auto $112,753 $142,067 $254,819
Boat Ramp & Parking Fees $1,680 $2,116 $3,796
Marina Slip Rental & Dockage Fees $323,823 $408,012 $731,835
Equipment Rental $297,613 $374,988 $672,602
Sundries (sun screen, etc.) $99,126 $124,897 $224,023
Any other items not mentioned above $206,135 $259,727 $465,861
Total $4,787,734 $6,032,481 $10,820,215
(a) Itemized Expenditures per Party Day times Number of Party Days in Activity. 
(b)  From responses to question 8 and question 9 of Resident Boater Survey. 
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Table 2.1-7 (Residents) 
Total Resident Expenditures In Martin County Associated with Reef Use  

When Snorkeling (a) 

Item 
Artificial 

Reef 
Natural 

Reef All Reefs 
Total Number of Party Days 1,457 8,786 10,243
Proportion of Party Members Who Live in County (b) 0.84 0.84 0.84
Boat Oil and Gas $34,156 $205,983 $240,139
Bait $0 $0 $0
Tackle $797 $4,805 $5,602
Ice $3,366 $20,301 $23,667
Food and Beverages from Stores $12,339 $74,408 $86,747
Food and Beverages from Restaurant / Bars $6,855 $41,338 $48,193
Gas for Auto $2,871 $17,312 $20,183
Boat Ramp & Parking Fees $70 $424 $494
Marina Slip Rental & Dockage Fees $410 $2,473 $2,883
Equipment Rental $141 $848 $989
Sundries (sun screen, etc.) $2,980 $17,970 $20,949
Any other items not mentioned above $2,179 $13,143 $15,323
Total $66,164 $399,005 $465,169
(a)  Itemized Expenditures per Party Day times Number of Party Days in Activity. 
(b)  From responses to question 8 and question 9 of Resident Boater Survey. 
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Table 2.1-8 (Residents) 
Total Resident Expenditures In Martin County Associated with Reef Use  

When Scuba Diving (a) 

Item 
Artificial 

Reef 
Natural 

Reef All Reefs 
Total Number of Party Days 3,073 6,419 9,492
Proportion of Party Members Who Live in County (b) 0.83 0.83 0.83
Boat Oil and Gas $112,244 $234,481 $346,725
Bait $0 $0 $0
Tackle $8,542 $17,844 $26,385
Ice $7,920 $16,546 $24,466
Food and Beverages from Stores $30,827 $64,399 $95,226
Food and Beverages from Restaurant / Bars $15,685 $32,767 $48,453
Gas for Auto $7,610 $15,897 $23,507
Boat Ramp & Parking Fees $155 $324 $480
Marina Slip Rental & Dockage Fees $893 $1,865 $2,758
Equipment Rental $11,570 $24,170 $35,740
Sundries (sun screen, etc.) $6,756 $14,113 $20,868
Any other items not mentioned above $15,452 $32,281 $47,733
Total $217,655 $454,687 $672,342
(a)  Itemized Expenditures per Party Day times Number of Party Days in Activity. 
(b)  From responses to question 8 and question 9 of Resident Boater Survey. 
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Table 2.1-9 (Residents) 
Total Resident Expenditures In Martin County Associated with Reef Use  

When Participating in All Reef-Related Activities 
Item Artificial Reef Natural Reef Total 
Total Number of Person Days 42,752 63,364 106,116
Boat Oil and Gas $2,105,686 $2,909,138 $5,014,824
Bait $444,908 $560,578 $1,005,486
Tackle $431,797 $554,940 $986,737
Ice $141,860 $201,368 $343,228
Food and Beverages from Stores $538,740 $763,224 $1,301,963
Food and Beverages from Restaurant/Bar $316,346 $444,297 $760,643
Gas for Auto $123,233 $175,276 $298,509
Boat Ramp & Parking Fees $1,905 $2,865 $4,770
Marina Slip Rental & Dockage Fees $325,126 $412,351 $737,477
Equipment Rental $309,324 $400,006 $709,330
Sundries (sun screen, etc.) $108,861 $156,980 $265,841
Any other items not mentioned above $223,766 $305,151 $528,917
Total $5,071,553 $6,886,173 $11,957,726

 
The IMPLAN Model was used to convert these expenditures into estimates of direct sales, 
income and employment generated within Martin County.  The itemized expenditures were 
matched to industries that are included in the model as summarized in Table 2.1-10.  Then the 
IMPLAN model was used to convert these itemized expenditures into direct sales, income and 
employment generated in the county. 

910



2.0 Reef Use and Economic Contribution 
 

 
Hwd:40526R011 2-13 Socioeconomic Study of Reefs in Martin County, Florida 
  Final Report 

 
Table 2.1-10 (Residents) 

Itemization of Resident Reef-Related Expenditures Applied to IMPLAN Model Sectors 

Expenditure Item 
Artificial 

Reef 
Natural 

Reef Total IMPLAN Sector 
Bait, Tackle, Ice, Ramp Fees, 
Marina Fees $1,345,596 $1,732,102 $3,077,697 

436 Transportation 
- Water 

Food and Beverages - Stores 538,740 763,224 $1,301,963 450 Food Stores 

Auto Gas, Boat Fuel 2,228,920 3,084,414 $5,313,334 
451 Auto Service 
Stations 

Food and Beverages - 
Restaurants/Bars 316,346 444,297 $760,643 

454 Eating and 
Drinking 

Shopping 332,628 462,130 $794,758 
455 Miscellaneous 
Retail 

Charter/Party Boat Fee, Boat 
Rental, Air, Equip. 309,324 400,006 $709,330 

488 Amusement 
and Recreational 
Services 

Total $5,071,553 $6,886,173 $11,957,726   
 

The economic contribution of Martin County reefs as residents spend money to use the reefs are 
provided in Table 2.1-11.  The sales contribution is defined as the value of the additional output 
produced in the county due to the reef-related expenditures.  The total income contribution is 
defined as the sum of employee compensation, proprietor’s income, interest, rents, and profits 
generated as a result of the reef-related expenditures.  Income is the money that stays in the 
county’s economy.  The employment contribution is the number of full-time and part-time jobs 
created due to the reef-related expenditures.  The indirect business tax contribution is the sum of 
the additional excise taxes, property taxes, fees, licenses, and sales taxes collected due to the 
reef-related expenditures.  It excludes taxes on profit and income.  

In 2003, resident spending for reef-related recreation generated $6.3 million in sales, $2.6 
million in income and 85 jobs in Martin County.  Artificial reef use generated 43 percent of this 
income and 42 percent of the employment while natural reef use generated 57 percent of the 
income and 58 percent of the employment.  Resident reef use generated $430,000 in indirect 
business taxes, of which 42 percent was provided from artificial reef use and 58 percent was 
provided from natural reef use. 
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Table 2.1-11 (Residents) 
Economic Contribution of Resident Reef-Related Expenditures to Martin County, Florida 
January 2003 to December 2003 - Sales, Income, Employment and Indirect Business Taxes 

In 2003 $ 
Reef Type / Economic 
Contribution Type Artificial Reefs Natural Reefs Total 
Person Days 143,059 210,211 353,270
Sales $2,709,053 $3,602,677 $6,311,729
Total Income (a) $1,120,305 $1,509,372 $2,629,677
Employment (b) 36 49 85
Indirect Business Taxes (c) $181,632 248,230 $429,862
(a)  Sales is the value of the additional output produced in the county due to the reef-related expenditures. 
(b)  Total income is sum of wages, salaries, proprietor's income, profits, rents, royalties & dividends. 
(c)  Employment includes full-time and part-time jobs. 
(d)  Indirect business taxes include excise taxes, property taxes, fees, licenses, and sales taxes paid by businesses 
and excludes taxes on profit and income. 

A breakdown of the expenditures, income, employment and indirect business taxes by industry 
type is provided in Table 2.1-12.  Reef-related resident spending at amusement and recreation 
service establishments and in eating and drinking establishments created proportionately more 
employment and income than purchasing fuel at service stations.  This is because eating and 
drinking establishments are more labor intensive and more of the sales remain within the county.  
For example, service stations must purchase the fuel from outside the county.   

Table 2.1-12 (Residents) 
Income Generated in Martin County from Resident Reef-Related Expenditures By 

Industry in 2003, 2003 Dollars 

Industry (IMPLAN) Expenditures Income 
Employ-

ment 

Indirect 
Business 

Taxes 
Water Transportation (436) $3,077,697 $753,836 12.79 $67,031
Food Stores (450) $1,301,963 $260,275 10.91 $55,455
Automotive Dealers & 
Service Stations (451) $5,313,334 $693,252 13.61 $179,726
Eating & Drinking (454) $760,643 $356,812 19.38 $49,792
Miscellaneous Retail (455) $794,758 $158,241 6.79 $38,501
Amusement and Recreation 
Services (488) (a) $709,330 $406,389 21.81 $39,357
Other State and Local Govt 
Enterprises (512) $0 $873 0.01 $0
Total $11,957,726 $2,629,677 85.30 $429,862
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2.1.3 Role of “No-Take” Zones 
In this section, the opinions of residents regarding “no take” zones in the Florida Keys and in 
Martin County are summarized.  A no-take zone is a designated area of the reef system in which 
nothing is to be taken from this area, including fish and shellfish.  In theory, “no-take” zones 
would increase fish and coral populations to the carrying capacity of the specified area with 
benefits spilling over into areas used by recreational and commercial users.  Some question these 
alleged benefits and oppose the imposition of such zones.  Therefore, as part of this study, we 
were asked to obtain the opinion of resident artificial and natural reef-users regarding “no-take” 
zones as management tools.  During the resident survey, reef-users were asked questions 
regarding “no-take” zones.  The respondent results are summarized in Table 2.1-13.   

Under the National Marine Sanctuary Act, 23 areas or zones were created where the taking of 
anything including fish and shellfish has been prohibited since 1997 in the Florida Keys.  It is 
reasonable to assume that residents of neighboring counties may have formed an opinion about 
this management tool.  Thus, residents were asked their support for the existing “no take” zones 
in the Florida Keys and their support for creating “no take” zones in Martin County.  Those who 
supported “no take” zones in Martin County were also asked what percent of the Martin County 
natural reef system should be a “no take” zone.   

“No take” zones in the Florida Keys are supported by 57 percent of respondents while “no take” 
zones in Martin County are supported by 45 percent of respondents.  From the survey responses, 
the average percent of the natural reef system that should be a “no take” zone was 16 percent.  
The median response was 0 percent.  These statistics include 0 percent for those respondents who 
do not support “no take” zones in Martin County.  The distribution of responses to the percent of 
the natural reef system that should be a “no take” zone is provided in Table 2.1-14. 
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Table 2.1-13 (Residents) 
Opinion of Martin County Resident Boat Owners Regarding "No Take" Zones For 

Natural Reefs, 2003 
Percent of Respondents 

Survey Question 
Answering 

"Yes" 

 
Answering 

"No" 

Answering 
"Don't 
Know" 

Sample 
Size 

(1) (2) (3) (4) (5) 

Support existing "NO TAKE" Zones 
in the Florida Keys 57% 29% 15% 267 
Support "NO TAKE" Zones on some 
reefs off shore of Martin County 45% 45% 10% 269 
  Average Median     
What Percent of natural reefs in 
Martin County should be protected 
with "No Take" Zones (Of all 
respondents who said Yes or No to 
Support for zones in County.) 16% 0%   224 
Note:  Some of the 272 respondents did not answer these questions.  For the question, percent of 
natural reefs to make "no take" zones, the 26 respondents who answered "don't know" to support for 
zones in County are not included.  Two others said they didn't know what percent to make "no take" 
zones and 20 other respondents did not answer the question. 

 

Table 2.1-14 (Residents) 
Percent of Martin County Natural Reef System That Should Be No Take Zone Of 224 

Resident Boaters Surveyed Who Used Reefs in Past 12 Months 
Response Range Number of Respondents Percentage of Respondents 

0% 122 54.46% 
1% to 25% 56 25.00% 
26% to 50% 30 13.39% 
51% to 75% 9 4.02% 
76% to 100% 7 3.13% 

TOTAL 224 100.00% 
 
2.1.4 Demographic Information - Residents 
The mail survey administered to Martin County residents included questions regarding 
demographic characteristics.  The reason for collecting such information was to determine what 
segment of the population will gain by protecting natural and artificial reefs off the Martin 
County coast.  Respondents were asked to provide some background on both themselves and 
their boating experience.  Thus, the survey was used to collect demographic information as well 
as develop a boater profile to better understand resident “reef-users”.  Table 2.1-15 presents the 
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results from the mail survey combined with comparable information on the entire Martin County 
population. 

Resident boat owners who use the reefs are slightly older than the general population of Martin 
County.  The median age of resident reef-users is 53 years compared to 48 years for the general 
population.  Boating appears to be a male dominated activity with about 96 percent of the 
respondents indicating they were male compared to the general population of which 49 percent is 
male.  Of course, there is no way to control who fills out the survey instrument once it reaches 
the boat owner’s residence.  However, the survey is directed at the person who owns the boat.   

The household income of resident boat owners who use the reefs is double the household income 
of the county.  The estimated median household income of respondents is $87,500 compared to 
about $43,083 for the general Martin County population.  Of course, the purchase of a relatively 
large pleasure craft is also correlated with higher income as found by Bell and Leeworthy (1987) 
so this finding is not unusual. 

Finally, a resident boater profile for Martin County was developed from the survey results.  The 
typical reef-using boater has lived in Martin County for 14 years and has boated in south Florida 
for 22 years.  The resident reef user’s average boat length is 26 feet.  Nearly 20 percent of the 
respondents were members of fishing and/or diving clubs.  This indicator gives some idea of the 
intensity and degree of interest in recreational fishing, snorkeling and scuba diving off the coast 
of Martin County, Florida. 

Table 2.1-15 (Residents) 
Demographic Characteristics and Boater Profile of Resident Reef-Users in Martin 

County, Florida 2003 
Demographic Characteristics of 
Respondents Reef-Users 

Martin County 
Population (a) 

Median Age 53 48 
Sex   
     Male 96% 49% 
     Female 4% 51% 
Median Household Income $87,500  $43,083  
Boater Profile     

Average Years of Residence in Martin 
County 14 N/A 

Average Years of Boating in south Florida 22 N/A 
  Average Length of Boat Used for Saltwater 

Activities (feet) 26 N/A 
  Percentage of Respondents who belong to 

fishing and/or diving clubs 19% N/A 
Sample Size 272   
(a) From U.S. Bureau of the Census (1999 and 2000). 
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2.2 Visitors 
The focus of this section is the socioeconomic value of the reefs associated with visitors to 
Martin County.  As defined in Chapter 1, Introduction, visitors to a county are defined as 
nonresidents of the county that they are visiting.  For example, a person from Palm Beach 
County visiting Martin County is considered to be a visitor to Martin County.  Likewise, a 
person from New York visiting Martin County is considered to be a visitor to Martin County.  
This section provides the following values associated with visitors to Martin County:  reef user 
activity, economic contribution of the reefs, and demographic information.   

2.2.1 User Activity - Visitors 
The activity of reef users is summarized in person-days of reef use.  For visitors, the number of 
person-trips to use the reefs is also of interest.  In order to measure person-days and person-trips 
associated with reef use, the total number of person-trips by all visitors to Martin County must be 
estimated.  Total visitation includes visits to a county by non-residents of that county to 
participate in any activity be it recreation, business or family matters.  The total number of 
person-trips by all visitors to the county was estimated using the Capacity Utilization Model.  
This model uses a variety of information obtained from the counties and the responses to the 
General Visitor Survey.  The number of person-trips was then converted to the number of 
person-days spent by all visitors to Martin County using information from the General Visitor 
Survey. 

The model uses the following information.  The number of hotel/motel rooms in Martin County 
during the study period (January 2003 to December 2003) and the average hotel/motel 
occupancy rate during the summer and winter of the same study period was obtained from the 
Martin County Hotel/Motel Association.  Summer is defined from June to November and winter 
is defined from December to May.  The model also requires estimates of average party size for 
those using hotel and motel accommodations, the average trip length in nights for those staying 
in hotels/motels, and the proportion of visitors who stay in hotels/motels.  This information was 
obtained from the general visitor survey responses. 

The equation for the Capacity Utilization Model is as follows. 

Total Number of Person-Trips by All Visitors to the County During a Season =  

(Hotel/Motel Occupancy Rate times Number of Hotel/Motel Rooms times 

183 Days in the Season times Average Party Size for those Using Hotels/Motels) 

divided by 

Average Trip Length in Nights for those staying in Hotels/Motels 

divided by 

Proportion of Visitors who stay at Hotels/Motels 

The results for Martin County are provided in Table 2.2-1.  In 2003, visitors to Martin County 
took 475,340 person trips in the summer and 720,661 person trips in the winter.  The total 
number of visitor person trips in 2003 was 1.2 million. 
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Table 2.2-1 (Visitors) 
Calculation of Number of Person Trips To Martin County By Season in 2003 Using 

Capacity Utilization Model 
Variable Summer Winter 

Hotel/Motel Occupancy Rate (k)a 0.559 0.669
Average Number of Hotel/Motel Rooms in 2003 (R) a 1,700 1,700
Number of Days in Season (p) 183 183
Average Size of Party for those using hotels/motels (SP) b 2.62 2.20

Average Trip Length in Nights for those staying in hotels/motels (LS)c 4.70 2.94
Proportion of Visitors who stay at hotels/motels (g)d 0.20 0.22
Estimated Number of Person Trips by Visitors who used hotels/motels  
= k x R x p x SP / LS 96,614 155,315
Estimated Total Number of Person Trips by All Visitors to County = k 
x R x p x SP / LS / g  475,340 720,661
a  From Martin County Hotel/Motel Association, Calendar year 2003. 
b  From General Visitor Survey responses to Question 25 for parties with four or fewer people. 
c  General Visitor Survey responses to Questions 7 (On this trip, how many nights will you have spent in Martin 
County? ). 
d  From General Visitor Survey responses to Question 9 and Question 7.  Denominator includes person trips by day 
trippers (no accommodation) . 
 
Next, the number of person-trips was converted to number of person-days.  The number of 
person-trips, as presented on the last row of Tables 2.2-1, was distributed to the different types of 
accommodation modes and day-trippers.  This distribution was based on the general survey 
responses to Question 9 (Where are you staying on this trip?).  The number and proportions of 
respondents by accommodation are provided in Tables 2.2-2 and 2.2-3, respectively.  Almost 50 
percent of visitors to Martin County are day trippers, meaning that they spend the day but not the 
night in the county.  This is because 45 percent of visitors are from St. Lucie County which is 
just north of Martin County and 23 percent are from Palm Beach County which is just south of 
Martin County.  Visitors from these counties tend to make day trips to Martin County.  A 
summary of visitor origin is presented in Table 2.2-4. 

After the day trippers, an additional 21 percent spend the night in a hotel, motel, guest house or 
bed and breakfast inn; and another 21 percent stay at the home of family and friends.  The 
distribution of person-trips by accommodation is provided in Table 2.2-5.   
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Table 2.2-2 (Visitors) 
Number of General Visitor Respondents Surveyed by Accommodation - 

Martin County, Florida, 2003 
Accommodation Summer Winter Total

Day Trippers 114 106 220
1.  Hotel/Motel/Guest House/Bed & Breakfast 50 50 100
2.  Home of Family and Friends 41 58 99
3.  Campground 22 6 28
4.  Condominium or Second Home (own) 8 10 18
5.  Vacation Rental 2 1 3
6.  Time Share 5 0 5
7.  Boat 4 1 5
No answer or refused 0 0 0
Total 246 232 478
Source:  Question 9 of General Visitor Survey (Where did you stay on this trip?) 

 

Table 2.2-3 (Visitors) 
Proportion of General Visitor Respondents Surveyed by Accommodation - 

Martin County, Florida, 2003 
Accommodation Summer Winter Total

Day Trippers 0.46 0.46 0.46
1.  Hotel/Motel/Guest House/Bed & Breakfast 0.20 0.22 0.21
2.  Home of Family and Friends 0.17 0.25 0.21
3.  Campground 0.09 0.03 0.06
4.  Condominium or Second Home (own) 0.03 0.04 0.04
5.  Vacation Rental 0.01 0.00 0.01
6.  Time Share 0.02 0.00 0.01
7.  Boat 0.02 0.00 0.01
No. of Respondents 246 232 478
Total 1.00 1.00 1.00
Source:  Question 9 of General Visitor Survey (Where did you stay on this trip?) 
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Table 2.2-4 (Visitors) 

Origin of Visitors to Martin County, Florida, 2003 
From General Visitor Survey Responses 

Origin 
Number of 

Respondents 
Percent of 

Respondents 
Indian River County 10 2% 
St. Lucie County 231 45% 
Okeechobee County 11 2% 
Highlands County 3 1% 
Palm Beach County 116 23% 
Broward County 12 2% 
Miami-Dade County 6 1% 
Other Florida Counties 47 9% 
Other US States 68 13% 
Canada 3 1% 
Bahamas 1 0.20% 
Mexico 1 0.20% 
Ireland 1 0.20% 
Total 510 100% 

 
 
 

Table 2.2-5 (Visitors) 
Number of Person Trips By Accommodation By Visitors in Martin County - 2003 - 

From General Visitor Survey 
Accommodation Summer Winter Total 

Day Trippers 220,280 329,268 549,547
1.  Hotel/Motel/Guest House/Bed & Breakfast 96,614 155,315 251,929
2.  Home of Family and Friends 79,223 180,165 259,389
All Other Accommodations (a) 79,223 55,913 135,137
Total 475,340 720,661 1,196,002
(a)  All Other Accommodations include campground, condo or second home, vacation rental, time share and 
boat. 
Source:  Total visits distributed to visitor accommodation mode based on proportion of respondents 
who were day trippers and overnight trippers by accommodation mode. 
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For each accommodation mode and the day-trippers, the number of person-trips was multiplied 
by the average number of days per trip from Question 8.  The average number of days per trip is 
provided in Table 2.2-6.  The number of days per trip is a bit higher in the summer than in the 
winter.  Then the number of person-trips by accommodation mode and day-trippers was summed 
over all accommodation modes and day-trippers.  The number of person-days all visitors spent in 
Martin County is presented in Table 2.2-7. 

Table 2.2-6 (Visitors) 
Average Number of Days Per Trip by Accommodation By Visitors In 

Martin County - 2003  
From General Visitor Survey 

Accommodation Summer Winter 
Day Trippers 1.00 1.00
1.  Hotel/Motel/Guest House/Bed & Breakfast 5.70 3.94
2.  Home of Family and Friends 7.51 5.76
All Other Accommodations (a) 13.90 11.11
(a) All Other Accommodations include campground, condo or second home, vacation rental, 
time share and boat. 
Source:  General Visitor Survey responses to Question 8 (on this trip, how many nights 
have you spent in this county) plus 1. 

 

Table 2.2-7 (Visitors) 
Total Number of Person Days Spent by Visitors in Martin County - 2003  

From General Visitor Survey 
Accommodation Summer Winter Total 

Day Trippers 220,280 329,268 549,547
1.  Hotel/Motel/Guest House/Bed & Breakfast 550,699 611,941 1,162,640
2.  Home of Family and Friends 595,142 1,037,504 1,632,646
All Other Accommodations (a) 1,101,399 621,260 1,722,658
Total 2,467,519 2,599,972 5,067,491
(a)  All Other Accommodations include campground, condo or second home, vacation rental, time share and 
boat. 
Source:  Person trips by accommodation mode times number of days per trip by accommodation mode. 
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In summary, the number of person-trips taken by all visitors to Martin County and the number of 
person-days these visitors spent in the county during the year 2003 is summarized in Table 2.2-8. 

Table 2.2-8 (Visitors) 
Visitation in Martin County - Year 2003 

Number Item 
Summer Winter Total 

Person Trips 475,340 720,661 1,196,002 
Person Days 2,467,519 2,599,972 5,067,491 

Percent Item 
Summer Winter Total 

Person Trips 40% 60% 100% 
Person Days 49% 51% 100% 

 

Visitors took 1.2 million person-trips to Martin County in 2003 and spent 5.1 million person-
days in the county.  Visitation in the winter was slightly higher than visitation in the summer 
with 60 percent of the person trips taken in the winter and 51 percent of the person days spent in 
the winter.  

The number of person-trips by all visitors was used as the basis for estimating the number of 
person-days visitors spent using the artificial and natural reefs in the county.  For each season, 
the number of boating person-trips is equal to the total number of person-trips by all visitors 
multiplied by the proportion of person-trips taken by visitors who participated in saltwater 
boating in the county in the past twelve months.  This proportion was taken from the General 
Visitor Survey answer to Question 12 (Which activities and boating modes did you participate in 
over the past 12 months in Martin County?) for one boating activity per respondent divided by 
the total number of respondents. 

To get the number of boating person-trips when the person used the reefs, the number of boating 
person-trips is multiplied by the proportion of boating person-trips when the respondent used the 
reefs.  This proportion was obtained from the Visitor Boater Screening Tally sheets.  These 
sheets indicated the proportion of boaters intercepted who used the reefs at least once in the past 
12 months.  The results for the summer, winter and the year are summarized in Tables 2.2-9. 
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Table 2.2-9 (Visitors) 
Person Trips of Visitors Who Boat and Visitors Who Used the Reefs  

In Martin County, Florida 
Item Summer Winter Total 

(1)  Total Person Trips to County - All Visitors 475,340 720,661 1,196,002
(2)  Proportion of Person Trips Taken By Visitors Who Boated  
       in County (a) 0.14 0.16   
(3)  Boating Person Trips By Visitors in County (3) = (1) x (2) 67,630 114,933 182,563
(4)  Proportion of Boating Person Trips When Visitor used the 
      Reefs (b) 0.89 0.79   
(5)  Person Trips to County When Visitor Used the Reefs  
      (5) = (3) x (4) 60,167 90,919 151,085
(a)  Saltwater Boating Only.  From General Visitor Survey Answer to Question 12 (Which activity did you 
participate in over the past 12 months in Martin County?) for one boating activity divided by total number of 
respondents. 
(b)  From the Visitor Boater Tally Sheets:  = 1 - (Col. 6/(Col. 6 + Col. 7 + Col. 8 + Col. 10)) 
 

Of the 1,196,002 person-trips visitors took to Martin County in 2003, 14 percent of the trips 
involved saltwater boating activities in the summer and 16 percent involved saltwater boating 
activities in the winter.  Of the resulting 182,563 boating person-trips by visitors to Martin 
County, 89 percent of those trips involved recreational reef use in the summer and 79 percent 
involved recreational reef use in the winter.  Thus, visitors who used the reefs for recreation in 
Martin County made about 151,100 person-trips to the county in 2003. 

Next, the total number of person-days that visitor boaters who used the reefs spent visiting the 
county was estimated.  This estimate is the total boating person trips when reefs were used times 
the average days per visit by boaters who used the reefs.  The average days per visit by boaters 
who used the reefs was obtained from the responses to Question 9 of the Visitor Boater Survey 
(How many nights are you spending on this trip?) where a 1 was added to each answer to obtain 
number of days.  The average number of days and the total person days reef users spent in 
Martin County in 2003 are provided in Table 2.2-10. 

Table 2.2-10 (Visitors) 
Average Number of Days Visiting Martin County and Total Person Days 

in Martin County by Visitor Boaters Who Used the Reefs in 2003 

County 
Average Days Visiting the 

County Per Trip 
Total Person Days Spent 

Visiting the County 
Martin County 2.90 437,891 

 

Reef-using boaters who visited Martin County spent an average of 2.90 days in the county during 
their trip.  As a result, these visitors spent 438,000 person-days in Martin County in 2003. 
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To allocate the total person days spent visiting the county to actual days using the artificial and 
natural reefs, the daily participation rates of the different boating activities were calculated using 
the responses to Questions 11 through 18 of the Visitor Boater Survey.  Participation rate is the 
proportion of total days that respondents spent in the county in the last 12 months when the 
respondent actually participated in a saltwater activity and boat mode.  It represents the 
probability that a visitor boater who uses the reefs will participate in a particular saltwater 
boating activity and boating mode on any given day. 

Question 11 asked the respondent to examine a list of saltwater boating activities and boat modes 
and read the number corresponding to the activity-boat mode that he/she or someone in his/her 
party participated in over the past 12 months.   The saltwater activity-boat mode list is provided 
in Appendix B with the Visitor Boater Survey.  Question 12 asked if the respondent participated 
in the activity and boating mode.  Question 14 asked how many days in the past 12 months that 
the respondent participated in the activity-boat mode.  From the responses to these questions, the 
proportions of total visiting days respondents actually spent participating in the activity-boat 
mode were obtained. 

To allocate the total number of days in an activity-boat mode to the use of artificial reefs versus 
natural reefs versus no reefs, the proportion of days spent on each reef/no reef was calculated 
from the Visitor Boater Survey responses.  Question 15 asked the respondent how many days 
he/she spent on both the artificial reef and the natural reef.  Question 16 asked the respondent 
how many days he/she spent on the artificial reef only.  Question 17 asked the respondent how 
many days he/she spent on the natural reef only.  Question 18 asked the respondent how many 
days he/she spent on no reef.  From the responses to these questions, the proportions of days 
spent on the artificial and natural reefs were obtained.  For fishing charter and party boats, the 
proportion of days spent on artificial versus natural versus no reefs was taken from the survey 
responses because in most cases the survey researchers were able to ask the fishing captain of the 
respondent’s charter where the respondent fished.   

The proportion of visitor days that reef-using visitor boaters participated in fishing and 
diving/snorkeling and the percent of fishing days and scuba/snorkeling days that reef-using 
visitor boaters spent on the artificial, natural and no reefs in Martin County are presented in 
Table 2.2-11.  
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Table 2.2-11 (Visitors) 

Percent of Visitor Person-Days That Reef-Using Boaters Participated in the 
Activity and Percent of Days Spent on 

Artificial, Natural and No Reefs from Visitor Boater Survey 
Martin County 

Percent of Person Days On: 

Activitya 
Total 

Respondents 

Percent of 
All Visitor 

Daysb 
Artificial 

Reefs 
Natural 
Reefs 

No 
Reefs 

Sum of 
Percentages 

Fishing 510 42% 62% 29% 9% 100% 
Snorkeling 510 2% 24% 70% 7% 100% 
Scuba Diving 510 2% 38% 38% 25% 100% 
a Percent of days on each reef type is reported.  For days on both artificial and natural reefs, one-half day was allocated to 
artificial reefs and one-half day was allocated to natural reefs. 
b This is the percent of all of the days that the visitor stayed in Martin County. 
Note:  Boating Modes are Charter, Party, Rental, and Private (Own or Friend’s) Boat. 
 

Visitor boaters who came to Martin County to use the reefs spent 42 percent of their visiting 
days participating in saltwater fishing from a charter, party, rental or private boat.  About 97 
percent of those visitor reef-users who fish in Martin County use private boats.  Of these fishing 
days, 62 percent of days were spent fishing near artificial reefs, 29 percent of days were spent 
fishing near natural reefs and 9 percent of days were spent fishing near no reefs.  Also, visitor 
boaters who came to the county to use the reefs spent 2 percent of their days snorkeling and 2 
percent of their days scuba diving.  Of the snorkeling days, 24 percent of days were spent on 
artificial reefs, 70 percent of days were spent on natural reefs, and 7 percent of days were spent 
on no reefs.  Of the scuba diving days, 38 percent of days were spent on artificial reefs, 38 
percent of days were spent on natural reefs, and 25 percent of days were spent on no reefs.   

The number of person-days spent in each saltwater boating activity-boat mode was estimated as 
the total person days reef-using boaters spent visiting the county in year 2003 (437,891 from 
Table 2.2-10) times the proportion of person-days that these visitors spent participating in each 
activity-boat mode.  Then the number of person-days spent in each saltwater boating activity-
boat mode was allocated to artificial and natural reefs based on the proportion of days spent in 
that activity-boat mode on or near artificial versus natural reefs.   

A summary of the total person-days visitors spent participating in reef-related recreation by type 
of activity and by type of reef in Martin County is provided in Table 2.2-12.  The total person-
days visitors spent participating in each saltwater activity and boat mode by type of reef is 
provided in Table 2.2-13. 
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Table 2.2-12 (Visitors) 
Number of Visitor Person-Days Spent Using Artificial and Natural Reefs in 2003 

By Recreation Activity – Martin County 
Number of Person-Days 

Activity Artificial Reefs Natural Reefs All Reefs 
Snorkeling 1,582 4,680 6,262
Scuba Diving 1,902 1,902 3,804
Fishing 113,454 52,754 166,208
Total 116,938 59,336 176,274
 
Visitors to Martin County spent about 176,000 person-days on the reef system in 2003.  About 
117,000 of these days were spent on artificial reefs and about 59,000 of these days were spent on 
natural reefs. 

2.2.2 Economic Contribution – Visitors 
The Visitor Boater Survey asked respondents how much money they and members of their party 
spent on their last day that they participated in fishing, scuba diving and snorkeling in the county.  
The respondent was also asked how many people spent or benefited from those expenditures. 
The respondent was asked only to provide the amount of money spent in Martin County.  From 
this information, a picture of the average itemized expenditures per person per fishing, 
snorkeling or scuba diving day and by boating mode was estimated. 

The average itemized per person expenditures by those who participated in each activity and boat 
mode in Martin County are provided in Table 2.2-14.  Martin County reef-using visitors who 
went saltwater fishing on their own boat, a friend’s boat or a rental boat spent, on average, $44 
per person per day on the day that they went fishing.  This amount is comprised of $15 for boat 
fuel, $10 for tackle, bait and ice, $0.40 for marina fees, $1.14 for lodging and camping, $7 for 
food and beverages at stores and $5 for food and beverages at restaurants and bars, among other 
items. 

The average expenditure of persons who fished on charter boats was $129 per person per day.  
About $83 was the cost of the charter boat while $12 was spent on lodging, $7 was spent on food 
and beverages at stores, $17 was spent on food and beverages at restaurants and bars, and $5.20 
was spent on auto rental, among other items. 

Persons who fished on party boats spent an average of $63 per person which included $24 for the 
party boat fee, $6.50 for lodging, $8 for food and beverages at stores, $15 for food and beverages 
at restaurants and bars, $4 for auto rental and $3.50 for shopping, among other items. 

Martin County reef-using visitors who went scuba diving or snorkeling on their own boat, a 
friend’s boat or a rental boat spent, on average, $50 per person per day on the day they went 
diving or snorkeling.  This amount is comprised of $11 for boat fuel, $5.50 for air refills, $7 for 
lodging, $8 for food and beverages at stores and $15 for food and beverages at restaurants and 
bars, among other items.   
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Table 2.2-13 (Visitors) 
Number of Person-Days All Visitors Spent Participating in Saltwater Boating Activities 

by Boating Modes and Type of Reef Used - 2003 
Martin County, Florida 

 
Number of Person-Days On: 

Activity Boat Mode 

Number of 
Person 
Days 

Artificial 
Reefs 

Natural 
Reefs No Reefs 

Charter/Party 101 50 50 0
Rental 404 0 404 0
Private 3,569 1,448 2,121 0Snorkeling 

Without Boat 2,660 84 2,104 471
Charter/Party 168 101 34 34
Rental 0 0 0 0
Private 4,747 1,734 1,801 1,212Scuba Diving 

Without Boat 135 67 67 0
Charter 640 471 135 34
Party 2,390 1,565 791 34
Rental 808 236 471 101

Fishing – Offshore 
/ Trolling 

Private 108,673 56,979 43,681 8,012
Charter 303 135 135 34
Party 976 539 337 101
Rental 168 67 101 0Fishing Bottom 

Private 67,971 53,461 7,103 7,406
Glass Bottom Boat 0 0 0 0
Rental 168 0 0 168Viewing Nature 

and Wildlife 
Private 4,478 0 0 4,478
Rental 101 0 0 101Personal Watercraft 

(jet skis, wave 
runners, etc.) Private 875 0 0 875

Charter/Party 0 0 0 0
Rental 0 0 0 0Sailing 
Private 1,044 0 0 1,044
Charter/Party 0 0 0 0
Rental 0 0 0 0Other Boating 

Activities 
Private 808 0 0 808

Total Person-Days  201,187 116,938 59,336 24,913
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Table 2.2-14 (Visitors) 
Amount of Money Spent in Martin County Per Person During Most Recent Day Participating in Each Reef-Related Activity and 

Boating Mode - From Visitor Boater Survey Responses - 2003 Dollars 
  Amount Spent Per Person-Day (a) 
  Fishing on: Snorkeling or Scuba Diving on: 

Item 
Own, Friend's 

or Rental Boatb Charter Boat Party Boat 
Own, Friend's 
or Rental Boat No Boat 

Charter / Party 
Boat 

Charter / Party Boat Fee   $82.96 $24.12    $43.57
Boat Rental       $0.00    
Boat Fuel $14.94    $11.42    
Air Refills       $5.53 $1.14 $1.14
Tackle $2.30          
Bait $5.22          
Ice $2.33    $1.40 $3.00 $0.00
Ramp Fees $0.00    $1.59    
Marina Fees $0.40    $2.07    
Lodging $1.12 $12.14 $6.54 $7.10 $19.05 $14.29
Camping Fees $0.02 $0.00 $0.32 $0.23 $0.00 $0.00
Food and Beverages - Stores $6.69 $6.91 $8.30 $7.20 $7.62 $6.43
Food and Beverages - Restaurants/Bars $5.28 $17.31 $15.21 $9.55 $17.22 $8.57
Auto Gas $3.83 $2.35 $3.81 $3.16 $4.29 $0.00
Auto Rental $0.43 $5.20 $1.37 $0.05 $0.00 $0.00
Equipment Rental (includes boat rental) $0.27 $0.15 $0.13 $0.00 $0.00 $0.00
Shopping $0.98 $1.87 $3.55 $0.86 $3.17 $7.14
Total $43.78 $128.90 $63.35 $50.17 $55.49 $81.14
Number of Respondents 375 21 49 41 7 4
Number of Respondents and Party Members 876 49 117 111 7 14
(a)  Expenditures per person per day were estimated from the responses to the Visitor Boater Survey.  For each Activity Boat Mode, the expenditures for each item were 
summed over all the respondents and party members who participated in the Activity_ Boat Mode.  This sum was divided by the total number of respondents and party 
members who participated in the Activity_ Boat Mode.  
 

927



2.0 Reef Use and Economic Contribution 
 

 
Hwd:40526R011 2-30 Socioeconomic Study of Reefs in Martin County, Florida 
  Final Report 

Visitors who did not use a boat to go diving or snorkeling spent, on average, $55 per person per 
day on the day they went diving or snorkeling.  This amount is comprised of $4 for air refills 
and ice, $19 for lodging, $7.60 for food and beverages at stores, $17 for food and beverages at 
restaurants and bars, and $4 for automobile gasoline, among other items. 

Visitors who went diving or snorkeling on charter or party boats spent $81 per person per day.  
This expenditure was comprised of $44 per day for the dive charter or party boat, $14 per day 
for lodging; $6.40 per day for food and beverages at stores, $8.50 per day for food and 
beverages in restaurants and bars and $7.00 per day for shopping.  

The lodging expenditure item includes lodging costs for hotels, motels and campgrounds.  The 
expenditures per person per day for lodging may seem lower than the actual per person rate of a 
hotel or motel.  Bear in mind that only a portion of visitors stay at a hotel or motel.  Visitor 
accommodations also include campgrounds, family or friends, second homes and time shares. 
Also, many visitors spend only one day in the county and therefore do not incur the cost of a 
room.  The cost of the second home or time share is not included in the lodging cost because 
this is a monthly or up front cost that can, at best, only be partially due to the existence of the 
reefs.  

The expenditures per person per day were multiplied by the number of person-days by boating 
mode and reef type to obtain an estimate of the total expenditures associated with reef related 
activities in Martin County.  The itemized total expenditures associated with reef use in 2003 
are provided in Table 2.2-15.  Visitors who used the reefs in Martin County spent $7.9 million 
on reef-related expenditures.  Of this amount $5.2 million was associated with artificial reef-
related expenditures and $2.7 million was associated with natural reef-related expenditures. 

The reef-related visitor expenditures were then used to estimate the economic contribution of 
artificial and natural reefs to Martin County.  As discussed in the Introduction of the Report, 
expenditures by visitors generate sales, income and jobs within the industries that supply reef-
related goods and services, such as charter / party boat operations, restaurants and hotels.  These 
industries are called direct industries.  In addition, these expenditures create multiplier effects 
wherein additional sales, income and employment are created as the income earned by the reef-
related industries and their employees is re-spent within the county.  These additional effects of 
reef-related expenditures are called indirect and induced.  Indirect effects are generated as the 
reef-related industries purchase goods and services from other industries in the county.  Induced 
effects are created when the employees of the direct and indirect industries spend their money in 
the county. 
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Table 2.2-15 (Visitors) 
Total Visitor Expenditures In Martin County Associated with Reef Use in 2003 

All Reef-Related Activities and Boating Modes 
In 2003 dollars 

Item Artificial Reef Natural Reef Total 
Total Number of Person Days 116,938 59,336 176,274
Charter / Party Boat Fee $107,632 $53,217 $160,850
Boat Rental $0 $0 $0
Boat Fuel $1,690,626 $816,589 $2,507,215
Air Refills $17,944 $26,508 $44,452
Tackle $254,218 $117,893 $372,111
Bait $578,369 $268,218 $846,586
Ice $262,390 $131,980 $394,370
Ramp Fees $5,073 $6,898 $11,971
Marina Fees $50,582 $29,364 $79,946
Lodging $172,682 $141,391 $314,073
Camping Fees $3,615 $2,368 $5,983
Food and Beverages - Stores $787,046 $402,790 $1,189,835
Food and Beverages - Restaurants/Bars $660,949 $372,152 $1,033,101
Auto Gas $443,776 $224,372 $668,148
Auto Rental $53,577 $25,147 $78,724
Equipment Rental $29,894 $13,881 $43,775
Shopping $121,232 $65,949 $187,181
Total $5,239,604 $2,698,718 $7,938,322
 
The direct, indirect and induced increase in sales, total income, employment and indirect 
business taxes generated by the reef-related expenditures were estimated for Martin County 
using the IMPLAN Regional Input-Output Model.  This model uses detailed data on the 
economy of the county to estimate economic multipliers and to model the impact of reef-related 
expenditures on the economy.  The IMPLAN Model was used to convert these expenditures 
into estimates of direct income and employment generated within Martin County.  The itemized 
expenditures were matched to industries that are included in the model as summarized in Table 
2.2-16.  Then the IMPLAN model was used to convert these itemized expenditures into direct 
income and employment generated in the county. 
 
The economic contribution of the reefs to Martin County is provided in Table 2.2-17.  The sales 
contribution is defined as the value of the additional output produced in the county due to the 
reef-related expenditures.  The total income contribution is defined as the sum of employee 
compensation, proprietor’s income, interest, rents, and profits generated as a result of the reef-
related expenditures.  Income is the money that stays in the county’s economy.  The 
employment contribution is the number of full-time and part-time jobs created due to the reef-
related expenditures.  The indirect business tax contribution is the sum of the additional excise 
taxes, property taxes, fees, licenses, and sales taxes collected due to the reef-related 
expenditures.  It excludes taxes on profit and income. 
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Reef-related expenditures by visitors to Martin County during 2003 resulted in $6.8 million in 
sales to county businesses.  These sales generated $3.2 million in income and 97 jobs.  About 
$426,000 in indirect business taxes were collected as a result.  About 65 percent of these values 
were the result of artificial reef-related expenditures and 35 percent of these values were the 
result of natural reef-related expenditures. 

Table 2.2-16 (Visitors) 
Itemization of Visitor Reef-Related Expenditures By IMPLAN Model Sectors 

Expenditure Item 
Artificial 

Reef 
Natural 

Reef All Reefs IMPLAN Sector 
Bait, Tackle, Ice, Ramp Fees, 
Marina Fees $1,150,632 $554,353 $1,704,985 436 Transportation - Water 
Food and Beverages - Stores 787,046 402,790 $1,189,835 450 Food Stores 
Auto Gas, Boat Fuel 2,134,402 1,040,961 $3,175,363 451 Auto Service Stations 
Food and Beverages - 
Restaurants/Bars 660,949 372,152 $1,033,101 454 Eating and Drinking 
Shopping 121,232 65,949 $187,181 455 Miscellaneous Retail 
Lodging, Camping Fees 176,297 143,759 $320,056 463 Hotels and Lodging 
Auto Rental 53,577 25,147 $78,724 477 Auto Rental and Leasing 
Charter/Party Boat Fee, Boat 
Rental, Air, Equip. 155,471 93,606 $249,077

488 Amusement and 
Recreational Services 

Total $5,239,604 $2,698,718 $7,938,322   
 

Table 2.2-17 (Visitors) 
Economic Contribution of Reef-Related Expenditures by Visitors to Martin County in 

2003 – In 2003 dollars 
Reef Type/Economic 
Contribution Direct Indirect Induced Total 
Artificial Reefs  
Sales $2,913,084 $903,940 $645,789 $4,462,814
Total Income $1,262,955 $446,636 $381,492 $2,091,084
Employment 43 11 8 63
Indirect Business Taxes  $204,414 $30,008 $43,660 $278,082
Natural Reefs     
Sales $1,545,520 $470,439 $345,870 $2,361,829
Total Income $682,043 $234,925 $204,318 $1,121,286
Employment 24 6 4 35
Indirect Business Taxes  108,665 15,983 23,383 148,031
Natural and Artificial Reefs     
Sales $4,458,604 $1,374,380 $991,659 $6,824,643
Total Income $1,944,998 $681,561 $585,810 $3,212,370
Employment 68 17 13 97
Indirect Business Taxes  $313,079 $45,991 $67,043 $426,113
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2.2.3 Demographic Information - Visitors 
The Visitor Boater Survey asked the respondent questions regarding his/her socioeconomic 
characteristics so that a picture of the typical reef user could be developed.  The results for 
Martin County are summarized in Table 2.2-18.  The median visitor reef user in Martin County 
is a 45 year old male with annual household income of $45,000.  He has boated in south Florida 
for the past five years.  He owns a boat but he is not likely to be a member of a fishing or diving 
club. 

Table 2.2-18 (Visitors) 
Demographic Characteristics of Visitor Reef-Users in Martin County, 2003 

Characteristic Value 
Median Age of Respondent – Years (506 respondents) 45 
Sex of Respondent (495 respondents)  
          Male 92% 
          Female 8% 
Median Household Income – 2003 dollars (406 respondents) $45,000 
Average Years Boating in Southeast Florida (511 respondents) 5 
Percent of Respondents who Own Boat (500 respondents) 82% 
Percent of Respondents Who Belong to Fishing and/or Diving Clubs 
(500 respondents) 10% 

 

2.3 Total – Residents and Visitors 
This section summarizes the user activities, economic contribution and use values associated 
with the artificial and natural reefs for both residents and visitors of Martin County, Florida.  
Demographic information of both resident and visitor reef users is also provided. 

2.3.1 User Activity 
The numbers of person-days spent using the reefs in Martin County by reef type and population 
(residents and visitors) are summarized in Table 2.3-1.  Visitors and residents spent 529,000 
person-days using artificial and natural reefs in Martin County in 2003.  Residents spent 
353,000 person-days and visitors spent 176,000 person-days.  Reef users spent 260,000 person-
days using artificial reefs and 269,000 person-days using natural reefs.   

A summary of reef use by type of activity is provided in Table 2.3-2.  Fishing on the reefs is by 
far the most prevalent reef-related activity in Martin County comprising 86 percent of reef using 
person-days.  Fishing comprises 454,000 person-days while snorkeling and scuba diving 
comprise 37,000 person-days and 38,000 person-days, respectively.  Residents spend 
significantly more days fishing and more days snorkeling and scuba diving than do visitors. 
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Table 2.3-1 
Number of Person-Days Spent on Artificial and 

Natural Reefs in Martin County in 2003 
Residents and Visitors 

Population Artificial Reefs Natural Reefs All Reefs Percent 
Residents 143,000 210,000 353,000 67% 
Visitors 117,000 59,000 176,000 33% 
Total 260,000 269,000 529,000 100% 
Percent 49% 51% 100%  

 

Table 2.3-2 
Number of Person-Days Spent Using Reefs in Martin County 

By Recreational Activity in 2003 
Residents and Visitors 

Activity Residents Visitors All Persons Percent 
Snorkeling 31,000 6,000 37,000 7% 
Scuba Diving 34,000 4,000 38,000 7% 
Fishing 288,000 166,000 454,000 86% 
Total 353,000 176,000 529,000 100% 

 

2.3.2 Economic Contribution 
The total economic contribution of the reefs to Martin County includes the contribution of reef 
expenditures to sales, income and employment.   Expenditures by visitors generate income and 
jobs within the industries that supply reef-related goods and services, such as charter / party 
boat operations, restaurants and hotels.  These industries are called direct industries.  In 
addition, the visitor expenditures create multiplier effects wherein additional income and 
employment is created as the income earned by the reef-related industries and their employees 
is re-spent within the county.  These additional effects of reef-related expenditures are called 
indirect and induced.  Indirect effects are generated as the reef-related industries purchase goods 
and services from other industries in the county.  Induced effects are created when the 
employees of the direct and indirect industries spend their money in the county. 

For visitors, the direct, indirect and induced economic contribution of the reefs was estimated 
using the estimated reef-related expenditures and the IMPLAN economic input-output model. 

For residents, the expenditures were converted to sales, income and employment generated 
within the directly affected industries using the IMPLAN model.  The multiplier effect of reef-
related spending by residents in the county was not estimated because this spending is also the 
result of multiplier effects from other economic activities within the county.  The multiplier 
effect of resident spending on reef-related activities is attributed both to the reef system and to 
these other economic activities that generated the resident income used to purchase the reef-
related goods and services.  Thus, the economic importance of the reefs would be overstated if 
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the multiplier effects were considered.  To provide a conservative estimate of the economic 
contribution of resident use of the reef system, the multiplier effects were not included. 

The economic contributions of the artificial, natural and all reefs to Martin County are provided 
in Tables 2.3-3, 2.3-4, and 2.3-5, respectively.  The sales contribution is defined as the value of 
the additional output produced in the county due to the reef-related expenditures.  The total 
income contribution is defined as the sum of employee compensation, proprietor’s income, 
interest, rents, and profits generated as a result of the reef-related expenditures.  The 
employment contribution is the number of full-time and part-time jobs created due to the reef-
related expenditures.  The indirect business tax contribution is the sum of the additional excise 
taxes, property taxes, fees, licenses, and sales taxes collected due to the reef-related 
expenditures.  It excludes taxes on profit and income. 

All reef-related expenditures in Martin County generated $13.1 million in sales during 2003.  
These sales resulted in $5.8 million in income to Martin County residents and provided 182 jobs 
in the county.  Reefs generated indirect business taxes of $856,000. Artificial reef-related 
expenditures accounted for 55 percent of the economic contribution of all reefs and natural reef-
related expenditures accounted for 45 percent of the economic contribution. 

 
Table 2.3-3 

Economic Contribution of Artificial Reef-Related Expenditures in 2003 to Martin 
County, in 2003 dollars 

Contribution to: 

Round of 
Spending Salesa Incomeb 

Indirect Business 
Taxesc Employmentd 

Direct      
     Resident $2,709,000 $1,120,000 $182,000  36
     Visitor $2,913,000 $1,263,000 $204,000  43
     Total $5,622,000 $2,383,000 $386,000  80
Indirect $904,000 $447,000 $30,000  11
Induced $646,000 $381,000 $44,000  8
Total $7,172,000 $3,211,000 $460,000  99
a  The sales contribution is defined as the value of the additional output produced in the county due to the reef-
related expenditures.   
b  Total income is the sum of wages, salaries, proprietor's income, profits, rents, royalties and dividends. 
c  The indirect business tax contribution is the sum of the additional excise taxes, property taxes, fees, licenses, 
and sales taxes collected due to the reef-related expenditures.  It excludes taxes on profit and income. 
d  Employment includes the number of full-time and part-time jobs. 
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Table 2.3-4 

Economic Contribution of Natural Reef-Related Expenditures in 2003 to Martin 
County, in 2003 dollars 

Contribution to: 

Round of 
Spending Salesa Incomeb 

Indirect Business 
Taxesc Employmentd 

Directa      
Resident $3,603,000 $1,509,000 $248,000  49
Visitor $1,546,000 $682,000 $109,000  24
Total $5,149,000 $2,191,000 $357,000  73 
Indirect $470,000 $235,000 $16,000  6
Induced $346,000 $204,000 $23,000  4
Total $5,965,000 $2,630,000 $396,000  84
a  The sales contribution is defined as the value of the additional output produced in the county due to the reef-
related expenditures.   
b  Total income is the sum of wages, salaries, proprietor's income, profits, rents, royalties and dividends. 
c  The indirect business tax contribution is the sum of the additional excise taxes, property taxes, fees, licenses, 
and sales taxes collected due to the reef-related expenditures.  It excludes taxes on profit and income. 
d  Employment includes the number of full-time and part-time jobs. 

 
Table 2.3-5 

Economic Contribution of All Reef-Related Expenditures in 2003 to Martin County, in 
2003 dollars 

Contribution to: 

Round of 
Spending Salesa Incomeb 

Indirect Business 
Taxesc Employmentd 

Directa      
Resident $6,312,000 $2,629,000 $430,000  85 
Visitor $4,459,000 $1,945,000 $313,000  68 
Total $10,771,000 $4,574,000 $743,000  153 
Indirect $1,374,000 $682,000 $46,000  17 
Induced $992,000 $585,000 $67,000  13 
Total $13,137,000 $5,841,000 $856,000  182 
a  The sales contribution is defined as the value of the additional output produced in the county due to the reef-
related expenditures.   
b  Total income is the sum of wages, salaries, proprietor's income, profits, rents, royalties and dividends. 
c  The indirect business tax contribution is the sum of the additional excise taxes, property taxes, fees, licenses, 
and sales taxes collected due to the reef-related expenditures.  It excludes taxes on profit and income. 
d  Employment includes the number of full-time and part-time jobs. 
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The relative contribution of Martin County’s reefs to the overall Martin County economy is 
provided in Table 2.3-6.  Martin County’s reefs contribute 0.11 percent to the total income of 
county residents and 0.24 percent of all jobs within the county. 
 

Table 2.3-6 
Contribution of Artificial and Natural Reef-Related Expenditures to Martin County 

Economy (Residents and Visitors) 

Economic 
Contribution Type 

From Reef-Related 
Expenditures – 

2003 
Total in County - 2001 

(a)  

Percent of 
County that is 
Reef-Related 

Annual Income  $5,841,000 $5,492,350,000 0.11% 
Employment  182 75,541 0.24% 
(a)  From U.S. Department of Commerce, Bureau of Economic Analysis, Regional Economic Accounts. 

 
2.3.3 Demographic Information 
This section summarizes and compares the demographic characteristics of resident and visitor 
reef users.  These characteristics were obtained from the resident boater survey and the visitor 
boater survey.  They are summarized in Table 2.3-7.   The only similarities between residents 
and visitors are that they are likely to be male and are unlikely to belong to a fishing or diving 
club.  Residents tend to be older and have much higher income than visitors.  They have boated 
in south Florida for much longer than visitors – 22 years versus 5 years. 

Table 2.3-7 
Demographic Characteristics of Resident and Visitor Reef-Users in Martin 

County, Florida, 2003 
Characteristic Residents Visitors

Median Age of Respondent, years 53 45 
     Number of Respondents 272 506 
Sex of Respondent     
     Number of Respondents 272 495 
     Male, percent 96% 92% 
     Female, percent 4% 8% 
Median Household Income - 2003 $ $87,500  $45,000 
Average Years Boating in south Florida 22 5 
     Number of Respondents 272 511 
Respondents Who Belong to Fishing and/or Diving Clubs     
     Number of Respondents 272 500 
     Yes, percent 19% 10% 
     No, percent 81% 90% 
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Chapter 3: Use Value of the Martin 
County Reef System 

 

Natural and artificial reefs contribute to the recreational experience of residents and visitors as 
they fish, snorkel and scuba dive.  Traveling to and enjoying a reef system involves economic 
costs including the cost of fuel, bait and tackle, among other items.  However, the market does 
not measure the total economic value of reef systems.  The value of reefs to reef users is at least 
as high as what they paid to visit the reefs, or else they would not be reef users.  For many reef 
users, the value of the reefs is even higher than what they paid to visit them.  Since reef-users are 
attracted to reefs for recreational pursuits, we call this unmeasured value “use value”.  While one 
could engage in fishing, snorkeling or scuba diving without the benefit of a natural or artificial 
reef, the addition of a reef presumably adds some “value” to the recreational experience.  This 
section of the report evaluates the incremental use value of having a reef system off the shore of 
Martin County, Florida.   

In this study, four types of use values were estimated:  (1) the value to reef users of maintaining 
the natural reefs in their existing condition; (2) the value to reef users of maintaining the artificial 
reefs in their existing condition; (3) the value to reef users of maintaining both the artificial and 
natural reefs in their existing condition and (4) the value to reef users of adding and maintaining 
additional artificial reefs.   

In general, use value is the maximum amount of money that reef users are willing to pay to 
maintain the reefs in their existing condition and to add more artificial reefs to the system.  Use 
value was measured in terms of per party per trip for existing natural and artificial reefs and per 
party per year for new artificial reefs.  For presentation, values were normalized to values per 
person-day of reef-related activity so that the use values can be compared to use values estimated 
in other studies.  Use value is also presented in aggregate for all users of the reef system. 

3.1 Use Value - Residents 
The resident survey included contingent valuation (CV) questions that ask users about their 
willingness to pay for a reef system contingent on specified conditions (e.g., use of funds for 
various reef related improvements).  This CV method has been employed in numerous studies to 
estimate use values from deep-sea fishing to deer hunting.  The reef-using respondents were 
asked a series of CV questions dealing with their willingness to pay for the reef program.  The 
respondents were asked to consider the total cost for their last boating day in Martin County 
including fuel, sundries, rentals and other boating expenses.  Then, the respondent was asked: 

“If your total cost for this day would have been $______ higher, would you have 
been willing to pay this amount to maintain the (insert kind of reef – artificial, 
natural or both) in their existing condition?”  

Payment amounts (or cost increases) of $2, $5, $10, $25, and $50 were inserted into the survey 
instrument (where the blank is in the question above).  The payment amounts were rotated from 
respondent to respondent.  Thus, some respondents received questions asking about a $2 increase 
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while others were asked about a $5, $10, $25 or even $50 increase in boating cost that day.  The 
purpose of these questions was to establish the user value per day for artificial and natural reefs.  

The above willingness to pay question was asked of each respondent in three forms: (l) natural 
reefs separately; (2) artificial reefs separately and (3) a combination of natural and artificial 
reefs.  For the combined program, the randomly assigned cost increases presented in the previous 
paragraph were doubled.  Because the primary spending unit is the “party”, the willingness to 
pay response referred to an increase in trip cost to the entire party traveling on the boat.  

The resident survey also included a question to solicit resident reef users’ willingness-to-pay for 
new artificial reefs.  The question is as follows: 

“Local and state government agencies are being asked to evaluate how users of artificial reefs 
value new artificial reefs.  Artificial reef programs cost money.  Suppose that the government 
proposed that all users of the artificial reefs would pay for all newly constructed reefs.  
Fishermen and divers with their own boats would pay for a decal as part of their boat registration 
and/or, if they used a charter/party boat or a rental boat (pay operation), they would pay for the 
costs through higher fees charged by the pay operation.  The money would go into a trust fund 
that could only be used for the construction and maintenance of artificial reefs in Martin County, 
Florida. 

14. Would you be willing to pay $ ________ per year when you renew your boat registration 
to fund this program?  (Non-boat owners would pay higher fees to a charter/party boat or rental 
boat operation to fund this program.).” 

Payment amounts of $5, $10, $20, $50 and $100 were assigned randomly.   

To estimate values per party per trip (a day and a trip are equal for residents), the survey 
responses were statistically evaluated.  A logit equation was used to estimate the average value 
“per party per trip”.  Separate logit equations were estimated for each of the four reef programs 
(e.g., natural reefs, existing artificial reefs, both natural and artificial reefs and new artificial 
reefs).   

Use of the logit equation in this study can be considered as a cumulative probability distribution 
function where the underlying probability density function provides the probability of an event 
occurring given values for the parameters of the event.  For the natural reef example, the 
estimated logit equation provides the probability that a respondent will say yes to paying a 
certain value to maintain the natural reefs in their existing condition (called WTP bid).  The 
underlying probability density function (the first derivative of the cumulative distribution 
function with respect to the WTP bid) tells us the extent to which respondents change their 
answer from yes to no as the willingness-to-pay bid increases.  In other words, the survey 
responses were used to estimate the proportion of people who would be willing to pay for the 
program as a function of the payment amount.  This provides us with information regarding 
respondents’ maximum willingness-to-pay, which is the measure of value that we are trying to 
estimate.   
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The expected value (average or mean) of willingness-to-pay (WTP) among all reef users is the 
mathematical integral over the range of possible willingness-to-pay values of each willingness to 
pay value times the value of the probability density function at that WTP value.  This expected 
value of willingness-to-pay is the measure of reef user values reported in this document.  

The survey responses were used to estimate the values of four logit equations: one for the natural 
reef program, one for the artificial reef program, one for the combined natural and existing 
artificial reef programs and one for the new artificial reef program.  The dependent variable is 0 
for no and 1 for yes.  The logarithm of the WTP bid is the independent variable.  The estimated 
equations and average resident WTP values for each program are provided in Table 3-1. 

 
Table 3-1 (Residents) 

Estimated WTP Equation Parameters and Average Willingness-to-Pay for Each Program 
Using the Log Transformed Value of WTP Bid, Residents 

WTP Equation (a) 

Reef Program 
Intercept 

Value 
Coefficient of 

WTP Bid 

Average WTP Per 
Party Per Boating 
Day (Trip) or Per 

Year (for new 
artificial reefs) 

Maintaining Natural Reefs in 
Existing Condition 1.479 -0.5964 $11.94 
Maintaining Artificial Reefs in 
Existing Condition 1.2084 -0.5867 $7.84 
Maintaining All Reefs in Existing 
Condition 1.221 -0.5617 $8.79 
New Artificial Reefs 2.0891 -0.6414 $25.97 
(a)  The intercept and WTP bid coefficient were statistically significant at the 95 percent confidence level for all 
equations. 

The coefficients of the WTP bids are negative as would be expected (as the bid increases the 
probability that a person would be willing to pay the bid decreases) and the estimated 
coefficients are statistically significant at the 95 percent confidence level.   

The estimated per party per trip (day) values were $11.94 for the natural reefs, $7.84 for the 
artificial reefs, and $8.79 for the combined program.  For the new artificial reef program the 
average willingness to pay per party per year is $25.97.  

The question combining the natural and artificial reef programs yielded estimates of use value 
lower than that derived by adding-up the values of the natural and artificial reef programs 
separately.  This result is consistent with past research.  Some respondents are not willing to pay 
the sum of the values of the individual programs to finance the combined programs.  This is 
largely due to the income constraints as higher bid values are provided to the respondents under 
the combined programs.  The value of the combined programs would provide a conservative or 
lower bound estimate of the total use value per party of natural and artificial reefs.   
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When the respondent answered “NO” to a valuation question, he/she was asked for the reason for 
saying “NO”.  The response “A” (a contribution of that amount is more than the reefs are worth 
to me) is the expected economic response.  All of the other responses are interpreted either as 
protests to the questions and/or they indicated the person rejected the scenario for the valuation 
exercise.  Protests and scenario rejections might usually be eliminated from the sample in 
estimating values because they might have been willing to pay the assigned dollar amount, they 
just did not like something about the question or scenario. 

The problem with eliminating the protests is that over 78 percent of the no responses are protests 
so all responses, including the protests, were included in the statistical analysis.  Depending on 
the scenario being valued, 16 to 31 percent of the respondents who would not be willing to pay 
anything to maintain the reefs or add new artificial reefs under a government program are 
concerned that inland land and water management has harmed the reef system.  For example, 
many believe that the management of water releases from Lake Okeechobee through the St. 
Lucie Inlet and into the coastal waters has a negative impact on the reef system and that the State 
should take responsibility for maintaining and improving the reef system.  It is likely that these 
persons value the reef system but do not believe they should be the ones financing its 
management under these circumstances.  Thus, it is likely that the estimates of resident use value 
reported in this document are underestimated.   

For those respondents who said no to a contingent valuation question, the reasons why they said 
no are summarized in Tables 3-2 through 3-6 for each reef program.  For brevity, only the 
written comments from the natural reef WTP question is provided.  Written comments to the 
other WTP questions are similar. 

Table 3-2 (Residents) 
Reasons for Saying No to Natural Reef Maintenance Willingness to Pay Question, 

Residents 

Letter Reason 
Number of 
Responses 

% of No 
Answers 

A 
A contribution of that amount is more than natural reefs 
are worth to me. 14 10% 

B 
I really don’t know how much natural reefs are worth to 
me. 2 1% 

C 
There are no problems with water quality or the natural 
reefs. 2 1% 

D There is not enough information to form a decision. 19 14% 
E I don’t understand or like the question. 2 1% 
F I already pay too much to government. 18 13% 

G 
Government waste should be reduced to pay for water 
quality protection and management of the natural reefs. 29 22% 

H Other  (please explain):   42 31% 
BLANK   6 4% 

Total   134 100% 
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Table 3-3 (Residents) 

Reasons for Saying No to Artificial Reef Maintenance Willingness to Pay Question, 
Residents 

Letter Reason 
Number of 
Responses 

% of No 
Answers 

A 
 A contribution of that amount is more than 
artificial reefs are worth to me. 33 22% 

B 
 I don’t really know how much artificial reefs are 
worth to me. 5 3% 

C 
There are no problems with water quality or the 
artificial reefs. 3 2% 

D 
 There is not enough information to form a 
decision. 27 18% 

E  I don’t understand or like the question. 2 1% 
F  I already pay too much to government. 19 13% 

G 

Government waste should be reduced to pay for 
water quality protection and management of the 
artificial reefs. 30 20% 

H Other  (please explain) 24 16% 
BLANK   6 4% 

Total   149 100% 
 
 

Table 3-4 (Residents) 
Reasons for Saying No to Natural and Artificial Reef Maintenance Willingness to Pay 

Question, Residents 

Letter Reason 
Number of 
Responses 

% of No 
Answers 

A 
A contribution of that amount is more than natural 
reefs are worth to me. 34 20% 

B I really don’t know how much reefs are worth to me. 4 2% 
C There are no problems with water quality or the reefs. 2 1% 
D There is not enough information to form a decision. 29 17% 
E I don’t understand or like the question. 4 2% 
F I already pay too much to government. 23 14% 

G 

Government waste should be reduced to pay for water 
quality protection and management of the natural 
reefs. 36 21% 

H Other  (please explain):   29 17% 
BLANK   7 4% 

Total   168 100% 
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Table 3-5 (Residents) 
Reasons for Saying No to New Artificial Reefs Willingness to Pay Question, Residents 

Letter Reason 
Number of 
Responses 

% of No 
Answers 

A 
A contribution of that amount is more than new 
artificial reefs are worth to me. 22 17% 

B 
I really don’t know how much new artificial reefs 
are worth to me. 3 2% 

C There are enough artificial reefs already. 1 1% 

D 
There is not enough information to form a 
decision. 12 9% 

E I don’t understand or like the question. 1 1% 

F 

The government should fund the artificial reef 
program out of general revenue and not a specific 
tax or fee. 23 18% 

G I already pay too much to the government. 14 11% 

H 
Government waste should be reduced to fund the 
artificial reef program. 17 13% 

I Other  (please explain):   29 22% 
BLANK   8 6% 

Total   130 100% 
 

Table 3-6 (Residents) 
Reasons for Saying No to Natural Reef Maintenance Willingness to Pay Question - H. Other 

Reason, Please Explain, Residents 
Comment 
Number Comment 

1 
All Expenses To Protect Reefs Should Be Born By All Residents Of Fla, As It Benefits Everyone Like 
Fresh Air. Also Tourists Should Also Pay. 

2 All Tax Payers Are Responsible For Public Areas. 

3 
All The Money In The World Will Not Fix The Problem.  People And The Reefs Do Not Mix Get Rid Of 
The People. 

4 Clean Up St. Lucie N. Fork For Okeechobee Outfall & Our Nat. Reefs Will Take Care Of Themselves. 
5 This Topic Is Of Minor Importance Compared To The Atrocious Conditions Of The Estuaries. 
6 Everyone Should Pay Just Like School Tax. 
7 Fix The Water Flow To The South And Charge Out Of County Boaters To Use The Ramps. 
8 Fuel Road Tax Money Collected From Fuel Used In Boats Should Be Spent On The Marine Environment. 

9 
Funding Could Easily Be Diverted To Other Programs.  Big Sugar Is Mainly Responsible For Poor Water 
Quality.  Tax Them For Cleanup. 

10 Get Rid Of Sugar Products In S. Florida. 
11 I Already Pay 3x That Amount. 
12 I Don't Think It Would Make A Difference. 
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Table 3-6 (Residents) 
Reasons for Saying No to Natural Reef Maintenance Willingness to Pay Question - H. Other 

Reason, Please Explain, Residents 
Comment 
Number Comment 

13 

I Paid A Tax To Buy Back Land For Water Quality And What Did Government Do With The Money.  
Purchased The Land And Then Leased It Back.  You Will Not Get A Penny Out Of Me Until You Live Up 
To Your Obligation. 

14 If $2 Today, What Will Cost In Future? 

15 
If You Really Want To Improve The Reefs:  (1) Stop Pumping Sand On The Millionaires' Beaches!  (2)  
Stop Dumping Lake Okeechobee Into The St. Lucie! 

16 Martin County Taxes Are Out Of Control Cut Other Areas For Reef Protection. 
17 Most Damage Is Caused By Pollution From Agriculture I.E Sugar Tax The Source Not The General Public 

18 
Natural Reefs In M.C. Are Largely Being Damaged By Poor Water Quality.  Boat Owners Should Not 
Have To Pay For Damage Caused By Others. 

19 Not A Government Responsibility 
20 Other Licensing Fees Should Be Used And Not Diverted To General Fund. 

21 
Our Natural Resources Have Been Ruined By Government.  Therefore I Would Oppose Any Funding To 
Such An Organization. 

22 
Real Polluters Are Agriculture & Sugar.  They Should Pay.  Runoff From Yards Are A Big Problem.  
Hence All Fla. Tax Payers Should Share Bill To Improve Reefs. 

23 Redirect Taxes From Boat Goes To This As Well As Ramp Maintenance. 
24 Reefs Are Worth A Lot More Than $25 Per Trip.  This Sounds Like A New Tax The Way Its Worded. 
25 Stop Dumping Fresh Water Into The River. 
26 Stop Releasing Water From Lake Okeechobee. 
27 Stop The Pollution Charge The Polluters. 
28 Stop The Pumping Of Contaminated Water From Lake O & Leave The Rest To Nature. 
29 The C.O.E. Is Responsible For The Demise Of Our Reefs & Should Be Responsible For Restoring Them. 

30 
The Entire Area And Businesses Benefit Economically From The Boating Industry.  Any Tax Or 
Additional Fees Should Be Supported On A Government Level. 

31 The Money Should Be There. Get The Big Shots 
32 The Money Would Be Spent On Another Survey. 

33 

The Reefs Don't Need To Be Maintained They Need To Be Left Alone. Stop Dumping Pollutants On Them 
And Place Restrictions On The Number Of Fish That Are Caught Both Things Are In Process Nature Is 
Capable Of Maintaining It Self Better Than Man Is 

34 The Water Quality Of M.C. Is Being Destroyed By The Dumping Of Lake O. 

35 
Until The Army Core Of Engineers & South Water Mgmt. Stop Destroying Our Environment, Wasting Out 
Natural Assets, What’s The Point. The Indian River Estuary Is Dead Reefs Nest. 

36 Would Everyone In The County Pay Because People Who Visit Should Also Pay. 

37 
It Seems Excessive Based On # Of Boaters.  Should Not Be Limited To Martin County. Southeast Florida 
Boaters Travel To Our Reefs From Palm Beach. 

38 

Must Be In Better Condition (Due To Runoff From Okeechobee).  The Government Is Responsible For 
The Problems We Have Now.  Fix Them Immediately.  Stop The Drain.  Take Back Sugar Land!  Restore 
The Everglades!  Allow Natural Flow. 

39 The Reefs Are In Bad Shape & Need Improvements. 
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3.2 Use Value - Visitors 
The visitor boater survey included contingent valuation (CV) questions that ask users about their 
willingness to pay for a reef system contingent on specified conditions (e.g., use of funds for 
various reef related improvements).  The methods used to estimate average willingness to pay 
are identical to those used for residents as discussed in the previous subsection.  The difference is 
in the wording of the CV questions between residents and visitors. 

The respondent was asked to state yes, no, don’t know or refused to a specified payment that 
would be used to maintain the artificial reefs, the natural reefs and all reefs in their existing 
conditions.  The scenario provided to the respondent was as follows: 

“Local and state government agencies are considering different approaches to 
maintaining the health and condition of natural and artificial reefs of Martin 
County.  One plan focuses on providing greater protection for natural reefs by 
maintaining water quality, limiting damage to natural reefs from anchoring, and 
preventing overuse of the natural reefs.  A second plan focuses on protecting the 
artificial reefs by maintaining water quality, limiting damage to artificial reefs 
from anchoring, and preventing overuse of the artificial reefs. 

Both of these plans will involve increased costs to local businesses that will 
ultimately be passed on to both residents and visitors in Martin County. We are 
doing this survey because local government agencies want to know whether you 
support one, both, or none of these plans and if you would be willing to incur 
higher costs to pay for these plans.  Please keep in mind that whether you support 
these plans or not would not have any effect on your ability to participate in any 
boating activity or other recreation in Martin County.” 

Then the respondent was asked a yes or no question regarding the natural reef plan, the artificial 
reef plan and both plans.  For example, the question regarding both plans read:   

“Suppose that both of the above plans to maintain the natural and artificial reefs in 
Martin County, Florida were put together in a combined program.  Consider once 
again your total trip cost for your last trip to use the reefs in Martin County 
including travel expenses, lodging, and all boating expenses.  If your total costs for 
this trip would have been $_____ higher, would you be willing to pay this amount 
to maintain the artificial and natural reefs?” 

The amounts (bid values) of $20, $100, $200, $400, and $1,000 were rotated from respondent to 
respondent.  For the individual programs (just natural or artificial reef protection), the amounts 
were one-half of the above amounts:  $10, $50, $10, $200 and $500.  

Values for all reefs were taken from statistical analysis of responses to Question 42 of the Visitor 
Boater Survey1:   
                                                 
1  For a complete description of the contingent valuation questions, please refer to the Visitor Boater Survey 

and the Blue Card (which is white in this report but labeled “Blue Card” in Appendix B). 
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“Suppose that both of the above plans to maintain the natural and artificial reefs in 
Martin County, Florida were put together into a combined program...If your total 
costs for this trip would have been $___ higher, would you have been willing to pay 
this amount to maintain the artificial and natural reefs.”  

Values for natural reefs were taken from statistical analysis of responses to Question 38 
pertaining only to a program to maintain the natural reefs in their current condition.  Values for 
artificial reefs were taken from statistical analysis of responses to Question 40 pertaining only to 
a program to maintain the existing artificial reefs in their current condition.     

For visitors, the statistical analysis of WTP responses using the logit equation was identical to 
that used to analyze the resident WTP responses.  The expected value (average or mean) of  
willingness-to-pay (WTP) among all reef users is the mathematical integral over the range of 
possible willingness-to-pay values of each willingness to pay value times the value of the 
probability density function at that WTP value.  This expected value of willingness-to-pay is the 
measure of reef user values reported in this document.  

The survey responses were used to estimate the values of four logit equations: one for the natural 
reef program, one for the artificial reef program, one for the combined natural and existing 
artificial reef programs and one for the new artificial reef program.  The dependent variable is 0 
for no and 1 for yes.  The logarithm of the WTP bid is the independent variable.  The estimated 
equations and average visitor WTP values for each program are provided in Table 3-7. 

 
Table 3-7 (Visitors) 

Estimated WTP Equation Parameters and Average Willingness-to-Pay for Each Program 
Using the Log Transformed Value of WTP Bid, Visitors 

WTP Equation (a) 

Reef Program 
Intercept 

Value 
Coefficient of 

WTP Bid 

Average WTP Per 
Party Per Trip to 

County to Use Reefs 
or Per Year (for new 

artificial reefs) 
Maintaining Natural Reefs in 
Existing Condition 2.3783 -0.8234 $17.96 
Maintaining Artificial Reefs in 
Existing Condition 2.5566 -0.8769 $18.46 
Maintaining All Reefs in Existing 
Condition 3.1426 -0.9439 $27.92 
New Artificial Reefs 3.17 -1.1896 $14.36 
(a)  The WTP bid coefficient was statistically significant at the 95 percent confidence level for all equations. 

The coefficients of the WTP bids are negative as would be expected (as the bid increases the 
probability that a person would be willing to pay the bid decreases) and the estimated 
coefficients are statistically significant at the 95 percent confidence level.   
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For the maintenance programs, the use value is per party per trip to Martin County to use the 
reefs.  The estimated per party per trip values were $17.96 for the natural reefs, $18.46 for the 
artificial reefs, and $27.92 for the combined program.  For the new artificial reef program, the 
average willingness to pay per party each year that they visit Martin County to use the reefs is 
$14.36.   

The question combining the natural and artificial reef programs yielded estimates of use value 
lower than that derived by adding-up the values of the natural and artificial reef programs 
separately.  This result is consistent with past research.  Some respondents are not willing to pay 
the sum of the values of the individual programs to finance the combined programs.  This is 
largely due to the income constraints as higher bid values are provided to the respondents under 
the combined programs.  The value of the combined programs would provide a conservative or 
lower bound estimate of the total use value per party of natural and artificial reefs.   

For all visitor contingent valuation questions, the number of protest votes was much smaller than 
that of the resident survey.  About 60 percent of respondents who answered “no” did so because 
the WTP bid amount was more then they were willing to pay.  Most of the remaining 40 percent 
said they already pay too much to the government or that government waste should be reduced to 
pay for water quality protection and management of the reefs. 

 
3.3 Results for Resident and Visitor Reef Use Values 
To estimate total annual use values for the existing Martin County reefs, the number of party-
trips was multiplied by the estimated use values per party per trip.  The value per person-day was 
then estimated by dividing the total annual use value by the total number of person-days.  This 
normalized value per person-day can be compared with results from other studies.  These 
calculations were conducted separately for residents and visitors. 

For the new artificial reef program, the annual use value per party was divided by the average 
number of days per year that reefs were used per party.  This information was obtained from the 
survey responses.  This provided the use value per person per day.  This value was then 
multiplied by the person-days of artificial reef use to obtain the annual use value of new artificial 
reefs.  These calculations were conducted separately for residents and visitors. 

For all programs, the capitalized value of the reef user values was calculated using a three 
percent discount rate.  This value is analogous to land values and is the present value of the 
annual reef user values.  It represents the “stock” value of the reefs.  For example, the $200,000 
market value of a house is the stock value of that house and represents the present value of the 
annual values of the services provided by that house.  Bear in mind that this value only includes 
the value that reef users place on the reefs and does not include the values that non-reef-users 
place on the reefs or the economic contribution of the reefs.  The estimation of the value of the 
reefs to non-reef users was not part of this study.   

The reef user values associated with maintaining Martin County’s reefs in their existing 
conditions are provided in Table 3-8.  Use value per person-day means the value reef users place, 
above and beyond their reef-related expenditures, on maintaining the reefs in their existing 

945



3.0 Use Value of the Martin County Reef System 
 

 
Hwd:40526R012 3-11 Socioeconomic Study of Reefs in Martin County, Florida 
  Final Report 

conditions.  Per person-day values for artificial, natural and all reef use are provided in the table.  
The use values were estimated via a statistical analysis of the survey responses to the contingent 
valuation questions of the resident and visitor surveys as discussed in the previous sub-sections. 

Visitor and resident reef users in Martin County are willing to pay $5.2 million per year to 
maintain both the artificial reefs and the natural reefs in their current condition by maintaining 
water quality, limiting damage to reefs from anchoring, and preventing overuse of the reefs.  
When the projects to protect the artificial and natural reefs are considered separately, visitor and 
resident reef users are willing to pay $3.6 million per year to protect the artificial reefs and $4.0 
million per year to protect the natural reefs. 

The sum of the values for the individual reef programs can be different from the value for the 
combined programs.  This result is not inconsistent with the literature on embedded values.  
Randall and Hoehn (1992) have shown that this type of result is consistent with economic theory.  
The combined programs have exceeded the income constraints of many respondents and/or many 
respondents had value for only one of the programs.  So it is reasonable to conclude that the 
estimated values for the natural and artificial reefs valued separately and together are valid 
estimates.  Bear in mind that willingness to pay for the combined programs is a different scenario 
from willingness to pay for the individual programs. 

The capitalized reef user value for Martin County reefs is $172 million.  This value only includes 
the value that reef users place on the reefs and does not include the values that non-reef-users 
place on the reefs or the economic contribution of the reefs.  Thus, for example, if the reefs were 
destroyed, then the minimum compensation needed would be $172 million. 

Visitor and resident reef users’ willingness to pay to invest in and maintain “new” artificial reefs 
is provided in Table 3-9.  Martin County reef users are willing to pay $1.1 million annually for 
this program in Martin County.  This value is appropriate to use in a benefit-cost analysis of 
providing new artificial reefs. 
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Table 3-8 

Annual Use Value in 2003 and Capitalized Value associated With Reef Use 
Martin County, Florida – Residents and Visitors 

No. Item Residents Visitors 
Residents 

and Visitors 
(1) Number of Trips to Use Reef (a) 106,116 151,085 257,202 
(2) All Reefs - Artificial and Natural    
(3) Use Value Per Trip (b) $8.79 $27.92 $20.03 
(4) Person-Days of Reef Use 353,270 176,000 529,270 
(5) Use Value Per Person-Day  (5) = (6)/(4) $2.64 $23.97 $9.73 
(6) Annual Use Value (6) = (1) x (3) $933,000 $4,218,000 $5,151,000 

(7) 
Capitalized Value @ 3 percent Discount 
Rate (7) = (6) / 0.03 $31,100,000 $140,600,000 $171,700,000 

(8) Artificial Reefs    
(9) Use Value Per Trip (b) $7.84 $18.46 $14.08 

(10) Person-Days of Reef Use 143,059 117,000 260,059 

(11) 
Use Value Per Person-Day   
(11) = (12)/(10) $5.82 $23.84 $13.92 

(12) Annual Use Value (12) = (1) x (9) $832,000 $2,789,000 $3,621,000 

(13) 
Capitalized Value @ 3 percent Discount 
Rate (13) = (12) / 0.03 $27,733,000 $92,967,000 $120,700,000 

(14) Natural Reefs    
(15) Use Value Per Trip (b) $11.94 $17.96 $15.48 
(16) Person-Days of Reef Use 210,211 59,000 269,211 

(17) 
Use Value Per Person-Day  
(17) = (18) / (16) $6.03 $46.00 $14.79 

(18) Annual Use Value (18) = (1) x (15) $1,267,000 $2,714,000 $3,981,000 

(19) 
Capitalized Value @ 3 percent Discount 
Rate (19) = (18) / 0.03 $42,233,000 $90,467,000 $132,700,000 

(a)  For residents, the number of trips is the number of days that the boat owner took his boat and his party to use the 
reefs. For visitors, the number of trips is the number of parties that visited Martin County to use the reefs. 
(b)  From average of survey responses using a log transformation logit analysis. 
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Table 3-9 
Estimated Use Value of Investing in and Maintaining "New" Artificial Reefs 

Martin County, Florida – Residents and Visitors 

Row 
No. Item Residents Visitors 

Residents 
and 

Visitors 
(1) Person-Days of Artificial Reef Use (a) 143,059 117,000 260,059 
(2) Annual Value of New Artificial Reefs Per Party (b) $25.97 $14.36  
(3) Average Number of Days Per Year Reefs Used Per 

Party (c) 
4.18 7.16  

(4) Use Value Per Person-Day for "New" Artificial 
Reefs (4) = (2) / (3) 

$6.22 $2.01 $4.33 

(5) Annual Use Values for "New" Artificial Reefs (5) = 
(4) x (1) 

$890,000 $235,000 $1,125,000 

(6) Capitalized Value @ 3 percent Discount Rate (6) = 
(5) / 0.03 

$29,667,000 $7,833,000 $37,500,000 

(a)  From Section 2.0. 
(b)  From average of survey responses using a log transformation logit analysis. 
(c)  From survey responses. 

 

 

 
 
 
 

948



 
Hwd:40526R013 4-1 Socioeconomic Study of Reefs in Martin County, Florida 
  Final Report 

4.0  Summary and Conclusions 
Investment in and maintenance of public resources is a prime function of government.  Artificial 
and natural reefs are public resources that provide recreational benefits to reef users and income 
to local economies.  This study determined, in a comprehensive manner, the net economic value 
of Martin County, Florida’s natural and artificial reef resources to the local economy and the reef 
users.   

This study employed extensive survey research to measure the economic contribution and the 
use values of artificial and natural reefs over the twelve-month period of January 2003 through 
December 2003.  The reef users surveyed were boaters who are recreational fishers (commercial 
fishers were not included), reef divers, reef snorkelers and/or visitors viewing the reefs on glass-
bottom boats.  This study estimated the following values: 

 Total reef use of residents and visitors in Martin County over a twelve-month period as 
measured in terms of person-days;  

 Economic contribution of the artificial and natural reefs as residents and visitors spend 
money in Martin County to participate in reef-related recreation;  

 Willingness of reef users to pay to maintain the artificial and natural reefs of Martin 
County, Florida in their existing conditions;  

 Willingness of reef users to pay for additional artificial reefs in Martin County, Florida;  

 Opinions of residents regarding “no take” zones on some natural reefs in the county; and, 

 Socioeconomic characteristics of reef users. 

Total sales, income, employment and tax revenues generated within Martin County measure 
economic contributions.  Martin County, Florida and the Florida Fish and Wildlife Conservation 
Commission funded this study.  This study followed the methodology used in the report titled, 
“Socioeconomic Study of Reefs in Southeast Florida”, October 2001, prepared by Hazen and 
Sawyer in association with Florida State University and the National Oceanic and Atmospheric 
Administration for Broward County, Florida.   

Study Methods.  This study conducted four surveys as follows: 

 Resident boater mail survey – was conducted in January 2004 

 Visitor boater intercept survey – was conducted in the Winter of 2003 and the Summer of 
2003 

 General visitor intercept survey – was conducted in the Winter of 2003 and the Summer 
of 2003 

 Recreation for-hire mail survey – was conducted in the Winter of 2003 and the Summer 
of 2003 
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Visitors are defined as nonresidents of the county that they are visiting.  Residents are those who 
live within the county.  The purpose of the resident boater survey and the visitor boater survey is 
to collect information to estimate the following characteristics: 

 Percentage of boaters who fish, dive and / or snorkel on the reefs;  

 Total and itemized expenditures related to using the reefs (lodging, food, gas, equipment, 
etc.); 

 Number of person-visits and person-days of reef use by type of reef and activity; 

 Willingness-to-pay to protect Martin County reefs in their existing condition; and, 

 Willingness-to-pay for additional reefs in Martin County. 

The purpose of the general visitor survey is to obtain estimates of the total number of visitors to 
Martin County and the percentage of visitors who boat.  In addition, at the request of the county, 
the resident survey also included questions regarding “no-take” zones.   

The results of this study are based on the responses to these surveys.  The resident mail survey 
resulted in 568 completed surveys of which 278 of these respondents (49 percent) participated in 
reef-related recreation in Martin County during the past 12 months.  The general visitor intercept 
survey resulted in 479 completed surveys.  The visitor boater intercept survey resulted in 522 
completed surveys.  These completed surveys provided sufficient information to estimate the 
economic value of the reefs to Martin County reef users and the local economy. 

The survey responses were inferred to the population of Martin County residents and visitors.  
The results reported below are the total values for these populations. 

Definitions.  Certain terminology was used in this report to represent units of recreational 
activity.  These terms are person-trip and person-day.  For visitors, a person-trip is defined as one 
person making one trip to a county.  That trip may last one day to many days.  On any given day, 
the number of visitor person-trips and the number of visitors are the same.  For resident boaters, 
a person-trip is one day’s outing on a boat to participate in saltwater recreation activities.  A 
person-day is defined as one person participating in an activity for a portion or all of a day. 

Number of Days People Participated in Recreational Use of the Reefs.  The numbers of 
person-days spent using the reefs in Martin County by reef type and population (residents and 
visitors) are summarized in Table 4-1.  Visitors and residents spent 529,000 person-days using 
artificial and natural reefs in Martin County in 2003.  Residents spent 353,000 person-days and 
visitors spent 176,000 person-days.  Reef users spent 260,000 person-days using artificial reefs 
and 269,000 person-days using natural reefs.   

A summary of reef use by type of activity is provided in Table 4-2.  Fishing on the reefs is by far 
the most prevalent reef-related activity in Martin County comprising 86 percent of reef using 
person-days.  Fishing comprises 454,000 person-days while snorkeling and scuba diving 
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comprise 37,000 person-days and 38,000 person-days, respectively.  Residents spend 
significantly more days fishing and more days snorkeling and scuba diving than do visitors. 

Table 4-1 
Number of Person-Days Spent on Artificial and 

Natural Reefs in Martin County in 2003 
Residents and Visitors 

Population Artificial Reefs Natural Reefs All Reefs Percent 
Residents 143,000 210,000 353,000 67% 
Visitors 117,000 59,000 176,000 33% 
Total 260,000 269,000 529,000 100% 
Percent 49% 51% 100%  

 

Table 4-2 
Number of Person-Days Spent Using Reefs in Martin County 

By Recreational Activity in 2003 
Residents and Visitors 

Activity Residents Visitors All Persons Percent 
Snorkeling 31,000 6,000 37,000 7% 
Scuba Diving 34,000 4,000 38,000 7% 
Fishing 288,000 166,000 454,000 86% 
Total 353,000 176,000 529,000 100% 

 

Contribution of Reef-Related Spending to the County Economies.  The total economic 
contribution of the reefs to Martin County is the contribution of reef-related expenditures to 
county sales, income and employment.  “Sales” is defined as the value of the additional output 
produced in the county due to the reef-related expenditures. The total income contribution is 
defined as the sum of employee compensation, proprietor’s income, interest, rents, and profits 
generated as a result of the reef-related expenditures.  Income is the money that stays in the 
county’s economy.  The employment contribution is the number of full-time and part-time jobs 
created due to the reef-related expenditures.  The indirect business tax contribution is the sum of 
the additional excise taxes, property taxes, fees, licenses, and sales taxes collected due to the 
reef-related expenditures.  It excludes taxes on profit and income.  

Expenditures by visitors generate sales, income and jobs within the industries that supply reef-
related goods and services, such as charter / party boat operations, restaurants and hotels.  These 
industries are called direct industries.  In addition, these expenditures create multiplier effects 
wherein additional sales, income and employment are created as the income earned by the reef-
related industries and their employees is respent within the county.  These additional effects of 
reef-related expenditures are called indirect and induced.  Indirect effects are generated as the 
reef-related industries purchase goods and services from other industries in the county.  Induced 
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effects are created when the employees of the direct and indirect industries spend their money in 
the county. 

For visitors, the direct, indirect and induced economic contribution of the reefs was estimated 
using the estimated reef-related expenditures and economic input-output models.   

For residents, the expenditures were converted to sales, income and employment generated 
within the directly affected industries.  The multiplier effect of reef-related spending by residents 
in the county was not estimated because this spending is also the result of multiplier effects from 
other economic activities within the county.  The multiplier effect of resident spending on reef-
related activities is attributed both to the reef system and to these other economic activities that 
generated the resident income used to purchase the reef-related goods and services.  Thus, the 
economic importance of the reefs would be overstated if the multiplier effects were considered.  
To provide a conservative estimate of the economic contribution of resident use of the reef 
system, the multiplier effects were not included. 

The economic contribution of reef-related expenditures was estimated using the IMPLAN 
Regional Economic Input-Output Model.  This computer model simulates the supply of and 
demand for goods and services within a county or within groups of counties.  It allows the user 
to estimate the extent to which new investments or increases in demand affect a region’s 
economy in terms of sales, income and employment.  IMPLAN stands for IMpact Analysis for 
PLANning and was originally developed by the USDA Forest Service in cooperation with the 
Federal Emergency Management Agency and the USDI Bureau of Land Management to assist 
the Forest Service in land and resource management planning.  The developers of this model 
formed the Minnesota IMPLAN Group in 1993 to privatize the development of IMPLAN data 
and software.  The Martin County input-output data represents 2000 economic conditions.   This 
was the most recent year available from the Minnesota IMPLAN Group. 

The economic contributions of the artificial, natural and all reefs to Martin County are provided 
in Table 4-3.  In 2003, residents and visitors spent $20 million in reef-related expenditures in 
Martin County.  As summarized in Table 4-3, these expenditures generated $13.1 million in sales 
in Martin County during 2003.  “Sales” is the value of the additional output produced in Martin 
County due to the reef-related expenditures.  These sales resulted in $5.8 million in income to 
Martin County residents and provided 182 jobs in the county.  Reef expenditures generated 
indirect business taxes of $856,000.  Artificial reef-related expenditures accounted for 55 percent 
of the economic contribution of all reefs and natural reef-related expenditures accounted for 45 
percent of the economic contribution. 
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Table 4-3 
Economic Contribution of Reef-Related Expenditures to Martin County, Florida, 2003- 

Residents and Visitors 

Type of Economic Contribution 
Artificial 

Reefs 
Natural 
Reefs All Reefs 

Sales - in 2003 dollars (a) $7,172,000 $5,965,000  $13,137,000 
Income - in 2003 dollars (b) $3,211,000 $2,630,000  $5,841,000 
Indirect Business Taxes - in 2003 dollars (c) $460,000 $396,000  $856,000 
Employment (d) 99 84 182 
a  The sales contribution is defined as the value of the additional output produced in the county due to the reef-
related expenditures.   
b  Total income is the sum of wages, salaries, proprietor's income, profits, rents, royalties and dividends. 
c  The indirect business tax contribution is the sum of the additional excise taxes, property taxes, fees, licenses, and 
sales taxes collected due to the reef-related expenditures.  It excludes taxes on profit and income. 
d  Employment includes the number of full-time and part-time jobs. 

 

Value that Reef Users Place on the Reefs.  In this study, four types of use values were 
estimated:  (1) the value to reef users of maintaining the natural reefs in their existing condition; 
(2) the value to reef users of maintaining the artificial reefs in their existing condition; (3) the 
value to reef users of maintaining both the artificial and natural reefs in their existing condition; 
and (4) the value of adding and maintaining additional artificial reefs.  In general, use value is 
the maximum amount of money that reef users are willing to pay to maintain the reefs in their 
existing condition and to add more artificial reefs to the system.  Use value was measured in 
terms of per party per trip for existing natural and artificial reefs and per party per year for new 
artificial reefs.  For presentation, values were normalized to values per person-day of reef-related 
activity so that the use values can be compared to use values estimated in other studies.  Use 
value is also presented in aggregate for all users of the reef system. 

The reef user values associated with maintaining Martin County’s reefs in their existing 
conditions are provided in Table 4-4.  Use value per person-day means the value reef users place, 
above and beyond their reef-related expenditures, on maintaining the reefs in their existing 
conditions.  Per person-day values for artificial, natural or all reef use are provided in the table.  
The use values were estimated via a statistical analysis of the survey responses to the contingent 
valuation questions of the resident and visitor surveys. 

Depending on the scenario being valued, 16 to 31 percent of the respondents who would not be 
willing to pay anything to maintain the reefs or add new artificial reefs under a government 
program are concerned that inland land and water management has harmed the reef system.  
They believe the State should take responsibility for maintaining and improving the reef system.  
It is likely that these persons do value the reef system but do not believe they should be the ones 
financing its management under these circumstances. Thus, it is likely that the estimates of 
resident use value reported in this document are underestimated.   
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Table 4-4 
Annual Use Value in 2003 and Capitalized Value associated With Reef Use 

Martin County, Florida – Residents and Visitors 
Row 
No. Item Residents Visitors 

Residents 
and Visitors 

(1) (2) (3) (4) (5) 
(1) Number of Trips to Use Reef (a) 106,116 151,085 257,202 
(2) All Reefs - Artificial and Natural    
(3) Use Value Per Trip (b) $8.79 $27.92 $20.03 
(4) Person-Days of Reef Use 353,270 176,000 529,270 
(5) Use Value Per Person-Day  (5) = (6)/(4) $2.64 $23.97 $9.73 
(6) Annual Use Value (6) = (1) x (3) $933,000 $4,218,000 $5,151,000 

(7) 
Capitalized Value @ 3 percent Discount 
Rate (7) = (6) / 0.03 $31,100,000 $140,600,000 $171,700,000 

(8) Artificial Reefs    
(9) Use Value Per Trip (b) $7.84 $18.46 $14.08 
(10) Person-Days of Reef Use 143,059 117,000 260,059 

(11) 
Use Value Per Person-Day   
(11) = (12)/(10) $5.82 $23.84 $13.92 

(12) Annual Use Value (12) = (1) x (9) $832,000 $2,789,000 $3,621,000 

(13) 
Capitalized Value @ 3 percent Discount 
Rate (13) = (12) / 0.03 $27,733,000 $92,967,000 $120,700,000 

(14) Natural Reefs    
(15) Use Value Per Trip (b) $11.94 $17.96 $15.48 
(16) Person-Days of Reef Use 210,211 59,000 269,211 

(17) 
Use Value Per Person-Day  
(17) = (18) / (16) $6.03 $46.00 $14.79 

(18) Annual Use Value (18) = (1) x (15) $1,267,000 $2,714,000 $3,981,000 

(19) 
Capitalized Value @ 3 percent Discount 
Rate (19) = (18) / 0.03 $42,233,000 $90,467,000 $132,700,000 

(a)  For residents, the number of trips is the number of days that the boat owner took his boat and his party to use the 
reefs. For visitors, the number of trips is the number of parties that visited Martin County to use the reefs. 
(b)  From average of survey responses using a log transformation logit analysis. 

Visitor and resident reef users in Martin County are willing to pay $5.2 million per year to 
maintain both the artificial reefs and the natural reefs in their current condition by maintaining 
water quality, limiting damage to reefs from anchoring, and preventing overuse of the reefs 
(Column 5, row 6 of Table 4-4).  When the projects to protect the artificial and natural reefs are 
considered separately, visitor and resident reef users are willing to pay $3.6 million per year to 
protect the artificial reefs and $4.0 million per year to protect the natural reefs (Column 5, rows 
12 and 18 of Table 4-4). 
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The sum of the values for the individual reef programs can be different from the value for the 
combined programs.  This result is not inconsistent with the literature on embedded values.  
Randall and Hoehn (1992) have shown that this type of result is consistent with economic theory.  
The combined programs have exceeded the income constraints of many respondents and/or many 
respondents had value for only one of the programs.  So it is reasonable to conclude that the 
estimated values for the natural and artificial reefs valued separately and together are valid 
estimates.  Bear in mind that willingness to pay for the combined programs is a different scenario 
from willingness to pay for the individual programs. 

The capitalized value of the reef user values is equal to the present value of the annual values 
calculated at three percent discount rate.  It represents the “stock” value analogous to land market 
values.  For example, the $200,000 market value of a house is the stock value of that house and 
represents present value of the annual value of the services provided by that house.  The 
capitalized reef user value for Martin County reefs is $172 million.  Bear in mind that this value 
only includes the value that reef users place on the reefs and does not include the values that non-
reef-users place on the reefs or the economic contribution of the reefs.  The estimation of the 
value of the reefs to non-reef users was not part of this study.  Thus, for example, if the reefs 
were destroyed, then the minimum compensation needed would be $172 million. 

Visitor and resident reef users’ willingness to pay to invest in and maintain “new” artificial reefs 
is provided in Table 4-5.  Martin County reef users are willing to pay $1.1 million annually for 
this program in Martin County.  This value is appropriate to use in a benefit-cost analysis of 
providing new artificial reefs. 

Table 4-5 
Estimated Use Value of Investing in and Maintaining "New" Artificial Reefs in 2003 Dollars 

Martin County, Florida – Residents and Visitors 
Row 
No. Item Residents Visitors 

Residents 
and Visitors 

(1) Person-Days of Artificial Reef Use (a) 143,059 117,000 260,059 

(2) 
Annual Value of New Artificial Reefs Per 
Party (b) $25.97 $14.36   

(3) 
Average Number of Days Per Year Reefs 
Used Per Party (c) 4.18 7.16   

(4) 
Use Value Per Person-Day for "New" 
Artificial Reefs (4) = (2) / (3) $6.22  $2.01  $4.33  

(5) 
Annual Use Values for "New" Artificial 
Reefs (5) = (4) x (1) $890,000  $235,000  $1,125,000  

(6) 
Capitalized Value @ 3 percent Discount Rate 
(6) = (5) / 0.03 $29,667,000  $7,833,000  $37,500,000 

(a)  From Section 2.0. 
(b)  From average of survey responses using a log transformation logit analysis. 
(c)  From survey responses. 
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Resident Opinions of “No Take” Zones.  Both the economic contribution and the use value of 
the reef system are based upon its management or lack thereof.  Resident reef-users were asked 
questions regarding “no take” zones.  A “no take” zone is a designated area of the reef system in 
which nothing is to be taken from this area including fish and shellfish.   

These opinions are summarized in Table 4-6.  “No take” zones in the Florida Keys are supported 
by 57 percent of respondents while “no take” zones in Martin County are supported by 45 
percent of respondents.  From the survey responses, the average percent of the natural reef 
system that should be a “no take” zone was 16 percent.  The median response was 0 percent.  
These statistics include 0 percent for those respondents who do not support “no take” zones in 
Martin County.  The distribution of responses to the percent of the natural reef system that 
should be a “no take” zone is provided in Table 4-7. 

Table 4-6 
Opinion of Martin County Residents Regarding "No Take" Zones For Natural Reefs, 

2003 
Percent of Respondents 

Survey Question 
Answering 

"Yes" 

 
Answering 

"No" 

Answering 
"Don't 
Know" 

Sample 
Size 

(1) (2) (3) (4) (5) 

Support existing "NO TAKE" Zones 
in the Florida Keys 57% 29% 15% 267 
Support "NO TAKE" Zones on some 
reefs off shore of Martin County 45% 45% 10% 269 
  Average Median     
What Percent of natural reefs in 
Martin County should be protected 
with "No Take" Zones (Of all 
respondents who said Yes or No to 
Support for zones in County.) 16% 0%   224 

Note:  Some of the 272 respondents did not answer these questions.  For the question, percent of 
natural reefs to make "no take" zones, the 26 respondents who answered "don't know" to support for 
zones in County are not included.  Two others said they didn't know what percent to make "no take" 
zones and 20 other respondents did not answer the question. 
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Table 4-7 
Percent of Martin County Natural Reef System That Should Be No Take Zone Of 224 

Resident Boaters Surveyed Who Used Reefs in Past 12 Months 
Response Range Number of Respondents Percentage of Respondents 

0% 122 54.46% 
1% to 25% 56 25.00% 
26% to 50% 30 13.39% 
51% to 75% 9 4.02% 
76% to 100% 7 3.13% 

TOTAL 224 100.00% 
 

Demographic Characteristics of Reef Users.  Respondents were asked to provide some 
background on both themselves and their boating experience.  The reason for collecting such 
information was to determine what segment of the population will gain by protecting natural and 
artificial reefs off the Martin County coast.   

The demographics of resident boat owners is provided in Table 4-8.  Resident boat owners who 
use the reefs are slightly older than the general population of Martin County.  The median age of 
resident reef-users is 53 years compared to 48 years for the general population.  Boating appears 
to be a male dominated activity with about 96 percent of the respondents indicating they were 
male compared to the general population of which 49 percent is male.  Of course, there is no way 
to control who fills out the survey instrument once it reaches the boat owner’s residence.  
However, the survey is directed at the person who owns the boat.  The household income of 
resident boat owners who use the reefs is double the household income of the county.  The 
estimated median household income of respondents is $87,500 compared to about $43,083 for 
the general Martin County population.   

A resident boater profile for Martin County was developed from the survey results.  The typical 
reef-using boater has lived in Martin County for 14 years and has boated in south Florida for 22 
years.  The resident reef user’s average boat length is 26 feet.  Nearly 20 percent of the 
respondents were members of fishing and/or diving clubs.   
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Table 4-8  (Residents) 

Demographic Characteristics and Boater Profile of Resident Reef-Users  
In Martin County, Florida 2003 

Characteristics  
Reef-
Users 

Martin County 
Population (a) 

Median Age 53 48 
Sex    
     Male 96% 49% 
     Female 4% 51% 
Median Household Income $87,500  $43,083  
Boater Profile     

Average Years of Residence in Martin County 14 N/A 
Average Years of Boating in south Florida 22 N/A 
Average Length of Boat Used for Saltwater Activities (feet) 26 N/A 
Percentage of Respondents who belong to fishing and/or 
diving clubs 19% N/A 

Sample Size 272   
(a) From U.S. Bureau of the Census (1999 and 2000). 

The demographics of Martin County visitors are summarized in Table 4-9.  The median visitor 
reef user in Martin County is a 45 year old male with annual household income of $45,000.  He 
has boated in south Florida for the past five years.  He owns a boat but he is not likely to be a 
member of a fishing or diving club. 

Table 4-9 (Visitors) 
Demographic Characteristics of Visitor Reef-Users in Martin County, 2003 

Characteristic Value 
Median Age of Respondent – Years (506 respondents) 45 
Sex of Respondent (495 respondents)  
          Male 92% 
          Female 8% 
Median Household Income – 2003 dollars (406 respondents) $45,000 
Average Years Boating in Southeast Florida (511 respondents) 5 
Percent of Respondents who Own Boat (500 respondents) 82% 
Percent of Respondents Who Belong to Fishing and/or Diving Clubs 
(500 respondents) 10% 

 
The only similarities between residents and visitors are that they are likely to be male and are 
unlikely to belong to a fishing or diving club.  Residents tend to be older and have much higher 
income than visitors.  They have boated in south Florida for much longer than visitors – 22 years 
versus 5 years. 
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Hazen and Sawyer, P.C. 
4000 Hollywood Boulevard 
Seventh Floor, North Tower 
Hollywood, FL 33021 
954 987-0066 
Fax:  954 987-2949 

Winter 2003 
 
 
Dear Martin County Boat Owner: 
 
Please find enclosed a boater's survey to be completed.  You have been randomly selected 
from a list of Martin County boat owners to participate in this study.  Please place the completed 
survey in the enclosed postage-paid business reply envelope and return it at your earliest 
convenience. 
 
This study is very important to evaluate the socio-economic impact of artificial and natural reefs 
in Martin County.  Your completing and returning this survey is vital to this study.  Your 
responses are strictly confidential and will be combined with over 1,000 other responses.  Upon 
completion of the survey, all mailing lists will be destroyed. 
 
This project is called the Socioeconomic Study of Reefs in Martin County Florida being 
sponsored by Martin County and the Florida Fish and Wildlife Conservation Commission.  This 
study will determine, in a comprehensive manner, the net economic value of the natural and 
artificial reef resources of Martin County to the users of these reefs and the local economies.  
This study is expected to demonstrate the importance of additional funding at the federal, State 
and local levels to protect our resources while promoting reef use. 
 
Your help is vital to this study.  Should you have any questions or concerns, please contact me 
or Kathy Fitzpatrick, P.E., Martin County Public Services Department at (772) 288-5429. 
 
Thank you very much for your participation. 
 
Very truly yours, 
 
HAZEN AND SAWYER 
 
 
 
 
Grace M. Johns, Ph.D. 
Senior Associate 
Project Manager 
 
 
 
 
Enclosures 

962



Socioeconomic Study of Reefs in Martin County, Florida                               
Resident Boater Survey  

 Please Continue 1

______________________________________________________________________________________________ 
Survey ID#:_________ 

SECTION 1:  Screening  
 

1. Over the past 12 months, how many days have you used your boat for saltwater activities in Martin 
County?  ______ (days)  (Note: You boated in Martin County if you launched your boat from a site in 
Martin County.) 
 

2. While saltwater boating in Martin County over the past 12 months, did you use the artificial or natural 
reefs for any recreational activities such as fishing, diving or snorkeling?  

  
YES______   (If yes, please continue with the survey.)   

NO  ______   (If no, please return this uncompleted survey.  It is very important that you return this 
survey.) 

_________________________________________________________________________________________________________________________________________________________ 

SECTION 2: Activity Profile and Use of Reefs  
 
3. Of the days spent saltwater boating in Martin County over the past 12 months, how many of these 

days were spent:  
 

Saltwater fishing? ________ Snorkeling? ________    Scuba diving? ________ 
 
4. Of the days spent saltwater fishing in Martin County over the past 12 months, how many of these 

days were spent fishing on: 
  

Artificial reefs (no natural reefs that day)?_____    Natural reefs (no artificial reefs that day)? _____  
 
Both Artificial and Natural Reefs?  ________    No Reefs?  ________ 

 
5. If you fished on both artificial and natural reefs in the same day, what percent of your time on reefs do 

you usually spend on: 
  Artificial reefs? ________%    Natural reefs?  ________%  
 
6. Of the days you spent snorkeling in Martin County over the past 12 months, how many of these days 

were spent on: 
 
Artificial reefs (no natural reefs that day)?  _____   Natural reefs (no artificial reefs that day)?_____ 
 
Both Artificial and Natural Reefs?  _______      No Reefs?  ________ 

 
7. Of the days you spent scuba diving in Martin County over the past 12 months, how many of these 

days were spent on: 
 
Artificial reefs (no natural reefs that day)?  _____   Natural reefs (no artificial reefs that day)?________ 
 
Both Artificial and Natural Reefs?  _______     No Reefs?  ________ 
 

8. How many other people living in Martin County went with you on your last trip to go: 
 
     Saltwater fishing? ________        Snorkeling? ________      Scuba diving? ________ 
 
9. How many other people who are not residents of Martin County went with you on your last trip to go: 
 
     Saltwater fishing? ________      Snorkeling? ________       Scuba diving? 
______________________________________________________________________________________________________ 
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 Please Continue 2

____________________________________________________________________________________ 
SECTION 3:  Expenditures 
 
10. On your most recent saltwater fishing day, snorkeling day, and scuba diving day in Martin County, 

would you please indicate your best estimate of how much money you and your party spent in Martin 
County? 

Expenditures in Martin County on most recent day 
 

Expense Item Fishing Snorkeling Scuba Diving 

Boat Oil and Gas $ $ $ 

Bait $ $ $ 

Tackle $ $ $ 

Ice $ $ $ 

Food & Beverages from stores $ $ $ 

Food & Beverages from 

Restaurants/Bars $ $ $ 

Gas for Auto $ $ $ 

Boat ramp fees & parking fees $ $ $ 

Marina slip rental & dockage fees $ $ $ 

Equipment rentals $ $ $ 

Sundries (sun screen, etc.) $ $ $ 

Any other items not mentioned above $ $ $ 

Number of people who spent or 
benefited from these expenditures    

___________________________________________________________________________________ 
SECTION 4:  Value of Reefs 
 
11. Suppose there was a plan to maintain the health and condition of natural reefs in Martin County.  

First, consider your total costs for your last boating day in Martin County including beverages, 
sundries, rentals, and all boating expenses.  If your total costs for this day would have been $5 higher, 
would you have been willing to pay this amount to maintain the natural reefs in their existing 
condition? 

 
____ YES    ____ NO  

 
If you answered NO to the above question or you don’t know or you refuse to answer the question, please 
circle the one letter that best explains your reason for saying no or don’t know; or refusing to answer? 
 
A. A contribution of that amount is more than natural reefs are worth to me. 
B. I really don’t know how much natural reefs are worth to me. 
C. There are no problems with water quality or the natural reefs. 
D. There is not enough information to form a decision. 
E. I don’t understand or like the question. 
F. I already pay too much to government. 
G. Government waste should be reduced to pay for water quality protection and management of the 

natural reefs. 
H. Other  (please explain):  _____________________________________________________________ 
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 Please Continue 3

 
12. Now suppose there was a plan to maintain the health and condition of artificial reefs in Martin County 

and that this was the only plan you were asked to consider.  Think about your total costs for your last 
boating day in Martin County again including beverages, sundries, rentals, and all boating expenses.  
If your total costs for this day would have been $5 higher, would you have been willing to pay this 
amount to maintain the artificial reefs in their existing condition? 

 
____ YES    ____ NO 
 

If you answered NO to the above question or you don’t know or you refuse to answer the question, please 
circle the one letter that best explains your reason for saying no or don’t know; or refusing to answer? 
 
A. A contribution of that amount is more than artificial reefs are worth to me. 
B. I don’t really know how much artificial reefs are worth to me. 
C. There are no problems with water quality or the artificial reefs. 
D. There is not enough information to form a decision. 
E. I don’t understand or like the question. 
F. I already pay too much to government. 
G. Government waste should be reduced to pay for water quality protection and management of the 

artificial reefs. 
H. Other  (please explain):  _____________________________________________________________ 
 

13. Finally, suppose that both of these plans to maintain the existing condition of natural and artificial 
reefs in Martin County were put together into a combined program.  Consider once again your total 
costs for your last boating day in Martin County including beverages, sundries, rentals, and all boating 
expenses.  If your total costs for this day would have been $10 higher, would you have been willing to 
pay this amount to maintain the natural and artificial reefs in their existing condition?   

 
____ YES  ____ NO  

 
If you answered NO to the above question or you don’t know or you refuse to answer the question, please 
circle the one letter that best explains your reason for saying no or don’t know; or refusing to answer? 
 
A. A contribution of that amount is more than reefs are worth to me. 
B. I don’t really know how much reefs are worth to me. 
C. There are no problems with water quality or the reefs. 
D. There is not enough information to form a decision. 
E. I don’t understand or like the question. 
F. I already pay too much to government. 
G. Government waste should be reduced to pay for water quality protection and management of reefs. 
H. Other  (please explain):  _____________________________________________________________ 
____________________________________________________________________________________ 
Local and state government agencies are being asked to evaluate how users of artificial reefs value new 
artificial reefs.  Artificial reef programs cost money.  Suppose that the government proposed that all users 
of the artificial reefs would pay for all newly constructed reefs.  Fishermen and divers with their own boats 
would pay for a decal as part of their boat registration and/or, if they used a charter/party boat or a rental 
boat (pay operation), they would pay for the costs through higher fees charged by the pay operation.  The 
money would go into a trust fund that could only be used for the construction and maintenance of artificial 
reefs in Martin County, Florida. 
 
14.  Would you be willing to pay $10 per year when you renew your boat registration to fund this program?  
(Non-boat owners would pay higher fees to a charter/party boat or rental boat operation to fund this 
program.) 

 
____ YES   ____ NO 

____________________________________________________________________________________ 
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 Thank You! 4

____________________________________________________________________________________ 
If you answered NO to the above question or you don’t know or you refuse to answer the question, please 
circle the one letter that best explains your reason for saying no or don’t know; or refusing to answer? 
 
A. A contribution of that amount is more than new artificial reefs are worth to me. 
B. I really don’t know how much new artificial reefs are worth to me. 
C. There are enough artificial reefs already. 
D. There is not enough information to form a decision. 
E. I don’t understand or like the question. 
F. The government should fund the artificial reef program out of general revenue and not a specific tax or 

fee. 
G. I already pay too much to the government. 
H. Government waste should be reduced to fund the artificial reef program. 
I. Other  (please explain):  _____________________________________________________________ 
 

SECTION 5:  No Take Area Opinions  
 
In July 1997, the Florida Keys National Marine Sanctuary created 23 areas or zones in which the taking of 
anything is prohibited.  The total area of this no take zone is 13.37 square miles.  A no take zone is a 
designated area of the reef system in which nothing is to be taken from this area including fish and 
shellfish. 
 
15.  Do you support the currently designated “NO TAKE” zones in the Florida Keys? 

____ YES    ____ NO   ____ Don’t Know   ____ Refuse to Answer 

16.  Would you support the creation of  “NO TAKE” zones on some of the reefs in Martin County? 
 

____ YES    ____ NO   ____ Don’t Know   ____ Refuse to Answer  

17. What percentage of the coral or natural reefs in Martin County do you think would be a reasonable 
proportion to protect by giving them NO TAKE designation?  __________(%) 

 
SECTION 6:  Demographics 
 
18.  How long have you been boating in south Florida?  __________ (# years) 

19.  What is the length of your boat that you use for your saltwater activities?  _____ (feet) 

20.  Are you a member of fishing or diving club?  ____ YES  ____  NO 

21.  In what year were you born? 19 ____ 

22.  What is your zip code?  __________ (five digits) 

23. How long have you lived in Martin County? _____ (# years) 

24.  Are you:  Male? ____   Female? ____    

25.  Please circle the letter that corresponds to your estimated annual household income before taxes? 
 
(a) less than $5,000  (f) $30,000 to 34,999  (k)  $75,000 to $99,999  

(b) $5,000 to $9,999  (g) $35,000 to $39,999  (l) $100,000 to $149,000 

(c) $10,000 to $14,999  (h)   $40,000 to $49,999  (m)  $150,000 or more 

      (d)  $15,000 to $24,999  (i) $50,000 to $59,000   

(e) $25,000 to $29,999  (j) $60,000 to   $74,999 

____________________________________________________________________________________ 
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General Visitors Survey

OMB Approval #: 0648-0410 

Expiration Date: 7/31/2003

Screener/Talley Sheet
Interviewer: ______________________

Interviewer Location (circle county):  Palm Beach    Broward    Dade    Monroe

1. Are you a permanent resident of (County of interview)? 

YES. Thank you. We are only interviewing
non-residents of (county of interview). (Place tic mark in column 4)

NO. 2.  Are you ending your trip to (county of interview) today?

NOTE: If the person is a scuba diver or is leaving before noon the
next day, proceed with the interview

NO. Thank you. (Place tic mark in column 5)

NO. Thank you. (Place tic mark in column 6)

YES. Go to Questionnair  (Place tic mark in column 8)e

NOTE: If language Barrier, place tic mark in column 7

YES. Will you participate in a short 5-15 minute interview about your
visit to (county of interview)?

87654321

SITE DATE
TIME

PERIOD
PERMANENT

RESIDENT

NON-EXIT VISITOR
OR AIRPORT

LAYOVER REFUSAL
LANGUAGE
BARRIER INTERVIEWED
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YELLOW CARD 
 
PRIVACY STATEMENT 
Your participation is voluntary.  Since each interviewed person will represent many 
others not interviewed, your cooperation is extremely important.  Hazen & Sawyer and 
Rife Market Research are conducting this study for Martin County, Florida and the 
Florida Fish and Wildlife Conservation Commission.  Uses of the information include 
evaluation of present recreation uses and planning for future recreation visitation. This 
survey does not ask for any information that identifies you.  All information from this 
survey will be available for distribution. The interview should take 5 to 15 minutes with an 
average of 10 minutes. 
 
Section 1. Modes of Transportation 
 
A  Automobile – private 
B  Automobile – rental 
C  Air – Miami 
D  Air – Ft. Lauderdale / Hollywood  
E  Air – West Palm Beach 
F  Air – Tampa   

G  Air – Orlando    
H  Air – other Florida city, Specify 

_________________________ 
I  Cruise ship 
J  Own boat 
K  Other, Specify_______________ 

 
Section 2. Overnight Accommodations 
 
1 = Hotel / Motel / Guest House / Bed & Breakfast  
2 = Home of family/friends  
3 = Campground 
4 = Condominium or second home (own), excluding time shares 
5 = Vacation rental 
6 = Time Share 
 
Section 3. Primary Purpose of Trip 
 
A = Recreation or Vacation  
B = Visit family or friends  
C = Business trip 
D = Business and Pleasure 
E = Other, Specify ____________ 
 
Section 4.  Annual Household Income before Taxes 
 
Please give only the letter of your income category. 
 
A  Less than $5,000 
B  $5,000 to $9,999 
C  $10,000 to $14,999 
D  $15,000 to $19,999 
E  $20,000 to $24,999 
F  $25,000 to $29,999 
G  $30,000 to $34,999  
H  $35,000 to $39,999 
I    $40,000 to $44,999 

J  $45,000 to $49,999 
K  $50,000 to $59,999 
L  $60,000 to $74,999 
M  $75,000 to $99,999 
N  $100,000 to $149,999 
O  $150,000 or more 
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WHITE CARD – OCEAN ACTIVITIES LIST 
 
Number  Activities in Ocean 
 

Snorkeling 
100  Snorkeling from charter/party boat (pay operation) 
101  Snorkeling from rental boat 
102  Snorkeling from private boat (own boat/friend's boat) 
103  Snorkeling without boat (close to shore) 
 

Scuba Diving 
200  Scuba diving from charter/party boat (pay operation) 
201  Scuba diving from rental boat 
202  Scuba diving from private boat (own boat/friend's boat) 
203  Scuba Diving without boat (close to shore) 
 

Special Activities while Snorkeling or Scuba Diving 
300  Diving for lobsters 
301  Underwater photography 
302  Wreck diving 
303  Spear fishing 
304  Collecting tropical fish or shellfish 
305  Current/drift diving 
 

Fishing - Offshore/Trolling 
400 Fishing from charter boat (pay operation six persons or less) - offshore 
401  Fishing from party or head boat (charge per person) - off shore 
402  Fishing from rental boat - offshore 
403   Fishing from private boat (own boat/friend's boat) - offshore 
 

Fishing - Bottom 
407  Bottom fishing from charter boat (pay operation six persons or less) 
408  Bottom fishing from party or head boat (charge per person) 
409  Bottom fishing from rental boat 
410  Bottom fishing from private boat (own boat/friend's boat) 
_______________________________________________________________ 
 

Viewing Nature and Wildlife 
500  Glass bottom boat rides (pay operation) 
501  Viewing nature and wildlife from rental boat 
502 Viewing nature and wildlife from private boat (own boat/friend's boat) 
 

Personal Watercraft (jet skis, wave runners, etc.) 
600  Personal watercraft – rental 
601  Personal watercraft - private (own boat/friend's boat) 
 

Sailing 
700  Sailing charter/party boat (pay operation) 
701  Sailing rental boat 
702  Sailing private boat (own boat/friend's boat) 
 

Other Activities NOT MENTIONED ABOVE (parasailing, hang gliding, sunset 
cruises, water-skiing) 

800  Other activities from charter/party (pay operation) 
801  Other activities from rental boat 
802  Other activities from private boat (own boat/friend's boat) 
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General Visitors Survey 
 
Screening Criteria: 1) NOT a resident of Martin County. 

2) Meets exit condition 
 
Interview site: ___________________________   Onsite survey number: _________ 
 
Date/time of interview: ________  __________  _______ 
       Month        Day     Time 

 
HAND RESPONDENT YELLOW CARD AND ASK THEM TO READ PRIVACY STATEMENT 
 
1. a) How many people are here with you on your visit to Martin County (do not include respondent)?  

____________ 
          # people 

 
1. b) How many of these people are not permanent residents of Martin County (do not include 

respondent)?  
____________ 
          # people 

 
2. How many of these people are 16 or older (do not include respondent)? 

____________ 
          # people 

3. Where is your primary residence? 
 
____________________ __________________ _____________ ___________  
City or nearest city   County    State      Zip Code 
 
Country: ___________________________ 
 

○  USA ○  Australia/Oceania ○  Other Europe 
○  Canada ○  Japan ○  Middle East 
○  Mexico ○  Other Far East ○  Africa 
○  Central/South America ○  United Kingdom ○  Other (Specify): 

 
4. a) On this trip to Martin County, when did you first arrive? 
 

______  ______  _______ 
Month      Day     Time 

4. b) When do you plan to leave? 
______  ______  _______ 
Month      Day     Time 

 
5. Including this trip, how many times have you visited Martin County in the last 12 months - 

that is, since (date last year)? 
____________ 

# times 

- 1 - 
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General Visitors Survey 
 
6. Including this trip, how many days have you spent in Martin County in the last 12 months? 
 

____________ 
# days 

 
7. On this trip, how many nights will you have spent in Martin County? 

____________ 
           # nights 

 
8. Look at Section 1 of the YELLOW CARD.  How did you and those in your group who are not 

permanent residents of Martin County get to Martin County? Please give the letters of all that 
apply. (Circle all that apply) 

 
A   Automobile - private  
B   Automobile - rental G   Air - Orlando 
C   Air - Miami  H   Air - Other Florida city, Specify _________ 
D   Air - Ft Lauderdale/ Hollywood I   Cruise Ship 
E   Air - West Palm Beach J   Own boat 
F   Air - Tampa K  Other, Specify ______________ 

 
9. Where are you staying or did you stay on this trip to Martin County?  Please read me the 

number from Section 2 of the Yellow card. 
 

1 = Hotel/Motel/Guest House/Bed 
& Breakfast 

4 = Condominium, or second home (own), 
excluding time shares 

2 = Home of family/friends 5 = Vacation Rental 
3 = Campground 6 = Time Share 

 
Please refer to the WHITE CARD with the Ocean Activities List. 
 
10. Over the last 12 months, did you or someone in your current group who is not a resident of 

Martin County engage in any of these activities when visiting Martin County? 

□ YES, Go to Q11.   □ NO, Go to Q15. 

- 2 - 
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General Visitors Survey 
 
 

HAND RESPONDENT WHITE CARD WITH OCEAN 
ACTIVITIES LIST 

 
I would now like to ask you about some of the activities in which you, or someone in your group, 
participated in while on your visits to Martin County. 
 
Q11.  In which of these activities did you or someone in your group participate during the last 12 months? 
 
Q12. As I read each activity in which you said you or someone in your group participated, could you tell me 

which activity YOU participated in during the past 12 months? If the person is alone, skip to Q14. 
 

Q13. Now as I read each activity would you tell me how many others in your group who are not residents of 
Martin County participated in the activity in Martin County during the past 12 months? 

 
Q14. As I read each activity in which YOU participated, how many days in the past 12 months did you 

participate in that activity on an artificial or natural reef? 
 

Last 12 Months 
Activity Respondent # Others Respondent Days on Reefs 

 
____  ____  ____ O 

 
____  ____ 

 
____  ____ 

 
____  ____  ____ O 

 
____  ____ 

 
____  ____ 

 
____  ____  ____ O 

 
____  ____ 

 
____  ____ 

 
____  ____  ____ O 

 
____  ____ 

 
____  ____ 

 
____  ____  ____ O 

 
____  ____ 

 
____  ____ 

 
____  ____  ____ O 

 
____  ____ 

 
____  ____ 

 
____  ____  ____ 

 
O 

 
____  ____ 

 
____  ____ 

 
 
Q15. Please refer to Section 3 on your YELLOW CARD and tell me which reason best describes the 

primary purpose of your trip to Martin County.  Please read the letter from the YELLOW CARD. 
 
A Recreation or vacation 
B Visit family or friends 
C Business trip 
D Business and pleasure 
E Other (specific) __________________ 

- 3 - 
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General Visitors Survey 
 
Now I would like to ask you about your trip expenses.  Please provide your best estimate of the total for 
each category for your party for this trip.  Include only the amounts spent in Martin County. 
 

Total Spent During Trip in Martin County 
 
Q16.  $____________  Lodging accommodations 
 
Q17.  $____________  Food & beverage at restaurants/bars 
 
Q18.  $____________ Food & beverage at grocery/convenient stores 
 
Q19.  $____________ Sport activities including charter/party/guide fees, boat ramp/marine fees, 

tackle and bait fees 
 

Q20.  $____________ Admission to events and attractions 
 
Q21.  $____________ Evening entertainment 
 
Q22.  $____________  Rental car, taxi, bus fares 
 
Q23.  $____________  Shopping (clothing, gifts, souvenirs) 
 
Q24.  $____________  All other 
 
Q25.  How many people in your party spent or benefited from these expenditures?  ____________ 

     # of People 
Finally, for statistical purposes, we need to know a few things about you. 
 
Q26. In what year were you born? 19 ___ ___ 
Q27. Sex: □ Male   □ Female  (Observed, not asked) 
 
Q28. Please refer to Section 5 of the Yellow card and tell me which income category best describes 

your annual household income last year before taxes.  Please give me the letter on the card 
corresponding to the amount that is the closest to your annual household income. 

 
A          B C D E F G H I J K L M N O 
 

□ Refused 
□ Don’t know 

 
That’s it. Thank you very much for participating in this survey. I hope you enjoyed your stay. 

- 4 - 
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Appendix C 
 

Visitor Boater / Reef User Survey 
 

Socioeconomic Study of Reefs 
In Martin County Florida 
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BOATING VISITORS SURVEY 
SCREENER/TALLY SHEET 

 
1. Are you a permanent resident of Martin County? 
 

□ YES. Thank you.  We are only interviewing nonresidents of Martin County.   (place tic mark in column 4) 
 

 □ NO. Hand respondent WHITE CARD (Ocean Activities List). 
 

2.  Over the past 12 months, did you do any of the activities on the list in Martin County?  
 

 □ NO. Thank you.  We are only interviewing those who did boating activities in the ocean.  (place tic mark in column 5) 
 

 □ YES. 3.  Did you do any of these activities on the artificial or natural reefs in Martin County? 
 

 □ NO. Thank you.  We are only interviewing reef users.  (place tic mark in column  6) 
 

 □ YES.  4. Are you ending your visit to Martin County before noon tomorrow? 
 

□ NO. Thank you.  We are only interviewing people at the end of their visit. (place tic mark in column 7) 
 

□ YES.   5.  Will you participate in a 5-15 minute interview about your visit to Martin County ? 
 

                        □ NO. Thank you.  (place tic mark in column 8) 
 
       If language Barrier, (place tic mark in column 9) 
 

              □ YES. Go to Questionnaire.  (place tic mark in column 10) 
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1          2 3 4 5 6 7 8 9 10

Site  Date Time 
Period 

Permanent 
Resident 

Non 
Boating 
/Ocean 

Non Reef 
User 

Non Exit 
Visitor Refusal Language

Barrier Interviewed 
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YELLOW CARD 
 
PRIVACY STATEMENT 
Your participation is voluntary.  Since each interviewed person will represent many 
others not interviewed, your cooperation is extremely important.  Hazen & Sawyer and 
Rife Market Research are conducting this study for Martin County, Florida and the 
Florida Fish and Wildlife Conservation Commission.  Uses of the information include 
evaluation of present recreation uses and planning for future recreation visitation. This 
survey does not ask for any information that identifies you.  All information from this 
survey will be available for distribution. The interview should take 5 to 15 minutes with an 
average of 10 minutes. 
 
Section 1. Modes of Transportation 
 
A  Automobile – private 
B  Automobile – rental 
C  Air – Miami 
D  Air – Ft. Lauderdale / Hollywood  
E  Air – West Palm Beach 
F  Air – Tampa   

G  Air – Orlando    
H  Air – other Florida city, Specify 

_________________________ 
I  Cruise ship 
J  Own boat 
K  Other, Specify_______________ 

 
Section 2. Overnight Accommodations 
 
1 = Hotel / Motel / Guest House / Bed & Breakfast  
2 = Home of family/friends  
3 = Campground 
4 = Condominium or second home (own), excluding time shares 
5 = Vacation rental 
6 = Time Share 
 
Section 3. Primary Purpose of Trip 
 
A = Recreation or Vacation  
B = Visit family or friends  
C = Business trip 
D = Business and Pleasure 
E = Other, Specify ____________ 
 
Section 4.  Annual Household Income before Taxes 
 
Please give only the letter of your income category. 
 
A  Less than $5,000 
B  $5,000 to $9,999 
C  $10,000 to $14,999 
D  $15,000 to $19,999 
E  $20,000 to $24,999 
F  $25,000 to $29,999 
G  $30,000 to $34,999  
H  $35,000 to $39,999 
I    $40,000 to $44,999 

J  $45,000 to $49,999 
K  $50,000 to $59,999 
L  $60,000 to $74,999 
M  $75,000 to $99,999 
N  $100,000 to $149,999 
O  $150,000 or more 
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WHITE CARD – OCEAN ACTIVITIES LIST 
 
Number  Activities in Ocean 
 

Snorkeling 
100  Snorkeling from charter/party boat (pay operation) 
101  Snorkeling from rental boat 
102  Snorkeling from private boat (own boat/friend's boat) 
103  Snorkeling without boat (close to shore) 
 

Scuba Diving 
200  Scuba diving from charter/party boat (pay operation) 
201  Scuba diving from rental boat 
202  Scuba diving from private boat (own boat/friend's boat) 
203  Scuba Diving without boat (close to shore) 
 

Special Activities while Snorkeling or Scuba Diving 
300  Diving for lobsters 
301  Underwater photography 
302  Wreck diving 
303  Spear fishing 
304  Collecting tropical fish or shellfish 
305  Current/drift diving 
 

Fishing - Offshore/Trolling 
400 Fishing from charter boat (pay operation six persons or less) - offshore 
401  Fishing from party or head boat (charge per person) - off shore 
402  Fishing from rental boat - offshore 
403   Fishing from private boat (own boat/friend's boat) - offshore 
 

Fishing - Bottom 
407  Bottom fishing from charter boat (pay operation six persons or less) 
408  Bottom fishing from party or head boat (charge per person) 
409  Bottom fishing from rental boat 
410  Bottom fishing from private boat (own boat/friend's boat) 
_______________________________________________________________ 
 

Viewing Nature and Wildlife 
500  Glass bottom boat rides (pay operation) 
501  Viewing nature and wildlife from rental boat 
502 Viewing nature and wildlife from private boat (own boat/friend's boat) 
 

Personal Watercraft (jet skis, wave runners, etc.) 
600  Personal watercraft – rental 
601  Personal watercraft - private (own boat/friend's boat) 
 

Sailing 
700  Sailing charter/party boat (pay operation) 
701  Sailing rental boat 
702  Sailing private boat (own boat/friend's boat) 
 

Other Activities NOT MENTIONED ABOVE (parasailing, hang gliding, sunset 
cruises, water-skiing) 

800  Other activities from charter/party (pay operation) 
801  Other activities from rental boat 
802  Other activities from private boat (own boat/friend's boat) 
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BLUE CARD 
 
SECTION 1. REEF PLANS 
 
Local and state government agencies are considering different approaches to maintaining 
the health and condition of natural and artificial reefs of Martin County.  One plan 
focuses on providing greater protection for natural reefs by maintaining water quality, 
limiting damage to natural reefs from anchoring, and preventing overuse of the natural 
reefs.  A second plan focuses on protecting the artificial reefs by maintaining water 
quality, limiting damage to artificial reefs from anchoring, and preventing overuse of the 
artificial reefs. 
 
Both of these plans will involve increased costs to local businesses that will ultimately be 
passed on to both residents and visitors in Martin County. We are doing this survey 
because local government agencies want to know whether you support one, both, or none 
of these plans and if you would be willing to incur higher costs to pay for these plans. 
Please keep in mind that whether you support these plans or not would not have any 
effect on your ability to participate in any boating activity or other recreation in Martin County. 
 
SECTION 2. REASONS FOR SAYING NO, DON’T KNOW OR REFUSAL 
 
Please give the letter corresponding to the answer that best describes your reason. 
A A contribution of that amount is more than natural reefs are worth to me. 
B  I don’t really know how much an natural reefs are worth to me. 
C  There are no problems with water quality or the natural reefs. 
D  Not enough information to form a decision. 
E  I don’t understand or like the question. 
F  Already pay too much to the government. 
G  Government waste should be reduced to pay for water quality protection and 
management of the natural reefs. 
H  Other Reason (Please Specify)__________________________ 
 
SECTION 3. REASONS FOR SAYING NO, DON’T KNOW OR REFUSAL 
 
Please read the letter of the answer that best describes your reason. 
A  A contribution of that amount is more than the artificial reefs are worth to me. 
B  I don’t really know how much artificial reefs are worth to me. 
C  Water quality is not a problem and artificial reefs don’t need any management. 
D  Not enough information to form a decision. 
E  I don’t understand or like the question. 
F  Already pay too much to the government. 
G  Government waste should be reduced to fund water quality protection and management of the 
artificial reefs. 
H  Other Reason (Please Specify)__________________________ 
 

(MORE ON OTHER SIDE) 
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SECTION 4. REASONS FOR SAYING NO, DON’T KNOW OR REFUSAL 
 
Please read the letter of the answer that best describes your reason. 
A  A contribution of that amount is more than the reefs are worth to me. 
B  I don’t really know how much reefs are worth to me. 
C  Water quality is not a problem and the reefs don’t need any management. 
D  Not enough information to form a decision. 
E   I don’t understand or like the question. 
F  Already pay too much to the government. 
G  Government waste should be reduced to fund water quality protection and 
management of the reefs. 
H  Other Reason (Please Specify)__________________________ 
 
SECTION 5. ARTIFICIAL REEF PROGRAM - NEW REEFS 
 
Artificial reef programs cost money. Suppose that the government proposed that all 
newly constructed reefs would be paid for by all users of the artificial reefs. Fishermen 
and divers with their own boats would pay for a decal as part of their boat registration 
and/or, if they used a charter/party boat (pay operation) or a rental boat, they would pay 
for the costs through higher fees charged by the pay operation. 
 
How would the money be used ? 
The money would go into a trust fund that could only be used for the construction and 
maintenance of artificial reefs in Martin County. 
 
SECTION 6. REASONS FOR SAYING NO, DON’T KNOW OR REFUSAL 
 
A  A contribution of that amount is more than a new artificial reef is worth to me. 
B  I don’t really know how much an artificial reef is worth to me. 
C  There are enough artificial reefs already. 
D  Not enough information to form a decision. 
E  I don’t understand or like the question. 
F  The government should fund the artificial reef program out of general revenue and 
not a specific tax or fee. 
G  Already pay too much to the government. 
H  Government waste should be reduced to fund the artificial reef program. 
I  Other Reason (Please Specify)__________________________ 
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Boating Visitors Survey - Martin County 
 

1) NOT a resident of Martin County. Survey number: _________ 
2) Engaged in reef-related ocean activities 
in Martin County in past 12 months. 

 
Date/time of interview: 
______      _____     ______   

Screening Criteria: 

3) Meets Exit Condition  Month         Day        Time 
  
Interview Site: ________________________ Interviewer Name: __________________________ 
 
HAND RESPONDENT YELLOW CARD AND ASK THEM TO READ PRIVACY ACT STATEMENT 
 
Q1. a) How many people are with you on your visit to Martin County (do not count the respondent)? 

____________ 
          # people 

 
Q1. b) How many of these people are not permanent residents of Martin County? 

____________ 
          # people 

 
Q2. How many of these people are 16 or older (do not include respondent)? 

____________ 
          # people 

Q3. Where is your primary residence? 
 
________________ __________________ _____________ ___________  
City or nearest city  County    State      Zip Code 
 
Country: ___________________________ 
 

○  USA ○  Australia/Oceania ○  Other Europe 
○  Canada ○  Japan ○  Middle East 
○  Mexico ○  Other Far East ○  Africa 
○  Central/South America ○  United Kingdom ○  Other: 

 
 
Q4. a) On this trip, is Martin County the only destination? 

□ YES, Go to Q5.   □ NO, Go to Q4b. 
 
Q4. b) Is Martin County your primary destination for this trip? 

□ YES, Go to Q5.   □ NO, Go to Q4c. 
 
Q4. c) Where did you last visit before coming to Martin County? 
 
________________ __________________ _____________ ___________  
City or nearest city  County    State      Zip Code 

- 1 - 
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Boating Visitors Survey - Martin County 
 

 
Q5. Look at Section 1 of the YELLOW CARD.  How did you and those in your group who are not 

residents of Martin County, get to Martin County? Please give the letters of ALL that apply. 
(Circle ALL that apply) 

 
A   Automobile – private  
B   Automobile – rental G   Air – Orlando 
C   Air - Miami  H    Air - Other Florida city,              

Specify_________________________________ 
D   Air - Ft Lauderdale/ Hollywood I     Cruise Ship 
E   Air - West Palm Beach J     Own boat 
F   Air – Tampa K   Other, Specify ________________________ 
  

 
Q6. a) On this trip to Martin County, when did you first arrive in Martin County? 
 
_______________   _______________   _______________ 

Month     Day    Time 
 
Q6. b) When do you plan to leave Martin County? 
 
_______________   _______________   _______________ 

Month     Day    Time 
 
 
Q7. Including this trip, how many times have you visited Martin County in the last 12 months, that is 
since (date last year)? 

____________ 
        # of times 

Q8. Including this trip, how many days have you spent in Martin County in the last 12 months? 
____________ 
        # of days 

Q9. How many nights are you spending in Martin County on this trip? 
____________ 
      # of nights 

If Question 9 is zero, then go to Question 11. 
 
Q10. Please refer to the Section 2 of the YELLOW CARD and tell me the number corresponding to 

where you stayed on this trip to Martin County? (circle ALL numbers that apply) 
 

1 = Hotel/Motel/Guest House/Bed 
& Breakfast 

4 = Condominium, or second home (own), 
excluding time shares 

2 = Home of family/friends 5 = Vacation Rental 
3 = Campground 6 = Time Share 

 

- 2 - 
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Boating Visitors Survey - Martin County 
 

I would now like to ask you about some of the activities in which you or someone in your group who is 
not a permanent resident of Martin County, participated while on your visits to Martin County. 
 

HAND RESPONDENT WHITE CARD WITH OCEAN ACTIVITIES LIST 
 
Q11. In which of these activities did you or someone in your group participate during the last 12 

months in Martin County?  Please read me the number corresponding to each activity on the 
card. 

 
Q12. As I read you each activity in which you said you or someone in your group participated, please 

tell me which activity you participated in during the past 12 months in Martin County. 
 
If person by themselves, skip to Q14. 
 
Q13. As I read each activity, please tell me how many others in your group who are not permanent 

residents of Martin County participated in the activity in Martin County during the last 12 
months. 

 
Q14. As I read each activity, would you tell me how many days you participated in the activity in 

Martin County over the past 12 months? 
 
Q15. How many days of the (activity) were spent on both natural and artificial reefs? 
 
Q16. How many days of the (activity) were spent on artificial reefs only? 
 
Q17. How many days of the (activity) were spent on natural reefs only? 
 
Q18. How many days of the (activity) were on no reefs? 
 

OCEAN ACTIVITIES IN MARTIN COUNTY 
 

Q11 Activity 
Q12 

Respondent 

Q13 
 # of 

Others 

Q14 
Respondent 

# of days 

Q15 
# days art. & 

nat. reefs 

Q16 
# days art. 
reef only 

Q17 
# days nat. 
reef only 

Q18 
# days no 

reefs 
 

____  ____  ____ O  
__  __ 

 
__  __  __ 

 
__  __  __ 

 
__  __  __ 

 
__  __  __ 

 
__  __  __ 

 
____  ____  ____ O  

__  __ 
 

__  __  __ 
 

__  __  __ 
 

__  __  __ 
 

__  __  __ 
 

__  __  __ 
 

____  ____  ____ O  
__  __ 

 
__  __  __ 

 
__  __  __ 

 
__  __  __ 

 
__  __  __ 

 
__  __  __ 

 
____  ____  ____ O  

__  __ 
 

__  __  __ 
 

__  __  __ 
 

__  __  __ 
 

__  __  __ 
 

__  __  __ 
 

____  ____  ____ O  
__  __ 

 
__  __  __ 

 
__  __  __ 

 
__  __  __ 

 
__  __  __ 

 
__  __  __ 

 
____  ____  ____ O  

__  __ 
 

__  __  __ 
 

__  __  __ 
 

__  __  __ 
 

__  __  __ 
 

__  __  __ 
 

____  ____  ____ O  
__  __ 

 
__  __  __ 

 
__  __  __ 

 
__  __  __ 

 
__  __  __ 

 
__  __  __ 

 
____  ____  ____ O  

__  __ 
 

__  __  __ 
 

__  __  __ 
 

__  __  __ 
 

__  __  __ 
 

__  __  __ 
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Boating Visitors Survey - Martin County 
 

Q19. Please refer to Section 3 on your YELLOW CARD and tell me which reason best describes the 
primary purpose of your trip to Martin County.  Please read the corresponding letter from the 
YELLOW CARD. 

 
A Recreation or vacation 
B Visit family or friends 
C Business trip 
D Business and pleasure 
E Other, Specify _____________________ 
____________________________________________________________________________________ 

 
FISHING EXPENDITURES 

 
Ask Q20 if they participated in fishing from own boat or a friend’s boat (activities 403 or 410) 

 
Q20. On the most recent saltwater fishing day using your own or a friend’s boat, approximately how 

much money did your party spend on the following items in Martin County: 
 

Ask Q21 if they participated in fishing from a rental boat (activities 402 or 409) 
 
Q21. On the most recent saltwater fishing day using a rental boat, approximately how much did your 

party spend on the following items in Martin County: 
 

 Expenditures on Most Recent 
Saltwater Fishing Day in Martin County 

 
Expenditure Item 

Q20 
Own/Friend's Boat 

Q21 
Rental Boat 

Boat fuel $ $ 
Tackle $ _______________ $ _______________ 
Bait $ _______________ $ _______________ 
Ice $ _______________ $ _______________ 
Ramp fees $ _______________ $ _______________ 
Marina fees $ _______________ $ _______________ 
Lodging $ _______________ $ _______________ 
Camping fees $ _______________ $ _______________ 
Food and beverages - stores $ _______________ $ _______________ 
Food and beverages - restaurants/bars $ _______________ $ _______________ 
Auto gas $ _______________ $ _______________ 
Auto rental $ _______________ $ _______________ 
Equipment rental $ _______________ $ _______________ 
Shopping (clothing, gifts, souvenirs) $ _______________ $ _______________ 
Number of People in party who spent 
or benefited from this money (overall) # ___________  # ___________ 

 
Q22.  Are these expenditures for one day or for many days?  ____ 1 day;   ____ many days.  If many, 
how many days? _________ 

- 4 - 
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Boating Visitors Survey - Martin County 
 

FISHING EXPENDITURES, continued 
 

Ask Q23 if they participated in fishing from a charter boat (activities 400 or 407) 
 
Q23. On the most recent saltwater fishing day using a charter boat, approximately how much did your 

party spend on the following items in Martin County: 
 

Ask Q24 if they participated in fishing from a party boat (activities 401 or 408) 
 
Q24. On the most recent saltwater fishing day using a party boat (charge per person), approximately 

how much did your party spend on the following items in Martin County: 
 

 Expenditures on Most Recent 
Saltwater Fishing Day in Martin County 

 
Expenditure Item 

Q23 
Charter Boat 

Q24 
Party Boat 

 
Charter fee 

 
$ _______________ 

 
$ _______________ 

 
Lodging 

 
$ _______________ 

 
$ _______________ 

 
Camping fees 

 
$ _______________ 

 
$ _______________ 

 
Food and beverages - stores 

 
$ _______________ 

 
$ _______________ 

 
Food and beverages - restaurants/bars 

 
$ _______________ 

 
$ _______________ 

 
Auto gas 

 
$ _______________ 

 
$ _______________ 

 
Auto rental 

 
$ _______________ 

 
$ _______________ 

 
Equipment rental 

 
$ _______________ 

 
$ _______________ 

 
Shopping (clothing, gifts, souvenirs) 

 
$ _______________ 

 
$ _______________ 

 
Number of People in party who spent 
or benefited from this money (overall) 

 
# _______________ 

 
# _______________ 

 
 
Q25.  Are these expenditures for one day or for many days?  ____ 1 day;   ____ many days.  If many, 

how many days? _________ 

- 5 - 
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Boating Visitors Survey - Martin County 
 

SNORKELING OR SCUBA DIVING EXPENDITURES 
 

Ask Q26 if they participated in snorkeling or scuba diving from their own or a friend’s boat 
(activities 102 or 202). 

 
Q26. On the most recent saltwater snorkeling or scuba diving day using your own or a friend’s boat, 

approximately how much did your party spend on the following items in Martin County: 
 

Ask Q27 if they participated in snorkeling or scuba diving from a rental boat (activities 101 or 201). 
 
Q27. On the most recent saltwater snorkeling or scuba diving day using a rental boat, approximately 

how much did your party spend on the following items in Martin County: 
 

Ask Q28 if they participated in snorkeling or scuba diving without a boat (activities 103 or 203). 
 
Q28. On the most recent saltwater snorkeling or scuba diving day without a boat, approximately how 

much did your party spend on the following items in Martin County: 
 
 Expenditures on Most Recent 

Saltwater Snorkeling or Scuba Diving Day in Martin County 
 
Expenditure Item 

Q26 
Own/Friend’s Boat 

Q27 
Rental Boat 

Q28 
No Boat 

 
Boat rental 

 
$ XXXXXXXXXX 

 
$ _____________ 

 
$ XXXXXXXXX 

 
Boat fuel 

 
$ _______________ 

 
$ _____________ 

 
$ XXXXXXXXX 

 
Air refills 

 
$ _______________ 

 
$ _____________ 

 
$ _____________ 

 
Ice 

 
$ _______________ 

 
$ _____________ 

 
$ _____________ 

 
Ramp fees 

 
$ _______________ 

 
$ _____________ 

 
$ XXXXXXXXX 

 
Marina fees 

 
$ _______________ 

 
$ _____________ 

 
$ XXXXXXXXX 

 
Other equipment rentals 

 
$ _______________ 

 
$ _____________ 

 
$ _____________ 

 
Lodging 

 
$ _______________ 

 
$ _____________ 

 
$ _____________ 

 
Camping fees 

 
$ _______________ 

 
$ _____________ 

 
$ _____________ 

 
Food and beverages - stores 

 
$ _______________ 

 
$ _____________ 

 
$ _____________ 

 
Food and beverages - restaurants/bars 

 
$ _______________ 

 
$ _____________ 

 
$ _____________ 

 
Auto gas 

 
$ _______________ 

 
$ _____________ 

 
$ _____________ 

 
Auto rental 

 
$ _______________ 

 
$ _____________ 

 
$ _____________ 

 
Equipment rental 

 
$ _______________ 

 
$ _____________ 

 
$ _____________ 

 
Shopping (clothing, gifts, souvenirs) 

 
$ _______________ 

 
$ _____________ 

 
$ _____________ 

 
Number of People in party who spent 
or benefited from this money (overall) 

 
# _______________ 

 
# _____________ 

 
# _____________ 

Q29.  Are these expenditures for one day or for many days?  ____ 1 day;   ____ many days.  If many, 
how many days? _________ 

- 6 - 
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Boating Visitors Survey - Martin County 
 

 
SNORKELING OR SCUBA DIVING EXPENDITURES, continued 

 
Ask Q30 if they participated in snorkeling or scuba diving from a charter/party boat (activities 100 or  200). 

 
Q30. On the most recent saltwater snorkeling or scuba diving day using a charter/party boat, 

approximately how much did your party spend on the following items in Martin County: 
 

 Expenditures on Most Recent 
Saltwater Snorkeling or Scuba 
Diving Day in Martin County 

 
Expenditure Item 

Q30 
Charter/Party Boat 

Charter/party boat fee $ _______________ 

Equipment rental $ _______________ 

Air refills $ _______________ 

Ice $ _______________ 

Ramp fees $ _______________ 

Marina fees $ _______________ 

Lodging $ _______________ 

Camping fees $ _______________ 

Food and beverages - stores $ _______________ 

Food and beverages - restaurants/bars $ _______________ 

Auto gas $ _______________ 

Auto rental $ _______________ 

Shopping (clothing, gifts, souvenirs) $ _______________ 
 
Number of People in party who spent 
or benefited from this money (overall) # ___________ 

 
Q31.  Are these expenditures for one day or for many days?  ____ 1 day;   ____ many days.  If many, 
how many days? _________ 
 
___________________________________________________________________________________ 
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989



Boating Visitors Survey - Martin County 
 

Now I would like to ask you a few questions about how you value both the artificial and natural reefs in 
Martin County. 

 
CONTINGENT VALUATION QUESTIONS  

MARTIN COUNTY, FLORIDA 
(Show Respondent(s) the Martin County Florida map) 

 
Q32. Over the past 12 months, how many trips have you made to Martin County, Florida in which you 

used the natural reefs? 
___________ (# trips) 

 
Q33. On these trips, how many days did you stay in Martin County? 

___________ (# days) 
 
Q34. Over the past 12 months, how many trips have you made to Martin County, Florida in which you 

used the artificial reefs? 
___________ (# trips) 

 
Q35. On these trips, how many days did you stay in Martin County? 

___________ (# days) 
 
Q36. Over the past 12 months, how many trips have you made to Martin County, Florida in which you 

used both the artificial or natural reefs? 
___________ (# trips) 

 
Q37. On these trips, how many days did you stay in Martin County? 

___________ (# days) 
Hand respondent BLUE CARD. 
 
Please take a minute and read the information in Section 1 on the BLUE CARD about the plans. 
 
Now I would like to ask you only about a plan to maintain the health and condition of the natural reefs 
in Martin County. 
 
38. First, consider your total trip costs for your last trip to use the natural reefs of Martin County, 

including travel expenses, hotel and campsites fees, food and drink, and all other expenses. If 
your total costs for this trip would have been $_____ higher, would you have been willing to 
pay this amount to maintain the NATURAL reefs? 

 
Please keep in mind that the added costs would have been used to make sure the water quality 
and health of the natural reefs would have been maintained in their current condition. Also, keep 
in mind that instead of using the natural reefs in Martin County, you could have used the 
artificial reefs, gone to places other than Martin County or spent this money on other things. 
□ YES (Go to Question 40)   □ Don’t Know (Go to Question 39) 
□ NO (Go to Question 39)   □ Refused (Go to Question 39) 
 

38a.  If yes and if party size associated with expenditure info greater than 1, ask:  Was your answer 
based on the costs for all the people you were paying for on this trip or just yourself?   

□ Included all the people □ Included just myself 
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Boating Visitors Survey - Martin County 
 

39. Please refer to Section 2 on the BLUE CARD and indicate the letter that best describes your 
reason for saying no, don’t know or refusing. Write-in any other reason. 

 
(circle): A  B  C  D  E  F  G  H  Other, _______________________ 

 
Now we would like to evaluate the artificial reef plan. 
 
40. Considering your total trip costs for your last trip to use the artificial reefs in Martin County, 

including travel expenses, hotel and campsites fees, food and drink, and all other expenses. If 
your total costs for this trip would have been $_____ higher, would you have been willing to 
pay this amount to maintain the ARTIFICIAL reefs? 

 
Please keep in mind that the added costs would have been used to make sure the water quality 
and health of the fish and sea life on the artificial reefs would have been maintained in their 
current condition. Also, keep in mind that instead of using the artificial reefs of Martin County, 
you could have used the natural reefs, gone to places other than Martin County or spent this 
money on other things. 
□ YES (Go to Question 42)   □ Don’t Know (Go to Question 41) 
□ NO (Go to Question 41)   □ Refused (Go to Question 41) 
 

40a.  If yes and if party size associated with expenditure info greater than 1, ask:  Was your answer 
based on the costs for all the people you were paying for on this trip or just yourself?   

□ Included all the people □ Included just myself 
 

41. Please refer to Section 3 on the BLUE CARD and indicate the letter that best describes your 
reason for saying no, don’t know or refusing. Write-in any other reason. 

 
  (circle): A  B  C  D  E  F  G  H  Other, ______________________ 
 
42. Suppose that both of the above plans to maintain the natural and artificial reefs in Martin County 

were put together in a combined program. Consider once again your total trip costs for your last 
trip to use the reefs in Martin County including travel expenses, lodging, and all boating 
expenses. If your total costs for this trip would have been $ ____ higher, would you have 
been willing to pay this amount to maintain the ARTIFICIAL and NATURAL reefs? 
□ YES (Go to Question 44)   □ Don’t Know (Go to Question 43) 
□ NO (Go to Question 43)   □ Refused (Go to Question 43) 
 

42a.  If yes and if party size associated with expenditure info greater than 1, ask:  Was your answer 
based on the costs for all the people you were paying for on this trip or just yourself?   

□ Included all the people □ Included just myself 
 
43. Please refer to Section 4 on the BLUE CARD and indicate the letter that best describes your 

reason for saying no, don’t know or refusing. Write-in any other reason. 
 

(circle): A  B  C  D  E  F  G  H  Other, _____________________ 
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Boating Visitors Survey - Martin County 
 

Please take a minute and read Section 5 of the Blue Card on the Artificial Reef Program for NEW 
Reefs. 
 
44. Would you be willing to pay $ ____ per year when you renew your boat registration and/or 

that amount in higher fees to charter/party boat or rental boat operations to fund this 
program? The amount paid would go to fund NEW ARTIFICIAL REEFS in Martin County. 

 
Please keep in mind that this amount would be in addition to the costs above for maintaining the 
current artificial reefs and protecting the water quality. Also, keep in mind that instead of using 
the artificial reefs in Martin County, you could have used the natural reefs, gone to places other 
than Martin County or spent this money on other things. 
□ YES (Go to Question 46)   □ Don’t Know (Go to Question 45) 
□ NO (Go to Question 45)   □ Refused (Go to Question 45) 
 

44a.  If yes and if party size associated with expenditure info greater than 1, ask:  Was your answer 
based on the costs for all the people you pay for on a typical trip or just yourself?   

□ Included all the people □ Included just myself 
 

Q45. Please refer to Section 6 on the BLUE CARD and read me the letter that best describes your 
reason for saying no, don’t know or refusing.  Write-in any other reason. 

 
(circle): A  B  C  D  E  F  G  H  Other, _______________________ 

 
Q46. How long have you been boating in Martin County?  

__________  
(# years) 

Q47. Do you own your own boat? □ Yes   □ No 
 
Q48. Are you a member of a fishing or diving club? 

□ YES   □ NO 
 
Q49. In what year were you born? 19 ___ ___ 
 
Q50. Sex: □ Male   □ Female  (Observed, not asked) 
 
Q51. Please refer to Section 4 of the YELLOW CARD and tell me which income category best 

describes your annual household income last year, before taxes. Please give me the letter on the 
card that corresponds to the category. 

 
A          B C D E F G H I J K L M N O 

 
□ Refused 
□ Don’t know 
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Boating Visitors Survey - Martin County 
 

Q52. a) During this trip to Martin County, were you giving up any income earning activities? 
□ YES   □ NO 

 
Q53. b) How much income, before taxes, do you estimate you lost 

during this trip to Martin County? $_____________ 
 
This concludes your interview.  Thank you for your time.  
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 Hazen and Sawyer, P.C. 
4000 Hollywood Boulevard 
750N, North Tower 
Hollywood, FL 33021 
954 987-0066 
Fax:  954 987-2949 

 

 

 
 
March 28, 2003 
 
 
Person’s Name 
BUSINESS NAME 
Address 
City, State  Zip 

Socioeconomic Study of Reefs in Martin County Florida 
 
Dear : 
 
Please find enclosed a charter / party boat survey to be completed.  Your business has been 
identified as one that provides charter or party boat fishing or diving services in Martin County.  We 
have been retained by Martin County to estimate the economic contribution and use values of the 
natural and artificial reefs in Martin County.  For people who use charter or party boat services, we 
have found that they do not always know whether they have fished (and sometimes whether they 
have dived) on artificial or natural reefs.  To help us with this information, please complete this 
survey, place it in the enclosed postage-paid business reply envelope, and return it. 
 
If you do not provide charter or party boat fishing or diving services in Martin County, please enter a 
0 for question 1 of the survey and mail it back to us.  If you do not use the reefs, please fill out the 
survey, as it will help us with our estimates of reef use. 
 
Your responses and those of others will be used in a study called Socioeconomic Study of Reefs in 
Martin County, Florida being sponsored by Martin County and the Florida Fish and Wildlife 
Conservation Commission.  This study will determine, in a comprehensive manner, the net 
economic value of the natural and artificial reef resources of Martin County to the users of these 
reefs and the local economy.  This study is expected to demonstrate the importance of additional 
funding at the Federal, State and local levels to protect our reef resources while promoting reef use. 
 
Your completed survey is very important to evaluate the economic contribution and use-values of 
artificial and natural reefs in Martin County.  Your responses are strictly confidential and will be 
combined with other responses.  Upon completion of the survey, all mailing lists will be destroyed.  
 
Should you have any questions or concerns, please feel free to contact me at the address or phone 
number on the letterhead or call Ms. Kathy Fitzpatrick, Coastal Engineer, Martin County Public 
Services Department at (772) 288-5429. 
 
Thank you very much for your participation. 
 
Very truly yours, 
 
HAZEN AND SAWYER, P.C. 
 
 
Grace M. Johns, Ph.D. 
Senior Associate and Project Manager 
 
Enclosure 
Hwd:40526L009 
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MARTIN COUNTY FLORIDA 
CHARTER/PARTY BOAT SURVEY 

ARTIFICIAL AND NATURAL REEF USE 
 

We are conducting a study of the economic value of both artificial and natural reef use in the 
saltwater areas off Martin County.  The Florida Fish and Wildlife Conservation Commission and 
Martin County are funding this study. 
 
Separate surveys of residents and non-residents of each county are being conducted.  However, 
for those people who use charter/party/guide boat services, we have found that they do not know 
whether they have fished (and sometimes whether they have dived) on artificial or natural reefs. 
 
As an experienced captain or guide that takes people out for fishing, diving or glass-bottom boat 
rides, we would like your assistance in more accurately estimating the proportion of use on 
artificial and natural reefs. 
 
SECTION 1:  CAPACITY AND USE OF VESSEL/BOAT 
 
1. How many vessels/boats do you own or operate to take out paying passengers in Martin 

County?   _______# boats 
 
 
2. Of these boats, how many passengers is each boat licensed to carry?   
 
            Number of Passengers                                     Number of Passengers   
Boat 1  __________________ Boat 3   __________________ 
Boat 2  __________________ Boat 4   __________________ 
 
 
3. How would you classify your activity?  Check the category that best describes your 

operation.  Charter = 6 or less passengers; Party = more than six passengers.  Dive/Snorkel 
means diving and/or snorkeling. 

 
__  Charter – Fish Only __  Party – Fish Only 
__  Charter – Dive/Snorkel Only __  Party – Dive/Snorkel Only 
__  Charter – Fish & Dive/Snorkel __  Party – Fish & Dive/Snorkel 
__  Glass-bottom boat  __  Other (specify) ___________________ 
 
 
4. About what percentage of your business in Martin County is from residents in Martin 

County?  _____ (%)  Please provide your best estimate. 

 
Hwd:R:\40526\CharterSurvey\ 
Charter Survey Martin County.doc  Survey ID#__________  
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SECTION 2:  ARTIFICIAL AND NATURAL REEF USE  
 
5.  Here we need your best estimates of passenger-days and the proportion of your passenger 
days that were spent on artificial reefs versus natural reefs versus no reefs in Martin County for 
the latest year.  We ask for the information by activity type (e.g., fishing, scuba diving, 
snorkeling, or glass-bottom boat rides). We need your best estimate of the number of passenger-
days.  A passenger-day is defined as one passenger for any part of a day (half day or whole day). 
 
For each activity, we need to know the percent of passenger-days spent on artificial reefs versus 
natural reefs versus not on reefs.  The three percentages should sum to 100%.   
 

Percent of Passenger-Days 

Activity Check if 
none 

Total 
Passenger-

Days 

On 
Artificial 

Reefs 

On  
Natural 
Reefs 

Not  
on 

Reefs 
Total 

Fishing  
    

100% 
Scuba 
Diving  

    
100% 

Snorkeling  
    

100% 
Glass 
Bottom Boat 
Rides  

    

100% 
 
 

THANK YOU VERY MUCH FOR YOUR PARTICIPATION 
 

Please fax the completed 2-page survey to Grace Johns, Hazen and Sawyer at  
(954) 987-2949  

(a cover page is not needed) 
 

If this survey was mailed to you, you may fax the survey or place your completed survey in 
the self-addressed envelope and mail. 

 
If you do not have a self-addressed envelope and cannot fax the survey, please mail to: 

 
Grace Johns 

Hazen and Sawyer 
4000 Hollywood Boulevard, Ste. 750 N 

Hollywood, Florida  33021 
If you have any questions, please call Grace Johns at (954) 987-0066 or e-mail her at 

gjohns@hazenandsawyer.com 

 
Hwd:R:\40526\CharterSurvey\ 
Charter Survey Martin County.doc  Survey ID#__________  
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Page 1 of 4 
 

 

 

Fast Facts: Recreational 
Scuba Diving and 

Snorkeling  

 

 There are between 2.7 to 3.5 million active scuba divers in the US with as many as 6 million active 
scuba divers worldwide 

 

 There are about 11 million snorkelers in the US and about 20 million snorkelers worldwide 
 

 Profile of the most active divers in the US – the divers who spend the most on equipment, 
certifications and training combined (n=308,000 divers; Published 2007, affirmed, 2009):  

o Age – Between 38 & 53 years old – Mean: 45  Median: 46  
o 76% are male 
o Household Income – 56% make between $75,000 and $100,000 
o Occupation – 80% are White-Collar/ Professional/ Technical/ Management  
o Home ownership – 93% own their own home 
o Mortgage amount – Median of $148,000 
o Marital Status – 71% married 
o Presence and age of children – 17% have kids under 18 

 
Largest Single Group of Customers Who Bought Diving Equipment (n= 101,000 equipment customers; 
Published 2009): 

Income Equipment Purchaser Compared to US Overall 

Median Household Income: $124,295 $53,935 

Mean Household Income: $155,901 $65,258 

Per Capita Income $53,762 $24,752 

Age of Householder Equipment Purchaser US 

35 – 54 57.6% 43.0% 

55 - 64 17.6% 13.3% 

Marital Status Equipment Purchaser US 

Males, Never Married 19.4% 30.0% 

Males, Currently Married 75.4% 58.9% 

Males, Divorced 3.7% 8.6% 

Females, Never Married 16.1% 23.9% 

Females, Currently Married 72.7% 54.9% 

Females, Divorced 5.5% 10.8% 

Household Composition Equipment Purchaser US 

Married Couple and Family 78.9% 51.7% 

Married Couple-Children under 18 40.9% 23.5% 

Married Couple – no child under 18 38.1% 28.1% 

Average Household Size 2.91 2.66 

Housing Equipment Purchaser US 

Owner Occupied 94.1% 66.5% 

Owner Occupied, Single Detached 89.0% 53.6% 

Median year structure built 1974 1966 

Median Home Value $359,016 $161,077 

Educational Attainment Equipment Purchaser US 

High School Graduate Only 11.7% 28.6% 

Associate or Bachelor’s Degree 41.0% 21.9% 

Masters, Professional or Doctorate 27.3% 8.9% 

Occupation Equipment Purchaser US 

White Collar 86.2% 60.5% 

Blue Collar 13.8% 39.5% 

1000



Page 2 of 4 
 

Open Water Certification Statistics: Top Diving States in the US 2005 to 2012 

State by State Tally  
2005-2012 2005 2006 2007 2008 2009 2010 2011 2012 2005-2012 

% By 
State 

CALIFORNIA 22,572 22,329 21,429 20,464 18,270 18,552 18,765 19,727 162,108 13.12% 

FLORIDA 13,688 15,055 14,493 13,933 13,377 13,661 15,226 15,351 114,784 9.35% 

TEXAS 10,307 11,058 11,125 11,429 10,741 10,966 11,930 11,545 89,101 7.37% 

VIRGINIA/MARYLAND/D.C 7,783 7,597 7,613 7,367 7,081 7,895 7,789 7,499 60,624 5.00% 

NEW YORK 7,480 7,481 7,678 7,691 7,105 7,793 7,314 6,838 59,380 4.95% 

COLORADO 5,708 5,453 5,607 5,287 4,640 4,723 5,052 4,944 41,414 3.37% 

 
 

“Top Activities” in which Active Divers Participate (Including Snorkeling and Scuba): 

Profile TGI* 

Participate in Skiing Downhill 162.71 

Participate in Snorkeling/Skin Diving 159.13 

Participate in Tennis 158.48 

Participate in Golf 155.69 

Participate in Scuba Diving 152.21 

Participate in Bicycling-Mountain 145.70 

Participate in Bicycling-Road 141.34 

Participate in Racquetball 139.13 

Participate in Sailing 138.66 

Participate in Jogging/Running 137.49 

Participate in Weight Lifting 137.24 

Participate in Yoga 137.03 

Participate in Water Skiing 135.40 

Participate in Backpacking/Hiking 134.67 

*TGI = Target Group Index where 100.00 is average participation nationwide 

 

2012 Entry-Level Diver Sales Estimates     

Revenue Category 

Estimated 
Revenue 

per 
Purchase 

% of 
Divers* Total Revenue Percentage 

Scuba Course (excluding books, materials)  $100.00  100.00%  $100.00  6.65% 

Course Materials  $  50.00  100.00%  $  50.00  3.33% 

Mask   $  45.00  88.00%  $  39.60  2.63% 

Fins  $ 70.00  88.80%  $  62.16  4.13% 

Snorkel  $ 15.00  87.40%  $  13.11  0.87% 

Regulator  $500.00  36.50%  $182.50  12.14% 

BC  $500.00  36.10%  $180.50  12.01% 

Computer  $500.00  22.20%  $111.00  7.38% 

Dive Travel**  $980.00  78.00%  $764.40  50.85% 

TOTAL REVENUE PER DIVER (average)      $    1,503.27  100.0% 

Number of new divers in the US (2012)     151,736   

Total Industry Sales to New Divers (2012: US only)      $228,100,176.72    

*Based on Active Diver Study, DEMA, 2006         

PADI, 2003, Certified Diver Study         
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RECREATIONAL SCUBA DIVING AND SNORKELING IN 
CALIFORNIA: FAST FACTS 

 
 
 
Number of Newly Certified Scuba Divers Annually - California ranks number 1 in 
the number of newly certified scuba divers each year.  More than 162,000 California 
residents have become certified scuba divers since 2005. 
 

State by State Tally  
2005-2012 2005 2006 2007 2008 2009 2010 2011 2012 2005-2012 

% By 
State 

CALIFORNIA 22,572 22,329 21,429 20,464 18,270 18,552 18,765 19,727 162,108 13.12% 

FLORIDA 13,688 15,055 14,493 13,933 13,377 13,661 15,226 15,351 114,784 9.35% 

TEXAS 10,307 11,058 11,125 11,429 10,741 10,966 11,930 11,545 89,101 7.37% 

VIRGINIA/MARYLAND/D.C 7,783 7,597 7,613 7,367 7,081 7,895 7,789 7,499 60,624 5.00% 

NEW YORK 7,480 7,481 7,678 7,691 7,105 7,793 7,314 6,838 59,380 4.95% 

COLORADO 5,708 5,453 5,607 5,287 4,640 4,723 5,052 4,944 41,414 3.37% 

 
 

How Much Money Does Scuba Diving And Snorkeling Bring to California?   

 Recreational scuba diving and snorkeling contribute about $11 billion to the US 
gross domestic product  

 Estimates for expenditures in the Channel Islands National Marine Sanctuary 
alone range from $76/day for divers using private vessels to $225/day for those 
using commercial vessels. 

 Annually some 1.38 million dives are made in California, and annual direct 
expenditures from SCUBA diving in California range from $161 million to $323 
million.  

 Californians and visitors account for about 3.82 million snorkeling days annually 
with an estimated annual expenditure of between $170 million and $382 million.  

 Non-market value of snorkeling in California ranges from $25 million to $81 
million annually 

 Non-market use value of SCUBA diving in California ranges $21 million to $128 
million 

 
For More Information contact: 

The Diving Equipment and Marketing Association (DEMA) 
info@dema.org · www.dema.org · 800-862-3483 
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RECREATIONAL SCUBA DIVING AND SNORKELING IN 
FLORIDA: FAST FACTS 

 
 
Number of Newly Certified Scuba Divers Annually - Florida ranks number 2 in 
the number of newly certified scuba divers each year, surpassed only by California.  
More than 114,000 Florida residents have become certified scuba divers since 2005. 
 

State by State Tally  
2005-2012 2005 2006 2007 2008 2009 2010 2011 2012 2005-2012 

% By 
State 

CALIFORNIA 22,572 22,329 21,429 20,464 18,270 18,552 18,765 19,727 162,108 13.12% 

FLORIDA 13,688 15,055 14,493 13,933 13,377 13,661 15,226 15,351 114,784 9.35% 

TEXAS 10,307 11,058 11,125 11,429 10,741 10,966 11,930 11,545 89,101 7.37% 

VIRGINIA/MARYLAND/D.C 7,783 7,597 7,613 7,367 7,081 7,895 7,789 7,499 60,624 5.00% 

NEW YORK 7,480 7,481 7,678 7,691 7,105 7,793 7,314 6,838 59,380 4.95% 

COLORADO 5,708 5,453 5,607 5,287 4,640 4,723 5,052 4,944 41,414 3.37% 

 
 
How Much Money Does Scuba Diving And Snorkeling Bring to Florida?   

 Recreational scuba diving and snorkeling contribute about $11 billion to the US 
gross domestic product  

 Coral reefs in the Caribbean, including Florida generate about $2.1 billion in 
revenue each year. 

 Snorkeling in Florida accounts for about 4.24 million visitor-days per year 

 Scuba Diving in Florida accounts for about 4.56 million visitor-days per year  

 Scuba Diving and Snorkeling create about 26,000 full-time equivalent tourism-
related jobs each year  

 Visitors participating in recreational scuba diving and snorkeling contribute about 
$904.4 million to the Florida economy each year 

 In 2009 residents learning to dive in Florida contributed about $20 million in 
additional sales of equipment, education and travel to the local economies. 

 While much of Florida has natural reefs, artificial reefs also contribute to the local 
economy.  For example, estimates from research submitted by The University of 
West Florida indicate there are more than 4,200 chartered dive trips taken to the 
artificial reef/aircraft carrier Oriskany off of Pensacola Florida annually, carrying 
divers from all over the world.  Annual revenue generated from visitors traveling 
from Escambia and Baldwin Florida counties alone is estimated at $2.2 million, 
and dive-related expenditures drive an economic impact of $3.6 million in local 
output and additional jobs while generating $1.4 million in local income.   

 
For More Information contact: 

The Diving Equipment and Marketing Association (DEMA) 
info@dema.org · www.dema.org · www.BeADiver.com  

800-862-3483 
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Lee County, FL
Economic impacts of artificial rEEfs

Annual Economic Impacts

Economic  
Output

$51.75
million

Total  
Income

 $28.48
million

Business Taxes
$3.89

million

Full/Part-time 
Jobs  575

Annual Artificial Reef  
Related Expenditures By Users

$59.77
million

- -  OR - -

$38.98
million

( p r i va te  b oa te r s )

$20.79
million

( gu id e ,  pa r t y,  cha r te r  c l i en t s )

$33.32
million
( r e s id en t s )

$26.45
million

( non - r e s id en t s )

Annual Use of Artificial Reefs

152,723
Boat Days

500,457
person Days

The study was conducted by Florida Sea Grant and University of Florida researchers with funding provided by the U.S. Fish and Wildlife Service Federal Aid in Sport Fish 
Restoration Program through a grant to the Florida Fish and Wildlife Conservation Commission; the West Coast Inland Navigation District; and by participating counties. 
Information was collected using a variety of survey techniques that asked private boater and for-hire operators and clients about their artificial reef use during 2009. For more 
information, contact: Joy Hazell, Lee County Sea Grant Extension, (239) 533-7518, jhazell@ufl.edu. SGEF 185

These are findings from a recent study of economic benefits associated with 
artificial reef programs in a six-county region of Southwest Florida (Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte and Lee counties). The full report, 
Economic Impacts of Artificial Reefs for Six Southwest Florida Counties, TP 
178, is available from Florida Sea Grant, flseagrant.org.

at a glance:
• The results from a recent survey of the economic impact of artificial

reefs show extensive use of the Lee County artificial reef system by 
residents, visitors, private boaters and for-hire clients.

• On a daily basis, an average of more than 1350 persons in Lee County
– residents and visitors included – use artificial reefs.

• Fishermen and divers who use Lee County’s 23 artificial reef sites spend
nearly $60 million in the county annually.

• Survey results document that artificial reefs help support the for-hire
fishing sector (guides, charter and party boats) with clients spending
nearly $21 million on artificial reef-related trips.

• Visitors bring new money into the local economy ($26.45 million),
accounting for more than half of artificial reef expenditures.

• Expenditures on artificial reef-related activities generate nearly $52
million in net economic impacts annually that support 575 full- and
part-time jobs.

• Lee County government spends approximately $30,000 annually on
artificial reef. Construction funds are provided by the Florida Fish and
Wildlife Conservation Commission statewide artificial reef program and
other grant programs.

• With 50 miles of white sand beaches, more than 97 parks, beaches
and national wildlife refuges, and more than 50,000 registered boats
(4th highest in the state), Lee County is one of the premier visitor
destinations on Florida’s West Coast.

public support for artificial reefs
In general, what is your opinion regarding the use of public funds to provide 
and maintain artificial reefs for recreation in Florida’s waters?

Reef Users Non Reef Users
Support 86% Support 69%
Neutral 9% Neutral 24%
Oppose 5% Oppose 7%
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The study was conducted by Florida Sea Grant and University of Florida researchers with funding provided by the U.S. Fish and Wildlife Service Federal Aid in Sport Fish 
Restoration Program through a grant to the Florida Fish and Wildlife Conservation Commission; the West Coast Inland Navigation District; and by participating counties. 
Information was collected using a variety of survey techniques that asked private boater and for-hire operators and clients about their artificial reef use during 2009. For more 
information, contact: Betty Staugler, UF/IFAS Extension Charlotte County Sea Grant, (941) 764-4346, staugler@ufl.edu. SGEF 184

Annual Economic Impacts

Economic  
Output

$22.65
million

Total  
Income

$11.82
million

Business Taxes
$1.66

million

Full/Part-time 
Jobs  306

Annual Artificial Reef  
Related Expenditures By Users

$27.96
million

- -  OR - -

$21.21
million

( p r i va te  b oa te r s )

$6.75
million

( gu id e ,  pa r t y,  cha r te r  c l i en t s )

$13.21
million
( r e s id en t s )

$14.75
million

( non - r e s id en t s )

Annual Use of Artificial Reefs

81,549
Boat Days

270,036
person Days

These are findings from a recent study of economic benefits associated with 
artificial reef programs in a six-county region of Southwest Florida (Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte and Lee counties). The full report, 
Economic Impacts of Artificial Reefs for Six Southwest Florida Counties, TP 
178, is available from Florida Sea Grant, flseagrant.org.

at a glance:
• The results from a recent survey of the economic impact of artificial

reefs show extensive use of the Charlotte County artificial reef system
by residents, visitors, private boaters and for-hire clients.

• On a daily basis, an average of nearly 700 persons in Charlotte County
– residents and visitors included – use artificial reefs.

• Fishermen and divers who launch from Charlotte County to use artificial
reef sites spend almost $28 million in the county annually.

• Survey results document that artificial reefs help support the for-hire
fishing sector (guides, charter and party boats) with clients spending
nearly $7 million on artificial reef-related trips.

• Visitors bring new money into the local economy ($14.75 million),
accounting for more than half of artificial reef expenditures.

• Expenditures on artificial reef-related activities generate nearly $23
million in net economic impacts annually that support 306 full- and
part-time jobs.

• Charlotte County government’s artificial reef development activities
rely entirely on annual grant funding provided by Local Boating
Improvement Funds. Supplemental construction funds are provided
by the Florida Fish and Wildlife Conservation Commission statewide
artificial reef program and other grant programs.

• With over 830 miles of shoreline, including mangrove-lined aquatic
preserves, river passages and white sand beaches, and 270 square miles
of protected marine estuary, Charlotte County possesses some of the
most pristine and productive coastal areas in the state.

public support for artificial reefs
In general, what is your opinion regarding the use of public funds to provide 
and maintain artificial reefs for recreation in Florida’s waters?

Reef Users Non Reef Users
Support 83% Support 63%
Neutral 17% Neutral 30%
Oppose 0% Oppose 7%

Charlotte County, FL
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Annual Economic Impacts

Economic  
Output

 $30.27
million

Total  
Income

$16.64
million

Business Taxes
$2.26

million

Full/Part-time 
Jobs  338

Annual Artificial Reef  
Related Expenditures By Users

$32.82
million

- -  OR - -

$19.02
million

( p r i va te  b oa te r s )

$13.80
million

( gu id e ,  pa r t y,  cha r te r  c l i en t s )

$17.11
million
( r e s id en t s )

$15.71
million

( non - r e s id en t s )

Annual Use of Artificial Reefs

68,886
Boat Days

226,065
person Days

The study was conducted by Florida Sea Grant and University of Florida researchers with funding provided by the U.S. Fish and Wildlife Service Federal Aid in Sport Fish 
Restoration Program through a grant to the Florida Fish and Wildlife Conservation Commission; the West Coast Inland Navigation District; and by participating counties. 
Information was collected using a variety of survey techniques that asked private boater and for-hire operators and clients about their artificial reef use during 2009. For more 
information, contact: John Stevely, Sarasota County Sea Grant Extension, (941) 722-4524, jsmarine@ufl.edu. SGEF 181

These are findings from a recent study of economic benefits associated with 
artificial reef programs in a six-county region of Southwest Florida (Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte and Lee counties). The full report, 
Economic Impacts of Artificial Reefs for Six Southwest Florida Counties, TP 
178, is available from Florida Sea Grant, flseagrant.org.

at a glance:
• The results from the survey show extensive use of the Sarasota County

artificial reef system by residents, visitors, private boaters and for-hire
clients.

• On a daily basis, an average of more than 600 persons in Sarasota
County – residents and visitors included – use artificial reefs.

• Fishermen and divers who use Sarasota County’s 39 artificial reef sites
spend nearly $33 million in the county annually.

• Survey results document that artificial reefs help support the for-hire
fishing sector (guides, charter and party boats) with clients spending
nearly $13.8 million on artificial reef-related trips.

• Visitors bring new money into the local economy ($15.71 million),
accounting for almost half of artificial reef expenditures.

• Expenditures on artificial reef-related activities generate over $30
million in net economic impacts annually that support 338 full- and
part-time jobs.

• Sarasota County government receives approximately $60,000 annually
in artificial reef construction grants. Supplemental funds are provided
by the Florida Fish and Wildlife Conservation Commission statewide
artificial reef program, the Sarasota Bay Estuary Program and donations
of time and material from artificial reef manufacturing companies.

• With more than 35 marinas, the world-renowned white sand beaches of
Siesta Key, and more than 109,000 acres of publicly-owned parks and
conservation lands, Sarasota County is an important tourist destination
on Florida’s West Coast.

public support for artificial reefs
In general, what is your opinion regarding the use of public funds to provide 
and maintain artificial reefs for recreation in Florida’s waters?

Reef Users Non Reef Users
Support 95% Support 68%
Neutral 4% Neutral 27%
Oppose 1% Oppose 5%

Sarasota County, FL
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Annual Economic Impacts

Economic  
Output

 $26.95
million

Total  
Income

$14.61
million

Business Taxes
$1.95

million

Full/Part-time 
Jobs  284

Annual Use of Artificial Reefs

63,861
Boat Days

209,655
person Days

Annual Artificial Reef  
Related Expenditures By Users

$30.25
million

- -  OR - -

$19.67
million

( p r i va te  b oa te r s )

$10.58
million

( gu id e ,  pa r t y,  cha r te r  c l i en t s )

$17.07
million
( r e s id en t s )

$13.18
million

( non - r e s id en t s )

The study was conducted by Florida Sea Grant and University of Florida researchers with funding provided by the U.S. Fish and Wildlife Service Federal Aid in Sport Fish 
Restoration Program through a grant to the Florida Fish and Wildlife Conservation Commission; the West Coast Inland Navigation District; and by participating counties. 
Information was collected using a variety of survey techniques that asked private boater and for-hire operators and clients about their artificial reef use during 2009. For more 
information, contact: John Stevely, Hillsborough County Sea Grant Extension, (941) 722-4524, jsmarine@ufl.edu. SGEF 182

These are findings from a recent study of economic benefits associated with 
artificial reef programs in a six-county region of Southwest Florida (Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte and Lee counties). The full report, 
Economic Impacts of Artificial Reefs for Six Southwest Florida Counties, TP 
178, is available from Florida Sea Grant, flseagrant.org.

at a glance:
• The results from a recent survey of the economic impact of artificial reefs

show extensive use of the Hillsborough County artificial reef system by
residents, visitors, private boaters and for-hire clients.

• On a daily basis, an average of more than 570 persons in Hillsborough
County – residents and visitors included – use artificial reefs.

• Fishermen and divers who use Hillsborough County’s 8 artificial reef sites
spend more than $30 million in the county annually.

• Survey results document that artificial reefs help support the for-hire
fishing sector (guides, charter and party boats) with clients spending over
$10.5 million on artificial reef-related trips.

• Visitors bring new money into the local economy ($13.18 million),
accounting for almost half of artificial reef expenditures.

• Expenditures on artificial reef-related activities generate nearly $27
million in net economic impacts annually that support 284 full- and part-
time jobs.

• The Environmental Protection Commission of Hillsborough County uses
approximately $20,000 annually in Pollution Recovery Funds to operate
the artificial reef program. Supplemental funds have been provided by
the Florida Fish and Wildlife Conservation Commission statewide artificial
reef program and the vast majority of materials and construction services
have been donated by local marine contractors.

• As one of Florida’s most popular tourist destinations, Hillsborough
County is home to Tampa Bay, Florida’s largest open-water estuary that
stretches nearly 400 square miles and provides some of the state’s top
fishing grounds and wildlife habitat.

public support for artificial reefs
In general, what is your opinion regarding the use of public funds to provide 
and maintain artificial reefs for recreation in Florida’s waters?

Reef Users Non Reef Users
Support 90% Support 66%
Neutral 5% Neutral 31%
Oppose 5% Oppose 3%

Hillsborough County, FL
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The study was conducted by Florida Sea Grant and University of Florida researchers with funding provided by the U.S. Fish and Wildlife Service Federal Aid in Sport Fish 
Restoration Program through a grant to the Florida Fish and Wildlife Conservation Commission; the West Coast Inland Navigation District; and by participating counties. 
Information was collected using a variety of survey techniques that asked private boater and for-hire operators and clients about their artificial reef use during 2009. For more 
information, contact: John Stevely, Pinellas County Sea Grant Extension, (941) 722-4524, jsmarine@ufl.edu. SGEF 183

Annual Economic Impacts

Economic  
Output

 $75.84
million

Total  
Income

 $39.59
million

Business Taxes
$5.34

million

Full/Part-time 
Jobs  858

Annual Artificial Reef  
Related Expenditures By Users

$79.37
million

- -  OR - -

$48.48
million

( p r i va te  b oa te r s )

$30.89
million

( gu id e ,  pa r t y,  cha r te r  c l i en t s )

$42.98
million
( r e s id en t s )

$36.40
million

( non - r e s id en t s )

Annual Use of Artificial Reefs

188,249
Boat Days

666,857
person Days

These are findings from a recent study of economic benefits associated with 
artificial reef programs in a six-county region of Southwest Florida (Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte and Lee counties). The full report, 
Economic Impacts of Artificial Reefs for Six Southwest Florida Counties, TP 
178, is available from Florida Sea Grant, flseagrant.org.

at a glance:
• The results from a recent survey of the economic impact of artificial

reefs show extensive use of the Pinellas County artificial reef system by
residents, visitors, private boaters and for-hire clients.

• On a daily basis, an average of more than 1800 persons in Pinellas
County – residents and visitors included – use artificial reefs.

• Fishermen and divers who use Pinellas County’s 12 artificial reef sites
spend more than $79 million in the county annually.

• Survey results document that artificial reefs help support the for-hire
fishing sector (guides, charter and party boats) with clients spending
nearly $31 million on artificial reef-related trips.

• Visitors bring new money into the local economy ($36.40 million),
accounting for more than 40% of artificial reef expenditures.

• Expenditures on artificial reef-related activities generate nearly $76
million in net economic impacts annually that support 858 full- and
part-time jobs.

• Pinellas County budgets $60,000 annually for artificial reef-related
activities. Supplemental funds are provided by the Florida Fish and
Wildlife Conservation Commission statewide artificial reef program.

• With 588 miles of coastline, 35 miles of white sand beaches, numerous
and productive ramps and piers, and the state’s largest city marina,
Pinellas County is an important tourist destination on Florida’s West
Coast.

public support for artificial reefs
In general, what is your opinion regarding the use of public funds to provide 
and maintain artificial reefs for recreation in Florida’s waters?

Reef Users Non Reef Users
Support 89% Support 71%
Neutral 9% Neutral 26%
Oppose 2% Oppose 3%

Pinellas County, FL
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1. EXECUTIVE SUMMARY 

Florida’s artificial reef program, in effect since 1982, is one of the most active among the Gulf 
and Atlantic states. Currently, there are more than 2,500 documented locations of artificial reefs 
in Florida’s coastal waters and approximately one-third of them are in coastal waters of the six 
counties that are the subject of this study (Figure 1-1). The goal of the study was to determine the 
economic benefits, or contributions, that artificial reefs provided during 2009 to Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte, and Lee counties in southwest Florida. In addition, 
the demographic characteristics of those who use artificial reefs were derived.  

The six-county study area is a region that plays an important role in Florida’s economy. For 
example, in 2009 the region accounted for:  

 21% of the nearly one million boats registered in Florida’s 67 counties. Pinellas, Lee, and 
Hillsborough ranked second, third and fourth in Florida, respectively;  

 24% of taxable sales by boat dealers in Florida, with Pinellas County as the state’s second 
most important contributor; 

 an estimated 29.4 million visitors with over $14 billion in expenditures; 
 18% of total taxable sales in Florida; and 
 19% of Florida’s total population. 

A hallmark of Florida’s artificial reef program is the strong reciprocal partnership established 
between state and local county governments. The success of the program can be attributed to 
fishing clubs, businesses, non-profit corporations, tourism and economic development interests, 
and private individuals working through their local governments to provide input into public 
reef-building activity. The Marine Fisheries Management Section of the Florida Fish and 
Wildlife Conservation Commission’s Division of Marine Fisheries Management administers the 
program for the state. At the county level, the organization or entity that administers and 
manages the artificial reef program varies from county to county. 

To accomplish this study, telephone, mail, and e-mail/Internet surveys provided the relevant 
characteristics of the boat fleets that were used to visit artificial reefs and information about the 
passengers who were onboard. Information that was obtained or derived from the surveys 
included the number of days spent at reefs during the year; the number of people onboard during 
reef trips, including the number of residents and non-residents from each county; and how much 
money each person spent on reef-related items during trips to artificial reefs.  
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FIGURE 1-1. LOCATIONS OF ARTIFICIAL REEF SITES OFF THE COASTS OF PINELLAS, HILLSBOROUGH, MANATEE, 
SARASOTA, CHARLOTTE, AND LEE COUNTIES IN SOUTHWEST FLORIDA (SOURCE: COUNTY REEF PROGRAMS). 
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The telephone, mail, and e-mail/Internet surveys designed to collect information from owners of 
private pleasure boats, operators of for-hire vessels, and clients of for-hire businesses were 
conducted in the second half of 2009 and consisted of the following:  

 A telephone survey completed by 1,529 owners of private pleasure boats who resided in 
the six-county study area. 

 A mail survey sent to 20,000 owners of private pleasure boats who resided in southwest 
Florida that resulted in a return of 3,172 completed questionnaires.  

 A mail and telephone survey of the 963 for-hire operators with businesses in the six-
county study area that resulted in 225 completed questionnaires. 

 An e-mail/Internet survey of for-hire clients e-mailed to 6,841,151 persons by a 
commercial firm (Expedite) that resulted in responses from 224 people who used reefs. 

Figure 1-2 summarizes how survey information was used to calculate the amount of money that 
residents and visitors spent in each county in one year while visiting artificial reefs. As shown in 
step 1, it was first necessary to determine the sizes and characteristics of the for-hire vessel fleet 
and the private pleasure boat fleet that visited each county’s artificial reefs during the 12-month 
study period. The fleet of private pleasure boats consists of (a) vessels registered to, and owned 
by, residents of each of the six study counties and (b) vessels registered to, and owned by, 
persons who were not residents of any of the six study counties but that were used to visit 
artificial reefs belonging to one or more of the study counties. 

Information from Florida’s Vessel Title Registration System (VTRS) provided the size of the 
private pleasure boat fleet in each study county. The VTRS information, in conjunction with a 
telephone survey of a randomly selected sample of local boat owners, was used to estimate the 
proportion of the private pleasure boat fleet that was used to visit artificial reefs in each study 
county. The number of private pleasure boats registered in each county in 2009 ranged from 
18,416 in Manatee County to 50,116 in Pinellas County (Figure 1-3). On average, 17% of the 
private pleasure boats registered in each county were used to visit artificial reefs during the 12 
months, ranging from 3,009 in Manatee County to 8,539 in Pinellas County. 

Recreational boating characterizations provided information to determine the number of private 
pleasure boats from outside the study area that were used to visit artificial reefs belonging to 
each study county (Sidman et al., 2004, 2005, 2006). This was possible because public boating 
facilities throughout each county were visited on numerous occasions during the 
characterizations. On each visit, registration information for all boats at a facility was tallied and 
used to map the owner’s address, thereby providing an estimate of the population of visiting 
boats that used artificial reefs. The number of private pleasure boats from outside the study area 
that visited a study county’s artificial reefs during the year ranged from 490 for Sarasota County 
to 1,802 for Pinellas County (Figure 1-4). 
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FIGURE 1-2. FLOWCHART OF CALCULATIONS TO DETERMINE ANNUAL EXPENDITURES BY PERSONS VISITING 
ARTIFICIAL REEFS. 
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FIGURE 1-3. NUMBER OF PRIVATE PLEASURE BOATS REGISTERED IN EACH STUDY COUNTY IN 2009 AND THE 
NUMBER USED TO VISIT ARTIFICIAL REEFS DURING THE 12-MONTH STUDY PERIOD. 

 
FIGURE 1-4. NUMBER OF PRIVATE PLEASURE BOATS FROM OUTSIDE THE SIX-COUNTY STUDY AREA THAT WERE 
USED TO VISIT ARTIFICIAL REEFS IN EACH STUDY COUNTY DURING THE 12-MONTH STUDY PERIOD. 

The for-hire fleet consists of four types of operations (vessels), each of which is described as 
follows:  

 Charter boats (“six-pack”) normally are used for offshore trolling or deep-water bottom 
fishing, and are licensed to take no more than six paying passengers.  

 Head (“party”) boats typically are used for offshore bottom fishing, and are licensed to 
take more than 11 persons.  

 Licensed dive boats accommodate multiple persons for scuba diving or snorkeling.  
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 Guide boats commonly are used for flats fishing and casting, and are licensed to take no 
more than four persons.  

The size of each study county’s for-hire fleet was determined from state and federal licensing 
databases and other sources, including Internet listings (Table 1-1).  

TABLE 1-1. SIZE OF THE FOR-HIRE FLEET IN EACH STUDY COUNTY, BY BUSINESS TYPE. 

Study 
County 

Type of For-Hire Operation 
Charter Head Dive Guide 

Pinellas 76 11 28 121 
Hillsborough 13   2  10  93 
Manatee 10   1   6  70 
Sarasota 30   2 14      102 
Charlotte  9   1   4  87 
Lee 24   4 15      230 

The average annual number of days spent at artificial reefs ranged from 12.84 days for a boat 
registered to a Hillsborough County resident to 16.47 days for one registered to a Sarasota 
County resident (Figure 1-5). The most days spent at a study county’s artificial reefs by a typical 
private pleasure boat from outside the study area was an average of 12.91 days in Lee County, 
and the least average annual number of days (4.94) was spent at artificial reefs in Sarasota 
County (Figure 1-5). 

 
FIGURE 1-5. AVERAGE ANNUAL NUMBER OF DAYS SPENT AT ARTIFICIAL REEFS IN EACH COUNTY BY TYPICAL 
PRIVATE PLEASURE BOATS. 

The average annual number of days spent at artificial reefs by for-hire vessels was 17.8 days by a 
guide boat, 27.8 by a charter boat, 63.3 by a head boat, and 76.2 by a dive boat (Figure 1-6).  
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FIGURE 1-6. AVERAGE ANNUAL NUMBER OF DAYS SPENT AT ARTIFICIAL REEFS BY FOR-HIRE VESSELS. 

Knowing the fleet sizes and the average annual number of days spent at artificial reefs allowed 
for the determination of the total number of days in a year that private boats and for-hire boats 
spent at each county’s artificial reefs. These are termed ‘boat days’ or ‘party days.’ The least 
number of boat/party days were spent at artificial reefs in Manatee County (58,842) and the most 
at reefs belonging to Pinellas County (188,249) (Figure 1-7). Combined, there were 614,110 
boat/party days during the year spent at artificial reefs in the six-county study area.  

 
FIGURE 1-7. ANNUAL USE OF ARTIFICIAL REEFS IN EACH COUNTY: BOAT (PARTY) DAYS. 

Person days were determined by multiplying the average number of people onboard during an 
artificial reef party day times the total annual number of party days (Figure 1-2). Person days at 
artificial reefs ranged from 197,522 in Hillsborough County to 666,857 in Pinellas County 
(Figure 1-8). These totals include residents and non-residents (visitors) onboard private pleasure 
boats and/or for-hire vessels.  
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FIGURE 1-8. TOTAL NUMBER OF PERSON DAYS SPENT AT ARTIFICIAL REEFS. 

For step 6 (Figure 1-2), the average per person expenditures were derived from the mail and 
Internet surveys of private boat owners and for-hire clients. This information was used in 
conjunction with the annual number of person days at reefs (step 5) to determine the total 
artificial reef-related expenditures that occurred in each study county during the year (step 7). 
Total annual expenditures related to the use of artificial reefs ranged from $23.18 million spent 
in Manatee County to $79.37 million spent in Pinellas County (Figure 1-9). Total annual 
expenditures for the six-county study area were $253.35 million.  

 
FIGURE 1-9. ANNUAL ARTIFICIAL REEF-RELATED EXPENDITURES IN EACH COUNTY. 

Figure 1-10 shows artificial reef-related expenditures in each county made by residents and non-
residents, and by private boaters and for-hire clients. Total annual expenditures in the six-county 
study area were $135.77 million by residents and $177.58 million by non-residents. Expenditures 
were $163.61 million by private boaters and $89.74 million by for-hire business clients. 
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FIGURE 1-10. ARTIFICIAL REEF RELATED EXPENDITURES IN EACH COUNTY BY RESIDENTS AND NON-RESIDENTS, 
AND BY PRIVATE BOATERS AND FOR-HIRE BUSINESS CLIENTS. 

Once the total annual expenditures were known, they were used to determine the economic 
contributions, or impacts, of artificial reef use to each study county. Economic contributions 
were determined using input-output analysis, which is a standard technique that uses input-
output models to estimate economic impacts resulting from economic activity in one or more 
industry sectors. For the purposes of this project, the reef-related expenditures constituted 
economic activity that resulted in contributions such as economic output (revenue), total income, 
business taxes, and employment.  
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affected by the activity (in this case artificial reef use). Economic output also is equal to the total 
value of intermediate inputs plus the total value-added, where value-added is the sum of 
employee compensation, proprietor earnings, corporate profits, and business taxes. The 
economic output for the year ranged from $19.47 million in Manatee County to $75.84 million in 
Pinellas County (Figure 1-11). For the six counties combined, economic output (revenue) for the 
year totaled $226.93 million. 
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FIGURE 1-11. ANNUAL ECONOMIC IMPACTS IN MILLIONS OF 2009 DOLLARS. 

Total income comprises labor income and other property income. Labor income consists of all 
forms of employment income, including employee compensation (wages and benefits) and 
proprietor income. Other property income represents property income minus proprietor income. 
It includes corporate profits, capital consumption allowances, rent payments, dividends, 
royalties, and interest income. Total income for the year ranged from $10.58 million in Manatee 
County to $39.59 million in Pinellas County (Figure 1-11). For the six counties combined, their 
total income for the year totaled $121.72 million. 
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are treated like taxes. Thus, it includes taxes on sales, property, and production, but excludes 
employer contributions for social security insurance and taxes on income. Business taxes for the 
year ranged from $1.49 million in Manatee County to $5.34 million in Pinellas County (Figure 
1-11). For the six counties combined, their business taxes for the year totaled $16.60 million. 

Jobs (employment) comprise the number of full- and part-time jobs that are filled by persons 
who enter an agreement, which may be formal or informal, with an enterprise to work for the 
enterprise in return for remuneration in cash or in kind. Employment related to artificial reef use 
ranged from 234 jobs in Manatee County to 858 jobs in Pinellas County (Figure 1-12). For the 
six counties combined, their employment totaled 2,595 part- and full-time jobs. 
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FIGURE 1-12. EMPLOYMENT: NUMBER OF FULL- AND PART-TIME JOBS. 

It is useful to view this study’s results in terms of the expenditures or investments made in 
support of artificial reef-related activities. In general, county government support of local 
artificial reef programs is highly variable. Estimates of the annual amount that each county in the 
study region spent on such activities in recent years range from $20,000 to $60,000. This amount 
can include dedication of staff time, reef program development activities like permitting, 
monitoring and grant development, or direct fiscal support of reef material deployment. County 
efforts are supplemented from other sources such as the Florida Fish and Wildlife Conservation 
Commission’s artificial reef program and its boating improvement grants, the Sarasota Bay 
Estuary Program, and other grant programs. Of particular note are the substantial donations of 
time and materials that come from the private sector, such as local marine contractors, and from 
the public, including local fishing groups and boaters. This diversity of public and private 
support for artificial reefs is a measure of their value to local communities and to the state. 

Finally, it is worth noting that both non-reef users and reef users expressed support for using 
public funds to provide and maintain artificial reefs in Florida’s waters. Resident boaters of 
Pinellas County expressed the greatest level of support (71%) and those of Manatee County the 
least (61%). Not surprisingly, reef users in general were more supportive than were non-reef 
users. Residents of Sarasota County who used reefs expressed the most support (95%) and 
Charlotte County residents the least (83%).  
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2. INTRODUCTION 

Florida’s artificial reef program, in effect since 1982, is one of the most active among the Gulf 
and Atlantic states. Currently, there are more than 2,500 documented locations of artificial reefs 
in Florida’s coastal waters, and approximately one-third of them are in the coastal waters of the 
six counties that are the subject of this study: Pinellas, Hillsborough, Manatee, Sarasota, 
Charlotte, and Lee counties in southwest Florida (see Figure 1-1 in Executive Summary).  

A hallmark of Florida’s artificial reef program is the strong reciprocal partnership established 
between state and local county governments. The success of the program can be attributed to 
fishing clubs, businesses, non-profit corporations, tourism and economic development interests, 
and private individuals working through their local governments to provide input into public 
reef-building activity. The Marine Fisheries Management Section of the Florida Fish and 
Wildlife Conservation Commission’s Division of Marine Fisheries Management administers the 
state’s artificial reef program. At the county level, the organization or entity that administers and 
manages the artificial reef program varies from county to county. 

Artificial reefs are constructed and deployed in Florida’s marine waters with one or more of the 
following objectives: 

1. to enhance recreational and charter fishing and diving opportunities; 
2. to provide socio-economic benefits to local coastal communities; 
3. to increase reef-fish habitat; 
4. to reduce user conflicts by providing more recreational opportunities; and 
5. to facilitate reef-related research. 

Expenditures to construct and maintain public artificial reefs off Florida’s coasts have led the 
state and local governments to quantify the economic benefits derived from reef deployments. 
For this project, Pinellas, Hillsborough, Manatee, Sarasota, Charlotte, and Lee counties 
collaborated with the Florida Fish and Wildlife Conservation Commission (FWC) and the West 
Coast Inland Navigation District (WCIND) to determine the economic benefits of artificial reef 
activities to their respective counties and to the region. The specific goal of the project was to 
quantify the economic contributions and impacts of those who use artificial reefs in each of the 
six southwest Florida counties. In addition, the demographic characteristics of reef users were 
derived. 

Chapter three provides a summary of general socio-demographic and economic information 
pertaining to the six-county study area. The chapter serves as a preamble to the more specific 
study goal, results for which are presented in subsequent chapters. Chapter four details the 
methods that were used to complete this study, including the telephone, mail, and e-mail/Internet 
surveys that provided the relevant characteristics of the boat fleets that were used to visit 
artificial reefs and information about the passengers who were onboard during trips to each 
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county’s reefs. Chapters five and six explain how expenditures related to the use of each 
county’s artificial reefs during the 12-month study period by residents and non-residents 
(visitors) were determined: chapter five for people onboard private pleasure (recreational) boats1 
and chapter six for clients of for-hire operations. Chapter seven details the economic impacts that 
were generated in each study county by the expenditures of reef users. Chapter eight presents the 
socio-demographic characteristics of reef users as derived from the surveys. Chapter nine lists 
the references of the sources that were consulted and/or used to accomplish the project. 
Appendices one through four contain the survey materials, including the questionnaires, which 
were used for the telephone, mail, and e-mail/Internet surveys. Appendix five contains detailed 
definitions of the input-output analysis terms used in chapter seven. 

 

                                                 

 
1 A private pleasure (recreational) boat is one that the Florida Vessel Title Registration System designates as having 
been registered to an individual, not to a business, for the purpose of pleasure.  
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3. A REGIONAL OVERVIEW AND PROFILE OF EACH STUDY‐AREA COUNTY 

This chapter provides a summary of general socio-demographic and economic information 
pertaining to the six-county study area in southwest Florida. The information was obtained from 
national and county level economic surveys and censuses, and the specific sources are cited in 
the body of the text and their references are listed in chapter 9. The information in this chapter 
allows the results from the surveys that were implemented for this project to be placed in a larger 
context. 

The study area is located in southwest Florida on the Gulf Coast, and it comprises six coastal 
counties with a combined area of 4,142 square miles (Figure 3-1). The study counties include 
Pinellas and Hillsborough in the north, Manatee and Sarasota in the middle, and Charlotte and 
Lee to the south. The area has a subtropical environment with a yearly average of 360 days of 
sunshine and a mean temperature of 62°F in January and 82°F in August (NOAA, 2010). 

 
FIGURE 3-1. LOCATIONS OF THE STUDY AREA COUNTIES: PINELLAS, HILLSBOROUGH, MANATEE, SARASOTA, 
CHARLOTTE, AND LEE. 

The land area for each 
county, in square miles, is 
presented in parentheses 
(U.S. Census Bureau, 2010). 
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Combined, the six counties have more than 25 state parks (15% of Florida’s state parks) – most 
of which offer saltwater access – and 164 public boat ramps, which constitute 10% of those in 
Florida (Florida Fish and Wildlife Conservation Commission, 2010). In 2009, the six counties 
accounted for 21% of the nearly one million vessels that were registered in one of Florida’s 67 
counties (Table 3-1). Pinellas, Lee, and Hillsborough ranked number 2, 3, and 4 in Florida, 
respectively. Furthermore, the Florida Fish and Wildlife Conservation Commission (2009) 
estimated that, as of 2010, over 850 artificial reef deployments had occurred in the study area, 
representing about one-third of deployments statewide (Table 3-1). 

TABLE 3-1. REGISTERED PLEASURE BOATS AND ARTIFICIAL REEF DEPLOYMENTS IN THE STUDY AREA.  

County 
Number of 

registered pleasure 
boats (2009)1 

Rank in 
Florida 
(2009) 

Number of Artificial 
reef deployments 
(as of 2/2010)2 

Pinellas 50,116   2              398 
Hillsborough 45,206   4  75 
Manatee 18,416 21  83 
Sarasota 22,855 15              151 
Charlotte 21,047 18  33 
Lee  44,933   3              114 
Florida         949,030 --         ~2,587 

1Florida DHSMV, 2010; 2FWC, 2009. 

3.1. SOCIO‐DEMOGRAPHIC CHARACTERISTICS 

Approximately 19% of Florida’s total population in 2009 (18.5 million) lived in the six-county 
study area (Table 3-2). Hillsborough, Pinellas, and Lee counties were among Florida’s most 
populous: they ranked fourth, sixth and eighth, respectively. Furthermore, Pinellas was the 
state’s most densely populated county with more than three thousand people per square mile.  

TABLE 3-2. POPULATION AND AGE ESTIMATES FOR EACH OF THE SIX STUDY AREA COUNTIES. 

County 
(from north 
to south) 

Estimated 
population 

20091 

Percentage 
of Florida’s 

total 
population1 

Population 
change: 
2000 to 
20091 

Population 
density per 

square 
mile1 

Median 
age of 

residents 
(years)2 

Population 
older than 
65 years2 

Pinellas       909,013 4.9%  -1.4% 3,247 45 20.9% 
Hillsborough    1,195,317 6.4% 19.7% 1,137 37 11.8% 
Manatee       318,361 1.7% 20.6%    430 43 22.4% 
Sarasota       369,765 2.0% 13.4%    647 50 29.9% 
Charlotte       156,952 0.8% 10.8%    226 51 30.5% 
Lee       586,908 3.2% 33.1%    730 43 22.5% 
Florida   18,537,969 -- 16.0%    344 40 17.1% 
US 307,006,550 --  8.0%     87 37 12.6% 

U.S. Census Bureau, 20091 and 2008.2 

The six counties differed markedly with respect to changes in their number of residents between 
the years 2000 and 2009 (Table 3-2). Lee County’s relative population increase of 33.1% was 
due to 146,000 additional residents; this represented an absolute increase in population that was 
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exceeded by only four other Florida counties. One of those counties, Hillsborough, experienced 
an increase of nearly 200,000 residents, a number that was only exceeded by Miami-Dade 
County. In contrast, Pinellas County was one of only two Florida counties that experienced a 
decrease in population (-1.4%), losing over 12,000 residents between 2000 and 2009. The 
relative change in population for Manatee (20.6%) exceeded the Florida average (16.0%), and 
resulted in over 54,000 additional residents. In contrast, the relative population changes in 
Sarasota (13.4%) and Charlotte (10.8%) counties were below that of Florida, and resulted in over 
43,000 and 15,000 additional residents, respectively.  

The median age of residents in 2008 for five of the study counties (Hillsborough was the 
exception) was higher than that of the state (40 years old) and the U.S. (37 years old) (Table 
3-2). The median age of residents ranged from a low of 37 years old in Hillsborough County to 
highs of 51 years old in Charlotte and 50 in Sarasota (Table 3-2). Higher (and lower) median 
ages also were reflected in the percentage of people older than 65 in each of the six counties. For 
example, only in Hillsborough County was the percentage of people older than 65 (11.8%) lower 
than that of the state (17.1%) or the U.S. (12.6%). Charlotte and Sarasota had the highest 
percentage of people older than 65 (30.5% and 29.9%, respectively).  

In terms of race, the six counties differed from patterns exhibited in 2008 by Florida and the U.S. 
as a whole (Table 3-3). Except for Hillsborough County, the percentage of whites in each county 
exceeded those for the U.S. (74.3%) and Florida (76.7%). The largest differences were in 
Sarasota and Charlotte counties with 14.7% and 13.1% more whites, proportionately, than 
Florida in general (Hillsborough had 1.2% fewer).  

TABLE 3-3. PERCENTAGE OF POPULATION BY RACE, AND OF HISPANICS OR LATINOS OF ANY RACE.  

County 
(from north 
to south) 

Whites 
Blacks or  
African 

American 

American 
Indian & 
Alaska 
Native 

Asian

Native 
Hawaiian 
& Other 
Pacific 

Islanders 

Some 
other 
race 

Two or 
more 
races 

Hispanic 
or  Latino 

(of any 
race) 

Pinellas 84.2% 10.0% 0.3% 2.9% 0.1% 1.1% 1.5%    6.9% 
Hillsborough 75.5% 15.8% 0.2% 3.0% 0.0% 3.5% 2.0% 22.3% 
Manatee 83.6% 8.4% 0.3% 1.7% 0.1% 4.7% 1.3% 13.0% 
Sarasota 91.4% 4.5% 0.1% 1.2% 0.0% 1.7% 1.0%   6.9% 
Charlotte 89.8% 5.4% 0.2% 1.0% 0.0% 1.9% 1.6%   5.2% 
Lee 84.6% 7.4% 0.3% 1.3% 0.0% 5.0% 1.3% 16.8% 
Florida 76.7% 15.3% 0.3% 2.2% 0.1% 3.6% 1.8% 20.5% 
US 74.3% 12.3% 0.8% 4.4% 0.1% 5.8% 2.2% 15.1% 
U.S. Census Bureau, 2008. 

The percentage of blacks (African Americans) in five of the counties was lower than that of 
Florida (15.3%), ranging from 10.8% lower in Sarasota County to 5.3% lower in Pinellas 
(Hillsborough’s percentage was 0.5% higher than Florida). The percentage of Asians in four of 
the counties was lower than that for Florida in general (2.2%), and ranged from 1.2% lower in 
Charlotte to 0.5% lower in Manatee. The percentages for Pinellas and Hillsborough were 0.7% 
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and 0.8% higher, respectively, than Florida. The percentage of Hispanics/Latinos (of any race) 
was lower than Florida in five of the counties (Hillsborough’s was 1.8% higher), ranging from 
15.3% lower in Charlotte to 3.7% lower in Lee.  

In all six counties, the percentage of the 2008 population (25 years of age or older) with a high 
school diploma or higher exceeded or equaled the Florida (84.9%) and U.S. averages (84.5%): 
the percentages ranged from 85.6% in Hillsborough to 89.9% in Sarasota County (Figure 3-2).  

 
FIGURE 3-2. PERCENTAGE OF POPULATION WITH A HIGH SCHOOL DIPLOMA OR HIGHER. 

The percentage of the population with a bachelor’s degree or higher in Hillsborough (28.8%), 
Sarasota (28.4%), and Pinellas (26.8%) counties exceeded the Florida average (25.7%) (Figure 
3-3). Hillsborough and Sarasota were the only study area counties to exceed the U.S. average 
(27.4%).  

 
FIGURE 3-3. PERCENTAGE OF POPULATION WITH BACHELOR’S DEGREES OR HIGHER. 
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3.2. ECONOMIC CHARACTERISTICS 

During 2009, the study area attracted more than 40 million visitors and their economic activity 
generated over $14 billion in expenditures. During the same period, the area accounted for 18% 
of Florida’s Tourist Development Tax2 (Table 3-4).  

TABLE 3-4. SELECT TOURIST STATISTICS FOR 2009. 

County Estimated number of 
visitors (millions) 

Expenditures 
(billions) 

Tourist Development 
Tax (millions)7 

Pinellas   5.01 $3.31 $24 
Hillsborough 15.02 $2.92 $19 
Manatee    0.453 $0.33   $5 
Sarasota   4.04* $2.04* $10 
Charlotte    0.35** $3.15**   $2 
Lee    4.76 $2.66 $22 

*2007 estimates; **2008 estimates. 1Klages, 2010; 2Bonn Marketing Research Group, 
2010; 3Klages, 2010b; 4Sarasota Convention & Visitors Bureau, 2010; 5Charlotte 
Harbor Visitor & Convention Bureau, 2009; 6Davidson Peterson Associates, 2010; 
7Florida Department of Revenue, 2010. 

 
The study area accounted for 18% of taxable sales in Florida during 2009 ($277 billion) (Table 
3-5). Hillsborough was the main contributor with $18.1 billion in sales, followed by Pinellas 
with $11.7 billion. The six counties were members of a group consisting of 32 Florida counties 
that reported taxable sales by boat dealers. Combined, the six counties accounted for 24% of the 
statewide total of taxable sales by boat dealers; Pinellas County was the second largest 
contributor in Florida and Lee County the sixth (Table 3-5; Figure 3-4).    

TABLE 3-5. TAXABLE SALES IN 2009. 

County 
Taxable 

sales 
(billions) 

Percentage 
of Florida 

Boat Dealers 
taxable sales 

(millions) 

Pinellas $11.7 4.2% $114 
Hillsborough $18.1 6.5%   $20 
Manatee  $3.7 1.3%   $57 
Sarasota   $5.4 1.9%   $38 
Charlotte  $1.8 0.8%   $35 
Lee   $8.9 3.2%   $81 
Florida   $276.9 18%     $1,443 

  Florida Department of Revenue, 2010b and c. 

                                                 

 
2 The Tourist Development Tax is a charge on the revenue from rentals of six months or less. 
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FIGURE 3-4. TWENTY COUNTIES IN FLORIDA WITH THE MOST TAXABLE SALES BY BOAT DEALERS. 

The U.S. Census Bureau estimates that over 9 million residents were in Florida’s labor force 
during 2008, representing 61.8% of the state’s population (Table 3-6). Of the six study area 
counties, only Hillsborough had a greater percentage of its residents (67.1%) in the labor force 
than did Florida in general. Of the remaining five counties, Charlotte County’s labor force was 
51.4% of its population, which was 10.4% lower than that of Florida.  

Occupation describes the type of work a person performs on the job. In general, the mix and 
relative proportions of occupation types in Florida and in the study area were similar (Table 3-6). 
In 2008, the largest block of occupations averaged 32% for the six counties combined and 
comprised management, professional, and related occupations. This block was followed by a six 
county average of 29% in sales and office occupations, 19% in service occupations, 11% in 
construction, extraction, maintenance and repair occupations, 9% in production, transportation 
and material moving, and, lastly, less than 1% in farming, fishing, and forestry occupations.  

TABLE 3-6. LABOR FORCE COMPOSITION AND OCCUPATIONS. 

County 

In labor 
force      

(16 years 
and over) 

Occupations 
Management, 
professional, 
and related 
occupations 

Service 
Sales 
and 

office 

Farming, 
fishing, 

and 
forestry 

Construction, 
extraction, 

maintenance 
and repair 

Production, 
transportation, 
and material 

moving 
Pinellas 60.1% 35.4% 17.7% 30.6% 0.1% 8.1%  8.2% 
Hillsborough 67.1% 37.2% 16.1% 28.1% 0.8% 8.4%  9.4% 
Manatee 58.3% 32.3% 17.3% 28.6% 2.0% 10.3%  9.6% 
Sarasota 54.1% 30.6% 21.9% 29.0% 0.2% 11.1%  7.2% 
Charlotte 51.4% 27.0% 18.3% 27.0% 0.9% 16.4%       10.3% 
Lee 57.3% 29.9% 19.9% 29.2% 0.5% 12.6%  7.8% 
Florida 61.8% 32.8% 19.2% 28.3% 0.7% 10.0% 8.9% 

 (U.S. Census Bureau, 2008). 
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Of the six counties, the average per capita income between 2006 and 2008 for Sarasota County 
stands out since it was 44% higher than that of Florida (Figure 3-5). Furthermore, Sarasota 
County’s per capita income for 2008 was the sixth highest in Florida. On average, the per capita 
income for Pinellas, Lee, and Manatee counties was higher than that of Florida, while that of 
Charlotte and Hillsborough was lower. Charlotte County had the lowest per capita income in the 
study area, and it ranked 23rd among Florida’s 67 counties. 

 
FIGURE 3-5. PER CAPITA INCOME COMPARISON 2005-2008 (U.S. BUREAU OF ECONOMIC ANALYSIS, 2010). 

The next chapter details the methods that were used to complete this study, including the 
telephone, mail, and e-mail/Internet surveys that provided the relevant characteristics of the boat 
fleets that were used to visit artificial reefs and information about the passengers who were 
onboard during trips to each county’s reefs. 
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4. METHODS 

The study relied on surveys implemented in the second half of 2009 to derive estimates of the 
economic benefits of reef use and the demographic characteristics of those who use them. The 
survey sampling frames were based on lists of potential reef users. This approach provided the 
needed estimates by targeting the various user groups for questioning using a combination of 
mail, telephone, and e-mail/Internet surveys. To obtain estimates of the target populations, 
information from survey respondents was augmented with an analysis of data from: (a) previous 
boating studies in southwest Florida, (b) estimates of the reef-user population from private 
pleasure boat licenses, and (c) licensing of for-hire operations. The remainder of this chapter 
provides details of the procedures that were implemented.  

An initial telephone survey of registered boaters who resided within the six-county study area 
was conducted to determine the proportion of saltwater recreational boaters who visit artificial 
reefs. Specific information provided by the survey included the proportion of respondents who 
took saltwater boating trips in the previous 12 months, the proportion of those trips that were to 
artificial reefs, the county from which reef trips originated and the vessel launch mode, and the 
types of activities conducted at reefs. The survey instrument is contained in Appendix 1. 

To construct the sample frame for the telephone survey, registration information (VTRS3) for all 
vessels registered in Florida was obtained from the Florida Department of Highway Safety and 
Motor Vehicles (DHSMV). Registration records that met the following criteria were eliminated: 

1. Boats less than 12 feet in length (deemed too small for artificial reef trips). 
2. Boats with a registration use identified as commercial or government (i.e., non-

recreational). 
3. Vessel types identified as airboat, canoe, or houseboat. 

Duplicate names and addresses were removed from the VTRS dataset and the resulting records 
were then geocoded. The geocode match rate to street addresses (with 9-digit or 5-digit ZIP 
codes) or to the centroid of a ZIP code (when no match was obtained for a street address) was 98 
percent. VTRS records pertaining to the six-county study area were extracted to comprise the 
sample frame of registered boats in each county (Table 4-1).  

  

                                                 

 
3 VTRS stands for the Vessel Title Registration System maintained by the Florida Department of Highway Safety 
and Motor Vehicles. 
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TABLE 4-1. TARGETED DISTRIBUTION OF SOUTHWEST FLORIDA PHONE SURVEY RESPONDENTS BY BOAT LENGTH. 

County 
Boats 12ft to <16ft  Boats 16ft to <26ft Boats 26ft or Greater Total 

Number 
Registered 

Total 
Sample 

Size 
Number 

Registered  
Sample 

Size 
 Number 

Registered 
Sample 

Size 
Number 

Registered 
Sample 

Size 
Pinellas    8,727     50     26,737    152      7,317     42     42,781    244 
Hillsborough  10,679     61     23,038    131      3,788     22     37,505    214 
Manatee    4,039     23       9,948      57      2,216     13     16,203      93 
Sarasota    4,315     25     12,826      73      3,070     18     20,211    116 
Charlotte    3,461     20     12,314      70      2,772     16     18,547    106 
Lee    6,954     40     27,766    158      6,607     38     41,327    236 
Totals  38,175   219   112,629    641    25,770   149   176,574 1,009 
 
A target of 1,000 responses to the telephone survey (from active boaters) was established, thus 
providing a confidence interval (margin of error) of ±3.09 at a confidence level of 95% (z=1.96). 
An active boater was defined as someone who had used his or her boat for saltwater boating in 
the six-county study area at least once during the previous year.  

The telephone sample for the six-county study area was distributed proportionally, by county, 
according to the number of registered boaters within three length classes: 12ft to <16ft, 16ft to 
<26ft, and 26ft or greater (Table 4-1). This was done to assure adequate representation of the 
various boat lengths in the survey results. The calculated sample sizes were always rounded up. 
For example, the 8,727 boats, 12ft to <16ft in length, that were registered in Pinellas County 
accounted for 4.94% of the total number of boats (176,754). The calculated sample size for this 
Pinellas County length class is 49.42 (0.494 times 1000), but 50 was the sample size used for the 
survey. Due to rounding, a sample size of 1,009 was used for the six-county study area. 
Telephone numbers for the sample were obtained from Marketing Systems Group4. 

A total of 1,529 boat owners were contacted during the telephone survey and, of these, 73% 
(1,119) were active boaters. The other 27% (410) had not boated in saltwater during the previous 
12 months and, therefore, were ineligible for the study. Twenty-seven percent of those who went 
saltwater boating in the previous 12 months (active boaters) reported visiting an artificial reef 
during one or more of their trips.  

4.1. THE DAY‐TRIPPER AND RESIDENT POPULATIONS OF RECREATIONAL BOATERS 

Information from three recreational boating characterizations conducted by Florida Sea Grant 
(FSG) and the Florida Fish and Wildlife Conservation Commission (Sidman et al. 2004, 2005, 
and 2006) was used to determine the day-tripper5 population of recreational boaters who used 

                                                 

 
4 http://www.m-s-g.com 
5 Day-tripper is a reef user who travels to a launch facility in another county, but returns home on the same day. The 
geographic extent that encompasses the day-tripper population can be considered “a regional service area.” Day-
trippers are a subset of Visitors, which also includes reef users who travel to a launch facility from a location that is 
outside of the regional service area and, therefore, will likely overnight in the county where the reef trip originates. 
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artificial reefs in the six-county study area. Results from the boating characterization studies 
were based on approximately 5,000 questionnaire responses mailed to over 19,000 boaters 
observed at saltwater boating facilities throughout the six-county study area.  

The sample frames developed for the boating characterizations were constructed by (1) 
surveying public boat ramps repeatedly over the course of a year and recording the tag numbers 
of parked vehicles and boat trailers and (2) recording the registration information of vessels at 
marinas and dry storage facilities. The tag numbers and registration information were used to 
obtain the names and mailing addresses of the owners’ of the vehicles, trailers, and boats 
observed and recorded at each boat launch facility. The owners’ mailing addresses also were 
used to obtain GIS coordinates, and map their landside origin (place of residence). GIS software 
(ArcGIS 9.x) and online commercial geocoding services, such as TeleAtlas 
(www.geocode.com), were used to geographically locate the homes of facility patrons.  

Respondents to the characterization survey provided travel times from their residences to the 
boat launch facilities they used in the six counties. These travel times were used to define the 
geographic extent, or regional service area, from which boaters were willing to travel to launch 
facilities in the six study counties to partake in one-day boating excursions. In other words, the 
geographic area encompassed the population of day-trippers, from outside of the six-county 
study area, who accessed launch facilities in one of the six study counties.  

The geographic extent of the regional service area determined from travel times, in conjunction 
with Geographic Information System (GIS) functionality, was used to extract records of 
registered boaters from the Florida VTRS. The sample frame for the mail survey was then drawn 
from the extracted records. Only a boater who owned a vessel that had a valid registration during 
any time of the 12-month study period was eligible to receive a survey for the project. Boaters 
with vessels that were not registered during any point of the previous 12 months were not 
included because it is unlikely that they used an unregistered boat to visit reefs during the period 
of interest.  

The research team designed a survey instrument (Appendix 2) to ascertain from resident6 and 
day-tripper reef users (and others who accompany them on trips to reefs): (1) expenditures 
associated with reef use, (2) demographic characteristics of reef users, and (3) temporal changes 
in reef use due to hurricanes and red tide. In addition, reef users were queried about their 
“willingness to pay” for improved reefs and/or the placement of additional reefs.  

A sample of 10,000 names and addresses of boat owners who lived in the regional service area 
was drawn from VTRS records, and another 10,000 names and addresses were drawn for boat 
                                                 

 
6 Resident is a reef user who travels to a launch facility (e.g., ramp, dry stack, wet slip, dock) that is located within 
his/her county of residence. 
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owners who lived in the six-county study area. The Florida Survey Research Center (FSRC) 
printed and mailed 20,000 survey instruments, and then entered the returns into a SAS dataset. 
FSRC also performed a thorough review of the data to insure its quality: for example, having 
numbers in correct/reasonable ranges and checking results for correctness. The project PI also 
performed an extensive check of the survey returns. Overall, 3,172 surveys were returned, which 
corresponds to a return rate of approximately 16 percent.  

4.2. THE FOR‐HIRE FLEET AND ITS CLIENT POPULATION 

The goal of the for-hire sector surveys was to obtain information from the population of industry 
members who operate in the six study area counties and from a sample of their clients. The 
objectives were to determine, for each for-hire vessel type, the annual number of for-hire trips 
taken to artificial reefs, the average number of clients (both resident and non-resident) onboard 
during a reef day, and the average trip expenditures incurred by resident and non-resident clients 
for an artificial reef trip aboard a for-hire vessel.  

4.1.1 FOR‐HIRE OPERATORS 

The population and characteristics of for-hire boats in the study area, by vessel type, was 
constructed from lists that were obtained from the following sources:  

1. National Marine Fisheries Service, Southeast Regional Office: 
a. Charter/party boat operators 
b. “Six-Pack” charter operations 

2. Florida Division of Vessel Titling: Guide boat operators 
3. A list of dive charter operators was developed from business directories, 

YellowPages.com, trade association lists, and various websites 

The lists were assumed to contain the names and addresses of all for-hire operators in the six-
county study area, thereby constituting the area’s entire for-hire fleet. Information on artificial 
reef use and patronage was collected via a mail-out survey sent by the Florida Survey Research 
Center (FSRC) to the 963 persons that resulted from the sources listed above. The cover letter 
and the survey questionnaire are contained in Appendix 3.  

The mail survey resulted in 138 questionnaires being completed and returned by for-hire 
operators. To boost the return, those operators who did not return a questionnaire were contacted 
by telephone and asked the same questions that were on the mailed instrument. The telephone 
survey resulted in 87 additional completions, for a final tally of 225 completed questionnaires 
and a final return rate of 23 percent. The information obtained from the survey of for-hire 
operators was used to estimate its total capacity, including the total number of days per year 
spent at reefs by the fleet and the total number of clients onboard.  
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4.1.2 FOR‐HIRE CLIENTS 

A commercial firm (Expedite7) was used to implement an e-mail/Internet survey to collect 
expenditure information from for-hire sector clients. This method was chosen because it had 
been used successfully by UF researchers (including co-author Hodges), and because the survey 
could be sent to a large number of e-mail recipients. The services provided by Expedite were 
rental of their e-mail list and the broadcast of, and reporting for, three sequential e-mail 
campaigns. The survey aim was to obtain a sufficient number of client responses (200-300) to 
provide adequate data on expenditures related to trips to artificial reefs. For each of the three 
campaigns, e-mails were sent to the same 6,841,151 potential respondents. Of these recipients, 
1,689,152 viewed the e-mail, 1,495 clicked the link (URL) to the online survey, and 224 
completed it. Appendix 4 contains the questionnaire designed to survey for-hire clients. 

The estimates derived from this study are comparable to those generated for other regions of 
Florida and include estimates of boat- and person-days. This study relied on “bottom-up” 
estimates of reef use (i.e., identifying and targeting users from known waterway access points 
and using the total number of users, such as the number of licenses and registrations, to derive 
population and fleet estimates). The approach took advantage of existing data from recent 
boating studies in Southwest Florida and was feasible for this study due to the involvement of 
county personnel and well-defined user groups (e.g., fishers and divers). 

                                                 

 
7 http://www.expedite-email-marketing.com/ 
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5. ARTIFICIAL REEF‐RELATED EXPENDITURES BY PEOPLE ONBOARD PRIVATE BOATS 

This chapter explains how expenditures related to the use of artificial reefs were determined for 
residents and non-residents (visitors) onboard private pleasure (recreational) boats during the 12-
month study period for each of the six study counties. To determine a county’s economic impacts 
resulting from individuals on private pleasure boats using artificial reefs, it was necessary to 
apportion the reef-related expenditures made in each study county into two groups: those made 
by (a) residents and by (b) non-residents of the study county in which the expenditures occurred. 
To do so, each artificial reef party day reported by survey respondents was assigned to one of the 
following three cases: 

Case 1: The launch county (one of the six study-area counties) and the boat owner’s 
county of residence were the same. For example, a boat owned by a Pinellas County 
resident was launched (or departed) from a boating facility located in Pinellas County.  

Case 2: The launch county (one of the six study-area counties) and the boat owner’s 
county of residence were not the same; however, both the launch county and the boat 
owner’s county of residence were one of the six study-area counties. For example, a 
boat owned by a Pinellas County resident was launched (or departed) from a boating 
facility located in one of the other five study-area counties (Hillsborough, Manatee, 
Sarasota, Charlotte, or Lee). 

Case 3: The launch county (one of the six study-area counties) and the boat owner’s 
county of residence were not the same. Furthermore, the boat owner’s county of 
residence was not one of the six study-area counties. For example, a boat owned by a 
Polk County resident was launched (or departed) from a boating facility located in 
Pinellas, Hillsborough, Manatee, Sarasota, Charlotte, or Lee. 

Assigning each artificial reef party day to one of the three cases facilitated better estimates of the 
parameters needed to calculate total expenditures. The average number of residents and non-
residents onboard during a typical artificial reef day are two examples of parameters that are 
critical to an accurate estimation of expenditures. The methods and results that follow 
demonstrate how these two parameters and others varied significantly among the three cases.  

For each of the six study-area counties, it was necessary to estimate the number (population) of 
privately-owned pleasure boats (12 feet in length or longer) that were used to visit a study 
county’s artificial reefs during the 12-month study period. Separate sources of information were 
used to determine (1) the number of pleasure boats registered to study county residents and (2) 
the number of pleasure boats registered to non-study county residents that were used to visit 
artificial reefs belonging to the study counties.  
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5.1. NUMBER OF PRIVATE BOATS USED TO VISIT ARTIFICIAL REEFS 

The number of private pleasure boats owned by study county residents that could potentially be 
used to visit an artificial reef was extracted from Florida’s VTRS using the criteria outlined in 
chapter 4. Table 5-1 (column a) shows, for each of the six counties, the population of private 
pleasure boats that were ≥12 feet in length and registered to residents of the county. The number 
of boats ranged from 16,203 in Manatee County to 42,781 in Pinellas County. 

The next step was to estimate, from this subset, the number of boats that were used to visit an 
artificial reef during the 12-month study period. These estimates were based on phone survey 
responses from 1,529 private pleasure boat owners, each of whom was a resident of one of the 
six study counties.  

Overall, about 73% of the telephone survey respondents said that they had used their boats in the 
previous 12 months. Approximately 27% of these active boaters reported that they also had used 
their boats to visit an artificial reef in one of the six study counties during that same period. 
These two percentages were used to estimate the number of resident-owned pleasure boats in 
each study county that had been used to visit an artificial reef at least once during the 12-month 
survey period (Table 5-1, column c).  

For example, VTRS data showed that 42,781 pleasure boats (≥12 feet in length) were registered 
to (owned by) Pinellas County residents, which potentially could be used to visit an artificial reef 
(Table 5-1, column a). Based on the telephone survey results, approximately 73.8% of these 
boats (31,558) were used at least once during the 12-month survey period (Table 5-1, column b) 
and, of these, approximately 27.1% (8,539) were used to visit a reef (Table 5-1, column c).  

The estimated number of resident-owned pleasure boats that were used to visit an artificial reef 
during the 12-month period ranged from 3,009 in Manatee County to 8,539 in Pinellas County 
(Table 5-1, column c). These are termed active artificial reef boats for the purposes of this study. 

TABLE 5-1. POPULATION OF PRIVATE PLEASURE BOATS (≥12 FEET IN LENGTH) REGISTERED IN EACH STUDY 
COUNTY AND THE NUMBER OF PARTY DAYS AND ARTIFICIAL REEF PARTY DAYS DURING THE 12-MONTH STUDY 
PERIOD. 

County Where Boat 
Registered/Owner’s 
County of Residence 

Registered Private Pleasure Boats (≥12 feet in length)  
Owned by Residents During 12-Month Study Period 

a. Total  
number 

b. Number with 
party days  

c. Number with 
artificial reef 

party days 
Pinellas 42,781 31,558 8,539 
Hillsborough 37,505 24,244 6,560 
Manatee 16,203 11,120 3,009 
Sarasota 20,211 15,981 4,324 
Charlotte 18,547 15,519 4,199 
Lee 41,327 31,247 8,455 
All Six Counties     176,574      129,668         35,088 
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NOTE: The results in Table 5-1 and all subsequent tables are based on spreadsheet 
calculations that involved several steps, with each step carried out to several significant 
digits (decimal places). Thus, the results the reader would obtain from calculations 
using the numbers in the text (which are rounded) will not equal those shown in the 
tables (which reflect results from the more precise spreadsheet calculations). 

 
Information from previous recreational boating studies conducted within the six study counties 
was used to estimate the number (population) of private pleasure boats (12 feet in length or 
longer) owned by non-study county residents and that were used to visit artificial reefs in each 
study county. The estimates were based on an analysis of tag (registration) numbers recorded for 
vessels, vehicles, and boat trailers observed at boating facilities – including ramps, marinas, and 
dry stacks – during three recreational boating characterizations conducted in Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte, and Lee counties (Sidman et al., 2004, 2005, 2006).  

The vessel, vehicle, and trailer registration numbers observed at boating facilities during the 
three recreational boating characterizations were used to determine the proportions of facility 
users (individuals) that represented residents and non-residents of the county from which they 
departed (i.e., launched a boat). This was done by matching the vehicle, trailer, and vessel tag 
numbers to DHSMV records to obtain owner addresses.  

Table 5-2 shows the distribution of the 13,739 unique observations8 compiled from the field data 
sheets that were recorded at boat ramps, marinas, and dry stack facilities in each of the six study 
counties. On average, 68.3% of the boats that used a boating facility in one of the six counties 
were owned by residents of the county from which the boats departed (were launched), 18.1% 
were owned by residents of another study county, and the remaining 13.6% were owned by 
residents from a non-study county. 

                                                 

 
8 Though a particular vessel, vehicle, or trailer may have been observed on more than one occasion in a study 
county, it was counted only once for the purpose of this study. 
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TABLE 5-2. THE GEOGRAPHIC DISTRIBUTION OF OWNERSHIP FOR PRIVATE PLEASURE BOATS THAT USED A 
BOATING FACILITY IN A STUDY COUNTY, AS DETERMINED FROM VESSEL, VEHICLE, AND TRAILER REGISTRATIONS. 

County Where Vessel or 
Tow Vehicle/Trailer was 
Observed (Launch County) 

Number (%) of Vehicles/Vessels Owned by Residents of: 
a. Launch 
County 

b. A Study County  
 (not launch County) 

c. A Non-Study 
County  

Pinellas 1,554 (61.3%) 655 (25.8%)   328 (12.9%) 
Hillsborough    657 (75.3%) 70 (8.0%)   146 (16.7%) 
Manatee    869 (62.7%) 258 (18.6%)   259 (18.7%) 
Sarasota 2,260 (70.3%) 698 (21.7%) 256 (8.0%) 
Charlotte    952 (51.5%) 542 (29.3%)   353 (19.1%) 
Lee 3,088 (79.5%)          270 (7.0%)   524 (13.5%) 
All Six Counties 9,380 (68.3%)       2,493 (18.1%) 1,866 (13.6%) 

 
Table 5-3 shows the numbers (target populations) of active private pleasure boats owned by non-
study county residents that were used at (departed from) a boating facility in one of the six 
counties over the 12-month period to visit an artificial reef. Target populations of non-resident 
boats were determined using the proportions from Table 5-2 (columns a and c) in combination 
with the respective target populations of resident boats that were previously determined (Table 
5-1, columns b and c).  

For example, the target population (number) of active private pleasure boats owned by Pinellas 
County residents was determined to be 31,558 (Table 5-1). Since the population of active 
pleasure boats owned by Pinellas County residents represents 61% of all active private pleasure 
boats that used boating facilities in Pinellas County (Table 5-2), then the share of active pleasure 
boats from a non-study county (Case 3) is 6,661 (Table 5-3, column a) and the share of pleasure 
boats from a non-study county that used artificial reefs in Pinellas County is 1,802 (Table 5-3, 
column b). Overall, an estimated 28,229 pleasure boats from non-study counties used a boating 
facility in one of the six study counties and, of these, 7,639 visited an artificial reef located in 
one of the six counties (Table 5-3).  

TABLE 5-3. POPULATION OF PRIVATE PLEASURE BOATS FROM OUTSIDE THE STUDY AREA THAT HAD PARTY DAYS 
AND ARTIFICIAL REEF PARTY DAYS IN A STUDY AREA COUNTY DURING THE 12-MONTH SURVEY PERIOD (CASE 3). 

Launch 
County 

Number of Private Pleasure Boats Owned by Non-Study 
County Residents During the 12-Month Study Period (Case 3) 
a. With at least one party  
day in the launch county 

b. With at least one artificial reef 
party day in the launch county 

Pinellas 6,661 1,802 
Hillsborough 5,388 1,458 
Manatee 3,314 897 
Sarasota 1,810 490 
Charlotte 5,754 1,557 
Lee 5,302 1,435 
All Six Counties  28,229 7,639 
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5.2. AVERAGE NUMBER OF PARTY DAYS SPENT AT ARTIFICIAL REEFS  

Next, it was necessary to estimate the average number of party days that an active private 
pleasure boat was used to visit artificial reefs (artificial reef party days) during the 12-month 
study period. For each study county, an estimate of the average number of artificial reef party 
days per private pleasure boat was derived for active artificial reef boats owned by county 
residents (Cases 1 and 2) and for boats that were used in the county but were owned by non-
study county residents (Case 3). These estimates were derived from responses to question 6 on 
the survey questionnaire that was mailed to private pleasure boat owners residing in a study 
county and to owners residing in non-study counties (Appendix 2).  

Table 5-4 shows the average number of party days that an active pleasure boat registered in the 
study county was used to visit an artificial reef during the 12-month study period for:  

 Case 1: the boat was launched within the owner’s county of residence (column a); and 
 Case 2: the boat was launched from a county other than the owner’s county of residence 

(column b).  

Column c shows the average number of party days at artificial reefs during the 12-month period 
for all launches regardless of the launch county (in other words, the sum of columns a and b). 
Overall, an active pleasure boat that was registered to (owned by) a Sarasota County resident had 
the most artificial reef party days (16.47) during the 12-month study period and one registered in 
Hillsborough County had the fewest (12.84).  

TABLE 5-4. AVERAGE ANNUAL NUMBER OF CASE 1 AND CASE 2 ARTIFICIAL REEF PARTY DAYS FOR AN ACTIVE 
PLEASURE BOAT OWNED BY (REGISTERED TO) A STUDY COUNTY RESIDENT. 

County Where Boat 
Registered/Owner’s 
County of Residence 

Average Number of Artificial Reef Party Days per Active Pleasure Boat 
During 12-Month Study Period 

a. Case 1: boat launched 
within owner’s county + b. Case 2: boat launched 

outside owner’s county = c. Regardless of 
launch county 

Pinellas  14.97 + 0.74 = 15.71 
Hillsborough     7.13 + 5.71 = 12.84 
Manatee 12.47 + 2.47 = 14.94 
Sarasota 12.47 + 4.00 = 16.47 
Charlotte 11.74 + 1.54 = 13.28 
Lee 14.00 + 0.79 = 14.79 

 
Table 5-5 shows the average number of case 3 artificial reef party days during the 12-month 
study period that an active pleasure boat registered to (owned by) a non-study county resident 
was launched (departed) from a study county. The values ranged from a low of 4.94 days in 
Sarasota County to a high of 12.91 artificial reef party days in Lee County. 
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TABLE 5-5. AVERAGE ANNUAL NUMBER OF ARTIFICIAL REEF PARTY DAYS IN EACH STUDY COUNTY BY AN ACTIVE 
PLEASURE BOAT OWNED BY (REGISTERED TO) A NON-STUDY COUNTY RESIDENT (CASE 3). 

County Where 
Boat was 
Launched 

Average Annual Number of 
Artificial Reef Party Days per 
Active Boat Registered to a 
Non-Study County Resident 

Pinellas 10.19 
Hillsborough    7.43 
Manatee   6.30 
Sarasota   4.94 
Charlotte 12.12 
Lee 12.91 

5.3. AVERAGE NUMBER OF PEOPLE ONBOARD DURING AN ARTIFICIAL REEF PARTY DAY 

The next step was to use responses to questions 9d and 9e from the survey questionnaire to 
estimate the average number of people onboard a private pleasure boat during an artificial reef 
party day. This estimate includes the number of residents (column a) and non-residents (column 
b) of the study county from which the boat was launched. Table 5-6 shows the estimates for Case 
1, which corresponds to artificial reef party days where the launch county and the boat owner’s 
county of residence were the same; in other words, boat owners launched their vessels from 
facilities located within their own county of residence. The number of people onboard during an 
artificial reef party day (column c) ranged from 3.08 in Sarasota County to 3.44 in Pinellas 
County (Table 5-6).  

TABLE 5-6. AVERAGE NUMBER OF PEOPLE ONBOARD DURING A CASE 1 ARTIFICIAL REEF PARTY DAY, INCLUDING 
RESIDENTS AND NON-RESIDENTS OF THE LAUNCH COUNTY (THE BOAT OWNER’S COUNTY OF RESIDENCE AND THE 
LAUNCH COUNTY ARE THE SAME). 

County Where Boat 
was Launched and 
Registered/Owner’s 
County of Residence 

Average Number of People Onboard During a Case 1 Artificial Reef Party Day 
(The launch county and the boat owner’s county of residence are the same) 

a. Residents of  
launch/owner’s county + b. Non-residents of 

launch/owner’s county = c. All people 
onboard 

Pinellas 2.98 + 0.46 = 3.44 
Hillsborough  2.85 + 0.28 = 3.13 
Manatee 2.74 + 0.38 = 3.13 
Sarasota 2.68 + 0.40 = 3.08 
Charlotte 2.47 + 0.79 = 3.26 
Lee 2.69 + 0.53 = 3.21 

 
Table 5-7 shows the average number of people onboard during an artificial reef party day when 
the launch county and the boat owner’s county of residence were not the same; this situation 
corresponds to both Case 2 and Case 3. The number of people onboard ranged from 2.92 for Lee 
County to 4.04 for Sarasota County. 
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TABLE 5-7. AVERAGE NUMBER OF PEOPLE ONBOARD DURING CASE 2 AND CASE 3 ARTIFICIAL REEF PARTY DAYS, 
INCLUDING RESIDENTS AND NON-RESIDENTS OF THE LAUNCH COUNTY (THE BOAT OWNER’S COUNTY OF 
RESIDENCE AND THE LAUNCH COUNTY ARE DIFFERENT). 

County Where Boat:    
 

Owner Lives (Case 2) 
Launched      (Case 3) 

Average Number of People Onboard During Case 2 and 3 Artificial Reef Party Days
(The launch county and the boat owner’s county of residence are the different)  

a. Residents of 
launch county + b. Residents of  

boat owner’s county = c. All people onboard

Pinellas 1.06 + 2.56 = 3.62 
Hillsborough  1.20 + 1.99 = 3.19 
Manatee 0.59 + 3.00 = 3.59 
Sarasota 1.21 + 2.83 = 4.04 
Charlotte 0.67 + 2.55 = 3.22 
Lee 0.83 + 2.09 = 2.92 

5.4. TOTAL NUMBER OF ARTIFICIAL REEF PARTY DAYS 

Next, it was necessary to calculate the total number of artificial reef party days that boat owners 
launched their boats in each study county over the 12-month study period: 

 from a facility located within their own county of residence (Case 1); or 
 from a facility located in a study county other than their own county of residence (Cases 

2 and 3);  

For each study county, the total number of Case 1 artificial reef party days was the product of the 
number of private pleasure boats owned by study county residents that were used to visit an 
artificial reef during the 12-month study period (Table 5-1, column c) and the average annual 
number of days an active reef boat registered to (owned by) a study county resident was 
launched to visit an artificial reef from a study county boating facility (Table 5-4, column a).  

For example, an estimated 8,539 private pleasure boats owned by Pinellas County residents were 
used to visit artificial reefs during the 12-month study period (Table 5-1, column c). When these 
private pleasure boats were launched from a facility located in Pinellas County, each boat spent 
an average of 14.97 days at artificial reefs during the same period (Table 5-4, column a). This 
resulted in Pinellas County residents using their pleasure boats for 127,805 party days at Pinellas 
County artificial reefs (Table 5-8, column a). The total number of artificial reef party days for 
Case 1 ranged from 37,509 in Manatee County to 127,805 in Pinellas County (Table 5-8, column 
a). 

For each study county, the total number of Case 2 artificial reef party days was the product of the 
number of private pleasure boats owned by study county residents that were used to visit an 
artificial reef during the 12-month study period (Table 5-1, column c) and the average number of 
party days that an active boat registered to (owned by) a study county resident was launched to 
visit an artificial reef from a boating facility located in a study county other than owner’s county 
of residence (Table 5-4, column b).  
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For example, the estimated 8,539 pleasure boats owned by Pinellas County residents that were 
used to visit artificial reefs during the 12-month study period (Table 5-1, column c) each spent, 
on average, 0.74 party days at artificial reefs when launched from a county other than Pinellas 
(Table 5-4, column b). This resulted in 6,297 Case 2 artificial reef party days when Pinellas 
County residents launched their boats from a facility located in one of the other five study 
counties (Table 5-8, column b). The estimated total number of Case 2 artificial reef party days 
ranged from 6,297 in Pinellas County to 37,442 in Hillsborough County (Table 5-8, column b). 

TABLE 5-8. TOTAL NUMBER OF CASE 1 AND CASE 2 ARTIFICIAL REEF PARTY DAYS DURING THE 12-MONTH STUDY 
PERIOD BY BOATS OWNED BY RESIDENTS OF EACH STUDY COUNTY. 

County Where Boat 
Registered/Owner’s 
County of Residence 

Number of Artificial Reef Party Days During 12-Month Study Period 
a. Case 1: boat launched from  
owner’s county of residence  

b. Case 2: boat launched in  
another study county (not owner’s) 

Pinellas 127,805 6,297 
Hillsborough 46,775 37,442 
Manatee 37,509 7,419 
Sarasota 53,904 17,298 
Charlotte 49,297 6,451 
Lee 118,376 6,679 
All Six Counties 433,666 81,586 

 
Table 5-9 shows the number of artificial reef party days in each study county by boats that were 
owned by residents of the other study counties (Case 2). Note that the totals in Table 5-9 and 
Table 5-8 (column b) are equal (81,586) because they both are the sum of all Case 2 artificial 
reef party days in the six-county study area. However, the number of days listed for each study 
county differs in each table. This is because Table 5-8 (column b) shows, for each study county, 
the number of days its residents spent elsewhere, whereas Table 5-9 shows the number of days 
spent in the county by residents from the other five counties. 

TABLE 5-9. TOTAL NUMBER OF CASE 2 ARTIFICIAL REEF PARTY DAYS IN EACH STUDY COUNTY DURING THE 12-
MONTH STUDY PERIOD BY BOATS OWNED BY RESIDENTS OF OTHER STUDY COUNTIES. 

Study County 
Where Boat Was 
Launched  

Number of Artificial Reef Party Days in the Launch 
County During 12-Month Study Period by Boats 

Owned by Residents of Other Study Counties  
Pinellas 34,997 
Hillsborough 3,348 
Manatee 13,642 
Sarasota 8,719 
Charlotte 11,214 
Lee 9,666 
All Six Counties 81,586 

 
For each study county, the total number of Case 3 artificial reef party days during the 12-month 
study period was the product of the number of private pleasure boats owned by non-study county 
residents that were used to visit an artificial reef in the study county (Table 5-3, column b) and 
the average number of party days that an active reef boat registered to (owned by) a non-study 
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county resident was launched to visit an artificial reef from a boating facility located in the study 
county (Table 5-5).  

For example, the estimated 1,802 private pleasure boats owned by non-study county residents 
that were launched from a Pinellas County boating facility to visit artificial reefs during the 12-
month study period (Table 5-3, column b), each spent, on average, 10.19 party days at artificial 
reefs (Table 5-5). This resulted in 18,355 artificial reef party days during which non-study 
county residents launched their boat from a Pinellas County boating facility (Table 5-10). The 
estimated total number of Case 3 artificial reef party days ranged from 2,422 in Sarasota County 
to 18,873 in Charlotte County (Table 5-10). 

TABLE 5-10. TOTAL NUMBER OF CASE 3 ARTIFICIAL REEF PARTY DAYS IN EACH STUDY COUNTY DURING THE 12-
MONTH STUDY PERIOD FOR BOATS OWNED BY NON-STUDY COUNTY RESIDENTS. 

County Where 
Boat was 
Launched 

Total Number of Artificial Reef Party Days During 
12-Month Study Period by Boats Registered to 

Non-Study County Residents (Case 3) 
Pinellas 18,355 
Hillsborough 10,834 
Manatee 5,648 
Sarasota 2,422 
Charlotte 18,873 
Lee 18,528 
All Six Counties 74,660 

5.5. TOTAL NUMBER OF PERSON DAYS SPENT AT ARTIFICIAL REEFS  

Next it was necessary to calculate the total number of persons onboard, including residents and 
non-residents, during Case 1, 2, and 3 artificial reef party days for each study county during the 
12-month period.  

For each study county, the total number of Case 1 person days residents spent at their county’s 
artificial reefs was the product of the average number of residents onboard a county resident-
owned active reef boat that was launched from a county facility to visit an artificial reef (Table 
5-6, column a) and the total number of Case 1 artificial reef party days for the county (Table 5-8, 
column a).  

For example, during a typical Case 1 artificial reef party day on a pleasure boat launched from, 
and owned by a resident of, Pinellas County, there were 2.98 Pinellas County residents onboard 
(Table 5-6, column a). Furthermore, over the 12-month study period, an estimated 127,805 
artificial reef party days involved private pleasure boats owned by Pinellas County residents that 
were launched from a Pinellas County facility  (Table 5-8, column a). Thus, during the 12-month 
study period, Pinellas County residents spent a total of 380,307 person days at Pinellas County 
artificial reefs while onboard pleasure boats owned by Pinellas County residents (Table 5-11, 
column a). The estimated total number of Case 1 person days spent by residents at their county’s 
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artificial reefs ranged from 102,903 in Manatee County to 380,307 in Pinellas County (Table 
5-11, column a). 

For each study county, the total number of Case 1 person days that non-residents spent at the 
county’s artificial reefs was the product of the average number of non-residents onboard a county 
resident-owned active reef boat that was launched from a county facility to visit an artificial reef 
(Table 5-6, column b) and the total number of Case 1 artificial reef party days for the county 
(Table 5-8, column a).  

For example, during a typical Case 1 artificial reef party day on a pleasure boat launched from, 
and owned by a resident of, Pinellas County resident, there were 0.46 non-residents onboard 
(Table 5-6, column b). Furthermore, over the 12-month study period, an estimated 127,805 
artificial reef party days involved private pleasure boats owned by Pinellas County residents that 
were launched from a Pinellas County facility (Table 5-8, column a). Thus, during the 12-month 
study period, non-residents of Pinellas County spent a total of 58,916 person days at Pinellas 
County artificial reefs while onboard pleasure boats owned by Pinellas County residents (Table 
5-11, column b). The estimated total number of Case 1 person days spent by non-residents at 
each study county’s artificial reefs ranged from 13,132 in Hillsborough County to 62,204 in Lee 
County (Table 5-11, column b). 

TABLE 5-11. TOTAL NUMBER OF CASE 1 PERSON DAYS SPENT BY RESIDENTS AND NON-RESIDENTS AT EACH STUDY 
COUNTY’S ARTIFICIAL REEFS DURING THE 12-MONTH STUDY PERIOD WHEN ONBOARD A BOAT OWNED BY A 
COUNTY RESIDENT. 

County Where Boat 
Registered/Owner’s 
County of Residence 

Total Number of Case 1 Person Days Spent at Artificial Reefs 
in Each Study County During the 12-Month Study Period  
a. By residents of county  b. By non-residents of county 

Pinellas 380,307 58,916 
Hillsborough 133,274 13,132 
Manatee 102,903 14,313 
Sarasota 144,547 21,381 
Charlotte 121,812 39,120 
Lee 318,184 62,204 
All Six Counties 1,201,027 209,066 

 
For each study county, the total number of Case 2 person days that its residents spent at another 
study county’s artificial reefs was the product of the average number of its residents onboard an 
active reef boat owned by one its residents that was launched from a different study county 
facility to visit an artificial reef (Table 5-7, column b) and the total number of Case 2 artificial 
reef party days for the county (Table 5-8, column b).  

For example, during a typical Case 2 artificial reef party day on a private pleasure boat owned by 
a Pinellas County resident that was launched from another county, there were 2.56 Pinellas 
County residents onboard (Table 5-7, column b). Furthermore, over the 12-month study period, 
an estimated 6,297 artificial reef party days involved pleasure boats owned by Pinellas County 
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residents that were launched from a facility located in a county other than Pinellas (Table 5-8, 
column b). Thus, during the 12-month study period, Pinellas County residents spent a total of 
16,145 person days at another county’s artificial reefs while onboard pleasure boats owned by 
Pinellas County residents (Table 5-12, column a). The estimated total number of Case 2 person 
days spent by residents at another county’s artificial reefs ranged from 13,933 for Lee County to 
74,353 for Hillsborough County (Table 5-12, column a). 

For each study county, the total number of Case 2 person days that non-residents spent onboard 
residents’ boats while at artificial reefs was the product of the average number of non-residents 
onboard an active reef boat owned by one of its residents that was launched from another study 
county’s facility to visit an artificial reef (Table 5-7, column a) and the total number of Case 2 
artificial reef party days for the county (Table 5-8, column b).  

For example, during a typical Case 2 artificial reef party day on a private pleasure boat owned by 
a Pinellas County resident that was launched from another county, there were 1.06 non-Pinellas 
County residents onboard (Table 5-7, column a). Furthermore, over the 12-month study period, 
an estimated 6,297 artificial reef party days involved pleasure boats owned by Pinellas County 
residents that were launched from a facility located in a county other than Pinellas (Table 5-8, 
column b). Thus, during the 12-month study period, non-Pinellas County residents spent a total 
of 6,691 person days onboard pleasure boats owned by Pinellas County residents that were 
launched in another county (Table 5-12, column b). The estimated total number of Case 2 person 
days spent by non-residents (of boat owner’s county) at another county’s artificial reefs ranged 
from 4,338 for Charlotte County to 45,019 for Hillsborough County (Table 5-12, column b). 

TABLE 5-12. TOTAL NUMBER OF CASE 2 PERSON DAYS SPENT BY RESIDENTS AND NON-RESIDENTS AT EACH STUDY 
COUNTY’S ARTIFICIAL REEFS DURING THE 12-MONTH STUDY PERIOD WHEN ONBOARD A BOAT OWNED BY A 
COUNTY RESIDENT. 

County Where Boat 
Registered/Owner’s 
County of Residence 

Total Number of Case 2 Person Days Spent at Artificial Reefs 
in Another Study County During the 12-Month Study Period  

a. By residents of boat  
owner’s county  

b. By non-residents of boat 
owner’s county 

Pinellas 16,145 6,691 
Hillsborough 74,353 45,019 
Manatee 22,258 4,364 
Sarasota 49,010 20,901 
Charlotte 16,462 4,338 
Lee 13,933 5,530 
All Six Counties 192,162 86,843 

 
Table 5-13 shows the total number of person days spent at each study county’s artificial reefs by 
residents and non-residents while onboard boats owned by residents from the other five study 
counties.  

1058



    

37 

TABLE 5-13. TOTAL NUMBER OF CASE 2 PERSON DAYS SPENT BY RESIDENTS AND NON-RESIDENTS AT EACH STUDY 
COUNTY’S ARTIFICIAL REEFS DURING THE 12-MONTH STUDY PERIOD WHEN ONBOARD BOATS OWNED BY 
RESIDENTS OF THE OTHER STUDY COUNTIES. 

County Where Boat 
was Launched (not 
boat owner’s county) 

Total Number of Case 2 Person Days Spent at Artificial Reefs 
in Each Study County During the 12-Month Study Period  
a. By residents of the  

launch county  
b. By residents of a study county 

other than the launch county 
Pinellas 40,761 72,503 
Hillsborough 3,090 8,898 
Manatee 16,075 33,735 
Sarasota 6,109 23,875 
Charlotte 11,360 27,130 
Lee 9,448 26,021 
All Six Counties 86,843 192,162 

 
For each study county, the total number of Case 3 person days that its residents spent at the 
county’s artificial reefs was the product of the average number of its residents onboard an active 
reef boat owned by a non-study county resident that was launched from a study county boating 
facility (Table 5-7, column a) and the total number of Case 3 artificial reef party days in the 
study county (Table 5-10).  

For example, during a typical artificial reef party day on a boat that was launched from Pinellas 
County but owned by a non-study county resident, there were 1.06 Pinellas County residents 
onboard (Table 5-7, column a). Furthermore, over the 12-month study period, an estimated 
18,355 artificial reef party days involved boats owned by non-study county residents that were 
launched from a Pinellas County facility (Table 5-10). Thus, during the 12-month study period, 
Pinellas County residents spent a total of 19,503 person days at Pinellas County artificial reefs 
while onboard a boat owned by a non-study county resident (Table 5-14, column a). The 
estimated total number of Case 3 person days spent by residents at their county’s artificial reefs 
ranged from 2,927 in Sarasota County to 19,503 in Pinellas County (Table 5-14, column a). 

For each study county, the total number of Case 3 person days that non-residents (i.e., residents 
of non-study counties) spent at a study county’s artificial reefs was the product of the average 
number of non-residents onboard an active reef boat owned by a non-study county resident that 
was launched from a boating facility located within the study county (Table 5-7, column b) and 
the total number of Case 3 artificial reef party days in the study county (Table 5-10).  

For example, during a typical artificial reef party day on a boat that was launched from Pinellas 
County but owned by a non-study county resident, there were 2.56 non-Pinellas County residents 
onboard (Table 5-7, column b). Furthermore, over the 12-month study period, an estimated 
18,355 artificial reef party days involved boats owned by non-study county residents that were 
launched from a Pinellas County facility (Table 5-10). Thus, during the 12-month study period, 
non-residents of Pinellas County spent a total of 47,060 person days at Pinellas County artificial 
reefs while onboard a boat owned by a non-study county resident (Table 5-14, column b). The 
estimated total number of Case 3 person days spent by non-residents at each study county’s 
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artificial reefs ranged from 6,863 in Sarasota County to 48,158 in Charlotte County (Table 5-14, 
column b). 

TABLE 5-14. TOTAL NUMBER OF CASE 3 PERSON DAYS DURING THE 12-MONTH STUDY PERIOD SPENT AT ARTIFICIAL 
REEFS IN THE STUDY (LAUNCH) COUNTY WHILE ONBOARD BOATS OWNED BY NON-STUDY COUNTY RESIDENTS. 

County Where 
Boat was 
Launched 

Number of Case 3 Person Days Spent at Artificial Reefs Onboard Boats 
Owned by Non-Study County Residents During 12-Month Study Period 

a. By residents of  
launch county 

b. By non-residents of  
launch county 

Pinellas 19,503 47,060 
Hillsborough 13,027 21,516 
Manatee 3,323 16,945 
Sarasota 2,927 6,863 
Charlotte 12,690 48,158 
Lee 15,340 38,649 
All Six Counties 66,810 179,191 

5.6. AVERAGE REEF‐RELATED EXPENDITURES PER PERSON DURING A TYPICAL REEF DAY 

To estimate the total expenditures for all artificial reef party days that occurred during the 12-
month study period, boaters who received a survey questionnaire were presented with 13 
expense items (question 10) and asked to indicate how much their party spent on each item 
during their most recent boating day (party day). The survey recipients also were asked how 
many people were onboard during this last boating day (question 9d) and, of these, how many 
were residents of the county from which the boat was launched (question 9e), and if they had 
visited an artificial reef (question 9f).  

The information about expenditures and the number of people onboard was used to calculate the 
average dollar amount that a person spent on each expense item during a typical boating day that 
included a trip to an artificial reef. Furthermore, average per person expenditures for each 
expense item were calculated for Case 1 (launch county and boat owner’s county of residence 
were the same) and Cases 2 and 3 (launch county and the boat owner’s county of residence were 
different). Per person expenditures were needed since those onboard during an average artificial 
reef party day included a mix of residents and non-residents and, as explained previously, the 
economic impacts to a county from expenditures by its residents differ from impacts stemming 
from non-resident expenditures within the county.  

Table 5-15 lists the average per person expenditures for each of the thirteen expense items. On 
average, a person spent nearly $14 more during Case 2 and Case 3 artificial reef party days (boat 
was launched from a different county than where the boat owner resided) than during Case 1 
artificial reef party days (boat was launched from the boat owner’s county of residence). The 
higher amount for Case 2 and 3 artificial reef party days was due, largely, to diving-related costs, 
lodging, automobile fuel, and the purchase of food onshore (from stores). Average per person 
expenditures for boat fuel and oil and food taken onboard were higher during a Case 1 artificial 
reef party day as compared to Case 2 and 3 artificial reef party days.  
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TABLE 5-15. AVERAGE PER PERSON EXPENDITURES BY EXPENSE ITEM FOR CASE 1 (LAUNCH COUNTY AND BOAT 
OWNER’S COUNTY OF RESIDENCE ARE THE SAME) AND CASE 2 AND 3 (LAUNCH COUNTY AND BOAT OWNER’S 
COUNTY OF RESIDENCE ARE DIFFERENT) ARTIFICIAL REEF PARTY DAYS. 

Expense Items 
Average Per Person Expenditures 

During an Artificial Reef Party Day 
a. Case 1 b. Cases 2 and 3 

Automobile fuel $4.15 $8.77 
Hotel/motel, condo, campground, etc. $0.98 $6.71 
Boat fuel and oil $32.82 $25.90 
Ramp/marina/mooring/parking fees $1.21 $2.28 
Tackle (bought or rented) $9.60 $10.27 
Bait and ice $7.11 $6.75 
Diving-related equipment/costs $3.77 $11.87 
Food (taken onboard) $9.81 $7.74 
Other items taken onboard (sunscreen, etc.) $3.98 $3.54 
Food onshore (from stores) $1.84 $4.66 
Food onshore (restaurants) $6.00 $5.72 
Shopping (souvenirs, clothing, etc.) $1.07 $1.72 
Entertainment/entry fees (onshore) $2.01 $2.02 
Total Expenditure Per Person $84.35 $97.97 

5.7. TOTAL REEF‐RELATED EXPENDITURES MADE BY PEOPLE WITHIN THEIR OWN COUNTY  

The total dollar amount of artificial reef-related expenditures made in each study county by its 
residents was calculated for the 12-month study period (resident expenditures). To do so, it was 
necessary to determine for each study county what portion of the total expenditures occurred 
within the county during an artificial reef party day on a private pleasure boat. The information 
to calculate these ‘portions’ (average percentages) was reported in question 11 of the survey 
questionnaire, which asked boaters what percentage of the total cost of their last boating day was 
purchased within the county where they launched their boat. 

On average, 93.3% of the total cost for a Case 1 party day was purchased within the boat owner’s 
county of residence (Table 5-16). For the purpose of determining economic impact, the 
assumption was made that the remaining 6.7% (100% - 93.3%) of the total cost was purchased 
within other study counties and, thus, contributed to resident and non-resident expenditures 
within those counties. The proportions of artificial reef party days that residents of each study 
county spent in other counties, as reported in question 6 of the survey, was used to allocate the 
remaining 6.7% of expenditures.  

During Case 2 and 3 party days, 70.1% of the expenditures, on average, occurred within the 
launch county. The remaining 29.9% were assumed to have occurred within the boat owner’s 
county of residence.  
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TABLE 5-16. AVERAGE PERCENTAGE OF THE TOTAL PARTY DAY EXPENDITURES MADE IN THE BOAT OWNER’S 
COUNTY OF RESIDENCE (CASE 1). 

County Where Boat 
Registered/Owner’s 
County of Residence 

Average Percentage of the Total Party Day 
Expenditures Made in the Boat Owner’s 

County of Residence (Case 1) 
Pinellas 93.0% 
Hillsborough 93.7% 
Manatee 93.8% 
Sarasota 91.5% 
Charlotte 89.3% 
Lee 95.7% 
All Six Counties 93.3% 

 
Resident expenditures in each study county related to artificial reef use during the 12-month 
study period were totaled separately for each of the thirteen expense items, and for Case 1, 2, and 
3 artificial reef party days.  

For all Case 1 artificial reef party days that occurred within a study county during the 12-month 
study period, the total amount that the county’s residents spent in their county for each expense 
item was the product of the number of Case 1 person days that residents spent at their county’s 
artificial reefs (Table 5-11, column a), times the average amount a person spent on each expense 
item during a Case 1 artificial reef party day (Table 5-15, column a), times the average 
percentage (proportion) of total daily expenditures that occurred within the county during a Case 
1 party day (Table 5-16).  

For example, Pinellas County residents onboard pleasure boats owned by Pinellas County 
residents that were launched from Pinellas County boating facilities spent a total of 380,307 
person days at artificial reefs over the 12-month study period (Table 5-11, column a). During a 
typical artificial reef party day, each Pinellas County resident spent an average of $32.82 for boat 
fuel and oil (Table 5-15, column a). Since an average 93.0% was spent within Pinellas County, 
then, for all Case 1 artificial reef party days over the 12-month study period, Pinellas County 
residents purchased a total of $11,608,146 in boat fuel and oil at businesses located within 
Pinellas County (Table 5-17).  

Table 5-18 shows the allocation across the study counties for the 6.7% of expenditures that did 
not occur in the launch counties during Case 1 artificial reef party days. These are resident 
expenditures and, thus, would have been incurred by persons who were not residents of the 
launch counties (boat owners’ counties of residence).  

For Case 2 artificial reef party days that occurred during the 12-month study period, resident 
expenditures were determined (1) for the study counties in which the participating boats were 
registered and (2) for the study counties from which the participating boats were launched. For 
the first scenario, the total resident expenditures on each expense item in the boat owner’s county 
of residence was the product of the number of person days that county residents spent at artificial 
reefs in another study county while onboard a boat owned by a resident of their own county 
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(Table 5-12, column a), times the average amount a person spent on each expense item during a 
Case 2 artificial reef party day (Table 5-15, column b), times the average percentage (proportion) 
of total daily expenditures that occurred within the boat owner’s county of residence during a 
Case 2 party day (29.9%). 

For example, Pinellas County residents onboard private pleasure boats owned by Pinellas County 
residents that were launched from a different study county spent a total of 16,145 person days at 
artificial reefs over the 12-month study period (Table 5-12, column a). During a typical Case 2 
artificial reef party day, each Pinellas County resident spent an average of $25.90 on boat fuel 
and oil (Table 5-15, column b). Since an average 29.9% was spent within Pinellas County, then, 
for all Case 2 artificial reef party days that occurred over the 12-month study period, Pinellas 
County residents purchased a total of $125,166 in boat fuel/oil at businesses located within 
Pinellas County (Table 5-19).  

Total resident expenditures on each expense item in the launch county for all Case 2 artificial 
reef party days was the product of the number of person days that launch county residents spent 
at artificial reefs while onboard a boat owned by a resident of another study county (Table 5-13, 
column a), times the average amount a person spent on each expense item during a Case 2 
artificial reef party day (Table 5-15, column b), times the average percentage (proportion) of total 
daily expenditures that occurred within the launch county during a Case 2 party day (70.1%). 

For example, Pinellas County residents onboard private pleasure boats owned by other study 
county residents that were launched from Pinellas County spent a total of 40,761 person days at 
artificial reefs over the 12-month study period (Table 5-13, column a). During a typical Case 2 
artificial reef party day, each resident spent an average of $25.90 on boat fuel and oil (Table 
5-15, column b). Since an average 70.1% was spent within Pinellas County (the launch county), 
then, for all Case 2 artificial reef party days that occurred over the 12-month study period, 
Pinellas County residents purchased a total of $739,891 in boat fuel/oil at businesses located 
within Pinellas County (Table 5-20). 

For Case 3 artificial reef party days that occurred during the 12-month study period, the total 
amount that study county residents spent on each expense item in their own county was the 
product of the number of person days that residents spent at their county’s artificial reefs while 
onboard a boat owned by a non-study county resident (Table 5-14, column a), times the average 
amount a person spent on each expense item during a Case 3 artificial reef party day (Table 5-15, 
column b), times the average percentage (proportion) of total daily expenditures that occurred 
within the launch county during a Case 3 party day (70.1%). 

For example, Pinellas County residents onboard pleasure boats owned by non-study county 
residents that were launched from Pinellas County boating facilities spent a total of 19,503 
person days at Pinellas County artificial reefs over the 12-month study period (Table 5-14, 
column a). During a typical Case 3 artificial reef party day, each resident spent an average of 
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$25.90 for boat fuel and oil (Table 5-15, column b). Since an average 70.1% was spent within 
Pinellas County, then, for all Case 3 artificial reef party days that occurred over the 12-month 
study period, Pinellas County residents purchased a total of $354,014 in boat fuel/oil at 
businesses located within Pinellas County (Table 5-21). 

Table 5-22 lists the total artificial reef-related expenditures by residents of each county within 
their own counties, regardless of the launch county. Table 5-22 represents the sum of Tables 5-
17, 5-18, 5-19, 5-20, and 5-21, and it contains the resident expenditures in thousands of 2009 
dollars. Total estimated resident expenditures ranged from approximately $10.3 million in 
Manatee County to approximately $34.5 million in Pinellas County. 
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TABLE 5-17. CASE 1: TOTAL RESIDENT EXPENDITURES FOR ARTIFICIAL REEF PARTY DAYS THAT OCCURRED WITHIN THE BOAT OWNER’S COUNTY OF 
RESIDENCE (IN THOUSANDS OF 2009 DOLLARS). 

Expense Category 
Total Resident Expenditures in the Launch Counties (Thousands of 2009 Dollars) 

(Case 1: The boat owner’s county of residence and the launch county are the same) 
Pinellas Hillsborough Manatee Sarasota Charlotte    Lee Total

Automobile fuel   $1,468  $518   $401   $549  $452   $1,264  $4,651 
Hotel/motel, condo, campground, etc.   $347  $122   $95   $130  $107   $299  $1,100 
Boat fuel and oil  $11,608  $4,097   $3,168   $4,341  $3,571   $9,993  $36,778 
Ramp/marina/mooring/parking fees  $430  $152   $117   $161  $132   $370  $1,361 
Tackle (bought or rented)  $3,395  $1,198   $927   $1,269  $1,044  $2,923  $10,756 
Bait and ice  $2,514  $887   $686   $940  $773   $2,165  $7,966 
Diving-related equipment/costs  $1,332  $470   $364   $498  $410   $1,147  $4,221 
Food taken onboard  $3,471  $1,225   $947   $1,298  $1,068   $2,988  $10,997 
Other items taken onboard (sunscreen, etc.)  $1,407  $497   $384   $526  $433   $1,212  $4,459 
Food onshore (from stores)  $651  $230   $178   $243  $200   $560  $2,062 
Food onshore (restaurants)  $2,122  $749   $579   $794  $653   $1,827  $6,723 
Shopping (souvenirs, clothing, etc.)  $378  $133   $103   $141  $116   $325  $1,197 
Entertainment/entry fees (onshore)  $711  $251   $194   $266  $219   $612  $2,253 
Total Expense  $29,834  $10,529   $8,143   $11,156  $9,177  $25,683  $94,523 
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TABLE 5-18. CASE 1: TOTAL RESIDENT EXPENDITURES IN STUDY COUNTIES (OTHER THAN LAUNCH COUNTIES) FOR ARTIFICIAL REEF PARTY DAYS THAT 
OCCURRED WITHIN THE BOAT OWNER’S COUNTY OF RESIDENCE (IN THOUSANDS OF 2009 DOLLARS). 

Expense Category 
Total Resident Expenditures in Study Counties (other than launch counties)  

(Case 1: The boat owner’s county of residence and the launch county are the same) 
Pinellas Hillsborough Manatee Sarasota Charlotte    Lee Total

Automobile fuel   $5  $6   $9   $13  $12   $15  $60 
Hotel/motel, condo, campground, etc.   $1  $1   $2   $3  $3   $3  $14 
Boat fuel and oil  $42  $50   $70   $100  $98   $116  $476 
Ramp/marina/mooring/parking fees  $2  $2   $3   $4  $4   $4  $18 
Tackle (bought or rented)  $12  $15   $20   $29  $29  $34  $139 
Bait and ice  $9  $11   $15   $22  $21   $25  $103 
Diving-related equipment/costs  $5  $6   $8   $11  $11   $13  $55 
Food taken onboard  $13  $15   $21   $30  $29   $35  $142 
Other items taken onboard (sunscreen, etc.)  $5  $6   $8   $12  $12   $14  $58 
Food onshore (from stores)  $2  $3   $4   $6  $6   $7  $27 
Food onshore (restaurants)  $8  $9   $13   $18  $18   $21  $87 
Shopping (souvenirs, clothing, etc.)  $1  $2   $2   $3  $3   $4  $15 
Entertainment/entry fees (onshore)  $3  $3   $4   $6  $6   $7  $29 
Total Expense (Thousands of 2009 dollars)  $108  $128   $179   $256  $252  $299  $1,223 
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TABLE 5-19. CASE 2: TOTAL RESIDENT EXPENDITURES IN BOAT OWNER’S COUNTY OF RESIDENCE FOR ARTIFICIAL REEF PARTY DAYS THAT OCCURRED OUTSIDE 
OF THE BOAT OWNER’S COUNTY OF RESIDENCE (IN THOUSANDS OF 2009 DOLLARS). 

Expense Category 
Total Resident Expenditures in Boat Owner’s County (Thousands of 2009 Dollars) 
 (Case 2: The boat owner resides in a different study county than the launch county) 

Pinellas Hillsborough Manatee Sarasota Charlotte Lee Total
Automobile fuel  $42  $237   $58   $129  $43  $37  $546 
Hotel/motel, condo, campground, etc.   $32  $181   $45   $98  $33  $28  $417 
Boat fuel and oil  $125  $699   $173   $380  $128  $108  $1,612 
Ramp/marina/mooring/parking fees  $11  $61   $15   $33  $11  $9  $142 
Tackle (bought or rented)  $50  $277   $68   $151  $51  $43  $639 
Bait and ice  $33  $182   $45   $99  $33  $28  $420 
Diving-related equipment/costs  $57  $320  $79   $174  $58  $50  $739 
Food taken onboard  $37  $209   $52   $114  $38  $32  $482 
Other items taken onboard (sunscreen, etc.)  $17  $96   $24   $52  $17  $15  $221 
Food onshore (from stores)  $23  $126   $31   $68  $23  $19  $290 
Food onshore (restaurants)  $28  $154   $38   $84  $28  $24  $356 
Shopping (souvenirs, clothing, etc.)  $8  $47   $11   $25  $8  $7  $107 
Entertainment/entry fees (onshore)  $10  $54   $13   $30  $10  $8  $125 
Total Expense  $473  $2,643   $653   $1,437  $483  $408  $6,097 
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TABLE 5-20. CASE 2: TOTAL RESIDENT EXPENDITURES IN LAUNCH COUNTIES FOR ARTIFICIAL REEF PARTY DAYS THAT OCCURRED OUTSIDE OF THE BOAT 
OWNER’S COUNTY OF RESIDENCE (IN THOUSANDS OF 2009 DOLLARS). 

Expense Category 
Total Resident Expenditures in the Launch Counties (Thousands of 2009 Dollars) 

 (Case 2: The boat owner resides in a different study county than the launch county) 
Pinellas Hillsborough Manatee Sarasota Charlotte Lee Total

Automobile fuel  $251  $17   $99   $38  $70  $58  $532 
Hotel/motel, condo, campground, etc.   $192  $13   $76   $29  $53  $44  $407 
Boat fuel and oil  $740  $51   $292   $111  $206  $171  $1,571 
Ramp/marina/mooring/parking fees  $65  $4   $26   $10  $18  $15  $138 
Tackle (bought or rented)  $293  $20   $116   $44  $82  $68  $623 
Bait and ice  $193  $13   $76   $29  $54  $45  $410 
Diving-related equipment/costs  $339  $23  $134   $51  $95  $79  $720 
Food taken onboard  $221  $15   $87   $33  $62  $51  $470 
Other items taken onboard (sunscreen, etc.)  $101  $7   $40   $15  $28  $23  $215 
Food onshore (from stores)  $133  $9   $53   $20  $37  $31  $283 
Food onshore (restaurants)  $163  $11   $64   $25  $46  $38  $347 
Shopping (souvenirs, clothing, etc.)  $49  $3   $19   $7  $14  $11  $105 
Entertainment/entry fees (onshore)  $58  $4   $23   $9  $16  $13  $122 
Total Expense  $2,798  $193   $1,104   $420  $780  $649  $5,942 
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TABLE 5-21. CASE 3: TOTAL RESIDENT EXPENDITURES IN LAUNCH (STUDY) COUNTIES FOR ARTIFICIAL REEF PARTY DAYS ON BOATS OWNED BY NON-STUDY 
AREA COUNTY RESIDENTS (IN THOUSANDS OF 2009 DOLLARS). 

Expense Category 
Total Resident Expenditures in the Launch Counties (Thousands of 2009 Dollars) 

 (Case 3: The boat owner resides in a county that is not one of the six study area counties) 
Pinellas Hillsborough Manatee Sarasota Charlotte Lee Total

Automobile fuel  $120  $73   $20   $18  $78  $94  $403 
Hotel/motel, condo, campground, etc.   $92  $56   $16   $14  $60  $72  $308 
Boat fuel and oil  $354  $215   $60   $53  $230  $278  $1,191 
Ramp/marina/mooring/parking fees  $31  $19   $5   $5  $20  $24  $105 
Tackle (bought or rented)  $140  $85   $24   $21  $91  $110  $472 
Bait and ice  $92  $56   $16   $14  $60  $73  $310 
Diving-related equipment/costs  $162  $99  $28   $24  $106  $128  $546 
Food taken onboard  $106  $64   $18   $16  $69  $83  $356 
Other items taken onboard (sunscreen, etc.)  $48  $29   $8   $7  $32  $38  $163 
Food onshore (from stores)  $64  $39   $11   $10  $41  $50  $215 
Food onshore (restaurants)  $78  $48   $13   $12  $51  $62  $263 
Shopping (souvenirs, clothing, etc.)  $24  $14   $4   $4  $15  $19  $79 
Entertainment/entry fees (onshore)  $28  $17   $5   $4  $18  $22  $93 
Total Expense  $1,339  $813   $228   $201  $871  $1,053  $4,505 
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TABLE 5-22. ALL CASES: TOTAL RESIDENT EXPENDITURES IN EACH STUDY COUNTY (IN THOUSANDS OF 2009 DOLLARS).  

Expense Category Total Resident Expenditures in the Study Counties (Thousands of 2009 Dollars) 
Pinellas Hillsborough Manatee Sarasota Charlotte Lee Total

Automobile fuel  $1,886  $851  $587   $746  $655  $1,467  $6,192 
Hotel/motel, condo, campground, etc.   $664  $374  $233   $274  $256  $447  $2,247 
Boat fuel and oil  $12,869  $5,112  $3,763   $4,984  $4,233  $10,667  $41,629 
Ramp/marina/mooring/parking fees  $538  $238  $166   $212  $185  $423  $1,763 
Tackle (bought or rented)  $3,890  $1,595  $1,155   $1,514  $1,297  $3,178  $12,629 
Bait and ice  $2,841  $1,150  $838   $1,104  $942  $2,335  $9,210 
Diving-related equipment/costs  $1,896  $918  $612   $759  $680  $1,416  $6,280 
Food taken onboard  $3,848  $1,528  $1,125   $1,490  $1,266  $3,189  $12,446 
Other items taken onboard (sunscreen, etc.)  $1,579  $635  $464   $613  $522  $1,302  $5,115 
Food onshore (from stores)  $873  $406  $276   $347  $307  $667  $2,877 
Food onshore (restaurants)  $2,399  $971  $708   $932  $795  $1,971  $7,777 
Shopping (souvenirs, clothing, etc.)  $460  $199  $140   $181  $157  $366  $1,503 
Entertainment/entry fees (onshore)  $809  $329  $239   $314  $269  $663  $2,623 
Total Expense  $34,552  $14,307  $10,307   $13,470  $11,563  $28,093 $112,291
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5.8. TOTAL REEF‐RELATED EXPENDITURES MADE BY NON‐RESIDENTS WITHIN EACH COUNTY  

The total dollar amount of artificial reef-related expenditures made in each study county by non-
residents was calculated for the 12-month study period. Non-resident expenditures in each study 
county were totaled separately for each of the thirteen expense items and for Case 1, 2, and 3 
artificial reef party days.  

For all Case 1 artificial reef party days that occurred within a study county during the 12-month 
study period, the total amount that non-residents spent in the county for each expense item was 
the product of the number of Case 1 person days that non-residents spent at the county’s artificial 
reefs while onboard boats owned by county residents and that were launched from county 
facilities (Table 5-11, column b), times the average amount a person spent on each expense item 
during a Case 1 artificial reef party day (Table 5-15, column a), times the average percentage 
(proportion) of total daily expenditures that occurred within the county during a Case 1 party day 
(Table 5-16).  

For example, non-Pinellas County residents onboard pleasure boats owned by Pinellas County 
residents that were launched from Pinellas County boating facilities spent a total of 58,916 
person days at artificial reefs over the 12-month study period (Table 5-11, column b). During a 
typical Case 1 artificial reef party day, each resident spent an average of $32.82 for boat fuel and 
oil (Table 5-15, column a). Since an average 93.0% was spent within Pinellas County, then, for 
all Case 1 artificial reef party days that occurred over the 12-month study period, non-residents 
purchased a total of $1,798,296 in boat fuel and oil at businesses located within Pinellas County 
(Table 5-23).  

Table 5-24 shows the allocation across the six study counties for the 6.7% of costs that were not 
spent in launch counties (boat owner’s county of residence) during Case 1 artificial reef party 
days. These are non-resident expenditures and, thus, would have been incurred by persons who 
were not residents of the launch counties (boat owner’s county of residence).  

For Case 2 artificial reef party days that occurred during the 12-month study period, non-resident 
expenditures were determined (1) for the study counties in which the participating boats were 
registered and (2) for the study counties from which the participating boats were launched. For 
the first scenario, the total non-resident expenditures on each expense item in a study county 
were the product of the number of artificial reef person days that non-residents spent onboard 
boats owned by study county residents during Case 2 artificial reef party days (Table 5-12, 
column b), times the average amount a person spent on each expense item during a Case 2 
artificial reef party day (Table 5-15, column b), times the average percentage (proportion) of total 
daily expenditures that occurred within the boat owner’s county of residence during a Case 2 
party day (29.9%). 

For example, non-Pinellas County residents onboard private pleasure boats owned by Pinellas 
County residents that were launched from a county other than Pinellas spent a total of 6,691 
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person days at artificial reefs over the 12-month study period (Table 5-12, column b). During a 
typical Case 2 artificial reef party day, each non-resident spent an average of $25.90 on boat fuel 
and oil (Table 5-15, column b). Since an average 29.9% was spent within Pinellas County, then, 
for all Case 2 artificial reef party days that occurred over the 12-month study period, non-
residents purchased a total of $51,872 in boat fuel/oil at businesses located within Pinellas 
County (Table 5-25). 

Total non-resident expenditures on each expense item in the launch county for all Case 2 
artificial reef party days was the product of the number of person days that residents of the boat 
owner’s county spent at artificial reefs in the launch county (Table 5-13, column b), times the 
average amount a person spent on each expense item during a Case 2 artificial reef party day 
(Table 5-15, column b), times the average percentage (proportion) of total daily expenditures that 
occurred within the launch county during a Case 2 party day (70.1%). 

For example, in the case of boats launched from Pinellas County, residents of the other five 
counties who were onboard private pleasure boats owned by residents of the other five counties 
spent a total of 72,503 person days at artificial reefs over the 12-month study period (Table 5-13, 
column b). During a typical Case 2 artificial reef party day, each resident spent an average of 
$25.90 on boat fuel and oil (Table 5-15, column b). Since an average 70.1% was spent within 
Pinellas County, then, for all Case 2 artificial reef party days that occurred over the 12-month 
study period, non-Pinellas County residents purchased a total of $1,316,080 in boat fuel/oil at 
businesses located within Pinellas County (Table 5-26). 

For Case 3 artificial reef party days that occurred during the 12-month study period, the total 
amount that non-residents spent in each study county on each expense item was the product of 
the number of person days that non-residents spent at the county’s artificial reefs while onboard 
a boat owned by a non-study county resident (Table 5-14, column b), times the average amount a 
person spent on each expense item during a Case 3 artificial reef party day (Table 5-15, column 
b), times the average percentage (proportion) of total daily expenditures that occurred within the 
launch county during a Case 3 party day (70.1%). 

For example, non-Pinellas County residents onboard pleasure boats owned by non-study county 
residents that were launched from Pinellas County boating facilities spent a total of 47,060 
person days at Pinellas County artificial reefs over the 12-month study period (Table 5-14, 
column b). During a typical Case 3 artificial reef party day, each resident spent an average of 
$25.90 for boat fuel and oil (Table 5-15, column b). Since an average 70.1% was spent within 
Pinellas County, then, for all Case 3 artificial reef party days that occurred over the 12-month 
study period, non-study area residents purchased a total of $854,230 in boat fuel/oil at businesses 
located within Pinellas County (Table 5-27). 

Table 5-28 lists the total reef-related non-resident expenditures in each county by individuals 
onboard private pleasure boats. Table 5-28 represents the sum of Tables 5-23, 5-24, 5-25, 5-26, 
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and 5-27, and contains the non-resident expenditures in thousands of 2009 dollars. Total 
estimated non-resident expenditures ranged from approximately $5.4 million in Hillsborough 
County to approximately $13.9 million in Pinellas County.  
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TABLE 5-23. CASE 1: TOTAL NON-RESIDENT EXPENDITURES FOR ARTIFICIAL REEF PARTY DAYS THAT OCCURRED WITHIN THE BOAT OWNER’S COUNTY OF 
RESIDENCE (IN THOUSANDS OF 2009 DOLLARS). 

Expense Category 
Total Non-Resident Expenditures in the Launch County (Thousands of 2009 Dollars) 
(Case 1: The boat owner’s county of residence and the launch county are the same) 

Pinellas Hillsborough Manatee Sarasota Charlotte          Lee Total
Automobile fuel   $227  $51   $56   $81  $145   $247  $807 
Hotel/motel, condo, campground, etc.   $54  $12   $13   $19  $34   $58  $191 
Boat fuel and oil  $1,798  $404   $441   $642  $1,147   $1,954  $6,385 
Ramp/marina/mooring/parking fees  $67  $15   $16   $24  $42   $72  $236 
Tackle (bought or rented)  $526  $118   $129   $188  $335  $571  $1,867 
Bait and ice  $390  $87   $95   $139  $248   $423  $1,383 
Diving-related equipment/costs  $206  $46   $51   $74  $132   $224  $733 
Food taken onboard  $538  $121   $132   $192  $343   $584  $1,909 
Other items taken onboard (sunscreen, etc.)  $218  $49   $53   $78  $139   $237  $774 
Food onshore (from stores)  $101  $23   $25   $36  $64   $110  $358 
Food onshore (restaurants)  $329  $74   $81   $117  $210   $357  $1,167 
Shopping (souvenirs, clothing, etc.)  $59  $13   $14   $21  $37   $64  $208 
Entertainment/entry fees (onshore)  $110  $25   $27   $39  $70   $120  $391 
Total Expense  $4,623  $1,038   $1,133   $1,650  $2,947  $5,021  $16,410 
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TABLE 5-24. CASE 1: TOTAL NON-RESIDENT EXPENDITURES IN COUNTIES NEIGHBORING THE LAUNCH COUNTY FOR ARTIFICIAL REEF PARTY DAYS THAT 
OCCURRED WITHIN THE BOAT OWNER’S COUNTY OF RESIDENCE (IN THOUSANDS OF 2009 DOLLARS). 

Expense Category 
Total Non-Resident Expenditures in the Neighboring Counties (Thousands of 2009 Dollars) 

(Case 1: The boat owner’s county of residence and the launch county are the same) 
Pinellas Hillsborough Manatee Sarasota Charlotte         Lee Total

Automobile fuel   $44  $40   $59   $58  $69   $62  $333 
Hotel/motel, condo, campground, etc.   $10  $10   $14   $14  $16   $15  $79 
Boat fuel and oil  $351  $320   $466   $458  $548   $493  $2,637 
Ramp/marina/mooring/parking fees  $13  $12   $17   $17  $20   $18  $98 
Tackle (bought or rented)  $103  $94   $136   $134  $160  $144  $771 
Bait and ice  $76  $69   $101   $99  $119   $107  $571 
Diving-related equipment/costs  $40  $37   $53   $53  $63   $57  $303 
Food taken onboard  $105  $96   $139   $137  $164   $148  $788 
Other items taken onboard (sunscreen, etc.)  $43  $39   $56   $56  $66   $60  $320 
Food onshore (from stores)  $20  $18   $26   $26  $31   $28  $148 
Food onshore (restaurants)  $64  $59   $85   $84  $100   $90  $482 
Shopping (souvenirs, clothing, etc.)  $11  $10   $15   $15  $18   $16  $86 
Entertainment/entry fees (onshore)  $22  $20   $29   $28  $34   $30  $162 
Total Expense  $903  $823   $1,198   $1,177  $1,408  $1,268  $6,777 
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TABLE 5-25. CASE 2: TOTAL NON-RESIDENT EXPENDITURES IN BOAT OWNER’S COUNTY OF RESIDENCE FOR ARTIFICIAL REEF PARTY DAYS THAT OCCURRED 
OUTSIDE OF THE BOAT OWNER’S COUNTY OF RESIDENCE (IN THOUSANDS OF 2009 DOLLARS). 

Expense Category 
Total Non-Resident Expenditures in Boat Owner’s County (Thousands of 2009 Dollars) 

 (Case 2: The boat owner resides in a different study county than the launch county) 
Pinellas Hillsborough Manatee Sarasota Charlotte Lee Total

Automobile fuel  $18  $143   $11   $55  $11  $15  $253 
Hotel/motel, condo, campground, etc.   $13  $110   $9   $42  $9  $11  $194 
Boat fuel and oil  $52  $423   $34   $162  $34  $43  $747 
Ramp/marina/mooring/parking fees  $5  $37   $3   $14  $3  $4  $66 
Tackle (bought or rented)  $21  $168   $13   $64  $13  $17  $296 
Bait and ice  $14  $110   $9   $42  $9  $11  $195 
Diving-related equipment/costs  $24  $194  $16   $74  $15  $20  $343 
Food taken onboard  $16  $126   $10   $48  $10  $13  $223 
Other items taken onboard (sunscreen, etc.)  $7  $58   $5   $22  $5  $6  $102 
Food onshore (from stores)  $9  $76   $6   $29  $6  $8  $135 
Food onshore (restaurants)  $11  $94   $7   $36  $7  $9  $165 
Shopping (souvenirs, clothing, etc.)  $3  $28   $2   $11  $2  $3  $50 
Entertainment/entry fees (onshore)  $4  $33   $3   $13  $3  $3  $58 
Total Expense  $196  $1,600   $128   $613  $127  $162  $2,827 
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TABLE 5-26. CASE 2: TOTAL NON-RESIDENT EXPENDITURES IN LAUNCH COUNTIES FOR ARTIFICIAL REEF PARTY DAYS THAT OCCURRED OUTSIDE OF THE BOAT 
OWNER’S COUNTY OF RESIDENCE (IN THOUSANDS OF 2009 DOLLARS). 

Expense Category 
Total Non-Resident Expenditures in Launch Counties (Thousands of 2009 Dollars) 
 (Case 2: The boat owner resides in a different study county than the launch county) 

Pinellas Hillsborough Manatee Sarasota Charlotte Lee Total
Automobile fuel  $446  $50   $207   $147  $167  $160  $1,176 
Hotel/motel, condo, campground, etc.   $341  $38   $159   $112  $128  $122  $899 
Boat fuel and oil  $1,316  $147   $612   $433  $492  $472  $3,473 
Ramp/marina/mooring/parking fees  $116  $13   $54   $38  $43  $42  $305 
Tackle (bought or rented)  $522  $58   $243   $172  $195  $187  $1,377 
Bait and ice  $343  $38   $160   $113  $128  $123  $905 
Diving-related equipment/costs  $603  $67  $281   $199  $226  $216  $1,592 
Food taken onboard  $393  $44   $183   $130  $147  $141  $1,038 
Other items taken onboard (sunscreen, etc.)  $180  $20   $84   $59  $67  $65  $475 
Food onshore (from stores)  $237  $26   $110   $78  $89  $85  $625 
Food onshore (restaurants)  $291  $32   $135   $96  $109  $104  $767 
Shopping (souvenirs, clothing, etc.)  $88  $10   $41   $29  $33  $31  $231 
Entertainment/entry fees (onshore)  $102  $11   $48   $34  $38  $37  $270 
Total Expense  $4,977  $555   $2,316   $1,639  $1,862  $1,786  $13,136 
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TABLE 5-27. CASE 3: TOTAL NON-RESIDENT EXPENDITURES IN LAUNCH (STUDY) COUNTIES FOR ARTIFICIAL REEF PARTY DAYS ON BOATS OWNED BY NON-STUDY 
AREA RESIDENTS (IN THOUSANDS OF 2009 DOLLARS). 

Expense Category 
Total Non-Resident Expenditures in Launch Counties (Thousands of 2009 Dollars) 

 (Case 3: The boat owner resides in a county that is not one of the six study area counties) 
Pinellas Hillsborough Manatee Sarasota Charlotte Lee Total

Automobile fuel  $289  $120   $104   $42  $296  $238  $1,089 
Hotel/motel, condo, campground, etc.   $221  $92   $80   $32  $226  $182  $833 
Boat fuel and oil  $854  $355   $308   $125  $874  $702  $3,217 
Ramp/marina/mooring/parking fees  $75  $31   $27   $11  $77  $62  $283 
Tackle (bought or rented)  $339  $141   $122   $49  $347  $278  $1,275 
Bait and ice  $223  $93   $80   $32  $228  $183  $838 
Diving-related equipment/costs  $391  $163  $141   $57  $401  $322  $1,474 
Food taken onboard  $255  $106   $92   $37  $261  $210  $961 
Other items taken onboard (sunscreen, etc.)  $117  $49   $42   $17  $120  $96  $440 
Food onshore (from stores)  $154  $64   $55   $22  $157  $126  $579 
Food onshore (restaurants)  $189  $78   $68   $28  $193  $155  $711 
Shopping (souvenirs, clothing, etc.)  $57  $24   $20   $8  $58  $47  $214 
Entertainment/entry fees (onshore)  $66  $28   $24   $10  $68  $55  $250 
Total Expense  $3,231  $1,343   $1,163   $471  $3,306  $2,653  $12,167 
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TABLE 5-28. ALL CASES: TOTAL NON-RESIDENT EXPENDITURES IN EACH STUDY COUNTY (IN THOUSANDS OF 2009 DOLLARS).  

Expense Category Total Resident Expenditures in the Launch County (Thousands of 2009 Dollars) 
Pinellas Hillsborough Manatee Sarasota Charlotte Lee Total

Automobile fuel  $1,024  $405  $438   $383  $688  $721  $3,659 
Hotel/motel, condo, campground, etc.   $640  $261  $274   $219  $413  $388  $2,196 
Boat fuel and oil  $4,372  $1,649  $1,860   $1,820  $3,095  $3,664  $16,460 
Ramp/marina/mooring/parking fees  $275  $108  $117   $104  $186  $198  $988 
Tackle (bought or rented)  $1,510  $578  $643   $607  $1,051  $1,198  $5,587 
Bait and ice  $1,045  $398  $445   $426  $732  $847  $3,893 
Diving-related equipment/costs  $1,265  $507  $541   $456  $836  $838  $4,444 
Food taken onboard  $1,307  $493  $556   $544  $925  $1,095  $4,920 
Other items taken onboard (sunscreen, etc.)  $565  $214  $240   $232  $397  $463  $2,111 
Food onshore (from stores)  $521  $207  $223   $191  $347  $356  $1,845 
Food onshore (restaurants)  $884  $337  $376   $360  $619  $716  $3,293 
Shopping (souvenirs, clothing, etc.)  $218  $85  $93   $84  $148  $161  $789 
Entertainment/entry fees (onshore)  $305  $116  $130   $123  $213  $245  $1,131 
Total Expense  $13,928  $5,360  $5,937   $5,551  $9,651  $10,891 $51,317
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6. ARTIFICIAL REEF‐RELATED EXPENDITURES BY FOR‐HIRE CLIENTS  

This chapter explains how expenditures related to the use of artificial reefs by clients of for-hire 
operations during the 12-month study period were determined for each of the six study counties. 
To determine correctly the economic impacts to a county resulting from for-hire vessel clients 
using its artificial reefs, it was necessary to apportion the reef-related expenditures into two 
groups: those made by (a) residents and by (b) non-residents of the study county where the 
expenditures occurred. 

Table 6-1 contains the size of the for-hire fleet, by business type, in each of the six study area 
counties during the 12-month study period. As explained in chapter 4, the for-hire vessel counts 
were obtained from various sources, including state and federal licensing databases. The fleet 
sizes were used to extrapolate total artificial reef party days and client (person) days in each 
study county for each of the four for-hire sector types.  

TABLE 6-1. THE DISTRIBUTION OF FOR-HIRE OPERATIONS (VESSELS), BY BUSINESS TYPE, IN THE SIX STUDY AREA 
COUNTIES DURING THE 12-MONTH STUDY PERIOD. 

Study 
County 

Fleet Size by For-Hire Business Type Total Charter Head    Dive Guide 
Pinellas 76 11 28 121 236 
Hillsborough 13 2 10   93 118 
Manatee 10 1  6   70   87 
Sarasota 30 2 14 102 148 
Charlotte   9 1  4   87 101 
Lee 24 4 15 230 273 
Total 162 21 77 703 963 

 
The mail and telephone survey of for-hire operators in southwest Florida provided the average 
number of days at reefs for each business sector, as well as the average number of people 
onboard, including launch county residents and non-residents. The average number of artificial 
reef party days in the 12-month period ranged from 17.8 for guide boats to 76.2 for dive boats, 
and the average number of clients ranged from 3.2 for guide boats to 21.7 for head boats (Table 
6-2). 

TABLE 6-2. AVERAGE NUMBER OF ARTIFICIAL REEF PARTY DAYS AND CLIENTS ONBOARD FOR EACH FOR-HIRE 
BUSINESS TYPE DURING THE 12-MONTH STUDY PERIOD. 

For-Hire Sector 
(Business type) 

Average Number of (during 12-month study period): 
Reef days 
per vessel 

Clients 
onboard 

Residents 
onboard  

Non-residents 
onboard  

Charter 27.8   3.6 0.9 2.7 
Head 63.3 21.7 6.1        15.6 
Guide 17.8   3.2 0.7 2.5 
Dive 76.2   8.7 2.7 6.0 
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Next it was necessary to calculate for the 12-month study period the number of artificial reef 
party days in each study county by each for-hire business type. For each study county and 
business type, the number of artificial reef party days was the product of the fleet size (Table 
6-1) and the average annual number of days a boat visited an artificial reef during the 12-month 
study period (Table 6-2). For example, there were 76 charter boats in Pinellas County and a 
typical charter boat spent 27.8 days at artificial reefs. This resulted in charter boats spending 
2,110 artificial reef party days in Pinellas County (Table 6-3). 

NOTE: The results in Table 6-3 and all subsequent tables are based on spreadsheet 
calculations that involved several steps, with each step carried out to several significant 
digits (decimal places). Thus, the results the reader would obtain from calculations 
using the numbers in the text (which are rounded) will not equal those shown in the 
tables (which reflect results from the more precise spreadsheet calculations). 

TABLE 6-3. TOTAL NUMBER OF ARTIFICIAL REEF PARTY DAYS IN EACH STUDY COUNTY DURING THE 12-MONTH 
STUDY PERIOD BY FOR-HIRE BUSINESS TYPE. 

Study 
County 

Number of Artificial Reef Party Days 
During the 12-Month Study Period 

Charter Head Guide  Dive 
Pinellas 2,110 696 2,152 2,134 
Hillsborough    361 127 1,654    762 
Manatee    278   63 1,245    457 
Sarasota    833  127 1,814 1,067 
Charlotte    250   63 1,547    305 
Lee   666  253 4,091 1,143 

 
Next it was necessary to calculate the total number of persons, including residents and non-
residents, onboard each of the for-hire business types during artificial reef party days that 
occurred over the 12-month study period. For each study county, the total number of person days 
that residents spent at artificial reefs was the product of the average number of residents onboard 
each for-hire business type (Table 6-2) and the total number of artificial reef party days for the 
for-hire type in the county (Table 6-3). For example, during a typical charter boat trip in Pinellas 
County there were 0.9 residents onboard (Table 6-2). Furthermore, over the 12-month study 
period, an estimated 2,110 artificial reef party days in Pinellas County involved charter boats 
(Table 6-3). Thus, during the 12-month study period, Pinellas County residents spent a total of 
1,821 person days at Pinellas County artificial reefs while onboard a charter boat (Table 6-4).  
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TABLE 6-4. TOTAL NUMBER OF ARTIFICIAL REEF PERSON DAYS BY RESIDENTS DURING THE 12-MONTH STUDY 
PERIOD FOR EACH FOR-HIRE BUSINESS TYPE. 

Study 
County 

Number of Artificial Reef Resident Days 
During the 12-Month Study Period 

Charter Head Guide Dive 
Pinellas 1,821 4,229 1,393 5,714 
Hillsborough    311   769 1,071 2,941 
Manatee    240   384 806 1,224 
Sarasota    719   769 1,175 2,587 
Charlotte    216   384 1,002   816 
Lee    575 1,538 2,648 3,061 

 
For each study county, the total number of person days that non-residents spent at artificial reefs 
was the product of the average number of non-residents onboard each for-hire business type 
(Table 6-2) and the total number of artificial reef party days in the county for the for-hire type 
(Table 6-3). For example, during a typical charter boat trip in Pinellas County there were 2.7 
non-residents onboard. Furthermore, over the 12-month study period, an estimated 2,110 
artificial reef party days in Pinellas County involved charter boats. Thus, during the 12-month 
study period, non-residents spent a total of 5,676 person days at Pinellas County artificial reefs 
while onboard a charter boat (Table 6-5).  

TABLE 6-5. TOTAL NUMBER OF ARTIFICIAL REEF PERSON DAYS BY NON-RESIDENTS DURING THE 12-MONTH STUDY 
PERIOD FOR EACH FOR-HIRE BUSINESS TYPE. 

Study 
County 

Number of Artificial Reef Non-Resident 
Days During the 12-Month Study Period 
Charter Head Guide Dive 

Pinellas 5,676 10,874 5,382 12,718 
Hillsborough    971  1,977 4,136 4,542 
Manatee    747     989 3,113 2,725 
Sarasota 2,240 1,977 4,537 6,359 
Charlotte    672    989 3,870 1,817 
Lee 1,792 3,954 10,230 6,813 

 
To estimate the total expenditures for all artificial reef party days that occurred during the 12-
month study period, for-hire clients who received a survey questionnaire were presented with 
nine expense items and asked to indicate how much they (as an individual) had spent on each 
item during their most recent boating trip. The information about expenditures and the number of 
people onboard was used to calculate the average dollar amount that a person spent on each 
expense item during a typical for-hire trip. Per person expenditures were needed since those 
onboard during an average artificial reef party day included a mix of residents and non-residents 
and, as explained previously, the economic impacts to a county from expenditures by its 
residents differ from impacts stemming from non-resident expenditures. Table 6-6 lists the 
average per person expenditure for each of the nine expense items, and Table 6-7 shows the per 
person boat fee for each of the for-hire business types.  
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TABLE 6-6. AVERAGE PER PERSON EXPENDITURE BY EXPENSE ITEM DURING FOR-HIRE TRIPS. 

Expense Items Average Expenditure Per 
Person During a For-Hire Trip 

1. Lodging $115.39  
2. Food & beverage – purchased at store $57.40  
3. Food & beverage – purchased at restaurants $64.85  
4. Auto transportation – rental $9.55  
5. Fuel – auto and boat $65.68  
6. Recreational supplies purchased at stores  $46.09  
7. Parking fees and fishing/diving supplies  $12.95  
8. Clothing and accessories bought at other stores $31.85  
9. Other items purchased at stores  $19.17  
Total Average Expenditure Per Person $603.93  

 

TABLE 6-7. AVERAGE BOAT FEE PER PERSON FOR EACH FOR-HIRE BUSINESS TYPE. 

 

 
Resident expenditures in each study county were totaled separately for each of the nine expense 
items and for the boat fee related to artificial reef use by for-hire vessels during the 12-month 
study period. shows expenditures by expense category and study county, in thousands of 2009 
dollars, for clients who were residents of the launch county, while Table 6-9 shows expenditures 
for clients who were non-residents of the launch county. Table 6-10 is the summation of Table 6-
8 and Table 6-9. Overall, in the 12-month period, launch county residents expended $23.5 
million (Table 6-8) and non-residents expended $66.3 million (Table 6-9), for a total of $89.7 
million in 2009 dollars (Table 6-10). 

For-Hire Sector 
(Business type) 

Average Boat 
Fee Per Person 

Charter $181 
Head $66 
Guide $226 
Dive $108 
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TABLE 6-8. FOR-HIRE EXPENDITURES MADE BY CLIENTS WHO WERE LAUNCH COUNTY RESIDENTS (IN THOUSANDS OF 2009 DOLLARS).  

Expense Category 
Total Resident Expenditures in the Launch County (Thousands of 2009 Dollars) 

Pinellas Hillsborough Manatee Sarasota Charlotte Lee Total
Boat Fee  $1,541  $570  $383  $755  $379  $1,135  $4,762
Lodging  $1,809  $576  $365  $759  $332  $1,076  $4,917
Food / Beverage @ Stores  $743  $237  $150  $312  $137  $442  $2,020
Food / Beverage @ Restaurants  $1,141  $364  $230  $479  $210  $679  $3,102
Auto (Rental)  $285  $91  $58  $120  $52  $170  $775
Fuel (Auto / Boat)  $1,289  $411  $260  $541  $237  $766  $3,503
Recreational Supplies @ Stores   $765  $244  $154  $321  $141  $455  $2,080
Parking fees and fish/dive supplies   $144  $46  $29  $61  $27  $86  $393
Clothing & Accessories @ Stores  $405  $129  $82  $170  $75  $241  $1,102
Other items @ Stores  $303  $96  $61  $127  $56  $180  $823
Total Expense  $8,426  $2,763  $1,772  $3,643  $1,644  $5,228  $23,477

 

TABLE 6-9. FOR-HIRE EXPENDITURES MADE BY CLIENTS WHO WERE NON-LAUNCH COUNTY RESIDENTS (IN THOUSANDS OF 2009 DOLLARS).  

Expense Category 
Total Non-Resident Expenditures in the Launch County (Thousands of 2009 Dollars) 
Pinellas Hillsborough Manatee Sarasota Charlotte Lee Total

Boat Fee  $4,335  $1,732  $1,198  $2,248  $1,258  $3,633  $14,404
Lodging  $4,764  $1,599  $1,041  $2,078  $1,010  $3,134  $13,626
Food / Beverage @ Stores  $1,957  $657  $428  $854  $415  $1,287  $5,597
Food / Beverage @ Restaurants  $3,006  $1,009  $657  $1,311  $637  $1,977  $8,596
Auto (Rental)  $751  $252  $164  $328  $159  $494  $2,148
Fuel (Auto / Boat)  $3,394  $1,139  $742  $1,480  $720  $2,232  $9,707
Recreational Supplies @ Stores   $2,016  $676  $441  $879  $427  $1,326  $5,765
Parking fees and fish/dive supplies  $380  $128  $83  $166  $81  $250  $1,088
Clothing & Accessories @ Stores  $1,068  $358  $233  $466  $226  $702  $3,054
Other items @ Stores  $797  $267  $174  $348  $169  $524  $2,280
Total Expense  $22,467  $7,816  $5,162  $10,157  $5,103  $15,559  $66,264
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TABLE 6-10. TOTAL FOR-HIRE EXPENDITURES MADE BY RESIDENT AND NON-RESIDENT CLIENTS OF THE LAUNCH COUNTY (IN THOUSANDS OF 2009 DOLLARS).  

Expense Category 
Total Expenditures in the Launch County (Thousands of 2009 Dollars) 

Pinellas Hillsborough Manatee Sarasota Charlotte Lee Total
Boat Fee  $5,875  $2,301  $1,582  $3,003  $1,637  $4,768  $19,165
Lodging  $6,573  $2,175  $1,406  $2,837  $1,343  $4,209  $18,543
Food / Beverage @ Stores  $2,700  $893  $578  $1,165  $551  $1,729  $7,616
Food / Beverage @ Restaurants  $4,147  $1,372  $887  $1,790  $847  $2,655  $11,698
Auto (Rental)  $1,036  $343  $222  $447  $212  $664  $2,924
Fuel (Auto / Boat)  $4,682  $1,549  $1,002  $2,021  $956  $2,998  $13,209
Recreational Supplies @ Stores   $2,781  $920  $595  $1,200  $568  $1,781  $7,846
Parking fees and fish/dive supplies   $525  $174  $112  $226  $107  $336  $1,480
Clothing & Accessories @ Stores  $1,473  $487  $315  $636  $301  $943  $4,156
Other items @ Stores  $1,100  $364  $235  $475  $225  $704  $3,102
Expense Total  $30,893  $10,579  $6,934  $13,800  $6,747  $20,787  $89,741
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7. ECONOMIC IMPACTS OF ARTIFICIAL REEF USE 

7.1. OVERVIEW OF INPUT‐OUTPUT ANALYSIS  

The economic impacts (or contributions) generated by recreational activities at artificial reefs 
offshore of Pinellas, Hillsborough, Manatee, Sarasota, Charlotte, and Lee counties were 
evaluated using input-output analysis (Miller and Blair, 2009; Schaffer, 2010). Input-output 
analysis is a standard technique that utilizes input-output models to estimate regional economic 
impacts that may result from a change in the economic activity of one or more specific industry 
sectors or institutions in a geographic region. Input-output models use a large set of equations to 
mathematically represent the structure of a regional economy and the typical transactions that 
occur between industries, employees, households, and government institutions.  

The input-output analysis was done using IMPLAN® (Minnesota IMPLAN Group, 2010), which 
is a commercial computer software package that consists of procedures and databases for 
building input-output models for any county, state, or set of counties and states in the United 
States. Once constructed, these models can be used to estimate detailed economic impacts for a 
wide variety of events or activities specific to the economy of a particular region. Since a project 
goal was to provide specific results for each county, separate economic models were constructed 
for each of the six study counties rather than a single model for the entire multi-county region. 

IMPLAN data (at both the national and county levels) include output (sales), value added, 
employment, income, taxes, imports and exports, final demand by households and government, 
capital investment, business inventories, marketing margins, and inflation factors. Data on the 
mix of inputs and outputs for each producing sector are taken from detailed transaction tables 
that track the flow of goods and services between sectors within the national economy, which in 
turn are based on national economic surveys and censuses. The national coefficients and the 
county level data are the basis from which the IMPLAN software can be used to estimate input-
output tables for specific regions. Inter-regional trade within the IMPLAN models is estimated 
from the balance of local commodity supply and demand, with any surplus amount treated as an 
export and any deficit amount imported. 

The source and destination of revenues and/or expenditures associated with an economic activity 
in a particular region are important in accurately evaluating their economic impacts on that 
region. Direct economic impacts take place in a region when an economic activity results in 
sales, income, and/or employment for local or regional businesses and institutions (including 
households). When local goods, services, and employment are purchased for an activity with 
dollars that originate from outside that region, then multiplier effects from subsequent rounds of 
spending within that economy continue to contribute to the activity’s economic impact. Indirect 
multiplier effects occur when directly affected local-businesses purchase locally produced 
supplies to carry out their activities. Induced multiplier effects occur when owners and 
employees of directly and indirectly affected local businesses and government entities spend 
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their earnings at other local businesses in the area. The total economic impacts of an event or 
activity equal the sum of these direct, indirect, and induced impacts. When some of the necessary 
business inputs (including labor) or consumer goods and services are not purchased locally, then 
dollars leak out of the local economy as these items are imported. As a result, primary and 
secondary economic impacts will be reduced. Economic impact analysis involves estimating the 
location, nature, and magnitude of these transactions.  

The secondary (indirect and induced) economic impacts estimated with input-output analysis are 
derived from the backward linkages of an industry with its input suppliers, employees, 
proprietors, and associated government entities. The empirical coefficients for these linkages are 
based on national averages and the mix of industries located in the study area. Consequently, the 
accuracy of the estimated secondary impacts for this study depends on the economic 
relationships between businesses, employees, consumers, and institutions in each of the six 
counties being evaluated9.  

The impacts of local resident expenditures are determined differently than are those of non-
resident expenditures. For example, indirect/induced multiplier effects are applied only to the 
non-resident expenditures, which represent new money in the region. Thus, each county model 
accounted for visitor (non-resident) expenditures from the other study area counties, as well as 
visitor expenditures from outside the study area. 

The economic impact models only examine the positive impacts of an economic activity. They 
do not account for possible changes in prices, technology, supply, congestion, pollution, the cost 
of governance, or any quality of life issues. Furthermore, the models did not consider spending in 
the absence of artificial reefs. As such, the results for each county should be broadly construed as 
“economic contributions” rather than the narrower concept of “economic impacts”10.  

7.2. ECONOMIC IMPACTS IN EACH STUDY COUNTY 

For this project, all monetary values were treated as 2009 dollars. The types of economic impacts 
estimated with the input-output models included output (revenue), value-added, labor (employee 
and proprietor) income, other property income, indirect business taxes, and employment. Output 

                                                 

 
9 The models used “Type SAM” multipliers from IMPLAN, which include indirect effects of supply chain spending, 
as well as induced effects of spending by employee households and state/local/federal governments. This is 
equivalent to “Type II multipliers” in the parlance of RIMSII I-O modeling system (USDOC). The indirect/induced 
multipliers were applied only to non-resident spending. 
10 For a more thorough explanation of this distinction, see Watson, P., J. Wilson, D. Thilmany, and S. Winter. 2007. 
Determining Economic Contributions and Impacts: What is the difference and why do we care? Journal of Regional 
Analysis and Policy, Vol. 37 (2): 140-146; available at http://www.jrap-journal.org/pastvolumes/2000/v37/F37-2-
6.pdf. 
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(revenue) impacts equal the total revenues or expenditures by local businesses and residents 
affected by the activity (in this case artificial reef use). Output also is equal to the total value of 
intermediate inputs plus the total value-added. Value-added impacts equal the sum of employee 
and proprietor (labor) income, other property income, and indirect business taxes generated by 
the activity. Appendix 5 contains more detailed definitions for each of these measures. 

The number of full- and part-time jobs that resulted from reef-related activity totaled 2,595 for 
the six counties and ranged from 234 in Manatee County to 858 in Pinellas County (Table 7-1). 
Total output (revenue) for the six counties combined was $226.93 million dollars, ranging from 
$19.47 million in Manatee County to $75.84 million in Pinellas County. The value added for the 
six counties totaled $138.31 million and ranged from $12.07 million in Manatee County to 
$44.93 million in Pinellas County. The components of value added for the six counties were, in 
ascending order, $16.60 million in indirect business taxes, $36.89 million in other property 
income, and $84.83 million in labor income (Table 7-1). 

TABLE 7-1. THE ECONOMIC IMPACTS IN EACH STUDY COUNTY DUE TO THE RECREATIONAL USE OF ARTIFICIAL 
REEFS BY PERSONS ONBOARD PRIVATE BOATS AND FOR-HIRE VESSELS DURING THE 12-MONTH STUDY PERIOD. 

Study County 
Jobs 

(full- & part-
time) 

Output 
(Revenue)

Value 
Added1 = Labor 

Income + Other Property 
Income + Indirect 

Business Tax
Millions of 2009 Dollars 

Pinellas 858 $75.84   $44.93 =  $27.63 + $11.96 + $5.34 
Hillsborough 284    $26.95   $16.56 =  $10.28 +   $4.34 + $1.95 
Manatee 234    $19.47  $12.07 =    $7.35 +   $3.23 + $1.49 
Sarasota 338    $30.27   $18.90 =  $11.42 +   $5.22 +  $2.26 
Charlotte 306    $22.65   $13.47 =    $8.32 +   $3.50 +  $1.66 
Lee 575    $51.75  $32.38 =  $19.84 +   $8.65 +  $3.89 
All Six Counties  2,595  $226.93  $138.31 =  $84.83 + $36.89 + $16.60 

1 Value Added is equivalent to Labor Income, plus Other Property Income, plus Indirect Business Taxes. Value 
Added also includes Capital Consumption: the depreciation of fixed assets. Capital Consumption is not shown since 
it is a very small amount. 
 
Table 7-2 provides the same information as Table 7-1, but disaggregates it by vessel type 
(private boats and for-hire vessels) and user group (residents and non-residents). While Table 7-2 
shows economic impacts in millions of dollars, Table 7-3 shows the proportional distribution of 
impacts among vessel types and user groups for each county. For all counties, except Charlotte, 
non-residents onboard for-hire vessels accounted for the largest portion of economic impacts 
(Table 7-3). This group accounted for the largest share in Sarasota County: 46% of jobs, 56% of 
output (revenue), and 54% of value added. In Charlotte County, non-residents onboard private 
pleasure boats accounted for the largest proportion of economic impacts: 41% of jobs, 39% of 
output, and 41% of value added. For all counties, labor income was the largest portion (~60%) of 
value added (Table 7-3).  
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TABLE 7-2. THE ECONOMIC IMPACTS IN EACH STUDY COUNTY DUE TO THE USE OF ITS ARTIFICIAL REEFS BY 
RESIDENTS AND NON-RESIDENTS ONBOARD PRIVATE BOATS AND FOR-HIRE VESSELS DURING THE 12-MONTH STUDY 
PERIOD (MILLIONS OF 2009 DOLLARS). 

 

 

Output 
(Revenue)

Value 
Added

Labor 
Income

Other 
Property 
Income

Indirect 
Business 

Tax

For-hire / Non-residents 369 $39.21 $22.86 $13.96 $6.54 $2.36
For-hire / Residents 61 $5.93 $3.14 $1.82 $0.85 $0.46
Private boats / Non-residents 182 $15.54 $9.65 $6.02 $2.56 $1.07
Private boats / Residents 245 $15.16 $9.28 $5.83 $2.02 $1.44
Total 858 $75.84 $44.93 $27.63 $11.96 $5.34
For-hire / Non-residents 114 $13.02 $7.88 $4.86 $2.23 $0.79
For-hire / Residents 19 $1.97 $1.09 $0.63 $0.30 $0.16
Private boats / Non-residents 61 $5.62 $3.61 $2.29 $0.93 $0.40
Private boats / Residents 90 $6.34 $3.98 $2.49 $0.88 $0.61
Total 284 $26.95 $16.56 $10.28 $4.34 $1.95
For-hire / Non-residents 79 $7.92 $4.81 $2.88 $1.41 $0.52
For-hire / Residents 12 $1.27 $0.72 $0.41 $0.21 $0.10
Private boats / Non-residents 73 $5.73 $3.68 $2.27 $0.97 $0.44
Private boats / Residents 70 $4.54 $2.87 $1.78 $0.64 $0.44
Total 234 $19.47 $12.07 $7.35 $3.23 $1.49
For-hire / Non-residents 155 $16.91 $10.22 $6.11 $3.03 $1.08
For-hire / Residents 24 $2.60 $1.46 $0.83 $0.42 $0.21
Private boats / Non-residents 67 $5.39 $3.56 $2.20 $0.95 $0.41
Private boats / Residents 92 $5.37 $3.66 $2.28 $0.81 $0.57
Total 338 $30.27 $18.90 $11.42 $5.22 $2.56
For-hire / Non-residents 82 $7.53 $4.26 $2.58 $1.23 $0.45
For-hire / Residents 13 $1.19 $0.60 $0.34 $0.17 $0.09
Private boats / Non-residents 124 $8.85 $5.52 $3.46 $1.42 $0.64
Private boats / Residents 87 $5.09 $3.09 $1.94 $0.68 $0.48
Total 306 $22.65 $13.47 $8.32 $3.50 $1.66
For-hire / Non-residents 234 $25.05 $15.48 $9.39 $4.48 $1.62
For-hire / Residents 35 $3.75 $2.14 $1.22 $0.62 $0.30
Private boats / Non-residents 127 $10.68 $6.97 $4.36 $1.81 $0.80
Private boats / Residents 180 $12.27 $7.78 $4.86 $1.74 $1.18
Total 575 $51.75 $32.38 $19.84 $8.65 $3.89

Sarasota

Charlotte

Lee

Vessel Type / User GroupStudy 
County

Jobs (full- 
& part-
time)

Millions of 2009 Dollars
Pinellas

Hillsborough

Manatee
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TABLE 7-3. PROPORTIONAL ECOMONIC IMPACTS IN EACH STUDY COUNTY DUE TO THE USE OF ITS ARTIFICIAL 
REEFS BY RESIDENTS AND NON-RESIDENTS ONBOARD PRIVATE BOATS AND FOR-HIRE VESSESLS DURING THE 12-
MONTH STUDY PERIOD. 

 

Table 7-4 (Pinellas), Table 7-5 (Hillsborough), Table 7-6 (Manatee), Table 7-7 (Sarasota), Table 
7-8 (Charlotte), and Table 7-9 (Lee) show the direct, indirect, and induced effects of artificial 
reef use by non-residents onboard private boats and for-hire boats in each of the study counties 
during the 12-month study period.  

 

Output 
(Revenue)

Value 
Added

Labor 
Income

Other 
Property 
Income

Indirect 
Business 

Tax

For-hire / Non-residents 43% 52% 51% 31% 15% 5%
For-hire / Residents 7% 8% 7% 4% 2% 1%
Private boats / Non-residents 21% 20% 21% 13% 6% 2%
Private boats / Residents 29% 20% 21% 13% 4% 3%
Total 100% 100% 100% 61% 27% 12%
For-hire / Non-residents 40% 48% 48% 29% 13% 5%
For-hire / Residents 7% 7% 7% 4% 2% 1%
Private boats / Non-residents 21% 21% 22% 14% 6% 2%
Private boats / Residents 32% 24% 24% 15% 5% 4%
Total 100% 100% 100% 62% 26% 12%
For-hire / Non-residents 34% 41% 40% 24% 12% 4%
For-hire / Residents 5% 7% 6% 3% 2% 1%
Private boats / Non-residents 31% 29% 30% 19% 8% 4%
Private boats / Residents 30% 23% 24% 15% 5% 4%
Total 100% 100% 100% 61% 27% 12%
For-hire / Non-residents 46% 56% 54% 32% 16% 6%
For-hire / Residents 7% 9% 8% 4% 2% 1%
Private boats / Non-residents 20% 18% 19% 12% 5% 2%
Private boats / Residents 27% 18% 19% 12% 4% 3%
Total 100% 100% 100% 60% 28% 14%
For-hire / Non-residents 27% 33% 32% 19% 9% 3%
For-hire / Residents 4% 5% 4% 3% 1% 1%
Private boats / Non-residents 41% 39% 41% 26% 11% 5%
Private boats / Residents 28% 22% 23% 14% 5% 4%
Total 100% 100% 100% 62% 26% 12%
For-hire / Non-residents 41% 48% 48% 29% 14% 5%
For-hire / Residents 6% 7% 7% 4% 2% 1%
Private boats / Non-residents 22% 21% 22% 13% 6% 2%
Private boats / Residents 31% 24% 24% 15% 5% 4%
Total 100% 100% 100% 61% 27% 12%

Jobs (full- 
& part-
time)

Millions of 2009 Dollars
Pinellas

Hillsborough

Manatee

Sarasota

Study 
County

Vessel Type / User Group

Charlotte

Lee
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TABLE 7-4. PINELLAS COUNTY: DIRECT, INDIRECT, AND INDUCED EFFECTS OF ARTFICIAL REEF USE BY NON-
RESIDENTS ONBOARD PRIVATE BOATS AND FOR-HIRE VESSELS DURING THE 12-MONTH STUDY PERIOD. 

VESSEL  
TYPE Effect 

Jobs  
(full- & 

part-time 

Output 
(Revenue)

Value 
Added 

Labor 
Income 

Other 
Property 
Income 

Indirect 
Business 

Tax 
Millions of 2009 Dollars 

FOR-HIRE Direct Effects 163 $15.90  $8.34 $4.85 $2.27 $1.23 
Indirect Effects 41 $4.98  $3.02 $1.87 $0.94 $0.22 
Induced Effects 165 $18.33   $11.49 $7.24 $3.33 $0.92 

PRIVATE Direct Effects 101 $6.34  $3.91 $2.43  $0.86 $0.62 
Indirect Effects 11 $1.41  $0.84 $0.50 $0.28 $0.07 
Induced Effects 70 $7.79  $4.90 $3.09 $1.42 $0.39 

BOTH Total Direct Effects 264 $22.24   $12.25 $7.28 $3.13 $1.84 
 Total Indirect Effects 52 $6.39  $3.87 $2.37 $1.21 $0.28 
 Total Induced Effects 236 $26.12   $16.39 $10.33 $4.75 $1.31 

 
 

TABLE 7-5. HILLSBOROUGH COUNTY: DIRECT, INDIRECT, AND INDUCED EFFECTS OF ARTFICIAL REEF USE BY NON-
RESIDENTS ONBOARD PRIVATE BOATS AND FOR-HIRE VESSELS DURING THE 12-MONTH STUDY PERIOND. 

VESSEL  
TYPE Effect 

Jobs  
(full- & 

part-time 

Output 
(Revenue)

Value 
Added 

Labor 
Income 

Other 
Property 
Income 

Indirect 
Business 

Tax 
Millions of 2009 Dollars 

FOR-HIRE Direct Effects 52 $5.61 $3.08 $1.78 $0.87 $0.43 
Indirect Effects 14 $1.82  $1.11 $0.66 $0.36 $0.09 
Induced Effects 48 $5.59  $3.69 $2.42 $1.00 $0.27 

PRIVATE Direct Effects 35 $2.45  $1.55 $0.96  $0.34 $0.24 
Indirect Effects 4 $0.59  $0.35 $0.20 $0.12 $0.03 
Induced Effects 22 $2.58  $1.71 $1.12 $0.46 $0.13 

BOTH Total Direct Effects 87 $8.06   $4.63 $2.74 $1.21 $0.68 
 Total Indirect Effects 18 $2.40  $1.46 $0.87 $0.48 $0.11 
 Total Induced Effects 70 $8.17   $5.40 $3.54 $1.46 $0.40 

 
 
TABLE 7-6. MANATEE COUNTY: DIRECT, INDIRECT, AND INDUCED EFFECTS OF ARTIFICIAL REEF USE BY NON-
RESIDENTS ONBOARD PRIVATE BOATS AND FOR-HIRE VESSELS DURING THE 12-MONTH STUDY PERIOD. 

VESSEL  
TYPE Effect 

Jobs  
(full- & 

part-time 

Output 
(Revenue)

Value 
Added 

Labor 
Income 

Other 
Property 
Income 

Indirect 
Business 

Tax 
Millions of 2009 Dollars 

FOR-HIRE Direct Effects 36 $3.73 $2.10 $1.20 $0.62 $0.29 
Indirect Effects 9 $0.90  $0.55 $0.34 $0.17 $0.04 
Induced Effects 35 $3.29  $2.16 $1.34 $0.63 $0.19 

PRIVATE Direct Effects 42 $2.70  $1.71 $1.06  $0.39 $0.27 
Indirect Effects 4 $0.49  $0.29 $0.17 $0.10 $0.02 
Induced Effects 27 $2.54  $1.67 $1.05 $0.48 $0.14 

BOTH Total Direct Effects 77 $6.43   $3.82 $2.26 $1.00 $0.56 
 Total Indirect Effects 13 $1.39  $0.84 $0.51 $0.26 $0.07 
 Total Induced Effects 61 $5.84   $3.83 $2.39 $1.11 $0.33 
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TABLE 7-7. SARASOTA COUNTY: DIRECT, INDIRECT, AND INDUCED EFFECTS OF ARTIFICIAL REEF USE BY NON-
RESIDENTS ONBOARD PRIVATE BOATS AND FOR-HIRE VESSELS DURING THE 12-MONTH STUDY PERIOD. 

VESSEL  
TYPE Effect 

Jobs  
(full- & 

part-time 

Output 
(Revenue)

Value 
Added 

Labor 
Income 

Other 
Property 
Income 

Indirect 
Business 

Tax 
Millions of 2009 Dollars 

FOR-HIRE Direct Effects 67 $7.29 $4.07 $2.23 $1.17 $0.58 
Indirect Effects 17 $2.08  $1.27 $0.77 $0.41 $0.09 
Induced Effects 71 $7.54  $4.89 $3.03 $1.45 $0.41 

PRIVATE Direct Effects 39 $2.29  $1.56 $0.96  $0.35 $0.24 
Indirect Effects 4 $0.45  $0.28 $0.16 $0.10 $0.02 
Induced Effects 25 $2.65  $1.72 $1.07 $0.51 $0.14 

BOTH Total Direct Effects 106 $9.59   $5.63 $3.28 $1.52 $0.82 
 Total Indirect Effects 21 $2.54  $1.55 $0.93 $0.51 $0.11 
 Total Induced Effects 96 $2.65   $6.61 $4.10 $1.96 $0.56 

 
 
TABLE 7-8. CHARLOTTE COUNTY: DIRECT, INDIRECT, AND INDUCED EFFECTS OF ARTIFICIAL REEF USE BY NON-
RESIDENTS ONBOARD PRIVATE BOATS AND FOR-HIRE VESSELS DURING THE 12-MONTH STUDY PERIOD. 

VESSEL  
TYPE Effect 

Jobs  
(full- & 

part-time 

Output 
(Revenue)

Value 
Added 

Labor 
Income 

Other 
Property 
Income 

Indirect 
Business 

Tax 
Millions of 2009 Dollars 

FOR-HIRE Direct Effects 40 $3.71 $1.85 $1.06 $0.53 $0.26 
Indirect Effects 10 $0.95  $0.55 $0.35 $0.17 $0.03 
Induced Effects 32 $2.86  $1.86 $1.17 $0.54 $0.15 

PRIVATE Direct Effects 75 $4.38  $2.66 $1.66  $0.59 $0.42 
Indirect Effects 8 $0.72  $0.41 $0.25 $0.13 $0.03 
Induced Effects 32 $3.75  $2.44 $1.55 $0.70 $0.19 

BOTH Total Direct Effects 115 $8.09   $4.52 $2.72 $1.12 $0.68 
 Total Indirect Effects 18 $1.67  $0.96 $0.59 $0.30 $0.03 
 Total Induced Effects 73 $6.61   $4.30 $2.72 $1.24 $0.34 

 

 
TABLE 7-9. LEE COUNTY: DIRECT, INDIRECT, AND INDUCED EFFECTS OF ARTIFICIAL REEF USE BY NON-RESIDENTS 
ONBOARD PRIVATE BOATS AND FOR-HIRE VESSELS DURING THE 12-MONTH STUDY PERIOD. 

VESSEL  
TYPE Effect 

Jobs  
(full- & 

part-time 

Output 
(Revenue)

Value 
Added 

Labor 
Income 

Other 
Property 
Income 

Indirect 
Business 

Tax 
Millions of 2009 Dollars 

FOR-HIRE Direct Effects 103 $11.24 $6.39 $3.64 $1.87 $0.88 
Indirect Effects 26 $3.10  $1.88 $1.19 $0.55 $0.14 
Induced Effects 105 $10.71  $7.21 $4.56 $2.05 $0.60 

PRIVATE Direct Effects 71 $4.89  $3.11 $1.93  $0.70 $0.48 
Indirect Effects 8 $0.94  $0.58 $0.35 $0.18 $0.05 
Induced Effects 47 $4.85  $3.28 $2.08 $0.93 $0.27 

BOTH Total Direct Effects 174 $16.13   $9.50 $5.57 $2.57 $1.36 
 Total Indirect Effects 34 $4.04  $2.46 $1.64 $0.74 $0.18 
 Total Induced Effects 152 $15.56   $10.50 $6.64 $2.98 $0.87 
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The American workforce comprises jobs categorized into sectors defined by the North American 
Industry Classification System (NAICS) and identified by a 6-digit code that represents, in 
increasing detail, industry sectors (2 digits), industry sub-sectors (3 digits), industry groups (4 
digits), and industries (5 digits). Table 7-10 (Pinellas),  
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Table 7-11 (Hillsborough), Table 7-12 (Manatee), Table 7-13 (Sarasota), Table 7-14 (Charlotte), 
and Table 7-15 (Lee) show the economic impacts in the 20 broad economic NAICS industry 
sectors (2-digit NAICS) resulting from the use of artificial reefs during the 12-month study 
period. About 60 percent of the jobs in all six counties were created in the retail trade sector and 
in the accommodation and food services sector. Between 55% and 62% of output (revenue) was 
concentrated in three sectors: accommodation and food services, retail trade, and transportation 
and warehousing.  

TABLE 7-10. PINELLAS COUNTY: ECONOMIC IMPACTS BY ECONOMIC SECTOR RESULTING FROM THE USE OF 
ARTIFICIAL REEFS DURING THE 12-MONTH STUDY PERIOD. 

 
 
  

Output 
(Revenue)

Value 
Added

Labor 
Income

Other 
Property 
Income

Indirect 
Business 

Tax

11 Ag, Forestry, Fish & Hunting 82 $1.95 $1.30 $0.88 $0.39 $0.04
21 Mining 1 $0.14 $0.02 $0.01 $0.01 $0.00
22 Utilities 0 $0.19 $0.13 $0.04 $0.07 $0.02
23 Construction 13 $1.54 $0.70 $0.60 $0.10 $0.01
31-33 Manufacturing 9 $4.32 $0.92 $0.62 $0.28 $0.02
42 Wholesale Trade 8 $1.56 $1.02 $0.59 $0.21 $0.22
44-45 Retail Trade 277 $14.64 $12.30 $7.47 $2.26 $2.57
48-49 Transportation & Warehousing 33 $10.37 $3.44 $1.91 $1.26 $0.27
51 Information 4 $1.01 $0.51 $0.27 $0.20 $0.04
52 Finance & Insurance 16 $3.17 $1.70 $0.85 $0.76 $0.09
53 Real Estate & Rental 21 $6.04 $4.15 $0.50 $2.98 $0.67
54 Professional- scientific & tech svcs 20 $2.13 $1.44 $1.11 $0.29 $0.04
55 Management of companies 3 $0.63 $0.38 $0.32 $0.06 $0.01
56 Administrative & Waste Services 19 $1.17 $0.73 $0.56 $0.14 $0.02
61 Educational Services 5 $0.29 $0.18 $0.16 $0.02 $0.00
62 Health & Social Services 40 $3.85 $2.20 $2.04 $0.14 $0.03
71 Arts- entertainment & recreation 20 $1.45 $0.96 $0.63 $0.22 $0.11
72 Accommodation & Food Services 222 $16.81 $9.11 $5.81 $2.13 $1.16
81 Other Services 23 $1.10 $0.65 $0.59 $0.01 $0.05
92 Government & non NAICs 43 $3.50 $3.05 $2.68 $0.41 ($0.05)
TOTAL 858 $75.84 $44.93 $27.63 $11.96 $5.34

Millions of 2009 Dollars

Jobs   
(full- & 

part-time)
Economic Sector (2-digit NAICS)
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TABLE 7-11. HILLSBOROUGH COUNTY: ECONOMIC IMPACTS BY ECONOMIC SECTOR RESULTING FROM THE USE OF 
ARTIFICIAL REEFS DURING THE 12-MONTH STUDY PERIOD. 

 
 
 
 
  

Output 
(Revenue)

Value 
Added

Labor 
Income

Other 
Property 
Income

Indirect 
Business 

Tax

11 Ag, Forestry, Fish & Hunting 18 $0.80 $0.53 $0.37 $0.15 $0.01
21 Mining 0 $0.00 $0.00 $0.00 $0.00 $0.00
22 Utilities 0 $0.30 $0.19 $0.05 $0.10 $0.03
23 Construction 5 $0.61 $0.30 $0.25 $0.04 $0.00
31-33 Manufacturing 3 $1.30 $0.25 $0.16 $0.08 $0.01
42 Wholesale Trade 3 $0.48 $0.31 $0.18 $0.06 $0.07
44-45 Retail Trade 102 $5.46 $4.59 $2.79 $0.84 $0.96
48-49 Transportation & Warehousing 12 $4.13 $1.71 $0.96 $0.63 $0.12
51 Information 1 $0.40 $0.21 $0.10 $0.09 $0.01
52 Finance & Insurance 4 $0.91 $0.50 $0.25 $0.23 $0.03
53 Real Estate & Rental 5 $1.77 $1.22 $0.16 $0.86 $0.20
54 Professional- scientific & tech svcs 7 $0.76 $0.52 $0.43 $0.08 $0.02
55 Management of companies 1 $0.18 $0.11 $0.09 $0.02 $0.00
56 Administrative & Waste Services 6 $0.41 $0.26 $0.20 $0.05 $0.01
61 Educational Services 2 $0.11 $0.06 $0.06 $0.00 $0.00
62 Health & Social Services 11 $1.07 $0.61 $0.57 $0.04 $0.01
71 Arts- entertainment & recreation 12 $0.55 $0.34 $0.22 $0.08 $0.04
72 Accommodation & Food Services 72 $5.92 $3.30 $2.09 $0.78 $0.43
81 Other Services 6 $0.31 $0.19 $0.17 $0.00 $0.02
92 Government & non NAICs 16 $1.47 $1.36 $1.17 $0.20 ($0.01)
TOTAL 284 $26.95 $16.56 $10.28 $4.34 $1.95

Economic Sector (2-digit NAICS)
Jobs   

(full- & 
part-time)

Millions of 2009 Dollars
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TABLE 7-12. MANATEE COUNTY: ECONOMIC IMPACTS BY ECONOMIC SECTOR RESULTING FROM THE USE OF 
ARTIFICIAL REEFS DURING THE 12-MONTH STUDY PERIOD. 

 
 
 
 

 

Output 
(Revenue)

Value 
Added

Labor 
Income

Other 
Property 
Income

Indirect 
Business 

Tax

11 Ag, Forestry, Fish & Hunting 22 $0.67 $0.45 $0.31 $0.13 $0.01
21 Mining 0 $0.00 $0.00 $0.00 $0.00 $0.00
22 Utilities 0 $0.10 $0.06 $0.02 $0.03 $0.01
23 Construction 3 $0.38 $0.17 $0.14 $0.02 $0.00
31-33 Manufacturing 2 $0.94 $0.15 $0.11 $0.04 $0.00
42 Wholesale Trade 2 $0.34 $0.23 $0.13 $0.05 $0.05
44-45 Retail Trade 86 $4.36 $3.66 $2.23 $0.67 $0.77
48-49 Transportation & Warehousing 7 $2.91 $1.37 $0.73 $0.54 $0.10
51 Information 1 $0.21 $0.11 $0.06 $0.04 $0.01
52 Finance & Insurance 3 $0.36 $0.17 $0.09 $0.07 $0.01
53 Real Estate & Rental 5 $1.56 $1.07 $0.12 $0.78 $0.17
54 Professional- scientific & tech svcs 8 $0.52 $0.32 $0.24 $0.07 $0.01
55 Management of companies 1 $0.13 $0.07 $0.06 $0.01 $0.00
56 Administrative & Waste Services 4 $0.24 $0.15 $0.12 $0.03 $0.00
61 Educational Services 1 $0.05 $0.03 $0.03 $0.00 $0.00
62 Health & Social Services 9 $0.81 $0.46 $0.43 $0.03 $0.01
71 Arts- entertainment & recreation 6 $0.45 $0.30 $0.20 $0.07 $0.03
72 Accommodation & Food Services 57 $4.26 $2.30 $1.48 $0.53 $0.29
81 Other Services 6 $0.29 $0.17 $0.15 $0.00 $0.01
92 Government & non NAICs 11 $0.89 $0.81 $0.72 $0.10 ($0.01)
TOTAL 234 $19.47 $12.07 $7.35 $3.23 $1.49

Economic Sector (2-digit NAICS)
Jobs   

(full- & 
part-time)

Millions of 2009 Dollars
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TABLE 7-13. SARASOTA COUNTY: ECONOMIC IMPACTS BY ECONOMIC SECTOR RESULTING FROM THE USE OF 
ARTIFICIAL REEFS DURING THE 12-MONTH STUDY PERIOD. 

 
 

 

Output 
(Revenue

)

Value 
Added

Labor 
Income

Other 
Property 
Income

Indirect 
Business 

Tax

11 Ag, Forestry, Fish & Hunting 29 $0.77 $0.52 $0.35 $0.15 $0.01
21 Mining 0 $0.02 $0.00 $0.00 $0.00 $0.00
22 Utilities 0 $0.26 $0.17 $0.05 $0.09 $0.03
23 Construction 7 $0.80 $0.35 $0.30 $0.05 $0.00
31-33 Manufacturing 1 $0.29 $0.09 $0.06 $0.03 $0.00
42 Wholesale Trade 3 $0.47 $0.31 $0.18 $0.06 $0.07
44-45 Retail Trade 115 $5.95 $5.00 $3.05 $0.91 $1.04
48-49 Transportation & Warehousing 12 $4.76 $2.00 $1.06 $0.79 $0.15
51 Information 2 $0.48 $0.22 $0.12 $0.08 $0.02
52 Finance & Insurance 5 $1.07 $0.61 $0.31 $0.27 $0.03
53 Real Estate & Rental 9 $2.69 $1.84 $0.20 $1.34 $0.30
54 Professional- scientific & tech svcs 7 $0.78 $0.54 $0.41 $0.12 $0.02
55 Management of companies 1 $0.19 $0.13 $0.11 $0.02 $0.00
56 Administrative & Waste Services 8 $0.48 $0.29 $0.21 $0.06 $0.01
61 Educational Services 2 $0.12 $0.07 $0.07 $0.00 $0.00
62 Health & Social Services 17 $1.60 $0.91 $0.85 $0.05 $0.01
71 Arts- entertainment & recreation 8 $0.60 $0.40 $0.26 $0.09 $0.05
72 Accommodation & Food Services 86 $7.08 $3.98 $2.53 $0.94 $0.51
81 Other Services 9 $0.45 $0.27 $0.24 $0.00 $0.02
92 Government & non NAICs 17 $1.40 $1.19 $1.06 $0.15 ($0.02)
TOTAL 338 $30.27 $18.90 $11.42 $5.22 $2.26

Economic Sector (2-digit NAICS)
Jobs   

(full- & 
part-time)

Millions of 2009 Dollars
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TABLE 7-14. CHARLOTTE COUNTY: ECONOMIC IMPACTS BY ECONOMIC SECTOR RESULTING FROM THE USE OF 
ARTIFICIAL REEFS DURING THE 12-MONTH STUDY PERIOD. 

 
 

 

Output 
(Revenue)

Value 
Added

Labor 
Income

Other 
Property 
Income

Indirect 
Business 

Tax

11 Ag, Forestry, Fish & Hunting 31 $0.86 $0.57 $0.39 $0.17 $0.02
21 Mining 0 $0.00 $0.00 $0.00 $0.00 $0.00
22 Utilities 0 $0.03 $0.02 $0.01 $0.01 $0.00
23 Construction 4 $0.39 $0.16 $0.14 $0.02 $0.00
31-33 Manufacturing 2 $1.03 $0.11 $0.08 $0.03 $0.00
42 Wholesale Trade 1 $0.19 $0.12 $0.07 $0.03 $0.03
44-45 Retail Trade 114 $5.32 $4.47 $2.73 $0.81 $0.93
48-49 Transportation & Warehousing 10 $3.32 $1.18 $0.64 $0.45 $0.09
51 Information 1 $0.25 $0.13 $0.07 $0.05 $0.01
52 Finance & Insurance 3 $0.46 $0.24 $0.12 $0.10 $0.01
53 Real Estate & Rental 8 $1.76 $1.21 $0.11 $0.90 $0.21
54 Professional- scientific & tech svcs 6 $0.45 $0.30 $0.22 $0.07 $0.01
55 Management of companies 0 $0.05 $0.03 $0.02 $0.00 $0.00
56 Administrative & Waste Services 7 $0.39 $0.22 $0.17 $0.05 $0.01
61 Educational Services 1 $0.03 $0.01 $0.01 $0.00 $0.00
62 Health & Social Services 13 $1.25 $0.70 $0.65 $0.04 $0.01
71 Arts- entertainment & recreation 9 $0.55 $0.36 $0.23 $0.08 $0.04
72 Accommodation & Food Services 72 $4.74 $2.41 $1.56 $0.55 $0.30
81 Other Services 8 $0.36 $0.20 $0.18 $0.00 $0.02
92 Government & non NAICs 15 $1.22 $1.02 $0.90 $0.14 ($0.03)
TOTAL 306 $22.65 $13.47 $8.32 $3.50 $1.66

Economic Sector (2-digit NAICS)
Jobs   

(full- & 
part-time)

Millions of 2009 Dollars
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TABLE 7-15. LEE COUNTY: ECONOMIC IMPACTS BY ECONOMIC SECTOR RESULTING FROM THE USE OF ARTIFICIAL 
REEFS DURING THE 12-MONTH STUDY PERIOD. 

 
 
 

  

Output 
(Revenue)

Value 
Added

Labor 
Income

Other 
Property 
Income

Indirect 
Business 

Tax

11 Ag, Forestry, Fish & Hunting 42 $1.63 $1.09 $0.75 $0.31 $0.03
21 Mining 0 $0.01 $0.00 $0.00 $0.00 $0.00
22 Utilities 1 $0.42 $0.29 $0.09 $0.15 $0.05
23 Construction 12 $1.38 $0.60 $0.51 $0.08 $0.01
31-33 Manufacturing 4 $1.92 $0.25 $0.18 $0.06 $0.01
42 Wholesale Trade 6 $0.97 $0.63 $0.37 $0.13 $0.14
44-45 Retail Trade 213 $10.97 $9.22 $5.63 $1.67 $1.92
48-49 Transportation & Warehousing 19 $8.19 $3.83 $2.01 $1.52 $0.29
51 Information 4 $0.82 $0.39 $0.28 $0.08 $0.03
52 Finance & Insurance 6 $1.11 $0.57 $0.29 $0.25 $0.02
53 Real Estate & Rental 15 $4.08 $2.79 $0.32 $2.01 $0.46
54 Professional- scientific & tech svcs 11 $1.09 $0.76 $0.55 $0.18 $0.02
55 Management of companies 1 $0.32 $0.22 $0.18 $0.04 $0.00
56 Administrative & Waste Services 12 $0.75 $0.46 $0.35 $0.10 $0.02
61 Educational Services 3 $0.18 $0.11 $0.10 $0.01 $0.00
62 Health & Social Services 17 $1.61 $1.03 $0.95 $0.06 $0.02
71 Arts- entertainment & recreation 14 $1.16 $0.78 $0.51 $0.18 $0.09
72 Accommodation & Food Services 146 $11.42 $6.32 $4.06 $1.46 $0.80
81 Other Services 14 $0.75 $0.45 $0.40 $0.01 $0.04
92 Government & non NAICs 35 $2.96 $2.59 $2.29 $0.34 ($0.04)
TOTAL 575 $51.75 $32.38 $19.84 $8.65 $3.89

Economic Sector (2-digit NAICS)
Jobs   

(full- & 
part-time)

Millions of 2009 Dollars
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8. SOCIO‐DEMOGRAPHIC CHARACTERISTICS OF SURVEY RESPONDENTS 

8.1. RESIDENT SALTWATER BOATERS AND DAY‐TRIPPERS (PRIVATE BOATS) 

This chapter presents results from questionnaires returned by boaters who were residents of one 
of the six study counties or day-trippers from non-study counties who used boat launch facilities 
located within a study county. In both cases, the responses are in regard to use of the 
respondent’s private boat. Questions related to the economic analysis presented in previous 
chapters do not appear below (for example, questions 9, 10, 11, and 12). 

Eighty-nine percent of returns (2,812) were from members of the study’s target audience: 
saltwater boaters (Table 8-1). The remaining 11% were from respondents who were ineligible for 
the study because they were either freshwater (4.9%) or commercial boaters (0.4%), had sold 
their boat (0.3%) or were a non-boater (0.2%), had died (0.9%), or the survey was returned blank 
(4.4%) or with derogatory comments (0.3%). 

TABLE 8-1. NUMBER OF SURVEYS RETURNED BY RESPONDENT TYPE. 

Respondent Type Count % 
Saltwater Boater 2,812 88.7%
Freshwater Boater 157 4.9%
Commercial Boater 14 0.4%
Sold Boat 8 0.3%
Deceased 29 0.9%
Non-boater 6 0.2%
Survey returned blank 138 4.4%
Derogatory returns 8 0.3%
Total Returns 3,172 100%

 

The remaining results reported in this chapter are for the returns received from the 2,812 
saltwater boaters. The results are presented in the same order as the questions on the 
questionnaire (see Appendix 2).  

Question 1: What is the length of your vessel (or its replacement if you exchanged boats during 
the past year)? 

Boats used to visit artificial reefs during the 12-month study period averaged 22.1 ft. in length 
and ranged from 8 ft. to 53 ft. in length (Table 8-2). Boats used in saltwater, but not to visit reefs, 
averaged 21.1 ft. in length and ranged from 6 ft. to 64 ft. in length. The average length of boats 
used to visit reefs was the longest (23.2 ft.) in Lee County, while those used in Hillsborough 
County were the shortest (20.9 ft.) – a difference of 2.3 ft. (Figure 8-1).  
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TABLE 8-2. VESSEL LENGTH BY SALTWATER USE DURING THE 12-MONTH SURVEY PERIOD. 

Saltwater Boats Used During  
12-Month Survey Period  

Vessel Length (ft.) 

Mean Standard 
Deviation Count 

Used at Artificial Reefs 22.1 5.5    853 
Not Used at Artificial Reefs 21.1 6.7 1,731 
All Boats Used During 12-Month Period 21.4 6.3 2,584 

 

 
FIGURE 8-1. AVERAGE BOAT LENGTH OF REEF USERS AND NON-REEF USERS BY COUNTY. 

Question 2: What type of launch facility did you use most often in the last 12 months? 

Public boat ramps were used most often by both reef users (58%) and non-reef users (51%), 
followed by residential docks/ramps, which were used by 28% of reef users and 33% of non-reef 
users (Table 8-3). 

TABLE 8-3. LAUNCH TYPE BY VESSEL USE. 

Vessel Launch Type Reef Users Non-Reef Users All Users 
Count    % Count % Count   % 

Public Boat Ramp 495 58% 890 51% 1,385 54% 
Dry Storage 59 7% 110 6% 169 7% 
Marina Wet Slip 42 5% 115 7% 157 6% 
Residential Dock/Ramp 242 28% 578 33% 820 32% 
Other 15 2% 41 2% 56 2% 
Total 853 100% 1,734 100% 2,587 100% 

 

Launching from a public boat ramp predominated in all six counties, ranging from a high of 78% 
in Hillsborough County to 47% in Charlotte County (Figure 8-2). Departing from a residential 
dock was the second most frequent method, ranging from a high of 40% in Charlotte County to 
14% in Hillsborough County.  
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FIGURE 8-2. BOAT LAUNCH TYPE BY STUDY COUNTY. 

Question 3: To the best of your memory, how many saltwater boating days did you lose – if any – 
during the past five years due to the following events? 

Overall, boaters who used artificial reefs reported losing an average of 13 boating days to red 
tide events during the previous five years and 11 days to hurricanes and/or tropical storms (Table 
8-4). Boaters who did not use artificial reefs reported losing an average of 11 days to red tide 
events and 20 days to hurricanes and/or tropical storms.  

TABLE 8-4. AVERAGE NUMBER OF BOATING DAYS LOST DURING THE PAST FIVE YEARS TO RED TIDE EVENTS AND 
HURRICANES AND/OR TROPICAL STORMS. 

User Type Days Lost to a  
Red Tide Event 

Days Lost to 
Hurricanes and/or  
Tropical Storms 

Average Responses Average Responses 
Reef Boaters 13 826 11 834 
Non-Reef Boaters 11 1,687 20 1,692 
All Boaters 12 2,513 17 2,526 

 

When comparing counties, Charlotte County stood out since 70% of all lost boating days in the 
previous five years were due to hurricane/tropical storm events (Table 8-5). This no doubt 
reflects the lingering influence of Hurricane Charley, a strong Category 4 hurricane that made 
landfall in Charlotte County in August of 2004. Also of note is that Sarasota County reef boaters 
reported losing 78% of all days to red tide versus 22% to hurricanes/tropical storms. 
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TABLE 8-5. AVERAGE NUMBER OF DAYS LOST BY REEF USERS IN THE PREVIOUS FIVE YEARS TO RED TIDE EVENTS 
AND HURRICANES/TROPICAL STORMS. 

County Days Lost to a 
Red Tide Event 

Days Lost to 
Hurricanes and/or 
Tropical Storms 

Days Lost to 
Both Types of 

Events 
Average % Average % Average % 

Pinellas 10 48% 10 52% 20 100% 
Hillsborough 14 60% 10 40% 24 100% 
Manatee 11 49% 11 51% 23 100% 
Sarasota 21 78% 6 22% 27 100% 
Charlotte 10 30% 24 70% 34 100% 
Lee 11 52% 10 48% 21 100% 

Question 4A: Enter the number of saltwater recreational boating days on your vessel by season 
(count partial days as full days). 

The more southerly the county, the greater the tendency that saltwater boating days were more 
evenly spread among the four seasons (Figure 8-3). Fifty-eight percent of all boating days 
occurred between April and September in Pinellas and Hillsborough, the two most northerly 
counties in the study. In contrast, these same months accounted for 51% of boating days in 
Charlotte and Lee counties.  

 
FIGURE 8-3. PERCENTAGE OF BOATING DAYS BY SEASON FOR EACH STUDY COUNTY. 

In general, reef users in all six counties reported spending more time boating (whether at reefs or 
not) than did non-reef users (Figure 8-4). The average number of boating days for reef users 
ranged from 37 days for Hillsborough County residents to 52 days for Charlotte County 
residents. Non-reef users from Manatee County reported spending 14 fewer boating days than 
resident reef users. When compared to reef users, non-reef users from Sarasota County spent 13 
less boating days, those in Pinellas 10 less, Hillsborough eight less, Lee five less, and Charlotte 
County three less. 
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FIGURE 8-4. AVERAGE NUMBER OF BOATING DAYS IN THE 12-MONTH PERIOD FOR REEF USERS AND NON-REEF 
USERS. 

Question 4B: Indicate the primary purpose of the trip for the boating days listed in 4a.  

Fishing was the dominant activity for residents of all six counties, ranging from 59% 
participation in Pinellas County to 71% in Lee County (Figure 8-5). Miscellaneous activities 
were grouped under the “Other” category, and included cruising, pleasure, sightseeing, 
photography, racing, living aboard, and dining.   

 
FIGURE 8-5. DISTRIBUTION OF ON-THE-WATER ACTIVITIES OF REEF USERS (REGARDLESS OF BOATING ACTIVITY). 

 

0

10

20

30

40

50

60

A
ve

ra
ge

 A
nn

au
l N

um
be

r D
ay

s

Non-Reef Users Reef Users

59%
70%

61%
68% 70% 71%

20%
11% 14% 16% 21% 16%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Other

Swimming

Diving/Spear Fishing

Fishing

1104



    

83 

Question 5: For each county, please indicate your total number of saltwater recreational 
boating days during the past 12 months using your vessel.  

During the 12-month period, the most boating days occurred in Lee County, both for both non-
reef users (28 days) and reef users (33 days) (Figure 8-6). The fewest boating days occurred in 
Hillsborough County, where non-reef users reported spending 16 days and reef users 18 days.   

 
FIGURE 8-6. AVERAGE NUMBER OF BOATING DAYS IN STUDY AREA COUNTY BY RESIDENTS AND NON-RESIDENTS. 

Question 6: How many of your saltwater recreational boating days from question 5 included a 
visit to an artificial reef? (count partial days as full days.) 

Lee County had the highest number of reported non-reef boating days (21) and reef boating days 
(12) during the 12-month period, and Hillsborough County the fewest with 11 and six days, 
respectively (Figure 8-7).   
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FIGURE 8-7. AVERAGE NUMBER OF REEF DAYS AND NON-REEF DAYS BY BOATERS WHO VISISTED AN ARTIFICIAL 
REEF DURING THE PREVIOUS 12 MONTHS. 

Question 7: Over the past five years, how has your use of artificial reefs changed?  

In general, artificial reef use among county residents over the previous five years remained the 
same, ranging from 58% among Sarasota County residents to 63% among Lee County residents 
(Table 8-6). In all counties except for Charlotte, more residents reported a decrease in their use 
of artificial reefs over the past five years as compared to an increase.  

TABLE 8-6. CHANGE IN ARTIFICIAL REEF USE OVER THE PAST FIVE YEARS. 

County Change in Artificial Reef Use 
Increased Same Decreased

Pinellas 13% 61% 17% 
Hillsborough 10% 61% 17% 
Manatee   6% 55% 22% 
Sarasota   8% 58% 19% 
Charlotte 14% 60% 10% 
Lee   8% 63% 16% 

Question 8: How familiar are you with the Artificial Reef Programs funded by Florida and its 
coastal counties?  

Most resident boaters in all six counties had some familiarity, or were very familiar, with 
artificial reef programs, ranging from 58% of residents in Hillsborough and Charlotte counties to 
64% in Manatee and Sarasota counties to Sarasota (Table 8-7). 
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TABLE 8-7. FAMILIARITY WITH ARTFICIAL REEF PROGRAMS. 

County Familiarity with Artificial Reef Program 
Not Somewhat Very 

Pinellas 35% 47% 15% 
Hillsborough  38% 47% 11% 
Manatee  34% 56% 8% 
Sarasota  33% 51% 13% 
Charlotte 40% 50% 8% 
Lee  35% 52% 10% 

 
NOTE: The results from questions 9 through 12 were compiled in chapters 5 and 6 for 
use with the economic analysis and, therefore, they are not reported here. 

Question 13: In general, what is your opinion regarding the use of public funds to provide and 
maintain artificial reefs for recreation in Florida’s waters?  

In general, both non-reef users and reef users expressed support for using public funds to provide 
and maintain artificial reefs in Florida’s waters (Table 8-8). Resident boaters of Pinellas County 
expressed the greatest level of support (71%) and those of Manatee County the least (61%). Not 
surprisingly, reef users in general were more supportive than were non-reef users. Residents of 
Sarasota County who used reefs expressed the most support (95%) and Charlotte County 
residents the least (83%). Of note, 17% percent of Charlotte County residents who used reefs 
were neutral, as compared to 4% to 9% of residents from the other counties. 

TABLE 8-8. DEGREE OF SUPPORT FOR USING PUBLIC FUNDS FOR COUNTY ARTIFICIAL REEF PROGRAMS. 

County 
Non-Reef Users Reef Users 

Oppose Neutral Support Oppose Neutral Support 
Pinellas     3%   26%   71%    2%    9%   89% 
Hillsborough     3%   31%   66%    5%    5%   90% 
Manatee     7%   32%   61%    1%    6%   93% 
Sarasota     5%   27%   68%    1%    4%   95% 
Charlotte     7%   30%   63%    0%  17%   83% 
Lee     7%   24%   69%    5%    9%   86% 

Question 14: To support the maintenance and deployment of new artificial reefs, the state could 
establish an Artificial Reef Trust fund. One way to fund the program would be a 
mandatory add-on fee for all vessel registrations. Would you support a 
[$3/$6/$12/$24] annual fee for a new Artificial Reef Trust Fund?  

Respondents received one of four versions of the questionnaire that differed in the amount of the 
annual add-on fee included in the wording for question 14. Table 8-9 shows the percentage of 
non-reef users and reef users who supported the add-on fee at the various levels.  
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TABLE 8-9. RESPONDENT SUPPORT FOR AN ANNUAL ADD-ON FEE TO MAINTAIN AND DEPLOY ARTIFICIAL REEFS. 

County Non-Reef Users Add-on Fee Reef Users Add-on Fee 
$3 $6   $12   $24 $3 $6 $12 $24 

Pinellas 48% 49%  24%  33%    73% 57% 54% 37% 
Hillsborough 64% 45%  49%  25%    74% 61% 57% 44% 
Manatee 78% 33%  33%  19%    86% 56% 60% 26% 
Sarasota 81% 57%  36%  11%    75% 75% 35% 50% 
Charlotte 56% 34%  23%  20%    55% 84% 50% 21% 
Lee 55% 57%  39%  22%    65% 53% 51% 38% 

Question 15: In what county is your primary Florida household located?  

Table 8-10 shows, by county of residence, the number of survey returns from respondents who 
boated at least once in the previous 12 months: both for those who visited an artificial reef and 
for those who did not. The counties are listed in descending order of total returns. 

TABLE 8-10. NUMBER OF SURVEY RETURNS BY COUNTY OF RESIDENCE. 

Resident 
County 

Non-Reef 
Users 

Reef 
Users 

Total 
Returns 

Count Count Count 
Pinellas 205  179 384 
Pasco 293    88 381 
Collier 327    41 368 
Lee 209  119 328 
Hillsborough 190  123 313 
Sarasota 104    86 190 
Manatee 91    73 164 
Charlotte 94    69 163 
Polk 94    49 143 
Hernando 83      9 92 
Desoto 18    12 30 
Hardee 8      8 16 
Hendry 14      2 16 
Other1 11         1 12 
Unknown 6           6 
1 Brevard, Broward, Citrus, Duval, Glades, 
Highlands, Lake, Monroe, and Orange.

Question 17: In what year were you born? 

The median age of residents for five of the study counties (Hillsborough was the exception) was 
higher than that of the state (40 years old) and the U.S. (37 years old), ranging  from 37 years old 
in Hillsborough County to 51 years old in Charlotte County. The median age of resident boaters 
ranged from 53 years old in Hillsborough County to 64 years old in Charlotte and Pinellas 
County (Table 8-11). On average, respondents who had used an artificial reef in the previous 12 
months were two to five years younger than respondents who had boated but not used a reef.  
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TABLE 8-11. AVERAGE AGE OF REEF USERS AND NON-REEF USERS. 

County 

Average Age 
Non-Reef 

Users 
Reef 
Users 

Pinellas 56 52 
Hillsborough 54 52 
Manatee 58 52 
Sarasota 60 55 
Charlotte 63 61 
Lee 58 54 

Question 18: What is the highest level of education that you have completed? 

Table 8-12 shows the highest level of education completed for both non-reef users and reef users. 
In both cases, most respondents were college graduates.  

TABLE 8-12. HIGHEST LEVEL OF EDUCATION COMPLETED. 

County User Type 

Less than 
High 

School 

High 
School / 

GED 

Technical / 
Vocational

Some 
College 

College 
Grad 

Graduate / 
Professional 

Degree 
Pinellas Non-Reef Users 1% 14% 9% 22% 47% 6% 
  Reef User 1% 12% 9% 26% 48% 5% 
Hillsborough Non-Reef Users 3% 17% 8% 28% 40% 5% 

Reef User 1% 17% 8% 20% 51% 3% 
Manatee Non-Reef Users 0% 12% 12% 23% 48% 5% 
  Reef User 1% 16% 11% 24% 44% 5% 
Sarasota Non-Reef Users 1% 14% 12% 20% 46% 6% 

Reef User 1% 12% 8% 25% 51% 5% 
Charlotte Non-Reef Users 4% 15% 7% 24% 44% 6% 
  Reef User 2% 15% 7% 25% 46% 4% 
Lee Non-Reef Users 0% 16% 6% 23% 51% 4% 
  Reef User 0% 12% 8% 26% 51% 2% 

Question 19: Which of the following categories includes your household’s total yearly income 
before taxes? 

Table 8-13 shows the household yearly income, by county, for both non-reef users and reef 
users.  
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TABLE 8-13. HOUSEHOLD YEARLY INCOME BEFORE TAXES. 

County User Type 
<$30,000 $30,000 to 

$59,999 
$60,000 to 

$89,999 
$90,000 to 
$119,999 

$120,000 
to 

$150,000 
>$150,000

Pinellas Non-Reef Users 7% 23% 24% 17% 13% 17% 
  Reef User 5% 18% 29% 22% 10% 17% 
Hillsborough Non-Reef Users 9% 21% 24% 18% 11% 18% 

Reef User 7% 16% 35% 19% 8% 15% 
Manatee Non-Reef Users 6% 25% 24% 14% 8% 23% 
  Reef User 6% 22% 23% 23% 10% 15% 
Sarasota Non-Reef Users 6% 24% 23% 17% 6% 24% 

Reef User 6% 24% 26% 19% 10% 15% 
Charlotte Non-Reef Users 9% 22% 27% 20% 7% 15% 
  Reef User 3% 28% 27% 18% 9% 15% 
Lee Non-Reef Users 4% 26% 26% 15% 10% 20% 
  Reef User 5% 24% 26% 18% 10% 16% 

Question 20: Including yourself, how many adults (age 18 and over) live in your household? 

Table 8-14 shows the average number of adults per household for reef users and non-reef users. 
There is no significant variation among the counties.  

TABLE 8-14. AVERAGE NUMBER OF ADULTS IN THE HOUSEHOLD. 

County 
Adults in Household 

Non-Reef 
User Reef User 

Pinellas 2.0 2.1 
Hillsborough 2.0 2.2 
Manatee 2.1 2.1 
Sarasota 1.9 2.1 
Charlotte 1.9 2.1 
Lee 2.0 2.0 

Question 21: How many children (under age 18) live in your household? 

Table 8-15 shows the average number of children per household for reef users and non-reef 
users. There is no significant variation among the counties. 

TABLE 8-15. AVERAGE NUMBER OF CHILDREN IN THE HOUSEHOLD. 

County 

Children in Household 
Non-Reef 

User Reef User 

Pinellas 0.5 0.6 
Hillsborough 0.6 0.6 
Manatee 0.4 0.7 
Sarasota 0.3 0.6 
Charlotte 0.3 0.4 
Lee 0.4 0.5 
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Question 22: Is anyone in your household involved in a fishing or boating-related job? 

The percentage of non-reef users who reported that someone in the household had a fishing or 
boating related job ranged from 5% for respondents from Pinellas County to 8% for respondents 
from Manatee and Charlotte counties (Table 8-16). The percentage of reef users reporting as 
such ranged from 4% of those from Hillsborough County to 11% of those from Manatee County.  

TABLE 8-16. PERCENTAGE OF HOUSEHOLDS WITH BOATING AND/OR FISHING RELATED JOB. 

County 
% with Boating/Fishing Related Jobs 

Non-Reef User Reef User 
Pinellas 5% 8% 
Hillsborough 6% 4% 
Manatee 8% 11% 
Sarasota 7% 9% 
Charlotte 8% 9% 
Lee 7% 8% 

Question 22: Which of the following describes your race or ethnicity? (please mark all that 
apply.) 

The percentage of White/Caucasian respondents ranged from 91% for Hillsborough County to 
96% for Sarasota County (Table 8-17). In general, the next largest group of respondents 
consisted of Hispanics/Latinos, ranging from 1.8% for Charlotte and Sarasota counties to 4.9% 
for Hillsborough County. The high percentages for Native Americans are deemed to be errors; 
the authors suspect that many respondents marked this category if they were born in the U.S. 
(and not because they belonged to this ethnic group).  

The ethnicity of boaters differed from that of the resident population in general (Table 8-17, 
Table 3-3). The proportion of Whites/Caucasians in the population ranged from 75.5% in 
Hillsborough County to 91.4% in Sarasota County. The proportion of White/Caucasian boaters 
was higher than that of the general population in all six counties, ranging from 4.2% higher in 
Charlotte County to 15.5% higher in Hillsborough County. The proportion of African 
Americans/Blacks in the general population ranged from 4.5% in Sarasota County to 15.8% in 
Hillsborough County. The proportion of African American/Black boaters was lower than that of 
the general population in all six counties, ranging from 14.5% lower in Hillsborough County to 
4.2% lower in Sarasota County. The proportion of Hispanics/Latinos in the general population 
ranged from 5.2% in Charlotte County to 22.3% in Hillsborough County. The proportion of 
Hispanic/Latino boaters was lower than that of the general population in all six counties, ranging 
from 17.4% lower in Hillsborough to 3.4% lower in Charlotte County. 
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TABLE 8-17. ETHNICITY OF RESPONDENTS. 

County 

White / 
Caucasian 

African 
American / 

Black 

Asian / 
Pacific 
Islander 

Native 
American 

Hispanic / 
Latino Other 

Pinellas 93% 1.0% 0.7% 1.7% 2.9% 0.5% 
Hillsborough 91% 1.3% 1.5% 1.5% 4.9% 0.2% 
Manatee 94% 0.6% 0.3% 2.4% 2.1% 0.3% 
Sarasota 96% 0.3% 0.3% 1.5% 1.8% 0.5% 
Charlotte 94% 0.8% 0.8% 2.0% 1.8% 0.8% 
Lee 94% 0.6% 0.2% 2.6% 2.5% 0.6% 
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8.2. FOR‐HIRE OPERATOR SURVEY 

Question 1: Which one of the following best characterizes your for-hire business using this 
vessel? 

The majority of for-hire businesses were charter boats (67%) followed by guide boats (23%) 
(Table 8-18).  

TABLE 8-18. BUSINESS TYPES OF FOR-HIRE RESPONDENTS. 

Business Type Count %
Charter (6-pack) Fishing 149 67%
Party (head) Boat Fishing 5 2%
Guide Boat Fishing 51 23%
Diving / Snorkeling tours 15 7%
Other 2 1%
Total 222 100%

Question 2: Which Florida county do you consider to be the home port for this vessel? 

Lee County was the home port for the most respondents (28%), followed by Pinellas (21%), 
Charlotte (16%), Sarasota (15%), Manatee (10%), and Hillsborough (7%). Citrus, Collier, and 
Monroe counties accounted for the remaining 2.7 percent.  

Question 3: What is the length of this vessel? 

The average vessel length for each for-hire business type, in ascending order, were Party (55 ft.), 
Dive/Snorkeling (33 ft.), Charter (32 ft.), and Guide boats (21 ft.).  

Question 4: Which range below contains the approximate total amount you pay annually for all 
of the federal and state vessel license/titling fees, permit fees, and endorsements that 
you need for this vessel? 

Most business types paid $300 or more in fees and endorsement, ranging from 67% of guide boat 
respondents to 100% of party boat respondents (Table 8-19).   

TABLE 8-19. DISTRIBUTION OF FOR-HIRE RESPONDENTS BY ANNUAL PAYMENTS FOR VESSEL. 

Business Type 
Amount Per Year 

Less than 
$100 

$100 to 
$299 

$300 or 
more 

Charter (6-pack) Fishing 1% 14% 84% 
Party (head) Boat Fishing 0% 0% 100% 
Guide Boat Fishing 2% 31% 67% 
Diving / Snorkeling tours 8% 15% 77% 
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Question 5: Please complete the table with information about your for-hire trips during the past 
12 months.  

Respondents conducting diving/snorkeling tours reported the most number of boat trips, 
averaging 183 for the year (Table 8-20). Party (head) boats followed with 172 trips, then charter 
boats with 97 trips, and lastly guide boats with an average of 94 trips for the year.  

TABLE 8-20. AVERAGE NUMBER OF BOATING TRIPS BY FOR-HIRE BUSINESS TYPE AND SEASON. 

 

The largest percentage of trips by charter, party, and guide boat businesses occurred in the spring 
followed by the winter season (Table 8-21). In contrast, diving/snorkeling trips were more 
frequent in the summer followed by the spring. 

TABLE 8-21. AVERAGE PERCENTAGE OF BOATING TRIPS BY FOR-HIRE BUSINESS TYPE AND SEASON. 

 

Question 6: What percentage of your total for-hire trips to artificial reefs in this vessel were 
launched from each southwest Florida county listed below?  

For all counties except Hillsborough, over 90% of trips to artificial reefs launched (departed) 
from the homeport county of the for-hire vessel, ranging from 92.6% for vessels with homeports 
in Charlotte County to 97.7% for those with homeports in Pinellas County (Table 8-22). 
Respondents for vessels with home ports in Hillsborough County reported that 65.7% of their 
artificial reef trips were launched (departed) from Hillsborough County and 27.1% from Pinellas 
County.  

TABLE 8-22. PERCENTAGE OF FOR-HIRE TRIPS TO ARTIFICIAL REEFS BY HOMEPORT AND LAUNCH COUNTY. 

 

Business Type Winter Spring Summer Fall Total
Charter (6-pack) Fishing 26 32 20 20 97
Party (head) Boat Fishing 42 62 37 32 172
Guide Boat Fishing 28 32 16 19 94
Diving/Snorkeling tours 36 50 65 32 183

Average Number of Boat Trips

Business Type Winter Spring Summer Fall Total
Charter (6-pack) Fishing 27% 33% 21% 21% 100%
Party (head) Boat Fishing 24% 36% 22% 19% 100%
Guide Boat Fishing 30% 34% 17% 20% 100%
Diving/Snorkeling tours 20% 27% 36% 17% 100%

Pinellas Hillsborough Manatee Sarasota Charlotte Lee Other Total
Pinellas 97.7% 2.1% 0.1% 0.03% 0.03% 100%
Hillsborough 27.1% 65.7% 2.9% 2.9% 1.4% 100%
Manatee 0.2% 0.5% 97.1% 1.9% 0.2% 100%
Sarasota 0.4% 98.7% 1.0% 100%
Charlotte 92.6% 7.4% 100%
Lee 0.3% 96.5% 3.2% 100%

County From Which Artificial Reef Trips Were LaunchedVessel 
Homeport
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Question 7:  What percentage of your total for-hire trips to artificial reefs in this vessel were 
partial days, full days, or multi-days? 

The majority (99% or more) of trips for all four business types were one day in duration or less 
(Table 8-23).  

TABLE 8-23. DURATION OF REEF TRIPS BY BUSINESS TYPE. 

 

Question 8: When you consider the total number of clients that you served during the past 12 
months using this vessel, what percentage of them would you estimate were 
residents and non-residents of its homeport? 

The majority of for-hire clients were non-residents, ranging from 69% of clients for 
diving/snorkeling tours to 79% of clients for guide boats (Table 8-24). Thirty-nine percent of 
diving/snorkeling tour clients lived more than a few hours drive from the vessels’ homeports, 
while 55% of clients of charter and guide boats lived more than a few hours away.  

TABLE 8-24. ORIGINS OF FOR-HIRE CLIENTS BY BUSINESS TYPE. 

Business Type 

Resident of 
Home Port 

Non-Resident 
of Homeport / 
Live Within a 

Few Hours 
Drive 

Non-Resident 
of Homeport / 

Live More 
Than a Few 
Hours Drive 

Charter (6-pack) Fishing 24% 21% 55% 
Party (head) Boat Fishing 28% 27% 45% 
Guide Boat Fishing 21% 24% 55% 
Diving/Snorkeling tours 31% 30% 39% 

Question 9: To the best of your memory, how many for-hire trips in this vessel have you lost, if 
any, during the past five years due to the following events? 

On average, for-hire businesses reported losing 18 days due to red tide events and 17 days due to 
hurricane and/or tropical storm events during the previous five years. The number lost to red tide 
events ranged from 13 days by businesses in Charlotte and Lee counties, to 28 days by 
businesses in Sarasota County (Table 8-25). The number lost due to hurricanes and/or tropical 
storms ranged from 10 days by businesses in Hillsborough County to 19 by businesses in 
Hillsborough County. The total number of days lost in the previous five years ranged from 26 by 
businesses in Hillsborough County to 45 by businesses in Sarasota County (Table 8-25).  

Business Type Partial Day Full Day Multi-Day
Charter (6-pack) Fishing 54% 45% 1%
Party (head) Boat Fishing 100% 0% 0%
Guide Boat Fishing 63% 36% 1%
Diving / Snorkeling tours 89% 11% 0%
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TABLE 8-25. AVERAGE NUMBER OF TRIPS LOST BY FOR-HIRE OPERATORS IN EACH STUDY COUNTY TO RED TIDE 
AND HURRICANE AND/OR TROPICAL STORM EVENTS DURING THE PAST FIVE YEARS. 

County 

Average Days Lost to Events 

Red Tide 
Events 

Hurricanes / 
Tropical Storms Total 

Pinellas 22 19 42 
Hillsborough 16 10 26 
Manatee 21 16 36 
Sarasota 28 16 45 
Charlotte 13 15 28 
Lee 13 18 31 

Question 10: How familiar are you with the Artificial Reef Program in your homeport county? 

The majority of for-hire operators were either somewhat familiar of very familiar with the 
artificial reef program in their homeport county, ranging from 80% of those in Charlotte County 
to 100% of those in Sarasota County (Table 8-26). The percentage that was very familiar ranged 
from 31% in Hillsborough County to 67% in Sarasota County.  

TABLE 8-26. FOR-HIRE OPERATORS’ DEGREE OF FAMILIARITY WITH THE ARTIFICIAL REEF PROGRAM IN THEIR 
HOME PORT COUNTY. 

  
Homeport 
County 

Familiarity With Reef Program 
Not 

Familiar 
Somewhat 
Familiar 

Very 
Familiar 

Pinellas 4% 38% 56% 
Hillsborough 6% 63% 31% 
Manatee 4% 48% 48% 
Sarasota 33% 67% 
Charlotte 20% 43% 37% 
Lee 14% 56% 30% 

Question 11: Over the past 5 years, how has your use of artificial reefs changed, if at all? 

Fifty-six percent of respondents said that their use of artificial reefs had not changed during the 
past five years, 23% said that it had increased, and 18% said it had decreased.  

Question 12: To support the maintenance of existing reefs and deployment of new artificial 
reefs, the state could establish an Artificial Reef Trust Fund. One way to fund the 
program would be a mandatory add-on fee for all license holders. Would you 
support an [$8/$16/$24/$32] annual add-on fee for a new Artificial Reef Trust 
Fund? 

A majority (59%) of respondents who received the questionnaire with a proposed $8 add-on fee 
said that they would support the additional annual fee (Table 8-27). However, the results for the 
$16, $24, and $32 add-on fees are not so clear since a larger percentage of respondents opposed 
the $16 and $24 add-on fees but 51% supported the $32 add-on fee. Of the 112 respondents who 
said they would support the proposed add-on fee, 4% were not at all sure of their decision to 
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support it, 39% were somewhat sure, and 55% very sure. Of the 101 who said that they would 
not support an add-on fee at the proposed amount, 61% said that they would not pay any amount 
and 34% said that they would something.  

TABLE 8-27. FOR-HIRE SUPPORT FOR AN ADD-ON FEE FOR ARTIFICIAL REEF PROGRAMS. 

Add-on 
Amount 

Add-On Support 
No Yes 

$8 38% 59% 
$16 48% 44% 
$24 50% 45% 
$32 46% 51% 
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APPENDIX	1:		 INITIAL	TELEPHONE	SURVEY	OF	RESIDENT	BOATERS	IN	SIX	
STUDY	COUNTIES	

May I please speak with %VESSELOWNER?  
[If owner not available, schedule CB] 
 
My name is %name and I am calling from the Florida Survey Research Center at the 
University of Florida.  Researchers at the University of Florida are calling recreational 
boaters to ask about boat use in Southwest Florida.   
 
This is not a sales call, and your answers will be confidential.  You may stop the 
interview at any time.  The survey should only take about 5 minutes to complete.   
 
[If respondent asks for more information on the nature of the survey: “We’re trying to 
measure artificial reef use in southwest Florida.”] 
 
 
First, we’d like to ask you a few questions about saltwater recreational boating trips you 
may have taken in the past 12 months. 
 
1. During the past 12 months, did you take any saltwater boating trips in Florida for 

recreation using your own boat? [YNDR] 
 
IF NO, DK, R: [Terminate, SAVE] “At this time, we’re only speaking with 
people who have taken saltwater recreational boating trips in Florida on their 
own boats in the past 12 months.  Thank you for you time.  Have a nice evening 
(day).” 
 
IF YES: Continue 

 
2. Did you visit an artificial reef during any of those boating trips? [Prompt if needed: 

“An artificial reef is a man-made object that has been placed on the ocean floor.”] 
[YNDR] 

 
IF NO, DK, R: [Terminate, SAVE] “At this time, we’re only speaking with 
people who have visited artificial reefs on boating trips in Florida in the past 12 
months.  Thank you for you time.  Have a nice evening (day).” 
 
IF YES: Continue 
 

3. I’ll read you a short list of counties in Southwest Florida.  For each, please tell me if 
you ever launched your boat from that county during a trip that you visited an 
artificial reef: [INT: If respondent is unsure of the county, but knows the city, check 
the lists provided. Do NOT read list of cities.] 
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A. Hillsborough [Includes: Tampa, Davis Island, Apollo Beach, Ruskin, Sun 
City]: [YNDR] 

B. Pinellas [Includes: St. Petersburg, Clearwater, Tarpon Springs, Belleair 
Bluffs, Tierra Verde, Palm Harbor, Indian Shores, Safety Harbor, Ft. Desoto, 
Treasure Island, Indian Rocks]: [YNDR] 

C. Manatee [Includes: Anna Maria, Bradenton, Bradenton Beach, Cortez, 
Holmes Beach, Ellenton, Palmetto, Ruskin]: [YNDR] 

D. Sarasota [Includes: Sarasota, Siesta Key, Venice, Lido Key, Englewood, North 
Port, Nokomis]: [YNDR] 

E. Charlotte [Includes: Punta Gorda, El Jobean, Port Charlotte, Harbor 
Heights, Placida]: [YNDR] 

F. Lee [Includes: Ft. Myers, North Ft. Myers, Ft. Myers Beach, Bonita Springs, 
Cape Coral, Captiva Island, Boca Grande, Sanibel, Bokeelia, Matlacha, St. 
James City, Pineland, Estero]: [YNDR] 

 
IF “REFUSE” to ALL: [Terminate SAVE] “Thank you for your time.  Have 
a nice evening (day).” 

  
 FOR EACH “YES”: 

Q3A1. During the past 12 months, how many of your boating trips launched from 
[county name] included a visit to an artificial reef? [INT: Please prompt for a 
number, not a percentage of trips.] [#, DR] 
 
Q3A2. On any of your boating trips to visit an artificial reef, when you launched 
from [county name], did you launch your boat from: [READ List; Mark ALL that 
apply.] 
[checkbox 
 A boat ramp 
 A dry storage facility 
 A marina wet slip 
 A home dock 
 A location I haven’t mentioned (describe) 
 DK 
 R] 
 

4. On any of your boating trips to visit an artificial reef, did anyone on board your boat: 
[READ List; Mark all that apply.] 
[checkbox 
 Fish 
 Scuba dive 
 Snorkel 
 DK 
 R] 
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5. When you visit artificial reefs, how many people, including yourself, typically travel 
on your boat? [#, DR] 

 
6. When you visit artificial reefs, what is the length of the boat, in feet, that you 

typically use? [Enter to nearest foot] [#, DR] 
 
7. In two months, we will conduct a follow-up survey to determine total artificial reef 

use.   
 

A. Would you be willing to answer additional questions if we mailed you a 
questionnaire? [YNDR] 

B. We are also considering an Internet survey.  Would you complete the follow-
up survey on-line if we emailed you a link to the questionnaire? [YNDR] 

 
IF YES: 
7B1. May I please have your email address, in case we choose to do an on-
line survey? [text, R] 

 
8. Do you have any questions regarding this study or your rights as a research 

participant? [YNDR] 
 

IF YES: 
For questions regarding this study, you may contact Dr. Michael Scicchitano at the 
Florida Survey Research Center toll-free at 866-392-3475.  For questions regarding 
your rights as a research participant, you may contact the University of Florida 
Institutional Review Board at 352-392-0433. 

 
That concludes our survey.  Thank you very much for your time and participation. 
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The Foundation for The Gator Nation   
An Equal Opportunity Institution 

Florida Sea Grant College Program  Bldg 803 McCarty Drive 

Boating and Waterway Management Program  PO Box 110400 

                                                                                                                                               Gainesville, FL 32611‐0400 

  352‐392‐6233 

  352‐392‐5113 Fax 

   

 

 
 
Dear Boater: 
 
The State of Florida and local agencies invest significant funding to maintain and upgrade 
facilities that support recreational boating. Recent budget shortfalls, however, threaten the 
continuation of some of the activities of these agencies.  
 
By answering a few questions, you will help to ensure that future funding decisions consider 
the economic benefits that recreational boating generates for Southwest Florida’s local 
economies and businesses. It is very important that we receive your answers because you 
are one of a selected few that have been randomly chosen to participate.  
 
This survey is designed to estimate the recreational activities and contributions of 
registered boat owners using their own boat. Even if you have used your vessel for 
commercial or for-hire use, please do not consider it when answering the questions in the 
survey because we are also sending a similar questionnaire to other user groups, such as 
people who use for-hire vessels. 
 
Your identity will remain anonymous. We are only interested in the total and average 
responses. The survey should take less than 10 minutes to complete. There are no direct 
benefits or risks to you for completing the survey and you will not be compensated. 
Participation is voluntary, so you do not have to answer any questions that you do not wish 
to answer. If you have any questions about this survey, please feel free to contact me or Dr. 
Michael Scicchitano (352-846-2874; mscicc@ufl.edu).  
 
Thanks in advance for your time.  
Sincerely, 

 
Robert A. Swett 
Program Coordinator 
 
P.S.  If by some chance we made a mistake and you are not a boater, please return the survey. It 
is important that we receive every survey that we mailed.  

Please answer today and mail using 

the self‐addressed, postage paid 

envelope, even if you are not a 

frequent boater. 
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The Foundation for The Gator Nation   
An Equal Opportunity Institution 

Florida Sea Grant College Program  Bldg 803 McCarty Drive 

Boating and Waterway Management Program  PO Box 110400 

                                                                                                                                               Gainesville, FL 32611‐0400 

  352‐392‐6233 

  352‐392‐5113 Fax 

   

 
 
Dear Florida Boater: 
 
We recently sent you a survey being conducted by the University of Florida’s Florida Sea Grant 
College Program about maintaining and upgrading facilities that support recreational boating.  
If you have already completed this survey and returned it to us, we thank you for your time and 
participation. There is no need to return another survey. 
 
However, if you have not yet completed this survey, please a take a few minutes to do so. By 
answering a few questions, you will help to ensure that future funding decisions consider the 
economic benefits that recreational boating generates for Southwest Florida’s local economies 
and businesses. It is very important that we receive your answers because you are one of a 
selected few that have been randomly chosen to participate. 
 
This survey is designed to estimate the recreational activities and contributions of registered boat 
owners using their own boats. Even if you have used your vessel for commercial or for‐hire use, 
please do not consider it when answering the questions in the survey because we are also sending 
a similar questionnaire to other user groups, such as people who use for‐hire vessels. 
 
Your identity will remain anonymous. We are only interested in the total and average responses.  
The survey should take less than 10 minutes to complete. There are no direct benefits or risks to 
you for completing the survey and you will not be compensated. Participation is voluntary, so you 
do not have to answer any questions that you do not wish to answer. If you have any questions 
about this survey, please feel free to contact Dr. Michael Scicchitano (352‐846‐2874; 
mscicc@ufl.edu) or me. 
 
Thanks in advance for you time. 
 
Sincerely, 

 
Robert A. Swett 
Program Coordinator 
 

P.S.  If by some chance we made a mistake and you are not a boater, please return the survey.  
It is important that we receive every survey that we mailed.  

If you have not yet returned a 
survey, please answer today and 
mail using the self‐addressed, 

postage‐paid envelope, even if you 
are not a frequent boater. 
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Florida Boaters Saltwater Recreation Questionnaire 

For this survey, please only consider your recreational saltwater boating trips in the last 12 

months using your own vessel.  

INFORMATION ABOUT YOUR SALTWATER RECREATIONAL VESSEL
 

1. What is the length of your vessel (or its replacement if you exchanged boats during the past year)? If 
you own or owned more than one vessel, please answer about the vessel you used most often.  
 

 
  
 

2. What type of launch facility did you use most often in the last 12 months? Please mark ONE type. 
 

O  Public boat ramp    O  Dry storage facility 

O  Marina wet slip    O  Residential dock / ramp 

 O  Other (please describe): 

 
INFORMATION ABOUT YOUR SALTWATER RECREATIONAL BOATING ON YOUR VESSEL 
 

3. To the best of your memory, how many saltwater boating days did you lose ‐ if any ‐ during the past 
five years due to the following events? If none, please enter "0." 
 

Red tide:  days lost   Hurricanes/Tropical Storms:  days lost

 
4. Please complete the two tables below with information about your saltwater recreational boating in 

the last 12 months using your vessel. If you did not go saltwater boating during the past 12 months, 
please enter "0" in the Total Boating Days box for Question 4A and then skip to Question 8. 
 
4A. Enter the number of saltwater recreational boating days on your vessel by season.  

Count partial days as full days.  
 

SEASON  NUMBER OF BOATING DAYS 
     January to March 2009  days 

     October to December 2008  days 

     July to September 2008  days 

     April to June 2008  days 

     Total Boating Days  days 

 
4B. Now indicate the primary purpose of the trip for the boating days listed in 4A.  

Total Boating Days should be the same in 4A and 4B. 
 

PRIMARY PURPOSE  NUMBER OF BOATING DAYS 
    Fishing  days 

    Diving / Spear Fishing  days 

    Swimming  days 

    Other  days 

    Total Boating Days  days 

feet 
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5. For each county listed below, please indicate your total number of saltwater recreational boating 
days during the past 12 months using your vessel. Then, for your last trip, indicate the total number 
of people onboard and, of those, the number who were residents of the launch county. 
 

SOUTHWEST FLORIDA COUNTY  
WHERE BOAT WAS LAUNCHED 

YOUR NUMBER OF 

RECREATIONAL 

BOATING DAYS IN 

PAST 12 MONTHS 

TOTAL NUMBER 

OF PEOPLE ON 

BOARD DURING 

YOUR LAST TRIP 

NUMBER ON 

BOARD THAT WERE 

RESIDENTS OF 

LAUNCH COUNTY 

Pinellas County 
(Tarpon Springs to St. Pete Beach) 

Hillsborough County 
(Tampa, Apollo Beach to Ruskin) 

Manatee County 
(Anna Maria, Bradenton to Palmetto) 

Sarasota County 
(Sarasota, Venice to Englewood) 

Charlotte County 
(Port Charlotte, Punta Gorda to Placida) 

Lee County 
(Bokeelia, Ft. Myers area to Bonita Beach) 

Total Boating Days     

 
YOUR RECREATIONAL USE OF ARTIFICIAL REEFS ON YOUR VESSEL

 

The following questions are about "artificial reefs," which are man‐made materials that have been 
placed on the sea floor. In Florida, public funds have been used to establish and maintain artificial reefs 
to enhance fish stocks and provide recreational opportunities. 

 

6. How many of your saltwater recreational boating days from Question 5 included a visit to an 
artificial reef? Count partial days as full days. 
 

COUNTY WHERE BOAT WAS LAUNCHED  NUMBER OF DAYS THAT INCLUDED A VISIT TO AN ARTIFICIAL REEF 

     Pinellas County  days 

     Hillsborough County  days 

     Manatee County  days 

     Sarasota County  days 

     Charlotte County  days 

     Lee County  days 

   Total Boating Days  days 

 
7. Over the past 5 years, how has your use of artificial reefs changed?  

 

O  It has increased    O  It has stayed the same    O  It has decreased 

 
8. How familiar are you with the Artificial Reef Programs funded by Florida and its coastal counties? 

 

O  Not at all familiar    O  Somewhat familiar    O  Very familiar 
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YOUR MOST RECENT SALTWATER RECREATIONAL BOATING DAY ON THIS VESSEL 
 

9. Please complete the table below about your most recent saltwater recreational boating day when 
you launched from one of the following six counties: Pinellas, Hillsborough, Manatee, Sarasota, 
Charlotte, or Lee. 
 

a. From which of the six counties was this boat trip launched?  County:  

b. In what month and year did this trip take place?  Month:  Year: 

c. How many days and hours were you away from home?  Days:  Hours: 

d. Including you, how many people were onboard?  Total People: 

e. Of those, how many were residents of the launch county?  Residents: 

f. Did you visit an artificial reef on this trip?   O  Yes  O  No   O  Don’t know

g. Was this most recent boating day a typical boating day for you?   O  Yes  O  No   O  Don’t know
 
 
 

10. Next, please estimate the costs for this boating day for each of the expense categories in the table 
below. This information is very important since it allows us to estimate the total value of all trips 
taken. 
 

EXPENSE CATEGORIES  TOTAL BOATING DAY EXPENSE BY CATEGORY 

TRANSPORTATION EXPENSE:   

     Automobile Fuel  $ 

 LODGING EXPENSES:   

    Hotel/motel, condo, campground, etc.  $ 

 BOATING EXPENSES:   

    Fuel and oil  $ 

    Ramp/marina/mooring/parking fees  $ 

    Tackle (bought or rented)  $ 

    Bait and ice  $ 

    Diving‐related equipment/costs  $ 

    Food (taken onboard)  $ 

    Other items taken onboard (sunscreen, etc.)  $ 

 OTHER EXPENSES:   

    Food on shore (from stores)  $ 

    Food on shore (restaurants)  $ 

    Shopping (souvenirs, clothing, etc.)  $ 

    Entertainment/entry fees (on shore)  $ 

 
11. What percentage of the total cost of this boating day was spent within the launch county? 

 
12. How many times in the in the past 12 months have you paid to go on a boat for saltwater 

recreational purposes?  
 

% 

times 
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Florida Boaters Saltwater Recreation Questionnaire 

Thank you for representing recreational boaters in Southwest Florida by completing this survey. 
Please return your survey to us using the postage‐paid envelope included in your packet. 

YOUR LEVEL OF SUPPORT FOR ARTIFICIAL REEF PROGRAMS
 

13. In general, what is your opinion regarding the use of public funds to provide and maintain artificial 
reefs for recreation in Florida’s waters? 
 

O  Oppose    O  Neutral/don’t care much    O  Support 
 

14. To support the maintenance and deployment of new artificial reefs, the state could establish an 
Artificial Reef Trust Fund.  One way to fund the program would be a mandatory add‐on fee for all 
vessel registrations.  Would you support a $3 annual add‐on fee for a new Artificial Reef Trust Fund? 
 

O  Yes O No 

  
14A. If yes, how sure are you of this decision? 

 
14B. If no, is there an amount you would pay?

O  Not at all sure  O Yes, I would pay $________ 

O  Somewhat unsure  O No 

O  Somewhat sure  If no, why not? 

O Very sure 

      If very sure, what is the maximum that  
      you would be willing to pay?  $ ______ 

 

DEMOGRAPHIC INFORMATION (TO BE SUMMARIZED FOR STATISTICAL PURPOSES ONLY) 
 

15. In what county is your primary Florida household located? 
16. What is the 5‐digit postal ZIP code where this residence is located? 

 

 
 

17. In what year were you born?  1 9 _  _ 
 

18. What is the highest level of education that you have completed?  
 

O  Less than high school    O  High school graduate/GED O Technical/Vocational

O  Some college    O  College graduate O Graduate/Professional Degree
 

19. Which of the following categories includes your household's total yearly income before taxes? 
 

O  Less than $30,000    O  $30,000 to $60,000 O $60,001 to $90,000 

O  $90,001 to $120,000    O  $120,001 to $150,000 O More than $150,000

 

20. Including yourself, how many adults (age 18 and over) live in your household?   

21. How many children (under age 18) live in your household?   

 

22. Is anyone in your household involved in a fishing or boating‐related job?  O  Yes    O  No 
 

23. Which of the following describe your race or ethnicity? Please mark all that apply. 
 

O  White / Caucasian    O  African American / Black    O  Asian / Pacific Islander 

O  Native American    O  Hispanic / Latino    O  Other: 
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The Foundation for The Gator Nation 
An Equal Opportunity Institution 
 

 
Florida Sea Grant College Program  PO Box 110400 
Boating and Waterway Management Program  Gainesville, FL 32611 
   

June 2009 
 
 
Dear for-hire vessel operator: 
 
The State of Florida and local agencies invest significant funding to deploy and maintain 
artificial reefs in Florida’s nearshore waters. Recent budget shortfalls, however, threaten 
the continuation of many artificial reef programs.  
 
By answering a few questions about your artificial reef use, you will help to ensure that 
future funding decisions consider the economic benefits that artificial reefs generate for 
Southwest Florida’s local economies and businesses. It is very important that we receive 
your answers because you are one of a selected few that have been randomly chosen to 
participate.  
 
This survey is designed to estimate reef use only within the for-hire sector. Even if you 
have used a vessel for recreational use, please do not consider it when answering the 
questions in the survey because we are also sending a similar questionnaire to 
recreational boat owners. 
 
Your identity will remain anonymous. We are only interested in the total and average 
responses. The form is numbered only so that we can remove your name from our 
mailing list. The survey should take less than 10 minutes to complete. There are no direct 
benefits or risks to you for completing the survey and you will not be compensated. 
Participation is voluntary, so you do not have to answer any questions that you do not 
wish to answer. If you have any questions about this survey, please feel free to contact 
me or Dr. Michael Scicchitano (352-846-2874; mscicc@ufl.edu).  
 
Thanks in advance for your time. 
 
 
Sincerely, 

 
 

Please answer today and mail using the 
self‐addressed, postage paid envelope, 
even if you have not used artificial reefs. 

 
Robert A. Swett 
Program Coordinator 
Telephone: 352-392-6233 
Email: boatersurvey@ufl.edu 
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  Survey #    

Information about Your For‐Hire Vessel

If you have more than one vessel that you use for commercial purposes, please consider your primary 
for‐hire vessel in answering the questions in this survey. 
 

1. Which one of the following best characterizes your for‐hire business using this vessel?  

O  Charter (6‐pack) fishing  O  Party (head) boat fishing  O  Guide boat fishing 
O  Diving / snorkeling tours  O  Other (please describe): 

 
2. Which Florida County do you consider to be the home port for this vessel? 

 
 

3. What is the length of this vessel?  
 

4. Which range below contains the approximate total amount you pay annually for all of the federal 
and state vessel license/titling fees, permit fees, and endorsements you need for this vessel? 

O  Less than $100 each year  O  $100‐$299 each year  O $300 or more each year 
 
Information about Your For‐Hire Trips in This Vessel 
 

5. Please complete the table below with information about your for‐hire trips during the past 12 months. 
Count all trips regardless of duration (i.e. partial day, full day, or multi‐day). If you did not have any 
clients in the past year, please enter “0” in the total box for Question 4A and then skip to Question 8.  
 

 
 
Season 

4A 
Total number of trips 
for‐hire by season? 

4B 
Of the total trips in 4A, 
how many were to 
artificial reefs? 

4C 
Average number of 
clients per trip? 

Winter: Jan – Mar 2009  trips trips  people
Fall: Oct – Dec 2008  trips trips  people
Summer: Jul – Sep 2008  trips trips  people
Spring: Apr – Jun 2008  trips trips  people
TOTAL  trips trips 

feet

 
 

6. What percentage of your total for‐hire trips to 
artificial reefs in this vessel were launched from 
each Southwest Florida county listed below: 

 

7. What percentage of your total for‐hire 
trips to artificial reefs in this vessel 
were: 

%  from PINELLAS County      %Partial day
%  from HILLSBOROUGH County      %Full (single) day
%  from MANATEE County      %Multi‐day
%  from SARASOTA County    tal  0 %To 10
%  from CHARLOTTE County         
%  from LEE County         
%  from other counties         

100 %  For‐hire trips to artificial reefs   
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8. When you consider the total number of clients that you served during the past 12 months (April 
2008 through March 2009) using this vessel, what percentage of them would you estimate were: 
 

Residents of your home port county identified in Question 2?  %
Not residents of your home port county, but within a few hours’ drive?  %
Not residents of your home port county and more than a few hours’ drive? 
(i.e. all remaining clients, including out of state and foreign visitors) 

%

Total clients served in past year  100 %
 
9.  To the best of your memory, how many for‐hire trips in this vessel have you lost, if any, during the 

past 5 years due to the following events?  [If none, please enter “0”] 
 

Red tide:  trips lost
Hurricanes:  trips lost

 

Opinions about Funding & Artificial Reef Use 
 

10. How familiar are you with the Artificial Reef Program in your home port county? 
 

O  Not at all familiar  O  Somewhat familiar  O  Very familiar 
 

11. Over the past 5 years (approximately 2004 to the present), how has your use of artificial reefs 
changed, if at all? 
 

O  It has Increased  O  It has Stayed the Same  O It has Decreased 
 

12. To support the maintenance and deployment of new artificial reefs, the state could establish an 
Artificial Reef Trust Fund. One way to fund the program would be a mandatory add‐on fee for all 
license holders. Would you support a $25 annual add‐on fee for a new Artificial Reef Trust Fund? 
 

O  Yes   O  No 
 
If yes, 
13A. How sure are you of this decision? 

  
If no, 
13B. Is there any amount you would pay? 

O  Not at all sure  O  Yes, I would pay $________ 
O  Somewhat unsure  O  No 
O  Somewhat sure          If no, why not? 
O  Very sure 
 If very sure, what is the maximum that 

you would be willing to pay? 
                                                 $ ________ 
 

 

 

Please add any other comments about your use of artificial reefs in the space below: 

Thank you for representing your industry by completing this survey. 
Please return your completed survey to us using the postage‐paid envelope included in your packet. 
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Southwest Florida Marine Recreational Boating Survey

August 10th, 2009

Hello and Welcome!  

We need your help to estimate the recreational and economic benefits from saltwater fishing,
diving, and related activities in Southwest Florida. Why? Recent budget shortfalls threaten many
services provided by state and local governments. We want future funding decisions to consider
the benefits that are generated by boating related activities.

The survey consists of five sections and should take less than 10 minutes to complete. You cannot
save partial answers and return later so please complete this brief survey in one sitting. There are
no direct benefits or risks to you for completing the survey and you will not be compensated by the
University of Florida (UF).

If you have any questions about your rights as a participant in this survey, please contact UF’s
Institutional Review Board (IRB2@ufl.edu; 352-392-0433) and refer to protocol UF-09-0721.

Begin the Survey >>

Thank you for your time.

Robert A. Swett
Assistant Professor

Southwest Florida Marine Recreational Boating Survey http://boating.agsurveys.org/

1 of 1 2/14/2010 2:09 PM
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Southwest Florida Marine Recreational Boating Survey

LOGIN PAGE

Please make up a 4-character code that contains at least two letters.

Your Code:  (4-character code with at least 2 letters)

Proceed to Next Section >>

Southwest Florida Marine Recreational Boating Survey http://agsurveys.org/boating/login.htm?B1=Begin+the+Survey+%3E%3E

1 of 1 2/14/2010 2:10 PM
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Southwest Florida Marine Recreational Boating Survey

SECTION I:

During the past 12 months, did you travel onboard any boat that launched from any of the
six Southwest Florida coastal counties that are highlighted on the map?

(i.e., Pinellas, Hillsborough, Manatee, Sarasota, Charlotte, or  Lee)

Yes No

  

Southwest Florida Marine Recreational Boating Survey http://agsurveys.org/boating/_vti_bin/shtml.exe/login.htm

1 of 2 2/14/2010 2:12 PM
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Southwest Florida Marine Recreational Boating Survey

SECTION II:

During the past 12 months, how many boating trips in Southwest Florida did you take
onboard each vessel type listed below?

A “trip” is a single event that lasts either part of a day, a full day, or multiple days.

Type of Vessel Description Number of
Trips

Were any to
an artificial
reef?

Fee paid
on last trip

Charter (Six-pack) A for-hire vessel licensed to
take no more than 6 paying
passengers, usually for
offshore trolling or deepwater
bottom-fishing

Select one... Select one... $

avg. per
person

Party (Head) A for-hire vessel licensed to
take more than 11 persons
usually offshore for bottom-
fishing

Select one... Select one... $

per person

Guide A for-hire vessel licensed to
take no more than 4 persons
usually nearshore for flats-
fishing and casting

Select one... Select one... $

avg. per
person

Dive A for-hire licensed vessel
designed to accommodate
multiple persons for scuba
diving or snorkeling

Select one... Select one... $

per person

Rental A for-hire vessel you would
rent from a local marina or
boat rental business, and
operate yourself

Select one... Select one... $

avg. per
person

Private A vessel owned by a family
member or friend, not your
own

Select one... Select one... N/A

Southwest Florida Marine Recreational Boating Survey http://agsurveys.org/boating/section_II.htm?B1=Yes

1 of 2 2/14/2010 2:13 PM
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Private Your own vessel Select one... Select one... N/A

Proceed to Next Section >>

 

Southwest Florida Marine Recreational Boating Survey http://agsurveys.org/boating/section_II.htm?B1=Yes

2 of 2 2/14/2010 2:13 PM
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Southwest Florida Marine Recreational Boating Survey

SECTION II (Continued):

How many of your planned recreational boating days in Southwest Florida were cancelled,
if any, due to a red tide event over the past 5 years?

Select one...

How many of your planned recreational boating days in Southwest Florida were cancelled,
if any, due to a tropical storm or hurricane over the past 5 years?

Select one...

Proceed to Next Section >>

 

Southwest Florida Marine Recreational Boating Survey http://agsurveys.org/boating/section_II_part2.htm

1 of 1 2/14/2010 2:14 PM
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Southwest Florida Marine Recreational Boating Survey

SECTION III: Your Last For-Hire Trip

Please describe your last saltwater recreational boating trip in Southwest Florida on a
for-hire vessel. This page focuses on for-hire trips only since we are surveying boat owners
separately.

a) What type of boat were you on? Select one...

b) From which of the six counties was this boat trip
launched? Select one...

c) Did you visit an artificial reef on this boating trip?
 Yes
 No
 Not sure

d) What was your primary activity on the water?

Fishing
Diving
Swimming
Other

e) How long were you on the water?

 Partial day (less than 4
hours)

 Full day (4 hours or more)
 Two days
 Three days
 More than three days

Please estimate your individual share of the costs for this boating trip for the categories
listed below. If there was no expense, please enter a “0” so we know the category wasn’t
skipped. This information is very important since it allows us to estimate the total value of
all boating trips taken by visitors to the study region.

Expense Category
Your individual share of costs

for this boating trip

f) Lodging $ 

g) Food & Beverage – purchased at stores $ 

h) Food & Beverage – purchased at restaurants $ 

i) Auto transportation – rental $ 

j) Fuel - auto and boat $ 

Southwest Florida Marine Recreational Boating Survey http://agsurveys.org/boating/section_III.htm

1 of 2 2/14/2010 2:15 PM
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Fees and Supplies:  

k1) Recreational supplies purchased at stores before
reaching launch site (tackle, fishing/diving equipment, air
refills, etc.)

$ 

k2) Parking fees and fishing/diving supplies paid for at the
launch site (e.g., bait, ice) $ 

k3) Clothing and accessories  (e.g., hats) bought at other
stores $ 

k4) Other items purchased at stores (e.g., sunscreen,
souvenirs) $ 

l) Portion of all expenses that were paid for in the launch
County (#b above) Select one...

Proceed to Next Section >>

 

Southwest Florida Marine Recreational Boating Survey http://agsurveys.org/boating/section_III.htm

2 of 2 2/14/2010 2:15 PM
1142



Southwest Florida Marine Recreational Boating Survey

SECTION IV: Random selection for reef question on next page.

In what month were you born?

January, Feburary, March

     April, May, June     

July, August, September

October, November, December

 

Southwest Florida Marine Recreational Boating Survey http://agsurveys.org/boating/_vti_bin/shtml.exe/section_III.htm

1 of 1 2/14/2010 2:15 PM
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Southwest Florida Marine Recreational Boating Survey

SECTION IV (Continued):

In general, what is your opinion regarding the use of public funds to provide and maintain
artificial reefs for recreation in Florida’s waters?

 Oppose  Neutral/don't care much  Support

 

To support the maintenance and deployment of new artificial reefs, the state could establish
an Artificial Reef Trust Fund. One way to fund the program would be a mandatory surcharge
on all for-hire fees. Would you support a 10% surcharge on the for-hire fee you pay to help
fund this new program?

Select one...

 

If the surcharge is too high or too low, is there any amount you would pay?

Yes, I would pay %   or    $  per person per rental

 

Proceed to Last Section >>

 

Southwest Florida Marine Recreational Boating Survey http://agsurveys.org/boating/section_IV_10.htm?B1=++++++April%2C+...

1 of 1 2/14/2010 2:16 PM
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Southwest Florida Marine Recreational Boating Survey

SECTION V:

We need to know about you so that we can characterize our overall sample when we
combine responses.

a) What is the 5-digit ZIP code of your permanent residence? 

b) In what year were you born? Select one...

c) What is your gender?  Male  Female

d) What is the highest level of education that you have completed?

Select one...

e) Which of the following categories includes your household's current total yearly income before
taxes?

Select one...

f) Which of the following describes your race or ethnicity? Please check all that apply.

 White / Caucasian
 African American / Black
 Asian / Pacific Islander
 Native American
 Hispanic / Latino
 Other

g) How did you hear about this study?  Email invitation      Postcard

Proceed to Final Page >>

 

Southwest Florida Marine Recreational Boating Survey http://agsurveys.org/boating/section_V.htm

1 of 1 2/14/2010 2:17 PM
1145



Southwest Florida Marine Recreational Boating Survey

Thank You for Your Assistance with this UF Study!

If you have any questions or concerns regarding this survey, please contact me directly. Thank
you for your time,

Robert A. Swett
Assistant Professor (Email: boating@agsurveys.org)

 

Southwest Florida Marine Recreational Boating Survey http://agsurveys.org/boating/_vti_bin/shtml.exe/section_V.htm

1 of 1 2/14/2010 2:17 PM
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APPENDIX 5:   DEFINITIONS OF INPUT‐OUTPUT ANALYSIS TERMS 

The following definitions are from the glossary at Implan.com. 

Jobs (Employment): The number of full- and part-time jobs filled by persons who enter an 
agreement, which may be formal or informal, with an enterprise to work for the enterprise in 
return for remuneration in cash or in kind. 

Output (Revenue): Output, or revenue, represents the value of industry production. In IMPLAN, 
these are annual production estimates of the dataset and are in producer prices. For 
manufacturers, this would be sales plus/minus the change in inventory. For service sectors, 
production equals sales. For retail and wholesale trade, output equals gross margin and not gross 
sales. 

Value Added: Value added is the difference between an industry’s or an establishment’s total 
output and the cost of its intermediate inputs. It equals gross output (sales or receipts and other 
operating income, plus inventory change) minus intermediate inputs (consumption of goods and 
services purchased from other industries or imported). Value added consists of compensation of 
employees (Labor Income), taxes on production and imports less subsidies (Indirect Business 
Taxes), gross operating surplus (Other Property Income), and depreciation of fixed assets 
(Capital Consumption). Value added is a measure of the contribution to Gross Domestic Product 
(GDP) made by an individual producer, industry, or sector.  

Labor Income: Labor income consists of all forms of employment income, including Employee 
Compensation (wages and benefits) and Proprietor Income. Labor income is a component of 
Value Added. 

Other Property Income: Other property income represents “property income” minus “proprietor 
income.” It includes corporate profits, capital consumption allowance, payments for rent, 
dividends, royalties and interest income. Other property income is a component of Value Added. 

Indirect Business Taxes: Indirect business taxes consist of tax and nontax liabilities that are 
chargeable to business expenses when calculating profit-type incomes and of other certain 
business liabilities to government agencies that are treated like taxes. Thus, it includes taxes on 
sales, property, and production, but it excludes employer contributions for social insurance and 
taxes on income. Indirect business taxes are a component of Value Added. 

Indirect Effects: The impact of local industries buying goods and services from other local 
industries. The cycle of spending works its way backward through the supply chain until all 
money leaks from the local economy, either through imports or by payments to value added. The 
impacts are calculated by applying Direct Effects to the Type I Multipliers. 
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Induced Effects: The economy’s response to an initial change (direct effect) that occurs through 
re-spending of income received by a component of value added. IMPLAN’s default multiplier 
recognizes that labor income (employee compensation and proprietor income components of 
value added) is not a leakage to the regional economy. This money is recirculated through the 
household spending patterns causing further local economic activity. 

Direct Effects: The set of expenditures applied to the predictive model (i.e., I/O multipliers) for 
impact analysis. It is a series (or single) of production changes or expenditures made by 
producers/consumers as a result of an activity or policy. These initial changes are determined by 
an analyst to be a result of this activity or policy. Applying these initial changes to the multipliers 
in an IMPLAN model will then display how the region will respond economically to these initial 
changes. 
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APPENDIX 6:   ECONOMIC IMPACTS OF ARTIFICIAL REEFS BY COUNTY 

 

1149



Economic impacts of artificial rEEfs

Annual Economic Impacts

Economic  
Output

 $19.47
million

Total  
Income

 $10.58
million

Business Taxes
 $1.49

million

Full/Part-time 
Jobs  234

Annual Artificial Reef  
Related Expenditures By Users 

$23.18
million

- -  OR - -

$16.24
million

( p r i va te  b oa te r s )

$6.93
million

( gu id e ,  pa r t y,  cha r te r  c l i en t s )

$12.08
million
( r e s id en t s )

$11.10
million

( non - r e s id en t s )

Annual Use of Artificial Reefs

58,842
Boat Days

197,522
person Days

These are findings from a recent study of economic benefits associated with 
artificial reef programs in a six-county region of Southwest Florida (Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte and Lee counties). The full report, 
Economic Impacts of Artificial Reefs for Six Southwest Florida Counties, TP 
178, is available from Florida Sea Grant, flseagrant.org.

at a glance:
•	 The results from a recent survey of the economic impact of artificial 

reefs show extensive use of the Manatee County artificial reef system by 
residents, visitors, private boaters and for-hire clients.

•	 On a daily basis, an average of more than 540 persons in Manatee 
County – residents and visitors included – use artificial reefs.

•	 Fishermen and divers who use Manatee County’s 13 artificial reef sites 
spend over $23 million in the county annually.

•	 Survey results document that artificial reefs help support the for-hire 
fishing sector (guides, charter and party boats) with clients spending 
nearly $7 million on artificial reef-related trips.

•	 Visitors bring new money into the local economy ($11.10 million), 
accounting for almost half of artificial reef expenditures.

•	 Expenditures on artificial reef-related activities generate over $19 million 
in net economic impacts annually that support 234 full- and part-time 
jobs.

•	 Manatee County government dedicates approximately $50,000 annually 
for artificial reef construction projects. Supplemental grant funding is 
provided by the Florida Fish and Wildlife Conservation Commission 
statewide artificial reef program and the Sarasota Bay Estuary Program.

•	 With 43 recreational parks, 5 area marinas with over 500 total slips, and 
27 miles of white sand beaches, Manatee County is an important tourist 
destination on Florida’s West Coast.

public support for artificial reefs
In general, what is your opinion regarding the use of public funds to provide 
and maintain artificial reefs for recreation in Florida’s waters?

Reef Users Non Reef Users
Support 93% Support 61%
Neutral 6% Neutral 32%
Oppose 1% Oppose 7%

The study was conducted by Florida Sea Grant and University of Florida researchers with funding provided by the U.S. Fish and Wildlife Service Federal Aid in Sport Fish 
Restoration Program through a grant to the Florida Fish and Wildlife Conservation Commission; the West Coast Inland Navigation District; and by participating counties. 
Information was collected using a variety of survey techniques that asked private boater and for-hire operators and clients about their artificial reef use during 2009. For more 
information, contact: John Stevely, Manatee County Sea Grant Extension, (941) 722-4524, jsmarine@ufl.edu. SGEF 180

Manatee County, FL
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Economic impacts of artificial rEEfs

Annual Economic Impacts

Economic  
Output

 $30.27
million

Total  
Income

 $16.64
million

Business Taxes
 $2.26

million

Full/Part-time 
Jobs  338

Annual Artificial Reef  
Related Expenditures By Users

$32.82
million

- -  OR - -

$19.02
million

( p r i va te  b oa te r s )

$13.80
million

( gu id e ,  pa r t y,  cha r te r  c l i en t s )

$17.11
million
( r e s id en t s )

$15.71
million

( non - r e s id en t s )

Annual Use of Artificial Reefs

68,886
Boat Days

226,065
person Days

The study was conducted by Florida Sea Grant and University of Florida researchers with funding provided by the U.S. Fish and Wildlife Service Federal Aid in Sport Fish 
Restoration Program through a grant to the Florida Fish and Wildlife Conservation Commission; the West Coast Inland Navigation District; and by participating counties. 
Information was collected using a variety of survey techniques that asked private boater and for-hire operators and clients about their artificial reef use during 2009. For more 
information, contact: John Stevely, Sarasota County Sea Grant Extension, (941) 722-4524, jsmarine@ufl.edu. SGEF 181

These are findings from a recent study of economic benefits associated with 
artificial reef programs in a six-county region of Southwest Florida (Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte and Lee counties). The full report, 
Economic Impacts of Artificial Reefs for Six Southwest Florida Counties, TP 
178, is available from Florida Sea Grant, flseagrant.org.

at a glance:
•	 The results from the survey show extensive use of the Sarasota County 

artificial reef system by residents, visitors, private boaters and for-hire 
clients.

•	 On a daily basis, an average of more than 600 persons in Sarasota 
County – residents and visitors included – use artificial reefs.

•	 Fishermen and divers who use Sarasota County’s 39 artificial reef sites 
spend nearly $33 million in the county annually.

•	 Survey results document that artificial reefs help support the for-hire 
fishing sector (guides, charter and party boats) with clients spending 
nearly $13.8 million on artificial reef-related trips.

•	 Visitors bring new money into the local economy ($15.71 million), 
accounting for almost half of artificial reef expenditures.

•	 Expenditures on artificial reef-related activities generate over $30 
million in net economic impacts annually that support 338 full- and 
part-time jobs.

•	 Sarasota County government receives approximately $60,000 annually 
in artificial reef construction grants. Supplemental funds are provided 
by the Florida Fish and Wildlife Conservation Commission statewide 
artificial reef program, the Sarasota Bay Estuary Program and donations 
of time and material from artificial reef manufacturing companies.

•	 With more than 35 marinas, the world-renowned white sand beaches of 
Siesta Key, and more than 109,000 acres of publicly-owned parks and 
conservation lands, Sarasota County is an important tourist destination 
on Florida’s West Coast.

public support for artificial reefs
In general, what is your opinion regarding the use of public funds to provide 
and maintain artificial reefs for recreation in Florida’s waters?

Reef Users Non Reef Users
Support 95% Support 68%
Neutral 4% Neutral 27%
Oppose 1% Oppose 5%

Sarasota County, FL
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Economic impacts of artificial rEEfs

Annual Economic Impacts

Economic  
Output

 $26.95
million

Total  
Income

 $14.61
million

Business Taxes
 $1.95

million

Full/Part-time 
Jobs  284

Annual Use of Artificial Reefs

63,861
Boat Days

209,655
person Days

Annual Artificial Reef  
Related Expenditures By Users

$30.25
million

- -  OR - -

$19.67
million

( p r i va te  b oa te r s )

$10.58
million

( gu id e ,  pa r t y,  cha r te r  c l i en t s )

$17.07
million
( r e s id en t s )

$13.18
million

( non - r e s id en t s )

The study was conducted by Florida Sea Grant and University of Florida researchers with funding provided by the U.S. Fish and Wildlife Service Federal Aid in Sport Fish 
Restoration Program through a grant to the Florida Fish and Wildlife Conservation Commission; the West Coast Inland Navigation District; and by participating counties. 
Information was collected using a variety of survey techniques that asked private boater and for-hire operators and clients about their artificial reef use during 2009. For more 
information, contact: John Stevely, Hillsborough County Sea Grant Extension, (941) 722-4524, jsmarine@ufl.edu. SGEF 182

These are findings from a recent study of economic benefits associated with 
artificial reef programs in a six-county region of Southwest Florida (Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte and Lee counties). The full report, 
Economic Impacts of Artificial Reefs for Six Southwest Florida Counties, TP 
178, is available from Florida Sea Grant, flseagrant.org.

at a glance:
•	 The results from a recent survey of the economic impact of artificial reefs 

show extensive use of the Hillsborough County artificial reef system by 
residents, visitors, private boaters and for-hire clients.

•	 On a daily basis, an average of more than 570 persons in Hillsborough 
County – residents and visitors included – use artificial reefs.

•	 Fishermen and divers who use Hillsborough County’s 8 artificial reef sites 
spend more than $30 million in the county annually.

•	 Survey results document that artificial reefs help support the for-hire 
fishing sector (guides, charter and party boats) with clients spending over 
$10.5 million on artificial reef-related trips.

•	 Visitors bring new money into the local economy ($13.18 million), 
accounting for almost half of artificial reef expenditures.

•	 Expenditures on artificial reef-related activities generate nearly $27 
million in net economic impacts annually that support 284 full- and part-
time jobs.

•	 The Environmental Protection Commission of Hillsborough County uses 
approximately $20,000 annually in Pollution Recovery Funds to operate 
the artificial reef program. Supplemental funds have been provided by 
the Florida Fish and Wildlife Conservation Commission statewide artificial 
reef program and the vast majority of materials and construction services 
have been donated by local marine contractors.

•	 As one of Florida’s most popular tourist destinations, Hillsborough 
County is home to Tampa Bay, Florida’s largest open-water estuary that 
stretches nearly 400 square miles and provides some of the state’s top 
fishing grounds and wildlife habitat.

public support for artificial reefs
In general, what is your opinion regarding the use of public funds to provide 
and maintain artificial reefs for recreation in Florida’s waters?

Reef Users Non Reef Users
Support 90% Support 66%
Neutral 5% Neutral 31%
Oppose 5% Oppose 3%

Hillsborough County, FL
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Economic impacts of artificial rEEfs

The study was conducted by Florida Sea Grant and University of Florida researchers with funding provided by the U.S. Fish and Wildlife Service Federal Aid in Sport Fish 
Restoration Program through a grant to the Florida Fish and Wildlife Conservation Commission; the West Coast Inland Navigation District; and by participating counties. 
Information was collected using a variety of survey techniques that asked private boater and for-hire operators and clients about their artificial reef use during 2009. For more 
information, contact: John Stevely, Pinellas County Sea Grant Extension, (941) 722-4524, jsmarine@ufl.edu. SGEF 183

Annual Economic Impacts

Economic  
Output

 $75.84
million

Total  
Income

 $39.59
million

Business Taxes
 $5.34

million

Full/Part-time 
Jobs  858

Annual Artificial Reef  
Related Expenditures By Users

$79.37
million

- -  OR - -

$48.48
million

( p r i va te  b oa te r s )

$30.89
million

( gu id e ,  pa r t y,  cha r te r  c l i en t s )

$42.98
million
( r e s id en t s )

$36.40
million

( non - r e s id en t s )

Annual Use of Artificial Reefs

188,249
Boat Days

666,857
person Days

These are findings from a recent study of economic benefits associated with 
artificial reef programs in a six-county region of Southwest Florida (Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte and Lee counties). The full report, 
Economic Impacts of Artificial Reefs for Six Southwest Florida Counties, TP 
178, is available from Florida Sea Grant, flseagrant.org.

at a glance:
•	 The results from a recent survey of the economic impact of artificial 

reefs show extensive use of the Pinellas County artificial reef system by 
residents, visitors, private boaters and for-hire clients.

•	 On a daily basis, an average of more than 1800 persons in Pinellas 
County – residents and visitors included – use artificial reefs.

•	 Fishermen and divers who use Pinellas County’s 12 artificial reef sites 
spend more than $79 million in the county annually.

•	 Survey results document that artificial reefs help support the for-hire 
fishing sector (guides, charter and party boats) with clients spending 
nearly $31 million on artificial reef-related trips.

•	 Visitors bring new money into the local economy ($36.40 million), 
accounting for more than 40% of artificial reef expenditures.

•	 Expenditures on artificial reef-related activities generate nearly $76 
million in net economic impacts annually that support 858 full- and 
part-time jobs.

•	 Pinellas County budgets $60,000 annually for artificial reef-related 
activities. Supplemental funds are provided by the Florida Fish and 
Wildlife Conservation Commission statewide artificial reef program.

•	 With 588 miles of coastline, 35 miles of white sand beaches, numerous 
and productive ramps and piers, and the state’s largest city marina, 
Pinellas County is an important tourist destination on Florida’s West 
Coast.

public support for artificial reefs
In general, what is your opinion regarding the use of public funds to provide 
and maintain artificial reefs for recreation in Florida’s waters?

Reef Users Non Reef Users
Support 89% Support 71%
Neutral 9% Neutral 26%
Oppose 2% Oppose 3%

Pinellas County, FL
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Economic impacts of artificial rEEfs

The study was conducted by Florida Sea Grant and University of Florida researchers with funding provided by the U.S. Fish and Wildlife Service Federal Aid in Sport Fish 
Restoration Program through a grant to the Florida Fish and Wildlife Conservation Commission; the West Coast Inland Navigation District; and by participating counties. 
Information was collected using a variety of survey techniques that asked private boater and for-hire operators and clients about their artificial reef use during 2009. For more 
information, contact: Betty Staugler, Charlotte County Sea Grant Extension, (941) 764-4346, staugler@ufl.edu. SGEF 184

Annual Economic Impacts

Economic  
Output

 $22.65
million

Total  
Income

 $11.82
million

Business Taxes
 $1.66

million

Full/Part-time 
Jobs  306

Annual Artificial Reef  
Related Expenditures By Users

$27.96
million

- -  OR - -

$21.21
million

( p r i va te  b oa te r s )

$6.75
million

( gu id e ,  pa r t y,  cha r te r  c l i en t s )

$13.21
million
( r e s id en t s )

$14.75
million

( non - r e s id en t s )

Annual Use of Artificial Reefs

81,549
Boat Days

270,036
person Days

These are findings from a recent study of economic benefits associated with 
artificial reef programs in a six-county region of Southwest Florida (Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte and Lee counties). The full report, 
Economic Impacts of Artificial Reefs for Six Southwest Florida Counties, TP 
178, is available from Florida Sea Grant, flseagrant.org.

at a glance:
•	 The results from a recent survey of the economic impact of artificial 

reefs show extensive use of the Charlotte County artificial reef system 
by residents, visitors, private boaters and for-hire clients.

•	 On a daily basis, an average of nearly 700 persons in Charlotte County 
– residents and visitors included – use artificial reefs.

•	 Fishermen and divers who launch from Charlotte County to use artificial 
reef sites spend almost $28 million in the county annually.

•	 Survey results document that artificial reefs help support the for-hire 
fishing sector (guides, charter and party boats) with clients spending 
nearly $7 million on artificial reef-related trips.

•	 Visitors bring new money into the local economy ($14.75 million), 
accounting for more than half of artificial reef expenditures.

•	 Expenditures on artificial reef-related activities generate nearly $23 
million in net economic impacts annually that support 306 full- and 
part-time jobs.

•	 Charlotte County government’s artificial reef development activities 
rely entirely on annual grant funding provided by Local Boating 
Improvement Funds. Supplemental construction funds are provided 
by the Florida Fish and Wildlife Conservation Commission statewide 
artificial reef program and other grant programs.

•	 With over 830 miles of shoreline, including mangrove-lined aquatic 
preserves, river passages and white sand beaches, and 270 square miles 
of protected marine estuary, Charlotte County possesses some of the 
most pristine and productive coastal areas in the state.

public support for artificial reefs
In general, what is your opinion regarding the use of public funds to provide 
and maintain artificial reefs for recreation in Florida’s waters?

Reef Users Non Reef Users
Support 83% Support 63%
Neutral 17% Neutral 30%
Oppose 0% Oppose 7%

Charlotte County, FL
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Lee County, FL
Economic impacts of artificial rEEfs

Annual Economic Impacts

Economic  
Output

 $51.75
million

Total  
Income

 $28.48
million

Business Taxes
 $3.89

million

Full/Part-time 
Jobs  575

Annual Artificial Reef  
Related Expenditures By Users

$59.77
million

- -  OR - -

$38.98
million

( p r i va te  b oa te r s )

$20.79
million

( gu id e ,  pa r t y,  cha r te r  c l i en t s )

$33.32
million
( r e s id en t s )

$26.45
million

( non - r e s id en t s )

Annual Use of Artificial Reefs

152,723
Boat Days

500,457
person Days

The study was conducted by Florida Sea Grant and University of Florida researchers with funding provided by the U.S. Fish and Wildlife Service Federal Aid in Sport Fish 
Restoration Program through a grant to the Florida Fish and Wildlife Conservation Commission; the West Coast Inland Navigation District; and by participating counties. 
Information was collected using a variety of survey techniques that asked private boater and for-hire operators and clients about their artificial reef use during 2009. For more 
information, contact: Joy Hazell, Lee County Sea Grant Extension, (239) 533-7518, jhazell@ufl.edu. SGEF 185

These are findings from a recent study of economic benefits associated with 
artificial reef programs in a six-county region of Southwest Florida (Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte and Lee counties). The full report, 
Economic Impacts of Artificial Reefs for Six Southwest Florida Counties, TP 
178, is available from Florida Sea Grant, flseagrant.org.

at a glance:
•	 The results from a recent survey of the economic impact of artificial 

reefs show extensive use of the Lee County artificial reef system by 
residents, visitors, private boaters and for-hire clients.

•	 On a daily basis, an average of more than 1350 persons in Lee County 
– residents and visitors included – use artificial reefs.

•	 Fishermen and divers who use Lee County’s 23 artificial reef sites spend 
nearly $60 million in the county annually.

•	 Survey results document that artificial reefs help support the for-hire 
fishing sector (guides, charter and party boats) with clients spending 
nearly $21 million on artificial reef-related trips.

•	 Visitors bring new money into the local economy ($26.45 million), 
accounting for more than half of artificial reef expenditures. 

•	 Expenditures on artificial reef-related activities generate nearly $52 
million in net economic impacts annually that support 575 full- and 
part-time jobs.

•	 Lee County government spends approximately $30,000 annually on 
artificial reef. Construction funds are provided by the Florida Fish and 
Wildlife Conservation Commission statewide artificial reef program and 
other grant programs.

•	 With 50 miles of white sand beaches, more than 97 parks, beaches 
and national wildlife refuges, and more than 50,000 registered boats 
(4th highest in the state), Lee County is one of the premier visitor 
destinations on Florida’s West Coast.

public support for artificial reefs
In general, what is your opinion regarding the use of public funds to provide 
and maintain artificial reefs for recreation in Florida’s waters?

Reef Users Non Reef Users
Support 86% Support 69%
Neutral 9% Neutral 24%
Oppose 5% Oppose 7%

1155



Economic impacts of artificial rEEfs

Annual Economic Impacts

Economic  
Output

 $226.93
million

Total  
Income

 $121.72
million

Business Taxes
 $16.60

million

Full/Part-time 
Jobs  2,595

Annual Artificial Reef  
Related Expenditures By Users

$253.35
million

- -  OR - -

$163.61
million

( p r i va te  b oa te r s )

$89.74
million

( gu id e ,  pa r t y,  cha r te r  c l i en t s )

$135.77
million
( r e s id en t s )

$117.58
million

( non - r e s id en t s )

Annual Use of Artificial Reefs

614,110
Boat Days

2,070,592
person Days

The study was conducted by Florida Sea Grant and University of Florida researchers with funding provided by the U.S. Fish and Wildlife Service Federal Aid in Sport Fish 
Restoration Program through a grant to the Florida Fish and Wildlife Conservation Commission; the West Coast Inland Navigation District; and by participating counties. 
Information was collected using a variety of survey techniques that asked private boater and for-hire operators and clients about their artificial reef use during 2009. For more 
information, contact: Bob Swett, Florida Sea Grant Extension, (352) 392-6233, rswett@ufl.edu. SGEF 186

These are findings from a recent study of economic benefits associated with 
artificial reef programs in a six-county region of Southwest Florida (Pinellas, 
Hillsborough, Manatee, Sarasota, Charlotte and Lee counties). The full report, 
Economic Impacts of Artificial Reefs for Six Southwest Florida Counties, TP 
178, is available from Florida Sea Grant, flseagrant.org.

at a glance:
•	 The results from a recent survey of the economic impact of artificial 

reefs show extensive use of the Southwest Florida artificial reef systems 
by residents, visitors, private boaters and for-hire clients.

•	 On a daily basis, an average of more than 5,600 persons in Southwest 
Florida – residents and visitors included – use artificial reefs.

•	 Fishermen and divers who use Southwest Florida’s artificial reefs sites 
spend over $253 million in the region annually.

•	 Survey results document that artificial reefs help support the for-hire 
fishing sector (guides, charter and party boats) with clients spending 
nearly $90 million on artificial reef-related trips.

•	 Expenditures on artificial reef-related activities generated almost $227 
million in economic outputs that supported over 2,500 full- and part-
time jobs.

•	 Visitors bring new money into local economies ($117.58 million), 
accounting for almost half of artificial reef expenditures.

public support for artificial reefs
In general, what is your opinion regarding the use of public funds to provide 
and maintain artificial reefs for recreation in Florida’s waters?

County Non-Reef Users Reef Users
oppose neutral support oppose neutral support

Pinellas 3% 26% 71% 2% 9% 89%
Hillsborough 3% 31% 66% 5% 5% 90%
Manatee 7% 32% 61% 1% 6% 93%
Sarasota 5% 27% 68% 1% 4% 95%
Charlotte 7% 30% 63% 0 % 17% 83%
Lee 7% 24% 69% 5% 9% 86%

Southwest Florida
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