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Executive Summary

The Indian River Lagoon National Estuary Program (IRLNEP) recognizes the importance of
understanding the socioeconomic values relating to ecosystem services provided by the lagoon.
In 2021, the IRLNEP produced a “Strategy for Financing the CCMP Report — A Call to Action for
Vision, Leadership and Catalytic Investments” that supported the IRL ten-year Comprehensive
Conservation and Management Plan (CCMP). The estimated costs associated with water quality
infrastructure improvements and habitat restoration provided incentives for the IRLNEP to
identify and secure funding beyond the annual base funding provided by the IRL Council. In
2024, the IRLNEP successfully secured a $9.4 million NOAA Transformational Habitat
Restoration grant award to spearhead the ecosystem-based restoration of seagrasses, oyster
reefs, living shorelines, wetlands, clam populations, and fish reefs throughout the Indian River
Lagoon (IRL). The funding supports 15 habitat restoration projects across the watershed
delivered by 10 sub-award partner organizations. The full NOAA grant proposal is available
online at https://onelagoon.org/what-we-do/noaa-habitat-restoration-grant/. In addition to the
restoration efforts and to support the NOAA grant, the IRLNEP retained The Balmoral Group
(TBG) to a conduct an economic valuation of the habitat restoration efforts throughout the
watershed. This effort supports NOAA’s interest in quantifying the economic benefits of projects
funded by the Infrastructure Investment and Jobs Act signed into law in 2021. The analyses
provided by TBG are delivered in two IRLNEP technical documents:

1. Indian River Lagoon Socioeconomic Profile, Case Studies, and Performance Metrics report.
This IRLNEP Technical Report 2025-2a (herein) includes: Section 1. IRL Socioeconomic profile;
Section Il. Nominated case studies from the NOAA project to guide benefit cost analysis (BCA);
and Section lll. Socioeconomic performance metrics and assessment of data availability to guide
ecosystem services measurement.

2. Indian River Lagoon Economic Impact Update and Ecosystem Services Valuation report. This
IRLNEP Technical Report 2025-02b provides a revision and update of the IRL Economic Valuation
Study (ECFRPC and TCRPC, 2016) including estimates for the economic value of IRL ecosystem
services, value added by the NOAA projects, total economic impact, and return on investment.
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INTRODUCTION

The Indian River Lagoon system (IRL) lies on the eastern side of Florida, occupying 40% of the state’s coastline. It was
designated as an Estuary of National Significance and established as a National Estuary Program (NEP) in 1990. Because
of its vast surrounding intercoastal land and significant biodiversity, it is an important component of the state’s economy
generating an estimated $7.6 billion annually (ECFRPC, 2016). The IRL provides jobs, housing, and industry to Florida
residents. It hosts recreational and tourism activities for Florida residents and tourist who visit the region.

The IRL’s 156-mile-long estuary and watershed impacts seven of Florida’s counties and 38 municipalities showcasing a
variety in population and demographics (Figure 1). The IRL watershed covers a 7-county region that spans from Volusia
County in the north to Palm Beach County in the south and includes 38 incorporated cities and towns. This document
presents a Socioeconomic Profile of the IRL region. It also includes “priority communities” in the analysis, which are
defined by the IRLNEP using socioeconomic data and include disadvantaged, distinguished, overburdened, capacity-
limited, underserved, underrepresented, environmental justice, or other community descriptors that may evolve and
change over time. This IRL Socioeconomic Profile is phase 1 of a larger analysis of ecosystem services provided by habitat
restoration activities within a large NOAA Transformational Habitat Restoration and Coastal resilience grant award to the
IRL Council/IRLNEP. To view the fuller IRL socioeconomic data in an interactive presentation, check out the socioeconomic
dashboard tool that was created alongside this profile?.

Figure 1. IRL NEP Watershed Boundary

akeland

Source: IRL NEP Staff, GIS

! Socioeconomic data dashboard tool: https://datavisual.balmoralgroup.us/IRLNEPeconomicupdate2025
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DATA SOURCE AND METHODS

Data sources used for developing the Socioeconomic Profile (SEP) of the counties, cities, and priority communities within
the IRL watershed included the U.S. Census Bureau’s American Community Survey (ACS) 5-year estimates, University of
Florida’s Bureau of Economic and Business Research (BEBR), the Florida Legislature’s Office of Economic & Demographic
Research (EDR), and the U.S. EPA for priority communities given to us by NEP’s GIS specialists.

e The U.S. Census Bureau’s ACS 5-year estimate data is an ongoing survey that provides annual data covering a
broad range of topics about social, economic, housing, and demographic characteristics of U.S. populations. This
source of data provides detailed tables, subject tables, data profiles, and comparison profiles providing excellent
data options for selected socioeconomic metrics. The majority of data used in this SEP was collected from the
2022 ACS 5-year estimates for the specified regions of the IRL watershed profile.

e Regional population projections in the SEP used data from University of Florida’s BEBR, which provides
comprehensive population statistics and projections for the state of Florida, utilizing both new and secondary
data.

e The SEP’s population estimates and projections also use data from EDR, a legislative office that collects
demographic and economic data. EDR data was also used for the projected age and gender data in the county and
city analysis portions.

e Census tract and census block data was analyzed by the IRLNEP to identify priority communities within the
watershed. The economic data, demographic metrics, environmental data and other criteria were vital in our
efforts to identify and present priority communities within the watershed, shedding light on communal statistics
of the watershed regions.

COUNTY-LEVEL PROFILE
Population

In 2023, according to EDR data, there were approximately 3,495,843 people residing in the seven counties that make up
the IRL Watershed. Year-over-year changes in population show a 2022-2023 increase of 1.75%, or 60,215 people. A five
year period from 2018-2023 shows an increase of 7.98%, and projected growth from 2023-2027 is 5% as shown in Table
1, reaching more than 3.6 million people total within these seven counties. Overall, since 2012 there has been a steady
rate of increase in population due to the continued increasing trend of inmigration of new residents to Florida and other
population growth factors through 2027 (Figure 2).

Table 1. Total Population, All Counties Combined by Year

2018 2019 2020 2021 2022 2023 2027
Combined ;.5 184 3283811 3339435 3,382,558 3435628 3,495843 3,670,785
Counties
Percentage 1.43% 1.43% 1.69% 1.29% 1.57% 1.75% 5.0%
Change
Source: EDR
4
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Figure 2. Total Population Trend in IRL Counties
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Source: EDR

Age & Gender

According to data collected from the U.S. Census Bureau 2022 American Community Survey (ACS) 5-year estimates and
EDR, the 2022 age distribution shown in Table 2 shows the numbers of the population within designated age cohorts seen
within each county for 2022 individual counties, 2022 total, and projected 2030 total. The largest percentage increases
from 2022 to 2030 totals is the age group 65-85 with 29.02%, followed by 0-4-year-olds with 16.86%. A 4.76% decrease is
seen in the 45-64-year-old age grouping due to the ageing of the elderly population and rise in newborn to toddler
population, with not enough individuals within the 25-44 age group to fill in.

Table 2. Age Distribution by County with 2030 Projections

. Palm St. . 2022 2030

Brevard Martin Okeechobee Beach Lucie Volusia Total Total
0-4 27,123 6,208 6,310 2,403 73,548 16,444 | 25,139 | 157,175 183,680
5-19 95,963 | 21,184 | 22,020 7,030 253,436 | 56,051 = 85,940 | 529,060 570,012
20-24 32,011 7,656 7,213 2,085 88,305 17,407 | 32,481 | 179,815 194,894
25-44 135,727 | 28,866 | 29,442 10,190 397,326 | 75,968 @ 124,876 @ 752,889 & 853,901
45-64 173,207 42,483 @ 43,738 10,458 357,605 @ 87,247 | 151,327 @ 895,034 852,436
65-84 127,997 | 46,637 | 43,571 6,827 384,959 | 73,416 | 121,686 | 724,247 | 934,423
Over 85 | 18,695 7,952 7,105 877 76,196 8,149 17,071 | 157,175 | 183,680

Source: 2022 ACS 5-year Estimates

Figure 3 provides a breakdown of the total population within all seven counties distributed by gender and age in 2022.
With the median age in the seven watershed counties being 47.5 years old, the estimates show a large skew to the 25-
44+ aged females and males in these counties. With a lower number of younger individuals under the age of 25-44, it is
expected that the higher-aged individuals will continue to skew the distribution towards the upper-end in the future.
However, there is a relatively large population of 5-19-year-old individuals within the counties, which will contribute to a
more evenly distributed population in the future.
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Figure 3. Combined County Age and Gender Distribution
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Figure 4 presents the growth in age cohorts from 2015 and projected to 2030 for males and females in all counties of the
IRL watershed. As seen in the figure, the 65-84-year-old group is expected to increase dramatically from 2022 to 2030 as
described earlier, accompanied by a decrease in the 45-64-year-old cohort. Other smaller increases are seen in the 5-19
and 25-44-year-old cohorts in the counties during this time period.

Figure 4. Age Groups of Combined County Total Population with Projections
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Race & Ethnicity
The IRL watershed counties’ race and ethnicity breakdown reveals a predominantly white population in the 2022 as

displayed in Table 3, with an average of 69% across the Counties within the region. For the watershed region, Hispanic or
Latino comprises the second-highest share of the population with an average of 18.4% across the counties, followed by
African American or Black representing 11.4% of the population. A pie chart is shown in Figure 5 providing another
breakdown visual of race and ethnic groups within the counties as a whole.

Table 3. Race Percentage Breakdown by County

Brevard Infilan Martin Okeechobee Palm St: Volusia Average
River Beach Lucie
White 72.7% | 75.8% | 78.2% 76.3% 53.6%  56.5% = 69.9% 69.0%
Black 9.4% 7.8% 5.1% 8.2% 18.4% = 20.4% | 10.0% 11.4%
:’;?J;ca“ Lelenamlalesa g0 0.4% 0.1% 0.1% 02%  0.3% 0.2% 0.2%
Asian 2.4% 1.5% 1.5% 1.0% 2.8% | 1.8% 2.0% 1.9%
:\S'f;:“;ee':awa"a" efPelite 0.1% 0.0% 0.0% 0.0% 0.1%  0.0% 0.0% 0.0%
Some Other Race 3.3% 2.6% 3.0% 8.1% 8.6% | 5.4% 9.2% 5.7%
Hispanic or Latino 11.9% | 13.7% @ 14.2% 27.1% 242%  213% = 16.6% 18.4%

Source: 2022 ACS 5-year Estimates

Figure 5. Total Race and Ethnicity Breakdown, Combined Counties
m White
m Black

= American Indian and Alaska
Native

= 0.0%

1.9% Asian

= 0.2%
= Native Hawaiian and other
Pacific Islander

= Some Other Race

m Hispanic or Latino

Source: 2022 ACS 5-year Estimates

Education
2022 average county-wide educational attainment, an individual’s highest level of successfully completed educational

level, i.e. bachelor’s degree or high school graduate, is displayed in Figure 6 for population over the age of 25 in counties
of the IRL watershed. Educational attainment provides insight into the county’s job market and average income as higher
education is correlated with both higher wages and housing, as individuals with a bachelor’s degree or higher are more
likely to own a house. Lighter green within the chart indicates the “High school graduate or higher” and “Bachelor’s degree
or higher” measures, both should exceed the individual education attainment bars.
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Figure 6. 2022 County-Wide Educational Attainment
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Figure 7 below provides a deeper county-level look into 2022 educational attainment. Selected educational attainments
are presented in this visual, highlighting certain educational levels for each individual county. For “High school graduate
or higher” Martin county showcased highest percentage, while Okeechobee resulted in roughly 80% of the 25 and older
population, the lowest percentage. Similar events in “Bachelor’s degree or higher” as Okeechobee County was lowest by
a substantial amount (17%), while next closest was St. Lucie County with 25% of 25 year and older repopulation with
Bachelor’s degree or higher.

Figure 7. 2022 Individual County Educational Attainment
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Source: 2022 ACS 5-year Estimates



2025 Indian River Lagoon Economic Valuation: Socioeconomic Profiles, Case Studies and Performance
The Balmoral Group

Employment and Labor Force

The labor force is comprised of people aged 16 years and older who work to supply labor for the production of goods and
services during a specified period. It includes those who are currently employed, and people who are unemployed but in
the process of job seeking, as well as first-time job seekers. County-wide employment data and statistics show the
participation and utilization of the available workforce. The average unemployment rate within all IRL watershed counties
in 2022 was 4.69%, significantly higher than the national average unemployment rate of 3.5% in the same year (BLS, Dec
2022) (Table 4).

Table 4. Unemployment and Labor Force Participation by County

Indian Palm

Metric Brevard . Martin Okeechobee St. Lucie  Volusia Average
River Beach

Unemployment Rate 4.1% 5.0% 3.5% 6.1% 4.3% 5.8% 4.0% 4.7%

Civilian Labor Force
Participation

56.7% 48.7% 53.4% 50.4% 59.7% 54.0% 55.1% 54%

Source: 2022 ACS 5-year Estimates

Figure 8 shows the trend between 2016, 2019, and 2022 for employed individuals within each of the seven counties. In
2022, Palm Beach County had the highest level of employment across IRL counties with 725,510 individuals in the
workforce, partially attributable to Palm Beach County having the highest population of the seven counties. Brevard
County had the second highest employment levels with 288,985 employed in the population. As seen in the graph below,
employment for each county has generally increased proportionately in each of the three years.

Figure 8. Total Employment Trends by County

N 2016 Employed 2019 Employed  ® 2022 Employed

800,000
725,510
700,000
600,000
500,000
400,000
288,985
300,000 259,521
200,000 150,985
100,000 72,230 67,552
Bl E
: | — —
Palm Beach Brevard Volusia St. Lucie Martin Indian River  Okeechohee

Source: 2022 ACS 5-year Estimates
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Industry Breakdown
Shown in Figure 9 is the leading industry employers within the seven IRL watershed counties pre and post-COVID-19 (2019
and 2022). The largest workforces remained the same in the two separate years which are educational services, health
care, professional services, and retail trade. However, post-COVID-19 saw less individuals in the educational services and
healthcare (government workers) workforce than what 2019-year values show. However, the professional, scientific, and
management services (such as engineering services which are relevant to the restoration activities within the Indian River
Lagoon watershed) workforce increased post-COVID.

Figure 9. 2019 Compared to 2022 Workforce Industries for All Counties

Educational services, and health care and social assistance
Professional, scientific, and management, and...
Retail trade
Arts, entertainment, and recreation, and...
Construction
Finance and insurance, and real estate and rental and...
Manufacturing
Other services, except puhlic administration
Transportation and warehousing, and utilities
Public administration
Wholesale trade

Information

Agriculture, forestry, fishing and hunting, and mining

50,000 100,000 150,000 200,000 250,000 300,000 350,000

W 2019 © 2022

Source: 2022 ACS 5-year Estimates

Housing

As shown in Figure 10, in 2022, approximately 60% to 70% of households in IRL counties were family households while
the remaining approximately 30% to 40% were nonfamily households. Under the U.S. Census Bureau definition, family
households consist of two or more individuals who are related by birth, marriage, or adoption, and nonfamily households
consist of people who live alone or who share their residence with unrelated individuals. Across the seven IRL counties,
St. Lucie County had the largest percentage of family households at slightly less than 70%. While St. Lucie County’s family
household share is 5% above the average across the IRL watershed, the distribution for the entire region is comparable to
the State of Florida. For comparison, the distribution of Family and Non-family households for Florida is the same at 64%
and 34% respectively.

N, 10
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Figure 10. Distribution of Family and Nonfamily Households by Location

Florida

Volusia County

St. Lucie County
Palm Beach County
Okeechaobee County
Martin County
Indian River County

Brevard County

0

=R

o 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

B Family households B Nonfamily households
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Figure 11 represents the share of rent or owner-occupied housing within all counties in 2022, along with comparisons to
Florida statistics. Martin and Indian River County have the largest percentage of owner-occupied share of homes out of
all counties in the IRL watershed with slightly over 80% of all housing being owned by occupants. On the other hand, Palm
Beach County displays the lowest owner-occupied percentage of total housing, which could be attributed to the large
number of younger individuals in the county comparatively, as shown earlier in Table 2. All counties within the watershed
had higher percentages of houses owned versus rented compared to state averages.

rl\
| oral
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Florida
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St. Lucie County
Palm Beach County
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0
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Figure 11. Renter vs. Owner-Occupied Housing by Location
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Household Income
Table 5 displays the 2022 median household income statistics for each of the seven counties within the watershed. Martin
County leads with the largest median household income at $77,894, roughly $10,000 over the seven-county average of
$67,502. Median household estimates for the seven counties compared to statewide and nationwide estimates from 2012
to 2022 are shown in Figure 12. The county average median is consistently below the national median, and for the
majority, slightly below the state’s median, as well, only meeting the state’s median in 2020, and very close in 2021 and
2022 across the 10-year span.

Table 5. Median household Income by County, with Average Median

Median

Household Brevard Indian River Martin Okeechobee . Volusia .
Income Beach Lucie Median

2022 $71,308 $67,543 $77,894 $50,476 $76,066 $66,154 $63,075 $67,502

Source: 2022 ACS 5-year Estimates

Palm St. Average

Figure 12. Median Household Income Trends over 10 Years
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CITY-LEVEL PROFILE

Population Table 6. Top 10 Most Populous Cities
The IRL watershed contains 38 municipalities across the City 2017 2022 % Change
seven counties. For the socioeconomic profile, the data | port st. Lucie 178,778 202,177 11.57%
for the ten most populated cities are displayed; Palm Bay 107,802 118,709 9.19%
however, the data for all municipalities is displayed in | Melbourne 79,640 83,500 4.62%
the SEP data dashboard tool, which was delivered Jupiter 62,373 60,629 -2.88%
concurrently with this report and was mentioned in the  Titusville 44,984 48,158 6.59%
introduction. According to the 2022 U.S. Census ACS 5- | Fort Pierce 44,248 46,409 4.66%
year estimates, the largest municipalities by population :ew:m\""a 25,103 29,674 15.40%
. . . eac!
5|'ze a're Port St..Luue, Palm Bay, Melbourne, Jupiter, Rockledge 26,497 27,466 3.53%
Titusville, Fort Pierce, New Smyrna Beach, Rockledge, West Melbourne 20,768 25.768 19.40%

West Melbourne, and Sebastian shown in Table 6, in Sebastian 23,923 24,843 3.70%
order by population size. Table 6 also displays the
change in population for each city over a five-year period
spanning between 2017 and 2022. The changes in population of each city is informative for understanding which areas of
the watershed area are growing the fastest, and which ones may be experiencing moderate growth. The fastest growth
over the five-year period was experienced by the City of West Melbourne, with nearly a 20% change in population.
Similarly, the City of New Smyrna Beach, comparable in size, also experienced the second highest growth rate with a 15.4%
increase in population since 2017. Of note, the largest municipality by population size, the City of Port St. Lucie,
experienced the third highest increase in population size with a growth of 11.6% in the five-year time span. While the
majority of cities experienced growth, the Town of Jupiter experienced a slight decline in population.

Source: 2022 ACS 5-year Estimates

Age & Gender
Data from the U.S. Census 2022 ACS 5-year estimates shows the average age of the 10 most populous cities is 45.9 years
old. Figure 13 graphically shows the median ages by municipality. New Smyrna Beach and Sebastian have the highest
median age of 57.7 and 57.5, respectively. The City of Fort Pierce lowest median age with more than half of its population
under the age of 40.
Figure 13. Median Age by Municipality
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As the median age for New Smyrna Beach and Sebastian is higher than the across all ten municipalities, it is driven by

higher populations of individuals in the 60 — 74 age cohort and a 6% higher share of individuals over 75 compared to other

municipalities. For context, for both New Smyrna Beach and Sebastian, the population over age 40 comprise 70% of the

total population, whereas the average share of populaiton over 40 across all 10 municipalities is 57%. Figure 14 shows
the distribution across age groups for the ten municipalities.

Figure 14. Age Group Distribution by Municipality
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Source: 2022 ACS 5-year Estimates

Race & Ethnicity
Similar to the distributions for the Counties, the 2022 city race and ethnic makeup in Figure 15 shows a predominately
white population for the top 10 municipalities with an average of 74.4%. This average is higher than the average for the
combined counties, however half of these fall within Brevard County and thus the distribution of race and ethnicity is most
similar to Brevard.
Figure 15. City-level Race & Ethnicity Breakdown
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= 0.07% m Black
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Source: 2022 ACS 5-year Estimates
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Table 7 shows the distribution of race and ethnicity for each of the ten municipalities. The Town of Jupiter and the City of

Port St. Lucie have the highest share of white populations with 87% and 85%, respectively. The City of Titusville has the

lowest share of white population out of the ten municipalities, with 37% of the population reporting as white, and has the

highest share of Black or African American populations at 39%, nearly 25% more than the average across the
municipalities.

Table 7. Race and Ethnicity Share of Population by Municipality
American Native

.. . Indian or . Hawaiian Some Hispanic
Municipality White Black Asian g Other .
Alaska or Pacific or Latino
Native Islander Race
Sebastian 57% 16% 0.2% 2% 0.1% 4% 21%
West Melbourne 59% 18% 0.2% 2% 0.0% 3% 17%
Rockledge 73% 10% 0.0% 3% 0.2% 3% 11%
New Smyrna Beach 79% 1% 0.5% 2% 0.0% 2% 15%
Fort Pierce 73% 15% 0.1% 1% 0.0% 3% 8%
Titusville 37% 39% 0.5% 1% 0.0% 4% 18%
Jupiter 87% 3% 0.1% 1% 0.0% 1% 7%
Melbourne 73% 13% 0.2% 2% 0.0% 3% 10%
Palm Bay 72% 4% 1.6% 6% 0.1% 3% 14%
Port St. Lucie 85% 2% 0.1% 2% 0.2% 2% 9%

Source: 2022 ACS 5-year Estimates

Education

Educational attainment, an individual’s highest level of successfully completed educational level, i.e. bachelor’s degree or
high school graduate, is displayed in Figure 16 for population over the age of 25 in the top ten municipalities in the IRL
watershed. In these 10 cities, roughly 91% have completed high school, while a lower percentage (31.5%) have completed
four years of college, or a bachelor’s degree. This is slightly below the U.S. population share that have earned a bachelor’s
degree (34.2%) in 2022 (U.S. Census, 2023).

Figure 16. 2022 Educational Attainment of 10 Most Populous Cities
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Employment and Labor

Employment data for the municipalities shows the participation and utilization of the available workforce. According to
the U.S. Census Bureau, Florida’s unemployment rate in 2022 was 4%, while the average unemployment rate within these
10 IRL watershed cities in 2022 was 5.93%, much higher than the state’s average in the same year. Figure 17 plots the
unemployment rate from 2017 to 2022 within these selected 10 cities and Florida, showing the fluctuations in just these
five years. In 2022, the unemployment rate had continued to rise since the start of COVID-19 (2020) reaching close to a 5-
year high of 5.95% back in 2018.

Figure 17. Five-year Trend in Total Municipality Unemployment Rate
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Source: 2022 ACS 5-year Estimates
Table 8 displays the 2022 unemployment rates by city, showing the variation across the IRL watershed. In 2022, the City
of Fort Pierce reported the highest rate at 10.4%, a 5 -year high for the city; the City of Sebastian followed with 9.6%.
While most municipalities’ 2022 unemployment rate remained steady and near their the 5-year average, The City of
Titusville experienced a 1% drop in unemployment rate for 2022 compared to its 5-year average. Additionally, the City of
Rockledge reported the lowest unemployment rate among the ten municipalities with a rate of 3.8%.

Table 8. Unemployment Rate by Municipality

Municipality 2022 Unemployment Rate 5-Year Average
Port St. Lucie 5.7% 5.7%
Palm Bay 5.7% 5.8%
Melbourne 4.6% 4.6%
Jupiter 4.0% 4.0%
Titusville 6.2% 7.2%
Fort Pierce 10.4% 8.4%
New Smyrna Beach 4.4% 3.4%
Rockledge 3.8% 4.2%
West Melbourne 4.9% 4.2%
Sebastian 9.6% 7.2%

Source: 2022 ACS 5-year Estimates
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Industry Breakdown
The change in employment by industry for pre- and post-pandemic (2019 and 2022) is displayed in Figure 18. Educational
services, healthcare, retail trade, and professional services remained the largest workforces for the municipalities pre- and
post- pandemic. Both educational services and healthcare (government workers) and the professional, scientific, and
management services (engineering) industries experienced increases in the workforce post-pandemic. Of the three largest
industries, the retail trade workforce decreased slightly post-COVID. Manufacturing and Construction both saw large
increases in the workforce in 2022 compared to 2019.

Figure 18. Total Municipality Workforce by Industry
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Source: 2022 ACS 5-year Estimates
Housing

Household metrics for municipalities vary widely for the share of family versus nonfamily households, as displayed in Table
9 and Figure 19. In 2022, the City of Port St. Lucie had the largest percentage of family households at 75%. The City of
Palm Bay and the Town of Jupiter also had large shares of family households with 70% and 64% respectively. The City of
Melbourne has the lowest percentage of family households with 55%.

Table 9. Household Distribution by Municipality

Municipality Family households Nonfamily households Total

Port St. Lucie 56,177 18,783 74,960
Palm Bay 29,982 12,883 42,865
Melbourne 19,643 15,795 35,438
Jupiter 15,884 9,130 25,014
Titusville 11,690 8,193 19,883
Fort Pierce 10,543 7,428 17,971
New Smyrna Beach 8,693 6,286 14,979
Rockledge 7,488 3,523 11,011
Sebastian 7,110 3,836 10,946
West Melbourne 6,468 3,512 9,980

Source: 2022 ACS 5-year Estimates
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Figure 20. Family Vs. Nonfamily Households by Municipality
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The share of renter- versus owner-occupied housing within each of the 10 cities in 2022 is displayed in Figure 20. The City
of Fort Pierce has the largest percentage of renter-occupied share of homes out of the listed cities with 52% of all housing
being rented, consistent with the City’s lower median age (see Figure 11) and lowest share of educational attainment for
a bachelor’s degree or higher (20.1% compared to the average of 32%). On the other hand, the City of Sebastian, which
has the second highest median age of the ten municipalities at 57.5, has the highest owner-occupied percentage of total
housing with 83.2%. This is consistent with the City’s age distribution leaning much higher than the other municipalities.

Household Income
Figure 19. Rent vs. Owner-Occupied Households by Municipality
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The change in median household income between 2018 and 2022 for the ten cities compared to the IRL counties, State of
Florida, and U.S. estimates are shown in Table 10. These cities within the IRL watershed show consistently similar numbers
to the county and Florida averages on a yearly basis. While the municipalities have lower average median household
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income than the Counties or State Median, in 2022, the median household income for the ten cities surpassed these
averages and narrowed the gap typically observed when compared to the U.S. average.

Table 10. Median Household Income for Municipalities

Year City County Florida u.s.
2018 $54,660 $55,967 $55,462 $61,937
2019 $57,579 $59,947 $59,227 $65,712
2020 $60,274 $61,999 $61,764 $68,030
2021 $64,228 $62,021 $63,062 $69,717
2022 $71,163 $70,063 $69,303 $74,755

Source: ACS 5-year Estimates

PRIORITY COMMUNITIES

Many priority communities are included within the IRL
watershed region. These communities  are
geographically in block groups, showcasing a smaller,
more accurate region to display demographic statistics.
Priority communities were developed using census
parameters such as the share of low-income, lack of high
school education, unemployment, and more metrics for
underserved communities that contain environmental.
There are 26 communities across the IRL watershed that
have census blocks identifying them as priority
communities within the watershed. Figure 21 shows the
census block groups that are within these 26
communities; there are 321 blocks. One census tract can
include multiple block groups, and in this case priority
communities. For example, in Figure 22 showcasing the
Jupiter area in Palm Beach County, the colors indicate
census tracts while the bubbles indicate priority
community locations.

Figure 21. Priority Communities Within IRLNEP Watershed
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Figure 22. Multiple Priority Communities within a Census Tract Example
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Population
The total population within the priority communities in the IRL watershed is 495,260 individuals, as of 2023. Table 11
displays the count of IRL watershed priority communities within each county, along with population and population share

statistics.

Table 11. Priority Community Population by County

Share of County

County Number of Census Blocks Total Population

Population
St. Lucie County 81 134,376 36.5%
Brevard County 74 98,034 15.3%
Volusia County 92 119,767 20.5%
Martin County 25 47,273 29.0%
Indian River County 39 60,858 36.3%
Palm Beach County 17 31,273 2.0%
Okeechobee County 1 3,679 9.3%
Total 329 495,260 14.2%

Source: IRLNEP, US EPA, US Census

Of the total 495,260 individuals within the IRL watershed priority communities, Table 12 displays over 64 years old and
under 5 years old percentages within the communities and compared to each county. From the table, the over 64 years
old population is more prevalent within the county in general than priority communities. However, a greater percentage

of population under 5 years old is seen within priority communities.
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Table 12. 2023 Age Demographics Within Priority Communities by County

Over 64 Years County Over 64 Under 5 Years S::g:‘;
old Pct. Years old Pct. Old Pct. Years old Pct.
Brevard County 29.0% 30.6% 4.0% 2.4%
Indian River County 27.3% 36.5% 4.8% 2.2%
Martin County 27.8% 36.9% 4.6% 2.0%
St. Lucie County 23.7% 22.7% 6.3% 2.9%
Volusia County 24.7% 28.1% 4.9% 2.6%
Palm Beach County 17.1% 25.5% 6.6% 2.8%
Okeechobee County 8.3% 29.8% 2.0% 2.3%

Source: IRLNEP, US EPA, US Census

Race & Ethnicity

The race & ethnicity breakdown for priority communities revolves mainly around the population percentage of minorities
residing within these areas. In the U.S., minorities are generally considered to include Hispanic/Latinos, African Americans,
Asians, Native Americans, Hawaiian/Pacific Islanders, and those of two or more races. In priority communities, a much
larger percentage of minorities are seen compared to a general city or county population. As depicted in Figure 23, within
Okeechobee County’s priority communities, roughly 66% of those living within the communities are of a minority race.
Comparing this to the whole County’s race and ethnicity breakdown, only 38% identify as a minority. Martin County
displays 52.6% of the priority area minority population percentage, roughly 30% higher compared to the general county’s
minority population percentage of 23%.

Figure 23. Priority Community Minority Percentage by County
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Source: IRLNEP, US EPA, US Census

Education

Figure 24 shows the population percentage of these communities who are 25 or older, and have less than a high school
level of education. Priority communities within Okeechobee County have the highest share with nearly 40% of its priority
community population without a high school degree, while priority communities in Brevard County have the least with
9.9% of this populations without a high school degree.
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Figure 24. Percentage of Priority Community Population with a Less Than High School Education
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Table 13 presents the percentiles of a less than high school education attainment for each of the priority communities by
county-level. All priority communities rank high in this metric for percentiles, with the three priority communities within
Palm Beach County of the IRL watershed boundary at the 95" percentile.

Table 13. Percentiles for Less than HS Education in Priority Communities by County
Indian River Palm Okeechobee

St. Lucie County Brevard County Volusia County | Martin County Beach County

County

| 62.2 | 47.2 | 58.3 62.5 53.4 43.4 97.0

Source: IRLNEP, US EPA, US Census

County

Employment

Figure 25 shows the percentage of unemployed workers and the total civilian labor force within the priority communities
by county. By percentage, Martin County has the highest unemployment within its priority communities of 8.3%. The
lowest unemployment rate and count belong to the priority communities within Okeechobee County.

Figure 25. Unemployment Rates and Counts for Priority Community by County
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Housing

Priority communities face housing concerns due to the high number of housing units built prior to 1960. This measure is
reported as a proxy for potential exposure to lead-based paint and lead-containing dust in buildings where these paints
were used. Additionally, as these structure age, structural and other issues arise making the living arrangements less than
ideal. Figure 26 displays the total percentage of housing units built prior to 1960 within these priority communities
compared to the average of the County as a whole, revealing that the priority communities are disproportionately exposed
to lead-based hazards. 24% of Volusia County’s priority communities housing units were built prior to 1960, the highest
of the IRL watershed.

Figure 26. Average Share of Total Housing Units Built Prior to 1960 in Priority Communities
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Figure 27 shows the calculated
number of people in priority Figure 27. Priority Community Housing Potential Lead Exposure by County
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Household Income

Table 14 shows the percentage of low-income residents in each county’s priority communities, along with low income
percentiles. By percentage, St. Lucie County has the highest concentration of low-income households within its priority
communities. The lowest percentage and count of low-income households belong to the priority communities of
Okeechobee County.

Table 14. Low Income Percentages Within Priority Communities by County
Palm

Low Income St. Lucie Brevard Volusia Martin Indian River Okeechobee
Metric Count Count Count Count Count S Count
Yy Yy Yy Yy Yy County Yy

Low Income 49.1% 40.5% 48.4% 44.9% 36.6% 28.6% 45.2%
Percentage
Population 57,786 36,523 52,266 19,039 22,150 7,969 701
Low Income 70.3 60.4 71.0 66.0 54.9 43.1 72.0
Percentile

Source: IRLNEP, US EPA, US Census

FINDINGS AND RECOMMENDATIONS

The SEP is the first phase of a larger analysis of ecosystem services provided by habitat restoration activities within a large
NOAA Transformational Habitat Restoration and Coastal resilience grant award to the IRL Council/IRLNEP. SEP results
show that the IRL’s estuary and watershed impacts seven of Florida’s counties and 38 municipalities showcasing a variety
in population and demographics. 2023 data shows that approximately 3,495,843 people reside in the seven counties that
make up the IRL Watershed. This is a year-over-year increase of 1.75% and an increase of nearly 8% over the previous five
years. The population is expected to grow by 5% in the next five years.

The results of the SEP outline the various demographic parameters that shed light on recipients of benefits of the proposed
projects in the NOAA grant and offers insight into the future of local funding capacity and constrains to maintain the
resources within the IRL watershed. Thus, the identified income levels, education levels, age cohorts, household
structures, and employment and labor parameters were highlighted across the watershed. In addition, the IRLNEP’s
strategic plan for use of Infrastructure Improvement and Jobs Law (IlJL) funds approved by the EPA identified priority
communities throughout the watershed. The priority communities’ identification applies the EPA’s supplemental index
across a number of parameters, including share of low-income, lack of high school education and housing. Of the nearly
3.5 million people within the counties that make up the watershed region, 495,260 people live within the priority
communities that are within 26 of the municipalities.

To view the fuller IRL socioeconomic data in an interactive presentation, visit the socioeconomic dashboard tool that was
created alongside this profile2. Several key findings are identified in Table 15.

2 Socioeconomic data dashboard tool: https://datavisual.balmoralgroup.us/IRLNEPeconomicupdate2025
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Table 15. Summary of Findings

County-level County populations are stable, with moderate growth expected in the next
five years. Indian River County and Martin County both lean older than the
average across the IRL watershed, while Okeechobee County and Palm Beach
County are younger. The IRL watershed counties’ race and ethnicity
breakdown reveals a predominantly white population in 2022. Education
varies across the watershed counties, however 89% of the population has a
HS degree or greater and of those 30% have at least a bachelor’s degree. In
regards to the workforce, the average unemployment rate is 4%, and while
Martin’s is the lowest, Palm Beach County has the highest civilian labor force
participation with an upward trend in its unemployment rate since 2016. The
region’s average median household income is consistently below the
national median, and for the majority, slightly below the state’s median.
Martin County and Palm Beach County exceed both the national and state
median income, while Brevard doesn’t exceed the national median, it does
exceed the state.

City/Municipality-level = The IRL watershed contains 38 municipalities across the seven counties;
however, for the socioeconomic profile, the data for the ten most populated
cities are displayed, representing 20% of the population in the watershed
region. These cities have growth rates over the previous 5 years that have
exceeded the growth rates of the county-level population. The average age
of the 10 most populous cities is 45.9 years. This is below the county-wide
averages of 48, however New Smyrna Beach and Sebastian greatly exceed
the IRL watershed average with 57.7 and 57.5 respectively. The largest
municipalities have education levels that exceed the county averages. In the
top 10 cities, roughly 91% have completed high school, and over 31% have
completed at least four years of college. The average unemployment rate
within the 10 IRL watershed cities in 2022 was nearly 6%, much higher than
the state’s average in the same year (4%). Over the last 5 years median
household income in the top-10 municipalities has been below the county,
state and US median, however in 2022, most municipalities have exceeded
the county and state median household income.

Priority communities The priority communities in the IRL watershed includes over 320 census block
groups. These block groups fall within 26 municipalities or census-designated
places across the 7 counties and contain nearly 15% of the overall population
in the watershed. These communities are usually less educated and have
higher unemployment rates. St. Lucie County and Volusia County have the
highest concentrations of low-income households, while Palm Beach has the
least.

Socioeconomic Socioeconomic performance metrics for IRL habitat restoration will need to

Performance Metrics be established and monitored for the habitat restoration projects. The
identified metrics rely on and include socioeconomic measures herein
including jobs, education, properties, and the priority community impacts.
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2025 Indian River Lagoon Economic Valuation: Socioeconomic Profiles, Case Studies and Performance
The Balmoral Group

INTRODUCTION

The Indian River Lagoon National Estuary Program (IRLNEP) recognizes the importance of the quantification of economic
and return on investment data for the Indian River Lagoon and is a high priority for the IRLNEP. In 2021, the IRLNEP
produced a “Strategy for Financing the CCMP Report — A Call to Action for Vision, Leadership and Catalytic Investments”,
supporting the IRL ten-year Comprehensive Conservation and Management Plan. The IRLNEP successfully obtained
funding by NOAA with a $9.4 million NOAA Transformational Habitat Restoration grant where organizations will spearhead
the ecosystem-based restoration of seagrasses, oyster reefs, living shorelines, wetlands, clam populations, and fish reefs
throughout the Indian River Lagoon. This funding supports 15 habitat restoration projects across the watershed. In
addition to the restoration efforts, and to support the NOAA grant, the IRLNEP retained The Balmoral Group (TBG) to a
conduct cost benefit analysis (CBA) of the habitat restoration efforts throughout the watershed. This effort supports
NOAA’s interest to quantify the economic benefits of projects funded by the 1lJA (BIL) and IRA.

Section |l provides the data and the methodology applied by TBG to identify specific restoration activities within the
IRLNEP-NOAA Transformational Habitat Restoration and Coastal Resilience project. TBG worked closely with IRLNEP staff
to nominate selected sites and habitats to serve as the basis for cost-benefit analysis (CBA) for habitat types. The NOAA
project identified ten organizations who would implement habitat restoration activities at 15 individual sites along the
IRL. Six habitat types or species populations were identified as restoration priorities. These included seagrasses, oyster
reefs, living shorelines, wetlands, clam populations, and fish patch reefs. All are considered high value restoration targets
in the IRL CCMP. Each restoration site in the NOAA project were supported by detailed budgets and cost estimates. These
data provided quantified cost estimates to base the CBA analysis. Section || summarizes CBA results and methodology,
and is organized as follows:

l. Cost-Benefit Analysis Approach
Il. Nominated Case Study Selections
Ill.  Selected Case Studies by Habitat Type
V. Reference Values
V. Recommendations

COST-BENEFIT ANALYSIS APPROACH

The second task includes nominating case studies across each project type, and identifying data required to perform
economic analysis and cost-benefit analysis (CBA) of project outcomes. This will set up for future phases where a full cost-
benefit analysis across the nominated projects is completed and able to be extrapolated to all projects (where feasible
and defensible) using decision rules, to develop aggregated valuation results. Future phases will include assigning the costs
and benefits with the ecosystem values and then extrapolating to the other projects in the watershed.

The current Phase of the Economic Valuation is Phase 1 of Figure 1, “Project Candidates”, where the case studies from the
habitat restoration projects are identified and categorized for purposes of cost-benefit analysis. Additionally, the data
needs are identified for the assessment of benefits as the projects move forward, ensuring that key data points are
captured throughout the duration of the projects. This data assessment identifies the metrics that can be compiled across
the projects, such as linear ft of shoreline restored, Ib. TN removed, etc. Corresponding ecosystem services benefit
measures are identified to allow for later economic valuations associated with project objectives and intended outcomes.
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Across the case studies, benefits include ecosystem services benefits from shoreline or habitat restoration efforts, risk
reduction and costs avoided as well as where appropriate any tourism and fishery-dependent industry impacts, willingness
to pay values, and quality of life metrics. The project costs are provided by the organizations completing the projects as
part of the NOAA Grant requirements, however some further tracking and delineation of the project specifics are required
for the case study CBAs. The next sections describe the nominated case studies for CBA along with the relevant benefits
and costs and preliminary values to be considered for assigning to the benefits and/or costs where relevant.

NOMINATED CASE STUDIES FOR CBA

Through coordination with the IRL team, nominated Case Studies were identified in accordance with the scope, and
selected from the IRLNEP Habitat Restoration Site Project List. These sites incorporate one or more of the essential
habitats or communities that support a healthy ecosystem within the IRL watershed and include: Seagrasses (SG); Oyster
Reefs (OR); Wetland Restoration and Fish Passage (WR/FP); Living Shorelines (LS) to include Mangroves (MG) and/or
Saltmarsh Plants (SM) and Clams, (CL). Spartan Fish Reefs (FR) are incorporated as demonstration projects; IRL has three
restoration sites for the Fish Reefs demonstration for the Grant.

In order to consider impacts, TBG developed decision rules to select viable candidates for each habitat type, from an
ecological and practical standpoint and in consultation with the IRL team. The sites were selected based on identifying a
project that would serve as a middle-ground in terms of impacts. Additionally, the species recovery benefits are expected
to occur at a regional sub-basin scale.

The project candidates were identified as prototypes for each habitat restoration type to extrapolate other areas to. Error!
Reference source not found. displays the nominated case study sites by habitat type as well as the additional ecosystem
impacts that these areas have been identified as occurring alongside the restoration efforts.

Table 16. NOAA Transformational Habitat Restoration Grant Case Study Project List

Habitat Type Case Study Site Additional Ecosystem Impacts

Salt Marsh 1a. Caron Bay Living Shoreline, Clams

Fish Reef 1b. RC Center Oyster Reefs, Living Shoreline, Mangroves, Salt Marsh, Clams

Clams 1c. River Breeze Park Seagrasses, Oyster Reefs, Living Shoreline, Mangroves, Salt Marsh
Oyster Reef 2a. North CANA Seagrasses

Living Shoreline | 2b. Eldora House Seagrasses, Mangroves, Salt Marsh

Wetland 5. MINWR/KSC Fish Passage

Seagrass 7a. Big Slough N/A

Fish Passage 3. Bee Gum Point Marsh ;:?rasses, Wetland Reconnection, Living Shoreline, Mangroves, Fish
Mangroves 9. Walton Scrub Preserve = Seagrasses, Oyster Reefs, Living Shoreline, Salt Marsh

Source: TBG Work Product, IRLNEP

The costs and benefits that are relevant for each case study are specific to each habitat restoration project type and are
listed in Table 2 and Table 3with further description in the Selected Sites section. Additionally, the reference values that
are considered for the calculation of costs and the estimation of benefits at each site are described here along with any

further description of decision rules relevant to each project.
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Table 17. Costs Considered for Case Studies

Habitat Type Project Personnel Equipment Supplies Contract Other Indirect

Salt Marsh
Fish Reef

1la. Caron Bay
1b. RC Center

Clam 1c. River Breeze Park

2b. Eldora House

5. MINWR

7a. Big Slough

8. Bee Gum Point Marsh
9. Walton Scrub Preserve

Living Shoreline
Wetland
Seagrass

Fish Passage

Mangrove
Source: IRLNEP, TBG

|
|
(Clam
Oyster Reef ‘ 2a. North CANA
|
|
|
|
|

Table 18. Benefits Considered for Case Studies

Avoided Travel

Benefits WTP Value Market Value Varies

. . . Aesthetic Habitat  Water Quality Fishery . Priority
AELIERWES | e Value WTP Improvements  Productivity (wages) Recreation Communities
Salt Marsh 1a. Caron Bay X X X
Fish Reef 1b. RC Center X X X X X X
Clam 1c. River Breeze Park X X X X X X
Oyster Reef 2a. North CANA X X X X X
Living : 2b. Eldora House X X X X X X
Shoreline
Wetland 5. MINWR/KSC X X X
Seagrass 7a. Big Slough X X X X X
Fish Passage 8. Bee GumPoint Marsh X X X X X
Mangrove 9. Walton Scrub Preserve X X X X X X

Source: IRLNEP, TBG.
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Several Metrics were compiled as part of the grant application and were considered during the selection of nominated projects. Table 4 shows the values which
may be used in the CBA calculations, such as the acres of seagrass plantings.

Table 19. Matrix of Metrics Provided by Agencies

Metrics and Units Seagrasses Oyster Spartan Reef Wetland / Living Shorelines Clams
Reefs Fish Passage
# Shoots Foot  Surface Linear Mangroves # # Clams
Location Site Names A [AEEITS Total Acres Print Area ACres Feet (MG) plants (millions)
1a. Caron Bay ‘
1b. RC Center \ . 0 .
Mosquito 1c. River Breeze Park \ 1 1000 0 0.1 0 0 0 900 50 1000 8
Lagoon 2a. North CANA | 04 | 2,800 | 42,000 | 0.75 0 0 0 0 0 0 0
INGLCCETO N 0.4 | 5600 | 84,000 0 0 0 0 1,500 500 1,500 0
2c. Castle Windy \ 0.4 5,600 84,000 0 0 0 0 1,500 500 1,500 0
Northern | = >cottsmaor 03 | 3,000 | 33,000 0 0 0 0 0 0 0 0
Indian River Wetland Imp.
Laoo0n 4. Scobie Park | 0o 0 0 0 0 0 0 130 35 95 0
& 5. MINWR/KSC 0 0 0 0 0 0 2000 0 0 0 0
Banana River | ¢ ¢ mson's Island 10 | 15,000 | 150,000 | 5 0 0 0 700 1200 0 0
Lagoon
7a. Big Slough \ 12.8 | 65,600 | 984,000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Central Indian | 7b. Preacher's Hole ‘ 10 51,250 768,750 0 0 0 0 0 0 0 0
River Lagoon i
8 8. Bee Gum Point 10 0 0 0 150 | 576 125 215 33 0 0
Marsh
SOUEErNES SSWalten Scri 1 | 5000 | 75000 | 075 | © 0 0 2015 600 1800 0
Indian River Preserve
Lagoon 10. Joe's Cove FOS ‘ 1 1,850 28,000 0 150 576 0 0 0 0 5
TOTALS | 47.3 | 156,700 | 2,248,750 6.7 450 1,728 2,125 8,450 2,928 6,985 21
Source: NOAA Grant Documents, IRLNEP.
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SELECTED CASE STUDIES BY HABITAT TYPE
Salt Marsh

Salt marshes are coastal wetlands that have tidal influence, and are marshes by nature of the soil compositions, largely
mud and peat. The salt marsh habitat is essential for healthy fisheries, providing essential food, refuge and habitat for
fishery nurseries for over 75% of species®.

The site selected for the case study CBA for the Salt Marsh habitat type is Project Site 1a, Caron Bay. This project will be
undertaken by Riverside Conservancy in coordination with Bethune-Cookman University and the University of Florida
Whitney Lab. This site is described as planting 1,400 linear feet of salt marsh grass for a living shoreline in the project area.
In addition to the 1,000 salt marsh grass plantings, this project will plant 2 million clams per acre in the 3.75-acre bay for
a total of 7.5 million clams. In addition, the project is expected to result in significant water quality enhancements, as each
clam can filter up to 20 gallons of water per day once it reaches adulthood. The Riverside Conservancy already routinely
monitors for water quality impacts, and thus is it will be beneficial for the CBA to track changes in the water quality before
the project is constructed and after as part of the organization’s routine monitoring efforts. As shown in Table 5, the
benefits include:

Table 20. Benefits Matrix for Salt Marsh Habitats

. Avoided WTP Value Market Value Travel Varies
Habitat Cost Cost
Type Flood Aesthetic | Habitat | Water Quality | Fishery Jobs . Priority
. .. Recreation ..
protection | Value WTP Improvements | Productivity (wages) Communities
Salt Marsh X X X X X X X X

Source: TBG Work Product.

Additional benefits are expected to occur within priority communities, which the Riverside Conservancy describes as
opportunities for students at Bethune-Cookman University, an HBCU located in Daytona Beach, FL. The student
engagement will enhance awareness of coastal issues.

Data from IRLNEP shows that these costs are near $201,941 in total for the timeframe of 1 year expected to complete the
project, however this value is from the entire grouping of costs for the Riverside Conservancy organization and needs
further delineation for project-specific costs. The project costs will include:

e Personnel costs including salaries, travel costs,

e Equipment and supplies associated with the restoration projects,
e Contractual costs and other costs

e Monitoring costs

e Indirect costs: opportunity costs of volunteers

Additionally, there are expected costs associated with monitoring and water quality sampling. However, further data and
information is needed to discern the project-specific costs associated with future monitoring as these costs are expected
to continue throughout the duration of the project.

3 NOAA (2024). What is a salt marsh? https://oceanservice.noaa.gov/facts/saltmarsh.htm|
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Spartan Fish Reef

Spartan fish patch reefs are man-made reefs that are typically installed under existing docks or as a component of living
shoreline restoration, and are included as demonstration projects to showcase the importance of hard reef structures as
habitat to support biodiversity and fishes.

The site selected for the case study CBA for the spartan fish reef demonstration habitat type is Project Site 1b, Riverside
Conservancy Center. This project will be undertaken by Riverside Conservancy in coordination with Bethune-Cookman
University and the University of Florida Whitney Lab. This site is described as building a spartan reef encompassing 576
square feet of surface area and 150 square feet of foot print area. In addition to the reef, the project will include the
planting of 90 seagrass plants on 900 linear feet of living shoreline in the project area. The Riverside Conservancy Center
project also includes restoring oyster reef habitat, mangroves, and clam habitat.

Artificial reefs are built to protect and improve habitat and increase populations of marine life, thus for the full
guantification of benefits, monitoring of species changes will be important to track. The Riverside Conservancy already
routinely monitors for water quality impacts, and thus is it will be beneficial for the CBA to track changes in the water
quality before the project is constructed and after as part of the organization’s routine monitoring efforts. While these
reef systems provide biological benefits, they also provide benefits to human users. Man-made reef structures are utilized
by recreational anglers, divers, and other user groups and the existence and use of these provide significant benefits to
communities near the reefs. As shown in Table 6, the values for benefits include:

Table 21. Benefits Matrix for Spartan Fish Reef Habitats

Avoi
. voided WTP Value Market Value Travel Cost | Varies
Habitat Cost
Type Flood Aesthetic | Habitat | Water Quality Fishery Jobs . Priority
. . Recreation .
protection | Value WTP Improvements Productivity | (wages) Communities
Fish Reef X X X X X X X X

Source: TBG Work Product.

Additional benefits are expected to occur within priority communities, which the Riverside Conservancy describes as
opportunities for students at Bethune-Cookman University, an HBCU located in Daytona Beach, FL. The student
engagement will enhance awareness of coastal issues.

Data from IRLNEP shows that these costs are near $201,941 in total for the time frame of 1 year expected to complete the
project, however this value is from the entire grouping of costs for the Riverside Conservancy organization and need
further delineation for project-specific costs. The project costs will include:

e Personnel costs including salaries, travel costs,

e Equipment and supplies associated with the restoration projects
e Contractual costs and other costs

e Monitoring costs

e Indirect costs: Opportunity costs of volunteers

Additionally, there are expected costs associated with monitoring and water quality sampling. However, further data
and information is needed to discern the project-specific costs associated with future monitoring as these costs are
expected to continue throughout the duration of the project.
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Clams

Restoring clam habitat is vital to improving water quality and the health of shoreline environments. Preliminary research
suggests that planting clams with seagrasses will improve seagrass out-planting success. Clams offer better foraging
habitats for fish and other animals located in the areas of these projects, helping to restore feeding grounds and the health
of other species.

Projects that incorporate clam restoration include Project 1a (Caron Bay), Project 1b (Riverside Conservancy Center),
Project 1c (River Breeze Park), and a project at Joe’s Cove Seagrass Restoration Site. The project that has been selected
for the case study is Project 1c. A partnership between Riverside Conservancy, Bethune-Cookman University, and the UF-
Whitney lab will be leading the project. The benefits include shoreline restoration of 2,390 linear feet, living shoreline
restoration (linear feet), 1-acre of seagrass planting/restoration (acres or single shoot), oyster habitat restoration (acres),
clam planting (acres or single clam) water quality enhancement and benefits to priority communities, and jobs created
(acres). Riverside Conservancy will work with B-CU, one of four Historically Black Colleges and Universities (HBCUs) in
Florida. Student engagement will enhance awareness of coastal issues. As shown in Table 7, the values for benefits include:

Table 22. Benefits Matrix for Clams Habitats

'é;:ided WTP Value Market Value Travel Cost | Varies
Habitat Water
Type Flood Aesthetic | Habitat | Quality Fishery Jobs Recreation Priority
protection | Value WTP Improve | Productivity | (wages) Communities
ments
X X X X X X X

Source: TBG Work Product.

Additional benefits are expected to occur within priority communities, which the Riverside Conservancy describes as
opportunities for students at Bethune-Cookman University, an HBCU located in Daytona Beach, FL. The student
engagement will enhance awareness of coastal issues.

Data from IRLNEP shows that these costs are near $412,750 in total for the time frame of 2 years expected to complete
the project, however the cost information provided in the budget data does not break this down by projects and this is
the full value of years 2 and 3 activities by the Riverside Conservancy. Year 3 covers only the River Breeze Park project
(1c). Costs include:

e Personnel costs including salaries, travel costs

e Equipment & supplies associated with the restoration projects
e Contractual costs and other costs

e Monitoring costs

e Indirect costs: Opportunity costs of volunteers

Additionally, there are expected costs associated with monitoring and water quality sampling. However, further data and
information is needed to discern the project-specific costs associated with future monitoring as these costs are expected
to continue throughout the duration of the project.
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Oyster Reef

Oyster reefs are important habitats for marine species including mussels, barnacles, forage fishes, invertebrates and other
species. Oyster reefs are also documented nurseries for commercially valuable species. Oyster reefs and oysters are crucial
for marine ecosystem health, acting as filters to improve water quality and enhance coastal resilience. The reef
restorations in the IRL watershed will be intertidal patch reefs for habitat and/or fringing reefs for wave attenuation along
vulnerable shorelines. Site restoration sizes vary across the IRL watershed between 0.1 acres up to 5 acres.

The site selected for the case study CBA for the oyster reef habitat type is Project Site 2a, the North Canaveral National
Seashore (North CANA) in Brevard County This project will be undertaken by University of Central Florida project team.
This site is described as installing 0.75 acres of oyster reef habitat and also includes seagrass plantings. Other habitat
activities include living shoreline and shoreline stabilization and water quality enhancements. Additional benefits of the
project will include improvements in seagrass recruitment, water filtration, water and sediment denitrification, essential
species habitat, and coastal resilience including protection from erosion and storm surges. As shown in Table 8, the
benefits include:

Table 23. Benefits Matrix for Oyster Reef Habitats

. Avoided WTP Value Market Value Travel Varies
Habitat Cost Cost
Type Flood Aesthetic | Habitat | Water Quality | Fishery Jobs Recreation Priority
protection Value WTP Improvements | Productivity (wages) Communities
Oyster Reef X X X X X X

Source: TBG Work Product.

The North CANA project is also expected to provide benefits to priority communities as the project team has extensive
experience working with schools, including some along the IRL coast to grow mangroves. Data gaps include jobs created,
benefits to priority communities, mangrove improvements and water quality enhancements.

Data from IRLNEP shows that these costs are near $426,231 in total for the time frame of 3 years expected to complete
the project. The CBA will consider the costs associated with the reef restoration including:

e Permitting

e Construction

e Personnel Costs including salaries and travel costs

e Monitoring

e Indirect costs related to usage of facilities and administration

However, further data and information are needed to discern the project-specific costs associated with future monitoring
as these costs are expected to continue throughout the duration of the project. Additionally, total project costs are lumped
together for several project locations so additional delineation of specific costs per location is needed.
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Living Shoreline

Living shorelines provide valuable habitats for a variety of species while also stabilizing shorelines and reducing erosion.
This approach enhances coastal resiliency for adjacent habitats and open spaces. The implementation of living shoreline
projects is especially valuable for the areas that are vulnerable to the impacts of Sea Level Rise. Major benefits of living
shorelines sites are stabilizing the shoreline and enhancing coastal resilience.

Project 2b, The Eldora House, was selected for the case study for a CBA focused on the living shoreline habitat group as
it is estimated to improve 1,500 linear feet of shoreline with a combination of mangroves and seagrasses. The project is
located in northern Brevard County and will be undertaken by the University of Central Florida (UCF) project team. As
shown in Table 9, the benefits of living shoreline restoration and installation at the Eldora House site also includes:

Table 24. Benefits Matrix for Living Shoreline Habitats

Avoided T I
voide WTP Value Market Value rave Varies
Habitat  H&e Cost
Type Flood Aesthetic | Habitat | Water Quality | Fishery Jobs Recreation Priority
protection | Value WTP Improvements | Productivity | (wages) Communities
L|V|ng X X X X X X X
Shoreline

Source: TBG Work Product.

Additionally, the project will create jobs and provide volunteering opportunities including benefits to schools and priority
communities. The UCF team works with dozens of schools, including some along the IRL coast to grow mangroves, which
will be a priority community benefit.

Data from IRLNEP shows that these costs are near $426,231 in total for the time frame of 3 years expected to complete
the project. However, further data and information is needed to discern the project-specific costs associated with future
monitoring as these costs are expected to continue throughout the duration of the project. Costs include:

e Personnel costs including salaries, travel costs

e Equipment & supplies associated with the restoration projects
e Contractual costs and other costs

e Monitoring costs

e Indirect costs: opportunity costs of volunteers

e Indirect costs: usage of facilities and administration.

Disclaimer: The living shoreline restoration initially proposed in the NOAA proposal at the Eldora House shoreline within
the management boundary of the Cape Canaveral National Seashore (CANA) was relocated to another location in response
to new and unforeseen restrictions on habitat restoration activities within the CANA management boundary. No changes
to project scope, design or costs occurred. The relocation is not expected to alter the CBA analysis and results.
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Wetland Reconnection

Coastal wetlands are a critical habitat for many species, and are particularly vulnerable to the impacts of Sea Level Rise.
Wetland restoration with enhanced fish passage is proposed at two of the 15 sites, which will expand access for fisheries
to a total of 2,125 acres of wetlands.

The site selected for the case study CBA for the Wetland habitat type is Project Site 5, The Merritt Island National Wildlife
Refuge and Moore Creek Wetland Reconnection (MINWR) and fish passage project led by the St. Johns River Water
Management District (SIRWMD) in partnership with U.S. Fish and Wildlife Service, National Aeronautics and Space
Administration, Brevard County Mosquito Control, Florida Fish and Wildlife Conservation Commission - Aquatic Habitat
Conservation and Restoration, NOAA and Resilient Florida. The MINWR site will be a permanent reconnection of the
impounded wetland featuring improved water flow connections enhancing the movement of fish between wetland areas.

The project also includes restoration for mangroves and salt marsh habitats consistent with the coastal wetland
ecosystems. Direct water quality benefits arise from the establishment of mangrove and seagrass habitats. The removal
of perimeter dikes and permanent reconnection to the lagoon will convey coastal resilience benefits as well as shoreline
and wetland habitat benefits and allow wetlands to migrate into upland areas as sea levels rise. Coastal wetlands that are
at their full functionality are more resilient to sea level rise impacts and also sequester "Blue Carbon." Additional benefits
of allowing for the upland migration of mangroves includes providing sustainable habitat for fish and wildlife, including
listed species. The IRL is known for world-class fishery opportunities, and recreation benefits may be expected. As shown
in Table 10, the benefits include:

Table 25. Benefits Matrix for Wetland Habitats

) Avoided WTP Value Market Value Travel Varies
Habitat [ESes Cost
Type Flood Aesthetic | Habitat | Water Quality | Fishery Jobs . Priority
. . Recreation -,
protection | Value WTP Improvements | Productivity | (wages) Communities
Wetland X X X

Source: TBG Work Product.

Data from IRLNEP shows that these costs are near $922,500.00 in total for the time frame of 3 years expected to complete
the project; With a length of 46,123 ft., a conservative estimate of cost for this project would be approximately $922,500
based on a $20 per linear foot estimated cost of the dike degradation. However, the costs for the MINWR site are only
described as contractual costs. The project costs include:

e Permitting
e Construction
e Monitoring, and other activities

Further data is needed to discern the project-specific costs associated with future monitoring as these costs are expected
to continue throughout the duration of the project.
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Seagrass

Seagrass serves a significant role in maintaining the health in the IRL, with many species relying on seagrasses for food
and shelter for at least some part of their life cycles. Seagrass reduction is linked to an increase in harmful algal blooms,
and an increase in manatee deaths. Seagrasses have been ranked a Level 1 — Critical IRL health concern. Many species,
such as Dolphins, shellfish, turtles, winter pink shrimp, crabs, and many fish, depend on seagrasses as a food source and
foraging location. At least 214 species of fish, or 54% of the IRL ichthyofauna, rely on seagrass meadows for habitat. Blue
crab and shrimp fisheries will also benefit from seagrass restoration.

Project 7a, Big Slough Sebastian Inlet, located in Indian River County was selected for the case study for seagrass habitat.
This project will be conducted by Indian River County in partnership with Sea & Shoreline LLC and specifically done in areas
around Sebastian Inlet and Pelican Island National Wildlife Refuge. During the project, 22.8 acres of seagrass habitat will
be restored; 12.8 acres will be restored in Big Slough. The seagrass planting units will be protected by exclusion devices.
Green turtles, juvenile fish, and manatees are some notable animals that will benefit with the restoration of these seagrass
habitats.

The restoration of seagrass meadows and salt marsh habitats will provide water quality benefits and enhance coastal
resilience for the shorelines. Seagrass habitats are considered coastal wetlands that also sequester "Blue Carbon."
Additional benefits include providing sustainable habitat for fish and wildlife, including listed species. The IRL is known for
world-class fishery opportunities, and recreation benefits may be expected. As shown in Table 11, the benefits for this
case study include:

Table 26. Benefit Matrix for Seagrass Habitats

T |
. Avoided Cost | WTP Value Market Value rave Varies
Habitat Cost
Type Flood Aesthetic | Habitat | Water Quality | Fishery Jobs . Priority
. . Recreation .
protection Value WTP Improvements | Productivity (wages) Communities
Seagrass X X X X X X X

Source: TBG Work Product.

The project benefits also include priority communities, which includes that seagrass will be processed for planting by
personnel trained at a Sea and Shoreline LLC facility in the underserved community of Lincoln Park.

Data from IRLNEP shows that these costs are near $536,753 in total for the time frame of 3 years expected to complete
the project. Contractual costs are the only described costs in this project and the costs are combined between projects 7a
and 7b with no further breakdown. Costs that will need to be tracked and broken down for the purposes of a case study
CBA include:

e Staffing and wages
e Cost of equipment/supplies including the seagrasses themselves
o  Permitting
e Construction
e Conitoring, and other activities
Future monitoring will also need to be tracked for the project as these costs are expected to continue throughout the

duration of the project. Further information will be needed to see how the contractual costs are divided, and gaps in
tracking information for benefits need to be filled.
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Fish Passage

Fish passage improvements rely on culvert connections to allow for greater water exchanges between impoundments and
the Lagoon. Water pumps are installed to moderate water levels and quality. These improvements help increase the
movement of fish between bodies of water and restore fish populations through increased habitat range and nursery
habitats, as well as improved access to seagrass beds, mangrove forests, and other wetland habitats. Shoreline resilience
practices are also implemented to help protect fish passages and habitats from erosion and other threats. Maintaining
fish passage helps improve fish populations, habitat health, shoreline protection, and water quality.

Project 8, the Bee Gum Point Impoundment is selected for the case study of restoration of fish passage. This is led by a
partnership between Indian River Land Trust, Indian River County Mosquito Control, Harbor Branch Oceanographic
Institute and the City of Vero Beach. This project will install two culverts, enhance existing culverts, and stabilize living
shorelines. The result is expected to include 125 acres of fish nursery habitat, 10 acres of seagrass beds, 115 acres of
mangrove forest, and 100 linear feet with 33 red mangroves to include Spartan Fish Reef deployment. Aeration systems,
manatee excluder devices, and site monitoring will be used during the project. This project was selected for the fish
passage case study as monitoring for fish populations at the culverts will occur. As shown in Table 12, benefits of the
project include:

Table 27. Benefits Matrix for Fish Passage Habitats

Avoided Travel

. WTP Value Market Value Varies
Habitat (JK&eXys Cost
Type Flood Aesthetic | Habitat | Water Quality | Fishery Jobs . Priority
. . Recreation L
protection | Value WTP Improvements | Productivity | (wages) Communities

AL X X X X X X
Passage

Source: TBG Work Product.

The project will provide benefits to the nearby underserved community of Gifford through popular recreational and
subsistence fishing at Gifford Landing Park. Engagement of volunteers will be implemented along with conservation tours
for the public.

Data from IRLNEP shows that these costs are near $562,367.00 in total for the time frame of 3 years expected to complete
the project. Costs for the CBA include:

e Personnel costs including salary and travel
e Equipment and supplies

e Contractual costs and

e Monitoring costs

Further information is needed to discern the project-specific costs associated with future monitoring as these costs are
expected to continue throughout the duration of the project.
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Mangrove Restoration

Mangrove ecosystems provide an array of benefits including the protection of habitat and coastal resilience, especially in
areas that are particularly vulnerable to the impacts of Sea Level Rise. Mangroves provide habitat for both upland and
marine species at various stages of life.

The nominated case study site for mangrove restoration CBA is Site 9, the Walton Scrub Preserve Shoreline Project
located in the Southern Indian River Lagoon and in St. Lucie County. The project design also has other habitat benefits
including seagrasses, oyster reefs, living shorelines, and salt marsh plantings as part of its project scope.

Published meta-analysis confirms that although ecosystem functions are slightly lower in restored than natural mangrove
stands, the restored mangroves still provide high ecosystem functions (Su, 2021). The restoration of mangrove habitat
will provide numerous ecosystem services benefits to the immediate project area including, the FEMA 2022 ES values for
coastal wetlands. As shown in Table 13, the benefit streams of mangrove restoration projects include:

Table 28. Benefits Matrix for Mangrove Habitats

Avoided T I
voiae WTP Value Market Value rave Varies
Habitat Cost Cost
Type Flood Aesthetic | Habitat | Water Quality | Fishery Jobs . Priority
. . Recreation .
protection | Value WTP Improvements | Productivity | (wages) Communities
Mangrove X X X X X X X

Source: TBG Work Product.
The site will provide public access for local communities below the poverty line who depend on the IRL as a food resource.

Data from IRLNEP shows that these costs are near $924,961.00 in total for the time frame of 3 years expected to complete
the project. However, further data and information is needed to establish the project-specific costs associated with future
monitoring as these costs are expected to continue throughout the duration of the project. The project costs include in
the CBA will be:

e Personnel costs including salary and travel
e Equipment and supplies

e Contractual costs and

e Monitoring costs
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REFERENCE VALUES

Consistent data sources are to be used across all case studies, sourcing the most recent peer-reviewed published data
available. Table 14 summarizes proposed reference values for cost items.

Table 15 summarizes proposed reference values for benefit items; the reference values shown in are not all measured in

the same unit values.

Table 29. Summary of proposed reference values — costs and source data

Cost Item
Direct Costs
Personnel costs
Equipment
Supplies
Contract

Other Misc.
Indirect Costs
Volunteer Costs

Reference Value

IRLNEP/ Project Partners
IRLNEP/ Project Partners
IRLNEP/ Project Partners
IRLNEP/ Project Partners
IRLNEP/ Project Partners
IRLNEP/ Project Partners

$31.61/hour Florida 2022

Source: TBG Work Product; other sources as listed.

Table 30. Summary of proposed reference values — benefits and source data

Benefit Item

Coastal Wetlands
Ecosystem Services

Fishery Productivity

Wildlife Habitat

f_”\
Balfhoral
—=—25r00p

Reference Value

FEMA values in annual dollars per acre
include the total benefits from
aesthetic value, air quality,
recreational value, habitat, among
others. FEMA conducted benefits
transfer analysis of 28 recent studies
to compile the estimate.

Literature supports that just 2.5 acres
of seagrass support over 100,000 fish,
100 million invertebrates, and up to
$10,000 per acre in economic activity,
although estimates from the literature
support higher resource values of
$29,000 per acre

Public Values for endangered species
wildlife habitat as measured in
Willingness to Pay (WTP); pro-rated as
share of total county households WTP
by area of site in question.

Data Source

IRLNEP NOAA Grant Documents
IRLNEP NOAA Grant Documents
IRLNEP NOAA Grant Documents
IRLNEP NOAA Grant Documents
IRLNEP NOAA Grant Documents
IRLNEP NOAA Grant Documents

CES/BLS
Unit Value Data Source
$10,070/ acre; FEMA. (2022, June). FEMA

Ecosystem Service Value
Updates. Federal Emergency
Management Agency.

apportioned
according to
expected benefit
scale as described
in Decision Rules.

$29,000/acre/year | Costanza, R., de Groot,R.,
Sutton, P., van der Ploeg, S.
Anderson, S.J., Kubiszewski,
l., Farber, S., & Turner, R.,
(2014). “Changes in the
Global Value of Ecosystem
Services,” Global
Environmental Change, vol.

26, 2014, 152-58.

$6.41/ household/
year

Seeteram, N. A, Engel, V., &
Mozumder, P. (2018).
Implications of a valuation
study for ecological and
social indicators associated
with Everglades Restoration.
Science of The Total
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Benefit Item

Conservation land

Erosion Control

Property Value

Premium

Community Values

Nominated Case Studies for Benefit Cost Analysis Technical Memorandum

Reference Value

Methodology: Online WTP survey for
ecological and social attributes
assigned to Everglades restoration
scenarios. The value used in the CBA is
taken from results of a species
restoration scenario that defined
possible population levels of dryland
dependent species.

Public Values for conservation land as
measured in WTP measures for from
peer-reviewed studies. WTP is
considered the best estimate of the
public's value for conservation lands,
since conservation itself is not
assessed a price in the private market.

Methodology: Intercept surveys
conducted at nine wildlife
management areas to estimate annual
average WTP for the conservation of
wildlife management areas among
licensed and non-licensed users of
wildlife management areas.

FEMA value for ecosystem service of
erosion control, which is based on a
study of avoided and replacement cost
to private farmers and society. FEMA
reports that the measure is applicable
nationwide as a measure of avoided
cost of erosion control in riparian
areas.

Hedonic Analysis; TBG reference
values

Annual consumer surplus per person
per trip is between $20 and $43.
Furthermore, visitors are willing to
contribute $12 to $14 per person per
trip for springs restoration without
reducing trip demand.

Unit Value

$71/ person/ year

$15,544/acre/year

Varies on
location/amenity

$31.50/person/year
(2018)

The Balmoral Group

Data Source

Environment, 627, 792—-801.
https://doi.org/10.1016/
j.scitotenv.2018.01.152

Casola, W. R., Peterson, M.
N., Pacifici, K., Sills, E. O., &
Moorman, C. E. (2023).
Conservation motivations
and willingness to pay for
wildlife management areas
among recreational user
groups. Land Use Policy, 132,
106801. https://doi.org/
10.1016/j.landusepol.
2023.106801

FEMA. (2022, June). FEMA
Ecosystem Service Value
Updates. Federal Emergency
Management Agency.

The Balmoral Group
(modelling efforts not yet
completed)

Qianyan Wu, Xiang Bi, Kelly
Grogan, and Tatiana
Borisova (2018).
Recreational benefits in
Florida.
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Benefit Item

WTP for Surface
Water Quality
Improvements/Clarity

WTP for Water
Quality
Improvements

WTP for Water
Quality
Improvements

Reduced Flood
Damage from Storms

Nominated Case Studies for Benefit Cost Analysis Technical Memorandum

Reference Value

Annual WTP for changes in surface
water quality in Florida Flowing
Waters.

WTP for 10% Reduction in Polluted
Water Discharges to St. Lucie and
Caloosahatchee Rivers

WTP for 50% Reduction in Polluted
Water Discharges to St. Lucie and
Caloosahatchee Rivers

Based on 50% of market value for
total loss.

Unit Value
$2.94/HH/year

(20109)

$40.84/HH/year

(2017 $)

$76.28/HH/year

(2017 9)

Varies.

The Balmoral Group

Data Source

US EPA, Office of Water,
(2010). Economic Analysis of
Final Water Quality
Standards for Nutrients for
Lakes and Flowing Waters in
Florida. November 2010.
www.epa.gov/sites/default/
files/2015-07/documents/
florida-economic-anaylis-
report.pdf

Stainback, G. A,, Lai, J. H.,
Pienaar, E. F., Adam, D. C,,
Wiederholt, R., & Vorseth, C.
(2020). Public preferences
for ecological indicators used
in Everglades Restoration.
PLOS ONE, 15(6).
https://doi.org/10.1371/
journal. pone.0234051

Stainback, G. A,, Lai, J. H.,
Pienaar, E. F.,, Adam, D. C,,
Wiederholt, R., & Vorseth, C.
(2020). Public preferences
for ecological indicators used
in Everglades Restoration.
PLOS ONE, 15(6).
https://doi.org/10.1371/
journal. pone.0234051

FEMA, (2024).
Understanding Substantial
Damage Determinations.
November, 2024. website:
www.fema.gov/fact-
sheet/understanding-
substantial-damage-
determinations
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RECOMMENDATIONS

Some project cost and benefits data will require more detail than possibly anticipated to support full cost-benefit
analysis. Costs were primarily provided in reports that were grouped by organization over three years, rather than by
the individual project. For a thorough cost benefit of each case study, these costs would be needed by site.

Benefits will require methodology development in some cases to thoroughly define parameters, and monitoring
processes. Findings and recommendations are summarized in Table 16.

Table 31. Summary Recommendations

Finding Recommendation

Benefits to priority communities In some cases, benefits are number of HBCU students, in others not clear how
benefits to priority communities will be monitored. Will need to develop
methodology for monitoring the benefits rendered to priority communities, in
conjunction with NOAA and project managers.

Per Project Location Cost Several projects have costs lumped together between several location and
Tracking objectives. Recommend detailed cost breakdown per objective to create more
accurate cost analysis.

Job Creation Several projects have minimal details about jobs created under the project’s
scope. Recommend adding additional detail about potential job creation.

Units for Fish Passage Unclear intended metric for fish passage — Benefits associated with increase in
number of fish passing through; will need to determine methodology for
replicable tracking

Source: TBG Work Product.
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INTRODUCTION

This technical memorandum supports the economic analysis, or the economic return on
investment value of the restorations proposed in the NOAA project. The economic analysis
includes a Socioeconomic Profile and data dashboard, candidate site selection for the Cost-
Benefit Analysis (CBA) of the habitat restoration efforts, and ecosystem services.
Socioeconomic performance metrics for IRL habitat restoration will be established and
monitored for the habitat restoration supported by this project.

Section lll is organized as follows:

I.  Socioeconomic performance metrics
1. Ecosystem services
. Summary
IV.  References cited

SOCIOECONOMIC PERFORMANCE METRICS

The quantification of socioeconomic performance metrics includes both qualitative and
guantitative measures where appropriate. Socioeconomic information is included in the
dashboard created for the socioeconomic profile, and allows for query by community, and other
variables. The projects funded under the NOAA agreement are expected to have socioeconomic
benefits across the NEP community. Proposed metrics to track key points of progress from a
socioeconomic perspective are listed in Table 1.

Table 32. Proposed Socioeconomic Performance Metrics
Proposed Metric Relevance Monitoring

Several projects anticipate job creation as part of
the benefits
Several projects anticipate job creation as part of

Job creation Number of jobs

Wages ) Wage changes
& the benefits & g
. Several projects expect to incorporate student Number of opportunities;
Educational . _— p > 2
I learning opportunities number of students
opportunities S
participating
. All projects anticipate improved ecosystems, with Data to be tracked is
Public Values for p. ) . P . P Y . . .
services ranging from improved water quality to described further in the
Ecosystem . . .
. coastal resilience. next section of this
improvements
memorandum
. Improved lagoon conditions can positively impact Hedonic modelling from
Property impacts P & P e . .
property values property appraiser data
Recreation Improved lagoon conditions are expected to Visitor data, recreation
values positively impact recreation values data, and spending
Several projects describe specific efforts geared
Priority toward benefits for priority communities. The Varies by project; will be
Community priority communities were identified by the IRLNEP | tracked based on project-
Impacts using a variety of data sources and is included in specific metrics

the socioeconomic profile data.

Source: TBG Work Product
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ECOSYSTEM SERVICES

To link the resource management activities relating to the restoration within the IRL Watershed,
model inputs were reviewed for this task. TBG assessed whether InVEST® could be used to
support ongoing monitoring of changes in ecosystem services*. INVEST® would allow the NEP to
track performance and trend analysis over the longer term, improving transparency and
timeliness of data about project outcomes. The benefit of using INVEST® is that the economic
valuation can be updated over time, as changes occur in the watershed, allowing for comparisons
of the ebb and flow in conditions with the application of recent values®. This phase complements
the cost-benefit analysis of selected restoration projects, providing helpful case studies to bring
home the value of these investments. Upon review of the data requirements, it appears there is
sufficient data to perform InVEST® modeling for most ecosystem services.

The current models of INVEST® have low data requirements relative to more complex tools, and
are able to identify areas where nature and well-being can be enhanced through investment is
restoration activities. Based on the IRL watershed characteristics and the restoration projects
included in the NOAA Grant Award, the following InVEST® models were selected for
consideration are shown in Table 2.

After identifying the models that were relevant to the watershed, some models would not be
viable due to the data needs and availability constraints required. Specifically from this list, (7)
urban nature access, (9) visitation for recreation and tourism, and possibly (5) scenic quality
appeared less transferrable to the IRL environment. Instead, alternative and more relevant ways
to capture the ecosystem benefits from a socioeconomic perspective will be used for these items.
The models and apparent sufficiency of available data are summarized in Proposed
Socioeconomic Performance Metrics Table 2.

Table 33. InVEST® Models Under Consideration and Data Needs

Models for Consideration Data Needs

Coastal Vulnerability Met
Habitat Quality Met
Nutrient Delivery Ratio Met
Sediment Delivery Ratio Met
Scenic Quality Possibly Not Met
Urban Flood Mitigation Met
Urban Natural Access Not Met
Urban Stormwater Retention, and Met
Visitation: Recreation and Tourism Not Met

Source: TBG Work Product

4InVEST® is open source software developed by the Natural Capital Project based out of Stanford University, and has been
vetted over more than a decade of use. “InVEST® is a suite of free, open-source software models used to map and value the
goods and services from nature that sustain and fulfill human life”.

5 Balmoral TBG has taken the position that ecosystem services literature sources more than five to ten years old do not well
reflect current societal values, and jeopardize the perceived worth of the results
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Each are discussed herein, including the data requirements and data sources required, which are
summarized in Table 3. An example is shown in Figure 1, which shows the Land Use/Land Cover
data for the IRL region.

Table 34. Data Requirements and Sources

Data Item Source Status
Administrative Boundaries Various Acquired
Area of Interest IRLNEP Acquired
Bathymetry USGS Acquired
Built Infrastructure IRLNEP Acquired
Digital Elevation Model USGS Acquired
Erosivity NOAA Acquired
Future Land Cover FDEP Acquired
Land Use/ Land Cover FDEP Acquired
Nutrient Runoff Proxy NOAA Acquired
Population US Census Acquired
Precipitation NOAA Acquired
Rainfall Depth NOAA Acquired
Road Centerlines FDOT Acquired
Sea Level Rise NOAA Acquired
Soil Erodibility SSURGO Acquired
Soil Hydrologic Group SSURGO Acquired
Watersheds IRLNEP/ FDEP Acquired
Accessibility to Threats IRLNEP Needed
Damage Loss Table IRLNEP Needed
Landmasses Wessel & Smith Needed
Nature Demand Localities Needed
Sensitivity Table IRLNEP Needed
Threats Table IRLNEP Needed
Predictor Table INVEST®/ TBG and Others TBD
Replacement Cost EPA TBD

Source: TBG Work Product
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Figure 28. Land Use and Land Cover in the IRL region
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Source: TBG Work Product
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Coastal Vulnerability

Coastal Vulnerability refers to the susceptibility of coastal areas to natural hazards like erosion,
sea-level rise, and storm surges, influenced by geographic, environmental, and human factors.
By assessing vulnerability, policymakers can estimate potential damages from climate-related
events, guiding investment in protective measures and restoration projects. The data needs,
requirements and sources for the model are described in the Appendix.

Habitat Quality

Habitat Quality measures the condition and suitability of an ecosystem to support wildlife and
plant species, considering factors such as biodiversity, availability of resources, and
environmental health. High-quality habitats support biodiversity and ecosystem services, like
pollination and water purification, which can be valued through ecosystem service assessments,
influencing conservation funding. The data needs, requirements and sources for the model are
described in the Appendix.

Nutrient Delivery Ratio

Nutrient Delivery Ratio (NDR) represents the balance between nutrient input (from sources like
fertilizers) and nutrient output (like runoff into water bodies), affecting water quality and
ecosystem health. Proper management of nutrient delivery can directly influence water quality
and fisheries, impacting local economies reliant on tourism and fishing, making it essential for
agricultural and environmental policies. The data needs, requirements and sources for the model
are described in the Appendix.

Sediment Delivery Ratio

Sediment Delivery Ratio (SDR), or Sediment Retention is the ability of an ecosystem (like wetlands
or forests) to capture and hold sediments, which is crucial for maintaining soil quality, water
clarity, and habitat stability. Similarly, to Nutrient Delivery Ratios, well managed retention
ecosystems reduce costs associated with erosion and water treatment, highlighting their
economic importance in maintaining agricultural productivity and reducing infrastructure
damage. The data needs, requirements and sources for the model are described in the Appendix.

Scenic Quality

Scenic Quality covers the aesthetic value of a landscape, influenced by natural features, land use,
and cultural significance, contributing to recreational opportunities and community identity.
Aesthetically pleasing environments attract tourism and enhance property values, making scenic
quality a critical component in economic development and urban planning. Coastal areas are
important economic assets that attract visitors for tourism and recreation, contributing to the
general quality of life for people living in these areas. There are potential economic benefits
particularly to the priority communities that may be in proximity to the IRL projects. The data
needs, requirements and sources for the model are described in the Appendix.
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Urban Flood Mitigation

Urban Flood Mitigation includes strategies and infrastructure designed to reduce the impact of
flooding in urban areas, such as green spaces, permeable surfaces, and drainage systems.
Effective flood mitigation reduces economic losses from flooding events, lowers insurance
premiums, and can improve property values, justifying investments in green infrastructure. The
data needs, requirements and sources for the model are described in the Appendix.

Urban Nature Access

Urban Nature Access refers to the accessibility of natural spaces in urban environments, including
parks and greenways, which promote recreational opportunities and enhance quality of life.
Accessible natural spaces have been found to improve public health and social well-being, which
lead to reduced healthcare costs and increased property values, underscoring the need for urban
green space planning. The data needs, requirements and sources for the model are described in
the Appendix. This model is not recommended since data requirements are too involved and
more suitable values to be used in the economic valuation are available.

Urban Stormwater Retention

Urban Stormwater describes rainwater that runs off impervious surfaces in urban areas, which
requires management to prevent flooding and water pollution, often through green
infrastructure solutions. Managing stormwater effectively minimizes flood risk and water
pollution, reducing municipal costs and improving community resilience, along with the benefits
of managing Nutrient Delivery Ratios and Sediment Retention. The data needs, requirements and
sources for the model are described in the Appendix.

Visitation: Recreation & Tourism

Visitation is the frequency and number of people visiting a location, often related to tourism,
recreation, and community engagement, impacting local economies and resource management.
Increased visitation can lead to higher local revenue from tourism, emphasizing the importance
of preserving natural areas and enhancing recreational facilities to boost local economies. Higher
Scenic Quality often leads to higher Visitation. The data needs, requirements and sources for the
model are described in the Appendix. This model is not recommended since data requirements
are too involved and more suitable values to be used in the economic valuation are available.
These values may include the existing tourism, recreation and spending data available within the
region including recent studies from the Florida Inland Navigation District, Visit Florida, and
others.
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SUMMARY

Several data requirements are routinely observed within the various ecosystem services models
selected for consideration. The requirements are in various stages of obtained, to-be
obtained/needed, and within the models directly such as the InVEST® specific items and
selections. The following data sources and their meta-data have already been obtained and are
within TBG’s databases in-house:

1. Population related data is obtained from the US Census Bureau. As demonstrated by the
socioeconomic profile and performance metrics outlined, this data in-house is obtained
in a variety of formats, ready for creating rasters and relating to the ecosystem-specific
data as required by the InVEST® software.

2. Boundary files include the Areas of Interest and Administrative boundaries such as
municipalities or watersheds. This data has been obtained for other projects that precede
this Grant, however further discussion is warranted to determine the areas of interest to
narrow down which areas would be modelled; this assumes a watershed region on most
instances, however some county-specifics may be applicable for models such as the urban
nature access model.

3. Digital Elevation Models are routinely used for other projects, and thus this data has been
marked as obtained.

4. Land Use and Land Cover data is supplied by the Florida Department of Environmental
Protection and available in the Geospatial Open Data Portal. This dataset is routinely
considered the best-available data and would be used in InVEST® models where
applicable.

5. Rainfall-related and precipitation-related data is obtained from NOAA’s Advanced
Hydrologic Prediction Service (AHPS). This set of data is provided in the form of daily point
shapefiles for the entire continental USA and Puerto Rico. Within Florida, there are over
12,600 points spaced approximately 3.5 to 4 km apart (point spacing decreases from
north to south). The available period of record is from 2005 to 2022.

6. Soil data is obtained from the U.S. Geological Service Soil Survey Geographic Database
(SSURGQ). The extents include soil survey area, which may consist of a single county,
multiple counties, or parts of multiple counties. Metadata is available here:
https://www.nrcs.usda.gov/resources/data-and-reports/ssurgo/stats2go-metadata

7. Road and Infrastructure Data, where relevant, is from the Florida Department of
Transportation and the in-house dataset created by TBG for the Resilient Florida Dataset
of Critical assets.

While the majority of data required for InVEST® is already obtained, several data sources are
listed as “to-be obtained” or “Needed”. Most of the data needs are readily available for public
download in the event they are needed for a model, however some require further coordination
with the IRLNEP team.

e 52


https://www.nrcs.usda.gov/resources/data-and-reports/ssurgo/stats2go-metadata

2025 Indian River Lagoon Economic Valuation: Socioeconomic Profiles, Case Studies and Performance
The Balmoral Group

REFERENCES

NASA. (n.d.). Aster Global Digital Elevation Map. NASA Jet Propulsion Laboratory.
https://asterweb.jpl.nasa. gov/gdem.asp

The Natural Capital Project. (n.d.-a). Coastal Vulnerability Model. InVEST®.
https://storage.googleapis.com/releases.naturalcapitalproject. org/invest-
userguide/latest/en/coastal_vulnerability.html

The Natural Capital Project. (n.d.-b). Habitat Quality. InVEST®,
https://storage.googleapis.com/releases.naturalcapitalproject.org/invest-
userguide/latest/en/habitat_quality.html#data-needs

The Natural Capital Project. (n.d.-c). NDR: Nutrient Delivery Ratio. INVEST®.
https://storage.googleapis.com/releases.naturalcapitalproject.org/invest-
userguide/latest/en/ndr.html#tdata-needs

The Natural Capital Project. (n.d.-d). Scenic Quality. INVEST®
https://storage.googleapis.com/releases.naturalcapitalproject.org/invest-
userguide/latest/en/scenic_quality.html

The Natural Capital Project. (n.d.-e). SDR: Sediment Delivery Ratio.
INVEST®https://storage.googleapis.com/releases.naturalcapitalproject.org/invest-
userguide/latest/en/sdr.html

The Natural Capital Project. (n.d.-f). Urban Flood Risk Mitigation.
INVEST®https://storage.googleapis.com/releases.naturalcapitalproject.org/invest-
userguide/latest/en/urban_flood_mitigation.html#data-needs

The Natural Capital Project. (n.d.-g). Urban Nature Access. InVEST®,
https://storage.googleapis.com/releases.naturalcapitalproject.org/invest-
userguide/latest/en/urban_nature_access.html

The Natural Capital Project. (n.d.-h). Urban Stormwater Retention. InVEST®,
https://storage.googleapis.com/releases.naturalcapitalproject.org/invest-
userguide/latest/en/stormwater.html

SRTM Tile Grabber. (n.d.). https://dwtkns.com/srtm/
U.S. Geological Survey. (n.d.). EarthExplorer. https://earthexplorer.usgs.gov/

World Wildlife Fund. (n.d.). HydroSHEDS. World Wildlife Fund. www.worldwildlife.org/
pages/hydrosheds

b 53
h
Balhoral
A——grup



	IRLNEP_Technical Report 2025-02a_Socioeconomic Profiles Case Studies and Performance.pdf
	Cover page_Standard_Revision.pdf
	ExecSum.pdf
	IRLNEP_Technical Report 2025-02a_Socioeconomic Profiles Case Studies and Performance
	Introduction
	Data Source and Methods
	County-Level Profile
	Population
	Age & Gender
	Race & Ethnicity
	Education

	Employment and Labor Force
	Industry Breakdown

	Housing
	Household Income

	City-Level Profile
	Population
	Age & Gender
	Race & Ethnicity
	Education

	Employment and Labor
	Industry Breakdown

	Housing
	Household Income

	Priority Communities
	Population
	Race & Ethnicity
	Education

	Employment
	Housing
	Household Income

	Findings and Recommendations
	Introduction
	Cost-Benefit Analysis Approach
	Nominated Case Studies for CBA
	Selected Case Studies by Habitat Type
	Salt Marsh
	Spartan Fish Reef
	Clams
	Oyster Reef
	Living Shoreline
	Wetland Reconnection
	Seagrass
	Fish Passage
	Mangrove Restoration

	Reference Values
	Recommendations
	Works Cited
	INTRODUCTION
	Socioeconomic Performance Metrics
	Ecosystem Services
	Coastal Vulnerability
	Habitat Quality
	Nutrient Delivery Ratio
	Sediment Delivery Ratio
	Scenic Quality
	Urban Nature Access
	Urban Stormwater Retention
	Visitation: Recreation & Tourism

	Summary
	References




