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SUBJECT: tlnterlocal Sales Tax Agreement and an ordinance to place a Referendum on the November 8, 2016 

!ballot for a Yi cent infrastructure sales tax to fund implementation of the Save Our Lagoon Project Plan 

DEPT/OFFICE: Natural Resources Management Department (NRM) 
Requested Action: 

It is requested that the Board of County Commissioners: a) adopt an ordinance for a Yi cent infrastructure sales tax for the 
Save Our Lagoon Project Plan, b) authorize the Chairman to execute an interlocal sales tax use and distribution agreement 
with cities representing a majority of the county's municipal population; and c) authorize necessary budget change 
requests to establish a new trust fund and accounts for any resulting revenues and expenditures. 

Summary Explanation & Background: 

On August 9111, the Board of County Commissioners heard extensive testimony on the need for and economic benefits 
anticipated from establishing a trust fund dedicated to restoring health to the Indian River Lagoon. The Board considered 
multiple funding options. The Board approved the appended Save Our Lagoon Project Plan (Attachment A); approved 
Legislative Intent and permission to advertise an ordinance (Attachment B) for a Yi cent infrastructure sales tax for this 
purpose; authorized staff to negotiate the attached interlocal sales tax use and distribution agreement (Attachment C) with 
cities representing a majority of the county's municipal population (Attachment D); and approved ballot language. 

In January through March 2016, Brevard County residents endured the most extensive and intensive algal bloom 
recorded in the Indian River system during winter/spring months. The collapse of this bloom in March resulted in one of 
the most extensive fish kills ever recorded here. The winter/spring 2016 bloom followed an algal super bloom that 
occurred in 2011, brown tides that followed in 2012, 2013 and 2015, and unusual mortality events for dolphins, manatees 
and pelicans. 

On March 29, 2016 the Board voted to send a letter to the Governor requesting assistance. The Governor sent the 
leadership of multiple state agencies to assess the fish kill and meet with County staff and members of the Legislative 
delegation to discuss solutions and resource needs. The County was advised to develop a project plan to include a 
comprehensive list of projects to restore lagoon health, estimate the funding needs for those projects and determine a 
timetable for implementation. With such a plan, the County would be in a better position to seek dedicated cost-share 
from the FL Legislature. 

On April 7, 2016 the County Commission directed staff to develop a Save Our Lagoon Project Plan to restore health to 
the lagoon and explore dedicated funding mechanisms, including a Save Our Lagoon Special Taxing District, to fund the 
entire plan or provide the local match needed to leverage State appropriations and other grants. 

The proposed Save Our Lagoon Project Plan includes a portfolio of projects to Reduce primary sources of pollution 
(including excess fertilizer, septic systems, nutrient rich reclaimed water, and stormwater); Remove historical pollution 
that is now accumulated in muck deposits that smother seagrass, cloud the water column, release nutrients and deplete 
oxygen; Restore natural stabilization and filtration systems (including oyster bars and living shorelines); and a process to 
monitor project implementation, efficiency, and cost-effectiveness with a volunteer citizen oversight committee to 
Respond to monitoring data, new technology, changing conditions, alternative project proposals and recommend plan 
revisions to the County Commission annually. The projected cost of the proposed plan is $302,881,000. 

After considering multiple referendum options to provide dedicated funding and local match to implement the Save Our 
Lagoon Project Plan, the Board voted unanimously to place the following Infrastructure Sales Tax referendum language 
on the November 8, 2016 ballot to generate approximately $34M per year for a 10 year total of $340M: 



BALLOT 
Brevard County, Florida 

Save Our Indian River Lagoon Yi Sales Tax Referendum 

To restore the Indian River Lagoon through financing, planning, constructing, maintaining, and operating 
capital improvements and capital maintenance projects and programs designed to improve water quality, fish, 
wildlife and marine habitat, remove muck and reduce pollution, shall an ordinance be approved levying a Yi 
cent sales tax for ten years and requiring deposit of all revenue to a Save Our Lagoon Trust Fund solely for 
such projects, with citizen committee oversight and annual independent audits? 

The selected option requires negotiation of an interlocal agreement with cities representing a majority of the municipal 
population. The interlocal sales tax use and distribution agreement provides for: 1) setting up a dedicated trust fund for 
tax proceeds; 2) distribution of all such proceeds to the Save Our Lagoon Project Plan account; 3) County management 
and administration of the proj ect; 4) a citizen oversight committee set up to review project progress and to make project 
substitution recommendations to the County Commission to include lagoon related city projects consistent with the Save 
Our Lagoon Project Plan and the Indian River Lagoon Comprehensive Conservation and Management Plan. 

According to economic analysis of tourism, real estate values and commercial fishing with and without implementation 
of the Save Our Lagoon Project Plan, Brevard County is at a $6.2B turning point - with $2B to gain or $4.2B to lose, 
respectively. This can be expressed as a benefit cost ratio of 20 to 1 or, when the time value of money is considered, 
expressed as an annual return on investment of 10% to 26%, depending on how quickly the plan is implemented. 

Name: Virginia Barker, NRM - 633-2016 

Fiscal Impact: FY 15-16 No fiscal impact 
FY 16-17 New Revenue and Expense Accounts for approximately $34M in local funds with the 

intent to leverage additional matching funds from grant programs and Legislative Appropriations 

Clerk to the Board instruction: Three (3) copies of the signed ordinance: one (1) for Clerk of Court and two (2) for NRM. 
ne 1 ori inal interlocal a reement for the Clerk of Court and 16 certified co ies for distribution to munici alities 
Exhibits Attached: Attachment A: Save Our Lagoon Project Plan 

Attachment B: Draft Ordinance 
Attachment C: Proposed Interlocal Agreement 

Attachment D: City Population Statistics 

Reviewed by County Attorney Yes x 
Assistant County Manager 
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Executive Summary 
The Indian River Lagoon (IRL) system includes Mosquito Lagoon, Banana River Lagoon, and 
Indian River. This is a unique and diverse system that connects Volusia, Brevard, Indian River, 
St. Lucie, and Martin counties. The IRL is part of the National Estuary Program (NEP), one of 28 
estuaries of National Significance, and has one of the greatest diversity of plants and animals in 
the nation. A large portion of the IRL system, 71 % of its area and nearly half its length, is within 
Brevard County and provides County residents and visitors many opportunities and economic 
benefits. 

However, the balance of this delicate ecosystem has been disturbed as development in the area 
has led to harmful impacts. Stormwater runoff from urban and agricultural areas, wastewater 
treatment facility (WWTF) discharges, septic systems, and excess fertilizer applications have led 
to harmful levels of nutrients and sediments entering the lagoon. These pollutants create cloudy 
conditions in the lagoon and feed algal blooms, both of which negatively affect the seagrass 
community that provides habitat for much of the lagoon's marine life. In addition, these pollutants 
lead to muck accumulation, which releases (fluxes) nutrients and hydrogen sulfide, depletes 
oxygen, and creates a lagoon bottom that is not hospitable to seagrass, shellfish, or other marine 
life. 

Efforts have been ongoing for .decades to address these sources of pollution. Despite significant 
load reductions, in the last five years, signs of human impact to the IRL system have been 
magnified. In 2011, the "superbloom" occurred, ari intense algal bloom in the Mosquito Lagoon, 
Banana River Lagoon, and North IRL, as well as a secondary, less intense bloom in the Central 
IRL. There have also been recurring brown tides; unusual mortalities of dolphins, manatees, and 
shorebirds; and large fish kills due to low dissolved oxygen from decomposing algae. 

Local governments and the St. Johns River Water Management District (SJRWMD) have been 
proactive in implementing projects over the last several decades. However, to restore the lagoon 
to health and prosperity, additional funds are needed to eliminate current excess loading and 
remove the legacy of previous excess loading. Therefore, the County is proposing to place a Save 
Our Lagoon referendum on the ballot in November 2016. This referendum would provide a 
funding stream for the types of projects listed in this plan for Brevard County and its municipalities. 

This Save Our Lagoon Project Plan outlines local projects planned to meet water quality targets 
and improve the health, productivity, aesthetic appeal , and economic value of the lagoon. 
Implementation of these projects is contingent upon funding raised through the referendum. This 
referendum funding would also allow the County to leverage additional dollars in match funding 
from state and federal grant programs because the IRL ecosystem is valued not only in Florida 
but also nationally. Funding implementation of this plan would help to restore this national 
treasure. Lagoon ecosystem response may lag several years behind completion of nutrient 
reductions; however, major steps must begin now to advance progress on the long road to 
recovery. 

In the development of this plan, Subject Matter Experts were consulted to provide feedback on 
the plan elements. The experts all agreed that there is a "critical mass" of nutrient reductions that 
must be achieved to see a beneficial result in the IRL. This critical level of nutrient reduction will 
be achieved through the implementation of the projects in this plan. During plan development, it 
was estimated that the benefit of restoring the lagoon has a present value of $6 billion and a cost 
of $300 million. Therefore, implementing this plan to restore the IRL is an excellent investment in 
the future of Brevard County's community and economy with a benefit to cost ratio of 20: 1. 
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In order to restore the lagoon's balance, Brevard County seeks to accelerate implementation of a 
multi-pronged approach to Reduce pollutant and nutrient inputs to the lagoon from fertilizer, 
reclaimed water from WWTFs, septic systems, and stormwater; Remove the accumulation of 
muck from the lagoon bottom; Restore water-filtering oysters and related lagoon ecosystem 
services; and monitor progress to Respond to changing conditions, technologies, and new 
information by amending the plan to substitute actions that will be most successful and cost
effective for significantly improving the health, productivity, and natural resilience of the I RL. 

The portfolio of projects in this plan were selected as the most cost-effective suite of options to 
achieve water quality and biological targets for the lagoon system. Investment has been 
distributed among a set of project types with complimentary benefits to reduce future risk of failure. 
Nearly two-thirds (2/3) of the effort and expense is directed toward muck removal to address 
decades of past excess nutrient loading. Approximately one-third (1 /3) of the effort is split among 
multiple efforts to reduce incoming load to healthy levels, restore natural filtration, measure 
success, and respond with annual plan updates. The plan projects have been prioritized and 
ordered to deliver improvements to the lagoon in the most beneficial spatial and temporal 
sequence. The implementation of this plan is expected to result in a healthy IRL system. 

A summary of the types of projects included in the plan, as well as the associated costs and 
nutrient reduction benefits are shown in Table ES-1. The timing of the projects is shown in Figure 
ES-1. Despite the considerable cost of restoration, analysis demonstrates that the economic cost 
of inaction is double the cost of action. Furthermore, although there are many tangible and 
intangible benefits for saving the lagoon, the readily estimated return on investment for three 
benefits - tourism, waterfront property values, and commercial fisheries - is 10% to 26% 
depending on how quickly the actions in this plan can be completed. 
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Table ES-1: S - f the Proiect T . -. Cost d Nutrient Reduct" f the S Ourl - Proiect Pl . 
Estimated Nitrogen Average Phosphorus Average 

Project Category Project Type Total Project Reductions Cost/lb/yr Reductions Cost/lb/yr 
Cost (lbs/yr) of TN (lbs/yr) ofTP 

Fertilizer Management/Public Education $625,000 6,123 $102 813 $769 
WWTF Upgrades for Reclaimed Water $9,400,000 40,778 $214 TBD TBD 

Reduce Septic System Removal $41,764,000 56,509 $852 NIA N/A 
Septic System Uoarades $22, 192,000 27,659 $802 N/A N/A 
Stormwater Projects $10,800,000 118,440 $88 17,026 $612 

Remove Muck Removal $198, 100,000 491 ,300 $408 73,650 $2,733 
Restore Oyster Reef Living Shorelines $10,000,000 21 ,120 $473 7,181 $1 ,393 
Respond Projects Monitoring $10,000,000 N/A N/A N/A N/A 
Total Total $302,881,000 761,929 NIA 98,670 NIA 

Flow Path to Success 
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year9 Year 10 

Figure ES-1: Save Our Lagoon Project Implementation Schedule 
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Section 1. Background 
The Indian River Lagoon {IRL) system includes Mosquito Lagoon, Banana River Lagoon, and 
Indian River. A large portion of the IRL system, 71 % of its area and nearly half its length, is within 
Brevard County (County) and provides County residents and visitors many opportunities. 

However, the balance of this delicate ecosystem has been disturbed as development in the area 
has led to harmful impacts. Stormwater runoff from urban and agricultural areas, wastewater 
treatment facility (WWTF) discharges, septic systems, and excess fertilizer applications have led 
to harmful levels of nutrients and sediments entering the lagoon. In addition, these pollutants lead 
to muck accumulation on the lagoon bottom, which fluxes nutrients and creates a lagoon bottom 
that is not conducive to seagrass, shellfish, or benthic invertebrate growth. 

Efforts have been ongoing to address these sources of pollution. The Indian River Lagoon System 
and Basin Act of 1990 (Chapter 90-262, Laws of Florida) was enacted to protect the IRL system 
from WWTF discharges and the improper use of septic tanks. The act includes three objectives: 
elimination of surface water discharges, investigation of feasibility of reuse, and centralization of 
wastewater collection and treatment facilities (F lorida Department of Environmental Protection 
[FDEP] 2016). This act led to the removal of effluent discharges to the lagoon from more than 40 
WWTFs (St. Johns River Water Management District [SJRWMD] 2016a). 

Stormwater regulations were adopted in unincorporated Brevard County in 1978 and adopted 
statewide in 1989. ·Due to stormwater regulations, stormwater treatment systems were 
constructed along with all new development exceeding size thresholds. Privately owned and 
operated stormwater treatment systems have prevented more than a million pounds of sediments 
from entering the lagoon since 1989 (SJRWMD 2016a). Stormwater treatment projects also 
reduce nutrient inputs to the lagoon. In addition, dredging projects have been ongoing since 1998 
to remove muck from the lagoon and major tributaries, including Crane Creek, Turkey Creek, and 
St. Sebastian River (SJRWMD 2016a). These stormwater treatment and muck removal projects 
contributed to significant improvements in water quality and water clarity in the lagoon, which 
allowed for a great expansion of seagrass from 2000-2010. 

However, in the last five years, human impacts on the IRL system have been magnified. In 2011, 
the "superbloom" occurred, an intense algal bloom in the Mosquito Lagoon, Banana River 
Lagoon, and North IRL, as well as a secondary, less intense bloom in Central IRL. The extent 
and longevity of the bloom had a detrimental impact on seagrass. There have also been recurring 
brown tides; unusual mortalities of dolphins, manatees, and shorebirds; and large fish kills due to 
low dissolved oxygen from decomposing algae. 

In 2009, to improve lagoon water quality and restore seagrass, FDEP adopted total maximum 
daily loads (TMDLs) for total nitrogen (TN) and total phosphorus (TP) allowed to discharge to the 
Banana River Lagoon, North IRL, and Central IRL. The purpose of these TMDLs is to reduce 
nutrients that lead to algae growth, which block sunlight from seagrass and create low dissolved 
oxygen conditions that affect fish in the lagoon. To implement these TMDLs, FDEP adopted three 
basin management action plans (BMAPs) that outline responsibilities for reductions by the local 
stakeholders, list projects, and stipulate a timeline for implementation. The intent of the nutrient 
reductions is to provide water quality conditions that should result in seagrass growth in the lagoon 
at historical levels. Brevard County has a major responsibility in all three BMAPs along with its 16 
municipalities, Florida Department of Transportation (FDOT) District 5, Patrick Air Force Base 
(AFB), NASA - Kennedy Space Center, and agriculture. 

\ 
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Since 2012, Brevard County has led an effort with its municipalities, FDOT District 5, and Patrick 
AFB to update the estimates of nutrient loadings to the lagoon. The County and its partners 
teamed with several consultants to develop the Spatial Watershed Iterative Loading (SWIL) model 
that revised the estimates of loading by source to the lagoon (refer to Section 2 for more details) 
and to update the TMDLs. The loading estimates and TMDL targets referenced in this plan are 
from these efforts, as they are based on the most up-to-date data and analyses. 

Damage to the lagoon has been occurring for decades and will require time and money to reverse. 
An important example is the accumulation of muck on the bottom of 10% of the IRL. This muck 
kills marine life and releases stored pollutants into the IRL. To address the damage to the IRL 
system, in 1990, Brevard County implemented a stormwater utility assessment, which established 
an annual assessment rate of $36 per year per equivalent residential unit (ERU) that stayed at 
this level until 2014. The rate increased to $52/ERU for 2014 and 2015, and increased to $64/ERU 
in 2016. This raised collections from $3.4 million (in 2014) to $6.0 million (projected for 2016). Of 
the funding raised, a portion is available for capital improvement programs or other stormwater 
best management practices (BMPs), and is split between water quality improvement programs 
and flood control and mitigation programs. In addition, funding is spent on annual program 
operating expenses. Operation and maintenance includes National Pollutant Discharge 
Elimination System permit compliance activities (street sweeping, trap and box cleaning, and 
aquatic weed harvesting), outfall/ditch treatments, small scale oyster restoration , as well as 
harvesting and replanting of floating vegetative islands. 

While revenues from this stormwater assessment, over the last 10 years, have funded many 
projects, a significant portion of projects have been partially funded by grants. When applicable, 
federal water quality grants provide up to 60% matching funds, state TMDL grants provide up to 
50% match, and SJRWMD cost-share grants fund up to 33% of construction. All of these grant 
programs are highly competitive and subject to variable state and federal appropriations, as well 
as changing priorities. 

Due to funding limitations and the continuing degradation of key indicators of health in the IRL, 
such as seagrass and fish, Brevard County identified a need for additional funding to implement 
projects identified as critical to lagoon restoration. Therefore, the County is proposing to place a 
Save Our Lagoon referendum on the ballot in November 2016. This referendum would provide a 
funding mechanism for the projects listed in this plan (or future annual updates) for the County 
and its municipalities. If the referendum passes, revenue collection would begin during 2017. 

This Save Our Lagoon Project Plan outlines projects planned to meet updated TMDL targets and 
improve the health, productivity, aesthetic appeal, and economic value of the lagoon. Almost all 
of these projects are contingent upon additional fundraising. Furthermore, additional local funding 
could be used to leverage significantly more in match funding from state and federal grant 
programs. The IRL ecosystem is an asset valued not only in Florida but also nationally; therefore, 
implementation of this plan would help to restore this national treasure. Response of the lagoon 
ecosystem may lag for several years behind completion of nutrient reduction implementation; 
however, action must be accelerated now to ensure restoration succeeds over time. 

1.1. Return on Investment and Economic Value 
The economic value of the lagoon system was evaluated during development of this plan. It was 
estimated that at least a total present value of $6 billion is tied to restoration of the IRL. There is 
approximately $2 billion in benefits from restoration and an estimated $4 billion in damages if the 
IRL is not brought back to health during the next decade. 
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If viewing this project plan purely as a financial investment that pays the $2 billion in benefits alone 
(i.e. not counting the avoidance of the $4 billion loss), the projected pretax internal rate of return 
is 10%, if the plan takes 20 years to implement. However, if the County were to bond the 
referendum revenue to accelerate implementation of this plan over 5 years instead of 20 years, 
the return on investment rises significantly to 26% because the benefits of restoration would begin 
to accrue much faster. Based on the sensitivity of the rate of return to the speed of plan 
implementation, it would be financially responsible and beneficial for the County to borrow money 
at a typical 4% annual bond rate in order to accelerate implementation in order to achieve the 
26% return on investment. In annualized terms, borrowing $300 million at 4% to achieve a steady 
26% annual return would contribute $63 million in annual positive cash flow; making bonding an 
excellent investment choice. 

Table 1 documents projections of three economic engines likely to have significant economic 
impacts on Brevard County residents with positive impacts if the IRL is restored versus negative 
impacts if the IRL is not restored. Additional detail on each of these impacts is provided in Section 
1.1.1. The upper part of the table lists the economic benefits for restoring a healthy IRL while the 
lower part of the table lists the economic costs of declining IRL health in the absence of restoration 
through plan implementation. 

Economic impacts in the table are expressed both as annual cash flows and as the discounted 
expected present value of those cash flows over a 30-year financial plan period. Expected present 
value is an economic indicator used in business to express the present monetary value of a future 
stream of cash flows. This expected monetary value discounts the future stream by an interest 
rate and also discounts it further by a probability factor to account for the uncertainty of future 
events. Therefore, the expected present value of IRL economic benefits shown in Table 1 is much 
less than the sum of those future cash flows. 

Today there is a $6 billion decision point for the IRL. Despite unprecedented algae blooms and 
fish kills, conditions could become worse. If large-scale fish kills continue with increasing 
frequency, algae blooms continue or become toxic, or there is a pathogen outbreak, then real 
estate, tourism, and the quality of life and health for Brevard County residents would likely suffer. 

Table 1: Economic Impact Scenarios Based Upon the Condition of the IRL 

Economic Benefits for Restoring a Healthy IRL 
Annual Cash Expected 

Flow Present Value 
Tourism and Recreation Growth $95 million $997 million 
Property Value Growth $81 million $852 million 
Rebirth of Commercial Fishinq (excludes indirect benefits) $15 million $159 million 
Healthy Residents and Tourists Not quantified Not quantified 

Total Benefits $191 million $2.01 billion 

Economic Costs of Declining IRL Health Annual Cash Expected 
Flow Present Value 

Tourism and Recreation at Risk -$237 million -$3 billion 
Property Value at Risk -$92 million -$1 .2 billion 
Decline of Commercial FishinQ (excludes indirect impacts) -$6 million -$87 million 
Potential PathoQen Impacts to Residents and Tourists Not quantified Not quantified 

Total Damages -$335 -$4.29 billion 
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1.1.1 Areas of Economic Value at Risk 

Tourism and Recreation 
Today's tourism revenue in Brevard County comes primarily from the beaches. In order to 
diversify the tourism base and increase revenue, Brevard County has developed a plan to 
increase ecotourism, a globally growing and high value sector of tourism that depends on 
restoration and maintenance of a healthy IRL. High value ecotourism relies on exceptional natural 
experiences including fishing, bird watching, kayaking, paddle boarding , camping, hiking, and 
nature tours. In the short-term, there are opportunities for tourists to participate in restoration 
experiences, such as collecting mangrove seeds by kayak or canoe, planting mangrove 
seedlings, or establishing colonies of clams, oysters, or mussels. A successful example of 
Brevard County ecotourism is the world famous annual Space Coast Birding and Wildlife Festival 
that brings $1.2 million annually to the County and attracts approximately 5,000 visitors. 

Property Value 
While the economic benefits of IRL restoration are likely to increase property value throughout 
the County, to be conservative this plan assessed the exposure only to properties with frontage 
on Mosquito Lagoon, IRL, Banana River Lagoon, Sykes Creek, and connected waterways. 
Approximately 11 .2% of the County's $27 billion in taxable property value is directly on the IRL. 
Therefore, more than $3 billion in taxable property value is directly at risk with ongoing IRL issues, 
such algal blooms and fish kills . Furthermore, a weighted-average millage rate of 18.58 results in 
an estimated annual tax revenue of $56 million that is also at risk in the absence of IRL restoration. 
The $852 million of incremental expected present value assumes a 20% improvement in IRL 
frontage property value, which would be 90% likely after 10 years with the IRL restored. 

Consultants for the County surveyed the Space Coast Association of REAL TORS® to assess the 
likely impacts of IRL health on the waterfront property value. Approximately 170 REAL TORS® 
most familiar with the waterfront market replied to the survey. These professionals assessed that 
waterfront IRL property values would increase 22% on average over five years if the IRL were 
healthy and would decrease by 25% over five years if the lagoon were not restored. 

Commercial Fishing 
IRL restoration is critical to the recovery of a once thriving, valuable, and world-class fishery, both 
commercial and recreational. In 1995, the commercial fish harvest in Brevard County was $22 
million annually. While a 1995 ban on commercial net fishing marked economic decline, the 
degradation of the lagoon system contributed considerably to a severe reduction in value of only 
$6. 7 million annually in 2015, based on Florida Fish and Wildlife Conservation Commission (FWC) 
data (see Figure 1). These numbers do not include the many indirect benefits of a robust 
commercial fishing industry including fresh local fish for restaurants, employment, commerce of 
supplies and services for the industry, and benefits of local fresh fish for residents and visitors. 
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Figure 1: Decline of Commercial Fishing and Increasing Fish Kill Severity 

In addition, a healthy fish population is critical to the brand of any coastal community. Historically 
Brevard County was once home to a world-class abundance and diversity of rare and widespread 
species of fish, crabs, shrimp, and clams that made the IRL a global brand. That brand can be 
restored along with the fish and shellfish of the IRL. 

Healthy Residents and Tourists 
There are almost 82,000 permitted septic systems within Brevard County, of which nearly 59,500 
septic systems pollute groundwater that migrates to the lagoon. This groundwater moves slowly 
toward the lagoon through soils that attenuate some but not all of these pollutants. It would cost 
at least $1.19 billion to convert all 59,500 septic tanks to central sewage treatment. While total 
conversion is cost prohibitive, this plan targets the septic systems with the highest potential 
impacts to the lagoon. Targeted action includes connection to the central sewer system or 
upgrade to advanced treatment systems that remove significantly more nutrients and pathogens 
than traditional septic systems. 

Although there are studies that have identified pathogens migrating from septic systems into 
waterways, it is not possible to estimate the economic impact of potential disease from these 
waterborne pathogens. The conversion of septic systems is expensive relative to other types of 
nutrient reduction projects; however, the additional health benefits associated with septic system 
upgrades make this option a priority beyond only the abatement of nutrients. 

1.2. Managing Risk 
There is much at stake with regard to both economic outcomes and the incremental funding critical 
to restoration; therefore, the County chose to address the unavoidable risks inherent in a multi
year, large-scale restoration plan in a transparent and objective manner. To help ensure 
objectivity, the County retained outside consultants to assess risk and to estimate potential 
positive or negative outcomes. 

The approach for this plan to evaluate the different project options included using Expected 
Monetary Value (EMV) models; a decision science tool used in business to improve decision-
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making and planning in a context of unavoidable uncertainty. EMV is a financial model of 
probability-weighted outcomes expressed in quantified financia l terms that are comparable across 
multi-year planning periods. To compare outcomes, expected present value was used as a key 
metric. Expected present value has the benefit of valuing future financial costs and benefits in 
common present day terms to take into account the value of time and to facilitate comparisons of 
initiatives spanning long periods of time. 

As part of this methodology, consultants engaged Subject Matter Experts to assess the 
uncertainties of project scenarios. Subject Matter Experts include scientists, property value 
experts, tourism experts, lagoon advocates, and agency staff. Subject Matter Experts brought 
expertise in IRL science, nutrient reduction technologies, waterborne pathogens, and relevant law 
or county financial and accounting parameters needed for the EMV models. Information gathered 
during these assessments was used to document the key interdependence of initiatives, minimize 
risk, and maximize the likely return on investment. 

Additional details about this process are included in Section 5. 
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Section 2. Approach 
The amount and distribution of nutrient loading from the sources described in Section 3 were 
examined to determine the key locations where nutrient reduction projects are needed and the 
extent of reductions required from each source to achieve the County's proposed TMDLs for each 
sub-lagoon. For each source, a reduction goal is set and projects are proposed to meet the goal. 
The estimated cost for each project is also included. Information on expected project efficiencies 
and project costs were gathered from data collected by the County in implementation of similar 
projects, as well as literature results from studies in Florida, where available, and across the 
country. The most cost-effective projects are selected and prioritized to maximize the nutrient 
reductions that can be achieved. 

2.1. Plan Focus Area 
This plan focuses on projects implemented in three sub-lagoons in the IRL system: Banana River 
Lagoon, North IRL, and Central IRL. Figure 2 shows the locations of these sub-lagoons. All of 
the Banana River Lagoon watershed and the majority of the North IRL watershed are located 
within Brevard County. However, only a portion of the Central IRL watershed is located within the 
County. As shown in Figure 2, the majority of Brevard County is located in Zone A of the Central 
IRL watershed, and achieving reductions in this portion of the Central IRL is the focus of this plan. 
A portion of the County is also located in Zone SES. However, the County has completed several 
projects in this area and SJRWMD is completing projects along the C-54 Canal and on the 
Wheeler property to treat the Sottile Canal. The reductions from these projects are more than 
enough to meet the required reductions in the Brevard County portion of Zone SEB, as shown in 
Table 2. 

Tabl 2 S e ummaryo fl dR d f oa e uc ions an d P . t . C t I IRL Z ro1ec s m en ra one SEB 

Category TN Load TP Load 
(lbs/yr) (lbs/yr) 

Stormwater and Baseflow Loading 248,233 34,901 
Atmospheric Deposition Loading 22,371 404 
Point Sources Loading 0 0 
Total Loading 270,604 35,305 
5-month TMDL Percent Reductions 38.0% 35.0% 
Required Reductions 102,830 12,357 
Completed County Projects (2010-February 2016) 29,890 9,643 
C-54 Project 65,974 10,558 
Wheeler Property Project 36,582 21 ,784 
Total Project Reductions 132,446 41,985 

% of Required Reductions Achieved 128.8% 339.8% 

In addition, a small portion of the County is located within the Mosquito Lagoon. Brevard County 
does not have stormwater outfalls, septic systems, or point sources in this sub-lagoon. However, 
this plan includes a muck removal project within Mosquito Lagoon. 
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Figure 2: Locations of the Banana River Lagoon (BRL), North IRL (NIRL), and Central IRL 
(CIRL) Sub-Lagoons 
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Section 3. Pollutant Sources in the IRL Watershed 
Pollutant loads in the IRL watershed are generated from multiple external sources that discharge 
to the lagoon. Excess loads also accumulate in nutrient sinks within the lagoon, which release 
nutrients to the water column during certain conditions. 

External sources fall into the following major categories: 

• Stormwater runoff that occurs when rainfall hits the land and cannot soak into the ground: 
o Urban stormwater runoff is generated by rainfall on impervious areas associated 

with urban development. Urban runoff picks up and transports nutrient loading from 
fertilizers and pet waste, as well as other pollutants including sediments, 
pesticides, oil, and grease. 

o Agricultural stormwater runoff occurs on agricultural land and this runoff also 
carries nutrients from fertilizers, as well as livestock waste, pesticides, and 
herbicides. This source of stormwater runoff is not addressed in this plan as the 
County does not have jurisdiction over agricultural use. The Florida Department of 
Agriculture and Consumer Services (FDACS) has an agricultural BMP program, 
and they work with agricultural producers to control the loading from this source. 

o Natural stormwater runoff comes from the natural lands in the basin. This source 
is not addressed by this plan as natural loading does not need be controlled. 

• Baseflow is the groundwater flow that contributes loading to the IRL. Due to the sandy 
soils in the basin, nutrients can soak quickly into the groundwater with little removal. This 
groundwater can recharge surface water in ditches, canals, tributaries, or the IRL. 

o Excess fertilizer that soaks into the ground past the root zones. 
o Septic systems, both functioning and failing, contribute nutrient loading to the 

groundwater. 
• Atmospheric deposition that falls on both the land and the lagoon itself: 

o Nutrients in the atmosphere fall into the basin largely during rainfall events. The 
sources of these nutrients are from power plants, cars, and other sources that burn 
fossil fuels. However, because of atmospheric conditions and weather patterns, 
not all of the nutrients from atmospheric deposition are generated within the 
watershed. Atmospheric loading is not directly addressed by this plan as air quality 
and air emission standards are regulated by the federal Clean Air Act and are not 
within the County's control. However, the stormwater projects and in-lagoon 
projects will treat some of the nutrient loading from atmospheric deposition that 
falls on the land and lagoon surface. 

• Point sources that treat collected sewage and discharge treated effluent: 
o The direct WWTF discharges to the lagoon have been largely removed, and the 

majority of facilities in the basin use the treated effluent for reclaimed water 
irrigation. However, depending on the level of treatment at the WWTF, the 
reclaimed water can have an excessive concentration of nutrients that may 
contribute loading to the baseflow. 

In addition to these external sources of loading to the lagoon, nutrients from muck (muck flux) is 
an internal source of loading within the lagoon itself. Muck is made up of organic materials from 
soil erosion on the land and from decay of organic matter (leaves, grass clippings, algae, and 
aquatic vegetation) in the lagoon. As these organic materials decay, they constantly flux nutrients 
into the water column above, where they add to the surplus of nutrients coming from external 
sources. 
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Table 3 summarizes the estimated loading from these sources in the Banana River Lagoon , North 
IRL, and Zone A of the Central IRL. The stormwater runoff and baseflow/septic systems loading 
estimates are from the SWIL model, the point source loading estimates were based on the facility 
monthly operating reports and discharge monitoring reports, and the atmospheric deposition 
loads are from measured data at nearby stations. The muck flux load estimates are calculated 
based on the muck area in each portion of the lagoon and flux estimates from studies in the 
lagoon (refer to Section 4.2.1 for more details). The loading from these sources is also shown 
graphically in Figure 3, Figure 4, and Figure 5. 

T I 3 L d f ab e oa ing rom Off i erent s . E h Sb I ources m ac u -agoon 
Banana River Lagoon NorthlRL Central IRL Zone A 

Source (with canals) 
TN (lbs/yr) TP (lbs/yr) TN (lbs/yr) TP (lbs/yr) TN (lbs/yr) TP (lbs/yr) 

Stormwater Runoff 119,923 15,064 328,047 45,423 279,351 43,193 
Baseflow/Septic 164,225 22,613 344, 112 47,383 370,130 

50,966 
Systems 

Atmospheric 
175,388 3,222 301,977 5,505 49,456 892 

Deposition 
Point Sources 17,484 3,370 14, 711 1,029 0 0 

Muck flux* 452,000 68,400 660 ,000 99,000 170,000 25,000 
*Muck flux values were calculated with two significant figu res. 
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Figure 3: Banana River Lagoon TN (left) and TP (right) Annual Average Loads by Source 
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Figure 4: North IRL TN (left) and TP (right) Annual Average Loads by Source 
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Figure 5: Central IRL TN (left) and TP (right) Annual Average Loads by Source 

Section 4 includes projects to reduce the loading from urban stormwater runoff (including 
fertilizers), reclaimed water from WWTFs, and septic systems; to remove the internal cycling of 
loads accumulated in the muck deposits; and to restore natural filtration processes. 
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Section 4. Project Options 
In order to restore the lagoon's balance, Brevard County has been implementing a multi-pronged 
approach to Reduce pollutant and nutrient inputs to lagoon, Remove the accumulation of muck 
from the lagoon bottom, and Restore water-filtering oysters and related lagoon ecosystem 
services. This plan also recommends funding for project monitoring, needed for accountability 
and to Respond to changing conditions and opportunities. Response funds will be used to track 
progress, measure cost effectiveness, and report on performance. Each year, a Science 
Technology and Economic Adaptive Management (STEAM) Team (additional details are included 
in Section 4.4.1) will review monitoring reports and make recommendations to the Brevard 
County Board of County Commissioners to redirect remaining plan funds to those efforts that will 
be most successful and cost-effective. Although research is important to better understand factors 
that significantly impact the health, productivity, and natural resilience of the IRL, funding for 
research is not included in this project plan. 

Several goals were set to help select the projects for this plan. The goal for the Reduce projects 
is to achieve the proposed five-month TMDL for each sub-lagoon (refer to Section 6 for additional 
details on the TMDLs). The goal for the Remove projects is to achieve at least a 25% reduction 
in estimated recycling of internal loads. The goals for the Restore projects are to filter the entire 
volume of the lagoon annually and to reduce shoreline erosion. The most cost-effective projects 
in each category were selected to maximize nutrient reductions, minimize lag time in lagoon 
response, reduce risk, and optimize the return on investment. 

Section 4.1 through Section 4.4 provide information on the proposed projects, estimated nutrient 
reduction benefits, and costs, as well as the ongoing research needed to measure and assess 
the project efficiencies and benefits to the lagoon system. 

4.1. Projects to Reduce Pollutants 
An important step in restoring the lagoon system is reducing the amount of pollutants that enter 
the IRL through stormwater runoff and groundwater. Reduction efforts include source contro l 
(such as fertilizer reductions) to reduce the amount of pollutants generated , as well as treatment 
to reduce pollutants that have already been discharged before they are washed off in stormwater 
runoff or enter the groundwater system and ultimately discharge to the IRL. Monitoring of these 
projects will be performed to verify the estimated effectiveness of each project type implemented 
(refer to Section 4.4). 

The benefits from fertilizer management and public education, WWTF upgrades for reclaimed 
water, and stormwater treatment are seen fairly quickly in the lagoon system. Public education 
about fertilizer and other sources of pollution addresses nutrients at their source and prevents 
these nutrients from entering the system. WWTF upgrades result in reduced nutrients in the 
treated effluent, which is then used throughout the basin for reclaimed water irrigation. The 
stormwater projects will capture and treat runoff, which is currently untreated or inadequately 
treated, before it reaches the lagoon. 

While greatly beneficial, septic system removal or upgrade projects may take longer to result in a 
nutrient reduction to the lagoon. The septic systems in key areas must be removed or upgraded 
in order to see the full benefits. In addition, septic systems contribute nutrient loading to the lagoon 
through groundwater, and the travel time of the nutrient plumes through the groundwater to a 
waterbody vary throughout the basin depending on watershed conditions. 
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The following subsections summarize the fertilizer management and public education, septic 
system removal and upgrades, WWTF upgrades for reclaimed water, and stormwater treatment 
projects that will be implemented to reduce nutrient loads to the IRL. 

4.1.1 Fertilizer Management and Public Outreach and Education 

Fertilizer in Brevard County 
It is a common practice to apply fertilizer on urban and 
agricultural land uses. However, excessive and 
inappropriately applied fertilizer pollutes surrounding 
waters and stormwater. FDACS compiles information 
on the fertilizer sales by county, as well as the 
estimated nutrients from those fertilizers. It is important 
to note that all fertilizer sold in a county may not be 

Approximately 81, 700 lbs/yr of 
TN and 4,200 lbs/yr of TP enter 

the lagoon watershed from 
excess fertilizer application. 

applied within that county because a portion of that fertil izer may be transported to another county. 
However, details on the amount of fertilizer transported between counties is not tracked. 
Therefore, the information in the FDACS reports is simply the best estimate of the amount of 
fertilizer used, and the associated nutrient content, in a county. 

Table 4 and Figure 6 summarize the nutrients in the lawn fertilizer sold in Brevard County, 
according to FDACS records . This information was organized by growing year (June 1 - May 31); 
however, one month of data was missing from the first growing year and two months of data were 
missing from the last growing year. These figures show a decrease in the amount of nitrogen and 
phosphorus fertilizer being sold in the County after the fertilizer ord inance was adopted in 2013. 

Table 4: Nutrients in Lawn Fertilizer Sold in Brevard County by Growing Year (June 1 -
May 31) 

Lawn Fertilizer Lawn Fertilizer Lawn Fertilizer Lawn Fertilizer 
Growing Year Nitrogen Nitrogen Phosphorus Phosphorus 

(tons/yr) (lbs/yr) (tons/yr) (lbs/yr) 
July 2012 - May 2013 1,653 3,306,435 60 120, 193 
June 201 3 - May 2014 329 657,470 64 127,770 
June 2014 - Mav 2015 178 356,350 11 21 ,870 
June 2015 - March 2016 235 470,737 27 54,211 
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Figure 6: TN (left) and TP (right) in Lawn Fertilizer Sold in Brevard County by Growing 
Year 

Fertilizer Ordinance 
To help address fertilizer as a source of nutrient loading, local governments located within the 
watershed of a waterbody or water segment that is listed as impaired by nutrients are required to 
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adopt, at a minimum, FDEP's Model Ordinance for Florida-Friendly Fertilizer Use on Urban 
Landscapes (Section 403.067, Florida Statutes). Brevard County and its municipalities adopted 
fertilizer ordinances that included the required items from the Model Ordinance in December 
2012, as well as additional provisions in 2013 and 2014. The County's fertilizer ordinance is found 
in Chapter 46, Article VIII, Section 46-335 through Section 46-349. This ordinance "regulates and 
promotes the proper use of fertilizers by any applicator; requires proper tra ining of commercial 
and institutional fertilizer applicators; establishes training and licensing requirements; establishes 
a prohibited application period; specifies allowable fertilizer application rates and methods; 
fertilizer-free zones; low maintenance zones; and exemptions. The Ordinance requires the use of 
best management practices which provide specific management guidelines to minimize negative 
secondary and cumulative environmental effects associated with the misuse of fertilizers." 

The County's ordinance prohibits the application of fertilizer that contains nitrogen and/or 
phosphorus during the period of June 1 through September 30, as well as when heavy rain is 
likely (including a watch or warning for a flood , tropical storm, or hurricane). Fertilizer application 
is also prohibited within 15 feet of any surface waterbodies, to limit the likelihood that fertilizer will 
run off into a waterbody. Fertilizer applied within the County must not contain phosphorus, unless 
a soil or plant tissue test indicates a need. Fertilizer with nitrogen should contain at least 50% in 
the form of slow release, controlled release, timed release, slowly available, or water insoluble 
nitrogen. When applying fertilizer, the ordinance requires deflectors on broadcast spreaders and 
removal of any fertilizer spilled on an impervious surface, which can then runoff into the 
stormwater system. 

The ordinance also requires grass and vegetation clippings not to be swept, washed, or blown off 
into surface waterbodies or the stormwater system. Commercial appl icators, must complete a 
training program and carry evidence that they have completed the training. The ordinance only 
applies to use of urban fertilizer, and not fertilizer applied to a bona fide farm operation. 

Blue Life Education and Outreach 
In addition to the fertilizer ordinance, Brevard County, nine municipalities, Good Education 
Solutions, and the Brevard Zoo created a public education campaign called "Blue Life" in 2012. 
The purpose of this campaign is to provide information to the public about sources of pollution 
and what actions people can take to protect and improve water quality. The campaign is a 
combination of public service announcements; TV, radio, and billboard advertisements; social 
media; community forums and talks ; workshops; school programs; and other printed informational 
materials. The information includes details on fertilizer and pesticide use and management, 
proper lawn and garden maintenance, pet waste management, proper car washing and 
maintenance, waste management, and litter control. 

To determine the effectiveness of this educational campaign on behavior changes, the County 
contracted with Praecipio Economics Finance Statistics (PEFS) to conduct a survey before the 
campaign implementation in 2012 and after the campaign was in place for two years in 2015. A 
similar survey was used in both 2012 and 2015, although the 2015 survey included additional 
questions about the Blue Life campaign, fertilizer bans, and state of the IRL. The survey was 
mailed to about 50,000 households who receive water from the City of Melbourne utility. A total 
of 1,4 70 usable surveys were obtained for 2012 and 1,572 usable surveys were obtained for 
2015. The results were tabulated and analyzed to compare the pre- versus post-Blue Life 
campaign responses {PEFS 2016). 
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When comparing the results from the 2012 and 2015 surveys, PEFS (2016) found that the study 
unambiguously showed that people in 2015 were better informed about stormwater issues than 
in 2012, and that behavior that affects water quality in the area has, in general, improved: 

• The 2015 population received more information about stormwater runoff and were better 
informed about stormwater runoff issues. The proportion of respondents who received "a 
lot" or "some" information about stormwater runoff issues increased by 6% and 19%, 
respectively. Perceptions about water quality became much more negative, increasing by 
10% for "very poor" and 18% for "poor." Lawn and garden fertilizer was identified as the 
single biggest source of water pollution by 7.6% more respondents. 

• Significant improvements in behavioral traits associated with lawn maintenance (lawn 
clippings, fertilizer application, pesticide application, frequency of fertilizer applications, 
and fertilizer types) occurred between 2012 and 2015. The percentage of people who 
leave the lawn clippings on their grass after it is mowed rose by 3.5% (from 77% in 2012). 
The percentage of people who report that they do not apply fertilizer and/or pesticides 
increased by 6.4% and 6.5%. Of those who do fertilize their lawns, the proportion who 
fertilize their lawn once or twice a year rose by 5.3%. Persons who used desirable fertilizer 
types (no phosphorus, slow release, and/or dry/granulated fertilizer) rose by 7.6%. 

• Significant improvements in where a vehicle is washed and the pickup of dog waste 
occurred between 2012 and 2015. There was a 5.1 % increase in the proportion of people 
who take their vehicle to a commercial car wash (instead of washing their car at home) 
and a 5.9% increase in the proportion of people who "always" pick up their dog's waste. 

PEFS (2016) also included an evaluation of the 2015 survey results for those people who were 
exposed to the Blue Life campaign versus those who had not seen campaign materials. The 
people who were exposed to the Blue Life campaign were more familiar with the environmental 
problems of the IRL and were knowledgeable about the fertilizer ordinances: 

• People in the Blue Life subgroup reported greater familiarity with the pollution problems in 
the IRL (17.4% higher) and recently enacted fertilizer ordinances (11 .6% higher) than 
persons in the non-Blue Life subgroup. 

• About 25% of the 2015 sample population remembered being exposed to Blue Life 
promotional materials, with water bill inserts and farmer's market outreach representing 
the two largest pathways. 

The results of the surveys show that the Blue Life campaign, as well as other educational efforts 
in the County, had a beneficial impact on people's behaviors and knowledge of the IRL problems. 
Continuation of this campaign, or other similar public education and outreach efforts, would have 
a benefit in reducing sources of the pollution to the lagoon (fertilizers, pesticides, pet waste, oil 
and grease from cars). 

The County, city, and grant funding spent on the Blue Life campaign is summarized in Table 5. 
This funding helped contribute to the results seen in the survey. 

Table 5: Brevard C F d' f th Bl L"f C ounty un mg or e ue 1e ampa1gn by Fiscal Year (FY) 
FY (October 1 - September 30) Costs 
2012-2013 $83,124 
2013-2014 $112812 
2014-2015 $182,482 
Total $378,418 
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The Blue Life campaign is continuing its education and outreach efforts including digital billboards 
(see Figure 7), radio advertisements, Florida Today sticky note (see Figure 8), and water bill 
insert for the City of Cocoa and City of Melbourne customers. 

Figure 7: New Blue Life Digital Billboard 
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Commit to the summer ban 
NO phosphorus, NO nitrogen 
fertilizers June 1 to Sept. 30. 
Help bring our Lagoon back to Blue 
by reducing 1he harmful runoff that 

flows into our waterways. 

TAKE ACTION NOW! 
Learn How at BluelifeFL.org. 

Figure 8: Florida Today Sticky Note 

University of Florida (UF) Institute of Food and Agricultural Sciences (/FAS) Extension Brevard 
County Public Education and Outreach 
The UF-IFAS Extension Office in Brevard County also implements programs and activities that 
focus on proper fertilizer application and water quality/conservations measures. The anticipated 
outcomes of these programs are that participants will gain knowledge, and most importantly, will 
adopt practices that result in behavior change. 

Two horticultural faculty plan, implement, and evaluate the Florida Friendly Landscaping TM 

program, which includes the following: 

My Brevard Yard - This is a hands-on program delivered through classroom training 
and/or one-on-one on site consultations. In the classroom training, participants learn about 
their local fertilizer ordinance, how their lawn practices impact the IRL, and how to 
implement fertilizer and irrigation BMPs for turf grass management. The site consultations 
involve a trained Master Gardener volunteer or Extension faculty visit to the participants' 
home to conduct an analysis of the lawn. Turf issues are addressed, problem areas are 
identified and solutions are offered. Fertilizer spreaders are calibrated and fertilizer 
recommendations are made after the soil test results are received. If the homeowner uses 
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a landscape service, the faculty member will work with the landscaper to develop a 
fertilizer program that meets the fertilizer ordinance requirements and follows BMPs. 

Master Gardener Volunteer Program - Master Gardeners are UF-IFAS Extension tra ined 
volunteers who educate participants about Florida Friendly Landscaping TM principles. 
Master Gardeners deliver educational programs, My Brevard Yard program site 
consultations, exhibits at events and festivals, and by speaking to community groups. 

Brevard Botanical Garden -A five-acre garden is being developed on the Extension 
campus. The garden will be an outdoor, hands-on laboratory for educating homeowners, 
green industry professionals, government employees, Master Gardeners, and youth. 

UF-IFAS Space Coast Golf and Turf Association Workshops - This program is targeted 
to golf course superintendents and turf grass managers, especially athletic field managers. 
The commercial horticulture faculty member collaborates with UF scientists to provide the 
latest research on turf management such as weed management, fertilizer, and irrigation. 

Landscape Management Program - Green industry professionals and government 
employees are the primary target audiences for this program. The program provides the 
state mandated Green Industry BMP Certification training, pesticide license exam 
preparation, and pesticide applicators' continuing education units. Many of the program 
participants are contracted with homeowner associations throughout the county, so their 
practices usually impact a significant amount of square footage. 

Homeowner Association and Property Manager Education Program - This is a new 
program for 2016. The target audience is property managers, realtors , 
homeowner/condominium association boards, and developers. This program will educate 
the participants about BMPs for lawns and ponds. 

Retail Garden Center Employee Education - This is a new program for 2016. The target 
audience for this program is retail garden center employees and managers. Employees 
typically lack the training needed to make decisions that positively impact water quality, 
and they are often unfamiliar with fertilizer ordinances. Participants in this program will 
learn the basics of fertilizers and ordinances, and will be given resources to share with 
their customers that will help them make good decisions. This will be part of the upcoming 
fertilizer education focus, as described in the section below. 

UF-IFAS also provides education to the agriculture industry including the following: 

Urban and Sustainable Agricultural Production - The 2012 Agriculture Census reported 
more than 500 small farms in Brevard County. This program works with small farms to 
educate producers on water quality BMPs, technical production assistance, and pesticide 
management. 

Livestock and Pasture Management - This program works with livestock operations on 
BMPs and technical expertise. Participants learn how to manage pastures and horse 
manure to reduce runoff pollution, as well as backyard chicken education. 
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UF-IFAS participates in programs through the Florida Sea Grant: 

Oyster Gardening - UF-IFAS partners with Brevard County Natural Resources and the 
Brevard Zoo to implement the oyster gardening program (Section 4.3.1 has more details). 

Microplastic Awareness - This is a new program that raises participants' awareness of 
microplastic pollution in waterbodies. Citizens learn how to collect samples and filter the 
water to view the microplastics. The goal is help citizens make better choices when 
selecting health and beauty products to reduce microplastic pollution. 

Florida Master Naturalist Program - This program is a collection of modules that educate 
participants about natural resources and the environment. After completing all of the 
modules, participants are awarded a certificate from UF. Once certified, participants are 
encouraged to become involved in the Space Coast Chapter of Florida Master Naturalist, 
which provides outreach and educational programs to Brevard County residents. 

Ecotourism Certification (new program in 2016) - UF-IFAS partnered with the Tourism 
Development Office and Parks and Recreation to provide a certification program for 
ecotourism organizations. Through this certification, participants will learn about their 
impact on waterways, as well as how to educate their customers about the County's 
natural resources, protecting water quality, and reducing their environmental footprint. 

In addition, there are several community development programs: 

Sustainable Floridians5M Program - This 10-week program teaches participants about 
conserving energy and water, climate change science, local food systems, recycling, and 
transportation issues. The IRL is a major focus of the program. 

Brevard Water Summit - The summit was a collaborative effort between Brevard County 
Natural Resources, Marine Resources Council, and City of Melbourne. The target 
audience is elected officials, decision makers, and community leaders. Participants 
learned from local and UF experts about Brevard County-specific water issues such as 
water supply, water quality, agricultural water, wastewater, and low impact development. 

Estimated Reductions from Lawn Fertilizer Management and Public Education 
Based on the FDACS information, the lawn fertilizer sold in the County in FY201 4-2015 contained 
408,220 lbs of nitrogen and 32,520 lbs of phosphorus. The fertilizer applied is attenuated through 
several naturally occurring physical, chemical, and biological processes including uptake by 
grass. The environmental attenuation/uptake for urban fertilizer is 80% for nitrogen (FDEP 2014b) 
and 90% for phosphorus. The estimated nitrogen and phosphorus that is applied but is not 
naturally attenuated is shown in Table 6. It is important to note that not all of the un-attenuated 
nutrients will migrate to the lagoon, either through runoff or baseflow (groundwater that enters 
ditches, canals, and tributaries), but these numbers provide an idea of the excess nutrients that 
could be reduced as a result of public education and changes in fertilizer use. 

Table 6: Estimated TN and TP Not Attenuated in FY2014-2015 
Lbs Sold Environmental 

FY2014-1 5 lbs 
Parameter FY2014-15 Attenuation (%) (Lawn Only)after 

(Lawn Only) Attenuation 
TN 408,220 80% 81 ,644 
TP 32,520 90% 3,252 
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When recent sales data are compared to the fertilizer sold in FY2013-2014, which is before 
adoption of the more protective amendments to the ordinance, significant reductions are 
observed. These reductions from the implementation of the ordinance are shown in Table 7. 

T bl 7 R d f f a e e uc ions rom F rtT e 11zer 0 d" r mance c r t D t omp 1ance o ae 
FY2013-14 lbs (Lawn FY2014-15 lbs (Lawn Reductions from 

Only) after Attenuation: Only) after Attenuation: Ordinance to Date 
Parameter Pre-Ordinance Post-Ordinance (lbs/yr) 

TN 127,540 81,644 45,896 
TP 12,640 3,252 9,388 

Based on studies by UF, approximately 0.03% of applied nitrogen ends up in runoff during 
establishment of sodded bermudagrass on a 10% slope. Nitrogen leaching ranged from 8% to 
12% of the amount applied (Trenholm and Sartain 2010). Therefore, nitrogen leaching from 
fertilizer into the groundwater is 300 to 400 times as much as the nitrogen running off in 
stormwater. To help address the leaching issue, the Brevard County fertilizer ordinance 
encourages the use of slow release nitrogen fertilizer. Slow release fertilizer decreases nitrogen 
leaching by about 30% (U F-1 FAS 2012). In addition, the ordinance requires that fertilizer with zero 
phosphorus is used. 

The public education and outreach campaign will be expanded to include focus on slow release 
and zero phosphorus fertilizers. An important component of this will be to reach out to stores 
within the County to ensure they are making slow release and zero phosphorus fertilizers more 
visible and to add signage to let buyers know which fertilizers are compliant with all local 
ordinances. This would cost approximately $125,000 per year for a period of five years. If an 
additional 25% of fertilizer users switch to 50% slow release nitrogen and zero phosphorus 
formulations, compliant with the ordinance, this would result in a reduction of 6, 123.3 lbs/yr of TN 
and 813.0 lbs/yr of TP (see Table 8). 

Table 8: Estimated TN and TP Reductions and Costs from Additional Fertilizer Ordinance 
Compliance 

TN Reductions TP Reductions 
TN FY2014- TP FY2014-15 
15 lbs (Lawn from Cost/lb/yr lbs (Lawn from Additional Cost/lb/yr 

Cost Only) after 
Additional 25% of TN 

Only) after 
25% ofTP 

Attenuation Compliance Removed 
Attenuation 

Compliance Removed 
(lbs/yr) (lbs/vr) 

$625,000 81 ,644 6,123 $102 3,252 813 
Note: The projects h1ghl1ghted 1n green are the most cost-effective and are recommended as part of this plan. 

4.1.2 WWTF Upgrades for Reclaimed Water 

The direct WWTF discharges to the lagoon have been 
largely removed, and the majority of facilities in the basin 
use the treated effluent for reclaimed water irrigation. While 
the use of reclaimed water for irrigation is an excellent 
approach to conserving potable water, if the reclaimed 
water is high in nutrient concentrations, the application of 
the reclaimed water for irrigation can result in nutrients 

88% of the reclaimed water 
in the County is used in 

public access areas and for 
landscape irrigation. 

$769 

leaching into the groundwater. It is important to note that there are no regulations on the 
concentration of nutrients in reclaimed water that is used for irrigation. However, UF-IFAS studies 
indicate that a nitrogen concentration of 9 mg/L is optimal for turf grass growth, and each year a 

Prepared by Tetra Tech, Inc. and Closewaters, LLC 19 



July 2016 Save Our Lagoon Project Plan 

maximum amount of 1 lb of nitrogen can be applied per 1,000 ft2 of t1,.1rf (UF-IFAS 2013a and 
2013b ). Nitrogen leaching increases significantly when irrigation is greater than 2 cm/week (0. 75 
in/week), even if the nitrogen concentrations are half of the IFAS recommendation of 9 mg/L. 

In Brevard County, 88% of the reclaimed water is used in public access areas and for landscape 
irrigation. The total reclaimed water used countywide is approximately 18.5 million gallons per 
day (mgd), which is applied over 7,340 acres. The unincorporated County and city WWTFs with 
TN concentrations greater than 9 mg/L are listed in Table 9. Th is table also summarizes the 
excess TN in the reclaimed water after attenuation (60% for TN [FDEP 2014b]), for both the 
current TN effluent concentration and if the facility were upgraded to achieve a TN effluent 
concentration of 6 mg/L (the City of Palm Bay WRF update would achieve a TN effluent 
concentration of 7.5 mg/L). 

Table 9: WWTFs with Excess TN in the Reclaimed Water 

Permitted Reclaimed TN TN After 
TN After 

Attenuation 
Facility Capacity Water Flow Concentration Attenuation 

and Upgrade 
(mgd) (mgd) (mg/L) (lbs/year) (lbs/year) 

Barefoot Bay Water 
Reclamation Facil ity (WRF) 0.9 0.48 11.9 7,073 3,566 
North ReQional WWTF 0.9 0.26 11.4 3,670 1,932 
Port St. John WWTF 0.5 0.35 10.7 4,638 2,601 
City of Melbourne Grant 
Street WWTF 5.5 0.22 11 .5 3, 133 1,635 
City of Palm Bay WRF 4.0 0.656 29.4 23,883 6,093 
City of Titusville Osprey 
WWTF 2.75 1.56 17.9 34,579 11 ,591 
City of West Melbourne Ray 
Bullard WRF 2.5 0.85 11.1 11 ,684 6,316 

The estimated costs for the WWTF upgrade and the cost per pound of nitrogen removed as a 
result of the upgrade are shown in Table 10. Based on a 2007 study by U.S. Environmental 
Protection Agency (USEPA), the cost to upgrade WWTFs to meet advanced wastewater 
treatment standards is approximately $4,200,000 per plant. This cost is in 2006 dollars, which, 
when inflated to 2016 dollars and costs are included for design and permitting, is approximately 
$6,000,000 per facility. Where cost estimates were available for facility upgrades, these costs 
were used instead of the USEPA inflated estimated. Due to the high cost per pound of TN 
removed to upgrade some of these facilities compared to other projects in this plan, only those 
facilities highlighted in green are recommended for upgrades as part of this plan. 

Table 10: Cost per Pound of TN Removed from WWTF Upgrades to Improve Reclaimed 
Water 

Facility 
Cost to TN Removed after Cost/lb/yr of 

Uoarade Attenuation (lbs/yr) TN Removed 
City of Palm Bay WRF $1,400,000 17,790 $79 
Citv of Titusville Osprey WWTF $8,000,000 22,988 $348 
Citv of West Melbourne Rav Bullard WRF $6,000,000 5,368 $1,118 
Barefoot Bav WRF $6,000,000 3,507 $1 , 711 
North Reaional WWTF $6,000,000 1,739 $3,451 
Port St. John WWTF $6,000,000 2,037 $2,946 
City of Melbourne Grant Street WWTF $6,000,000 1,498 $4,004 

Note: The projects highlighted in green are the most cost-effective and are recommended as part of this plan. 
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As part of the public education and outreach efforts, customers who use reclaimed water for 
irrigation should be informed of the nutrient content in the reuse water because they can and 
should eliminate or reduce the amount of fertilizer added to their lawn and landscaping. This 
information can be provided to the customers through their utility bill. 

4.1.3 Septic System Removal and Upgrades 

One septic system 
within 55 yards of a 
surface waterbody 

contributes 27 lbs of 
TN per year. 

Septic systems are commonly used where central sewer does not 
exist. When properly sited, designed, constructed, maintained, 
and operated, septic systems are often a safe means of disposing 
of domestic waste but still add nutrients to the system. However, 
when septic systems are older and failing or are installed over 
poor soils close to the groundwater table or open water, they can 
be a major contributor of nutrients and bacterial and viral 
pathogens to the system. There are an estimated 59,438 septic 

systems in Brevard County within the IRL Basin (Table 11 ). In order to address this source, 
options for both septic system removal and septic system upgrades were evaluated. It is important 
to note that although the County is taking the lead on these projects, the Florida Department of 
Health (FDOH) is responsible for the regulation and permitting of septic systems. The County will 
coordinate with FDOH on the septic system projects recommended in this plah. 

Tabl 11 L f f s f s t . B e oca ion o ep IC 1ys ems m re var d C nty OU 

Area Number of Septic Systems 
St. Johns River Basin 22,514 
Banana River LaQoon 4,628 

NorthlRL 15,899 
Central IRL 38,911 

Total 81,952 

Septic System Removal 
To identify potential locations for septic system removal through connection to the central sewer 
system, the County prioritized those areas with septic systems in close proximity to surface waters 
(ditches, canals, creeks, and the IRL). As shown below in Table 14, septic systems within 55 
yards of a surface water have the greatest impact and systems more than 219 yards from a 
surface water contribute very little TN loading. In addition, the County also inventoried existing 
sewer service areas for available capacity. The existing service areas include: 

• Brevard County North Brevard (Mims) 
• Brevard County Port St. John 
• Brevard County Sykes Creek (Merritt Island) 
• Brevard County South Central (Suntree and Viera) 
• Brevard County South Beaches (Patrick AFB to Melbourne Beach) 
• Brevard County Barefoot Bay 
• City of Cape Canaveral 
• City of Cocoa 
• City of Cocoa Beach 
• City of Melbourne 
• City of Palm Bay 
• City of Rockledge 
• City of Titusville 
• City of West Melbourne 
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The estimated cost per lot for connection to central sewer lines is $20,000 and includes electrical 
work, plumbing, removing the septic tank, and sewer connection fees. The actual cost per lot will 
vary depending on site conditions. This amount of funding would offset most, if not the entire, cost 
per customer. 

The estimated nutrient loads from the septic systems that will travel through the groundwater and 
intersect with a surface waterbody (tributaries, canals, and the lagoon itself) were estimated using 
typical septic system effluent concentrations and decay rates from USEPA (2002) (Table 12). The 
estimated travel times based on the distance from the septic system to a waterbody are shown in 
Table 13, and is based on an interpretation of the results from a recent study in the City of Port 
St. Lucie by Sayemuzzaman and Ye 2015. The concentration of each parameter for each buffer 
zone was calculated using the effluent concentration and decay rates in Table 12 and the travel 
times in Table 13. The concentrations used in the estimates for this plan are shown in Table 14. 

Tabl 12 S f S t e epic iys em Effl uen tC t f oncen ra ions an dD ecay Rates 

Parameter 
Effluent Concentration Decay Rate 

(mgll) (1/dav) 
TN 70 0.1 

Organic N 0.458 0 .1 
Ammonia 10.5 0 .1 

Nitrate + Nitrite 59.3 0.0011 
Organic P* 0.3 0.014 

Orthophosphate* 0 0.014 
*Assumes that 90% of phosphorus is sorbed to sediment. 

T bl 13 T a e rave IT" 1me B ase d on o· t f 1s ance rom s f s t t wt b d ep· 1c iys em o a er o 1y 
Travel Average Travel 

Buffer Zone Distance Average Velocity Average Travel Time (years) 
(yards) (yards/day) Time (days) 

1 <55 0.199 137.6 0.4 
2 55-219 0.138 1,385.7 3.8 
3 >219 0.066 9,641 .0 26.4 

Table 14: Parameter Concentrations from Each Buffer Zone 
Buffer Zone 1 Buffer Zone 2 Buffer Zone 3 

Parameter Concentration Concentration Concentration 
(mg/L) (mg/L) (mgll) 

Organic N 0.000 0.000 0.000 
Ammonia 0.000 0.000 0.000 
Nitrate + Nitrite 50.971 12.914 0.001 
Organic P 0.044 0.000 0.000 
Orthophosphate 0.000 0.000 0.000 

The cost for connection of all the septic systems in the County within the IRL watershed would be 
approximately $1 .2 billion (see Table 15). Therefore, this plan focuses on the locations where 
reductions through septic system removal are the most cost-effective. 
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T bl 15 C t t R a e OS 0 emove s f s t epic ;ys ems B ase d on o· t 1s ance f rom a s rf u ace wt b d a er o 1y 

Septic System Number TN TN Cost/System Cost/lb/yr of 
Distance from of Septic (lbs/yr/system) (lbs/yr) to Connect 

Total Cost TN 
Surface Water Systems 

Less than 55 
15,090 27.095 408,863 $20,000 $301 ,800,000 $738 

yards 
Between 55 

25,987 6.865 178,395 $20,000 $519,740,000 $2,913 
and 219 yards 
Greater than 

18,361 0.001 10 $20,000 $367,220,000 $37,624,010 
219 yards 
Total in IRL 

59,438 NIA 587,268 $20,000 $1, 188,760,000 $2,024 
Basin (average) 

Short-term and long-term opportunities for septic system removal were then identified. Short-term 
opportunities are those lots that only require limited extensions of infrastructure from existing 
service areas to connect to sewer service. For the short-term opportunities, the number of lots 
that could be connected, associated cost of the connection, and estimated TN reductions are 
shown in Table 16 for the Banana River Lagoon, Table 17 for the North IRL, and Table 18 for 
the Central IRL. Appendix A includes maps of each of these areas. Based on the cost per pound 
of TN removed, it was determined that the most cost-effective sewer connection projects were 
those that cost less than $1,200 per pound. The areas that could be connected for this cost are 
highlighted in green, and these highlighted areas are recommended for connection as part of the 
plan. These short-term opportunities represent the connection of approximately 3.9% of the septic 
systems in Brevard County within the IRL Basin. In Palm Bay, an opportun ity exists to hook up 
many lots to existing sewer lines for $12,000 per connection. This is recommended for high priority 
septic systems located within 55 yards of an open water connection to the lagoon. 

T bl 16 Sh rt T a e 0 • erm 0 ppo rtT fSfSt um 1es or epic •YS em R 1· B emova m anana R" 1ver L a goon 
Service Area Number of Lots Cost TN Reduction (lbs/yr) TN Cost/lb/yr 

Sykes Creek - Zone N 86 $1 ,720,000 2 ,330 $738 
Sykes Creek - Zone M 58 $1 , 160,000 1,572 $738 
Sykes Creek - Zone T 139 $2,780,000 3,685 $754 
Sykes Creek - Zone X 14 $280,000 359 $780 
Sykes Creek - Zone V 98 $1,960,000 1,927 $1 ,017 
Sykes Creek - Zone U 145 $2,900,000 2 ,573 $1 , 127 
Sykes Creek - Zone Z 73 $1,460,000 1,290 $1,132 
Sykes Creek - Zone W 142 $2,840,000 1,923 $1,477 
Svkes Creek - Zone R 206 $4, 120,000 2,686 $1 ,534 
Sykes Creek - Zone Q 186 $3,720,000 2,319 $1 ,604 
Sykes Creek - Zone S 163 $3,260,000 1,407 $2,317 

Note: The projects highlighted in green are the most cost-effective and are recommended as part of this plan. 
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Table 17: Short-Term Opportunities for s s eptic ;ystem R emoval in North IRL 
Service Area Number of Lots Cost TN Reduction (lbs/yr) TN Cost/lb/yr 

City of Cocoa - Zone K 34 $680,000 921 $738 
City of Melbourne 12 $240,000 325 $738 
City of Rockledqe 16 $320,000 434 $738 
South Beaches - Zone A 42 $840,000 1,098 $765 
City of Titusville 33 $660,000 833 $792 
City of Cocoa - Zone J 78 $1 ,560,000 1,891 $825 
South Central - Zone C 132 $2,640,000 3,132 $843 
South Central - Zone A 115 $2,300,000 2,239 $1 .027 
South Central - Zone D 94 $1 .880,000 1,730 $1 ,087 
Sykes Creek - Zone C 85 $1.700,000 1,426 $1 , 192 
Sykes Creek - Zone B 207 $4,140,000 3,038 $1,363 
Port St. John - Zone B 197 $3,940,000 2,849 $1,383 
South Central - Zone B 190 $3,800,000 2,486 $1,528 
Sykes Creek - Zone H 77 $1,540,000 992 $1,552 
Sykes Creek - Zone I 31 $620,000 386 $1,605 
Sykes Creek - Zone G 53 $1 ,060,000 632 $1,679 
Sykes Creek - Zone J 55 $1, 100,000 503 $2,186 
Sykes Creek - Zone K 170 $3,400,000 1,539 $2,210 
Sykes Creek - Zone 0 161 $3,220,000 1, 158 $2,782 
Sykes Creek - Zone A 247 $4,940,000 1,767 $2,796 
Sykes Creek - Zone Y 168 $3,360,000 1,083 $3,102 
Sykes Creek - Zone F 24 $480,000 95 $5,051 
Sykes Creek - Zone L 175 $3,500,000 687 $5,098 
Sykes Creek - Zone P 342 $6,840,000 1,074 $6,372 
Sykes Creek - Zone E 86 $1 ,720,000 217 $7,934 
Sykes Creek - Zone D 85 $1 ,700,000 183 $9,279 
Port St. John - Zone C 82 $1,640,000 96 $17,058 
South Beaches - Zone B 170 $3,400,000 123 $27,742 
Port St. John - Zone A 55 $1 ,100,000 7 $159,571 

Note: The projects highlighted in green are the most cost-effective and are recommended as part of this plan . 

T bl 18 Sh T a e ort- erm 0 f s . s pportunit1es or ept1c iystem R 1 • c emova m entra llRL 
Service Area Number of Lots Cost TN Reduction (lbs/yr) TN Cost/lb/yr 

City of Palm Bay - near sewer 
lines 647 $7,764,000 17,530 $443 
City of Palm Bay - Zone B 235 $4,700,000 6,347 $741 
City of West Melbourne 112 $2,240,000 2,974 $753 
City of Palm Bay - Zone A 99 $1,980,000 1,893 $1,046 
South Beaches - Zone D 62 $1,240,000 558 $2,221 
South Beaches - Zone C 124 $2,480,000 579 $4,282 

T bl 19 S a e um mar yo fS f S t R epic •ys em em ova IP . t b S bl ro1ec s I u - agoon 

Sub-lagoon 
Number 

Cost 
TN Reductions Average 

of Lots (lbs/yr) Cost/lb/yr of TN 
Banana River Lagoon 613 $12,260,000 13,736 $898 
North IRL 641 $12,820,000 14,029 $875 
Central IRL 1,093 $16,684,000 28,744 $746 
Total 2,347 $41,764,000 56,509 $840 

There are also areas identified for long-term septic system connection opportunities, which are 
listed in Table 20. The long-term opportunities require more time and expense to build WWTF 
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capacity and service infrastructure. Therefore, these systems are not recommended for funding 
as part of this plan. However, these areas have a large concentration of septic systems that are 
impacting the lagoon, and other funding options to address the septic systems in these areas 
could be explored in the future, if needed. 

T bl 20 L a e T erm ong· 0 ippo rtT fSfSt urn 1es or ep IC iys em c onnect1ons 

Service Area 
Number 

Cost 
TN Reduction 

TN Cost/lb/yr 
of Lots (lbs/yr) 

South Merritt Island 1,903 $38 '060 '000 25,086 $1 ,517 
North Merritt Island 1,487 $29,740,000 19, 148 $1,553 
Port St. John 688 $13, 760,000 6,806 $2,022 
South Beaches 2,347 $46 ' 940' 000 22,095 $2,1 25 
Little Hollywood 802 $16,040,000 7,123 $2,252 
Port St. John - Cocoa Gap 974 $19,480,000 7,618 $2,557 
Total 8,201 $164,020,000 87,876 $2,004 (average) 

Another opportunity for removing septic systems is to use a hybrid septic tank effluent pumping 
(STEP) system. In this system, effluent from the septic tank is connected to sewer pressure lines. 
Small-diameter pipes, which can be installed relatively quickly, are used instead of the gravity 
sewer system. The City of Vero Beach is installing these systems and they are leaving the 
drainfields in place, which saves money and allows for a backup in the event that a power outage 
affects the STEP pumping system. The estimated cost per connection is $6,000 to $10,000, which 
includes the cost of the pipes. The customers also must maintain the STEP system and pay the 
electrical costs to operate the pump for this system. 

For properties within 55 yards of a waterbody and located immediately adjacent to a pressure 
line, the STEP system may be a good option instead of the septic system upgrades described 
below. Additional analyses and field inspections are needed to determine where these systems 
are most feasible without causing right-of-way conflicts or infrastructure issues. If STEP systems 
are selected as a preferred option in the future, this plan can be updated with information on the 
sub-lagoon location of those systems, costs, and estimated benefits. 

Septic System Upgrades 
In locations where providing sewer service is not feasible due to distance from sewer 
infrastructure, facility capacity, or insufficient density of high risk systems, there are options to 
upgrade the highest risk septic systems to increase the nutrient and pathogen removal efficiency. 
In recent years, research has been conducted on passive treatment systems, which provide 
significant treatment efficiencies without monthly sewer fees or highly complex maintenance 
needs for mechanical features. 

One option for a septic system upgrade is to add a biosorption activated media (BAM) to enhance 
nutrient and bacterial removal before the effluent reaches the drainfield or groundwater. Examples 
of BAM include mixes of soil, sawdust, zeolites, tire crumb, vegetation, sulfur, and spodosols 
(Wanielista et. al. 2011). A test of the BAM removal capacity was conducted at Florida's 
Showcase Green Envirohome in Indialantic, Florida. This test location is a residential site built 
with stormwater, graywater, and wastewater treatment in a compact footprint onsite (Wanielista 
et. al. 2011 ). The media used in this study was Bold & Gold™, which is a patented blend of mineral 
materials, sand, and clay. In this study, the effluent to the septic tank was evenly divided between 
a sorption filter media bed/conventional drainfield in series (innovative system) and to a 
conventional drainfield. The study found that the TN and TP removal efficiencies were 76.9% and 
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73.6%, respectively, for the Bold & Gold plus drainfield system, which was significantly higher 
than the 45.5% TN removal and 32.1 % TP removal from a conventional drainfield alone. 

Another pilot study was conducted at the University of Central Florida using wastewater from the 
15-person BPW Scholarship House, which contains a kitchen and living quarters. The wastewater 
is pumped to septic tanks from where the effluents are divided into the test Bold & Gold drainfield 
and the standard drainfields. The Bold & Gold system was designed to provide aerobic and anoxic 
environments, which allowed for nitrification and denitrification to occur. In this study, the media 
used was a sand layer on top of a mixture of approximately 68% fine sand, 25% tire crumbs, and 
7% sawdust by volume. Overall, TN was reduced by 70.2% and TP was reduced by 81.8%. In 
addition, the removal efficiency of Escherichia coli was 99.93% (Chang et. al. 2010). 

Another option for a septic system upgrade is the use of passive nitrogen removing systems, and 
FDOH recently completed a study on the efficiency and costs of these systems. FDOH defines a 
passive system as, "A type of enhanced conventional onsite sewage treatment and disposal 
system that excludes the use of aerator pumps, includes no more than one effluent dosing pump 
with mechanical and moving parts, and uses a reactive media to assist in nitrogen removal." This 
definition of passive includes the use of up to one pump because of Florida's flat topography and 
the need to move water to allow for treatment (FDOH 2015). 

To determine the feasibility of using passive nitrogen removing system, FDOH contracted with 
Hazen and Sawyer. The types of passive systems that were tested fell into two general categories: 
(a) in-tank system and (b) in-ground system. In the in-tank system concept, wastewater flows 
through the septic tank (STE) to a tank filled with an unsaturated layer of expanded clay 
(lignocellulosic material) (Stage 1 ). The wastewater is then sent to a pump tank (N03 Recycle), 
which recycles a portion back to the top of Stage 1. The rest of the wastewater is pumped into a 
tank with two sections: a saturated layer of wood-chip material (Stage 2A), and a saturated 
mixture of sulfur and oyster shells (Stage 2B). The wastewater then flows by gravity to the existing 
drainfield or soil treatment unit (STU) (Dispersal) . This concept is shown in Figure 9. 

Q 

I 

I wastcwatnr 
1 !romHome 

NO, Recycle 

Scpuc. Tank 
(Pnrnary 

Trea1men1) 

Note: from Hazen and Sawyer 2015 

NO, Recyc!~ 

DISPERSAL 
Q 

Figure 9: Example Diagram of an In-Tank Two Stage Biofilter 

In the in-ground system concept, wastewater flows through the septic tank (STE) to a pump tank 
which pressure doses a lined drainfield to spread the sewage throughout the drainfield. Under the 
drainfield, within the liner, are two layers: an unsaturated layer of regular dra.infield sand (Stage 
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1) above a saturated layer of wood-chip material (Stage 2). The treated wastewater flows over 
the rim of the liner (Perimeter) into the soil (Dispersal). This concept is shown in Figure 10. 

a 

Ground Surface .. .. . . . 

I VilastewatEr~ 

DJ .1L1~ 
1rom Home • .. ·? 

Septic Tank Pump Stage 1 &2 
Vert1eany Staci<ed Biof11ti3f (Pnmaiy lreatment1 lank (N1tnffcation & Denll.nfiealion) 

Note: from Hazen and Sawyer 2015 
Figure 10: Example Diagram of an In-Ground Stacked Biofilter 

In the test systems, the media depth ranged from 10 inches to 30 inches. The tanks used in the 
systems at the test sites ranged from 1,050 gallons to 2,800 gallons (Hazen and Sawyer 2015). 
System longevity could not be directly determined in these systems due to the very low use of 
media over the two-year study period. Theoretical calculations and literature review suggest that 
these systems could have a media life of 25 years or longer. For the in-tank Stage 2 biofilters, it 
would be relatively easy to replace reactive media, helping to extend the life of the system. The 
study systems were all retrofits of existing septic systems, which have a higher cost than new 
construction. In addition, these were prototype systems that were being constructed for the first 
time in Florida. The costs of these systems are expected to decrease with more widespread 
implementation. The estimated cost to retrofit a septic system to an in-tank passive system is 
$15,500 and the cost to retrofit to an in-ground system is $12,000. The results of the study found 
that the TN removal efficiency ranged from 65% to 98%, with an average removal of 90%. The 
TP removal efficiency ranged from 12% to 96%, with an average removal of 64% (FDOH 2015). 

In areas where septic systems are in close proximity to a surface waterbody but are not in a 
location where connection to the sewer system is feasible, adding BAM to the drainfield or 
upgrading to the passive nitrogen removing systems could be used to retrofit the existing septic 
systems. The estimated cost for these retrofits is $16,000 per septic system. Any operations and 
maintenance costs associated with these upgrades, once installed, will be the responsibility of 
the owner. To be conservative, the estimates of the TN reductions that could be achieved are 
based on an efficiency of 73.6% removal, which is the average efficiency from the two studies 
described above that tested BAM in the drainfield. 

The cost to upgrade all 15,090 septic systems within 55 yards of an open water connection to the 
lagoon, which were not recommended for connection to sewer, would be $241,440,000. 
Therefore, these systems were further evaluated to prioritize those posing the greatest risk to IRL 
water quality. The criteria used were the distance from the groundwater table, soil types, year the 
property was developed, population density, and proximity to surface waters. These scoring 
criteria were a variation on the method used by Martin County to evaluate their septic systems. 
Brevard County Natural Resources Management, Utilities, and Department of Health staff met 
and agreed on how to modify the Martin County criteria to best fit Brevard County. Additional 
details about the scoring criteria are shown in Table 21 . The results of this scoring provided 
information used to prioritize septic systems for upgrades. 
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T bl 21 S a e ummarv o f s . s eptlc ;ystem s cormQ c· ntena 
Evaluation 

Scores Explanation Factors 

A- 0 points: GWT > 48 inches These data were pulled from the USGS Soil 

Groundwater 8 points: GWT = 48 inches Survey for Brevard County using Table 9 -

Table (GWT) 
Estimates of Soil Properties, Column titled 

12 points: GWT < 48 inches "Depth to - Seasonal Hiqh Water Table." 
0 points: Most ideal soils for drainfield These data were scored by using the 2013 
performance USGS Soil Survey for Brevard County using 

B- Soil an average of scores from a table created 
Types 8 points : Moderate drainfield performance by County staff. The scoring was based on 

an average of permeability following the 
12 points: Excessively or poorly drained soils example from Martin County. 

C - Surface 4 points: Property developed after 1986 
These scores were derived by joining the 

Water 8 points: Property developed between 1980 property appraiser data to the scoring table 
Management and 1986 and scoring based on the year built field. 
Systems 12 points: Property developed before 1980 

The population density is the zoning of the 
parcel collected from Municode using 

4 points: Low Density< 2 units per acre "minimum expected density" for 
unincorporated county areas. Low Density = 

D- less than 2 units per acre, Medium Density 
Population 8 points: Medium Density> 2-5 units per acre = 2-5 units per acre, High Density= greater 
Density than 5 units per acre. Areas outside of 

unincorporated Brevard were scored using 
I the size of the parcel (less than .2 acres = 

High Density, .2 to .5 = Medium and Greater 
12 points: Hiqh Density > 5 units per acre than .5 acres = Low Density). 
4 points: Properties greater than 219 yards 

Identified parcels within 20 feet of the IRL; from an ooen channel 
E - Proximity 8 points: Properties within 55 yards of any 

parcels between 55 yards and 219 yards of 
to Surface open channel 

an open channel polyline; parcels greater 
Waters 

12 points: Properties with boundary along the 
than 219 yards from an open channel 

Lagoon or within 20 feet of IRL shoreline 
polyline. 

The septic systems with the highest (worst) scores and within 55 yards of a surface waterbody 
are recommended for retrofit upgrades to reduce the impacts of these septic systems on the 
waterbodies. The number of these lots and the costs by sub-lagoon are shown in Table 22. The 
locations of these septic system upgrades are shown in Figure 11 , Figure 12, and Figure 13. 
This upgrade opportunity addresses 2.3% of the septic systems in the IRL drainage basin . 

Table 22: Septic Tank Upgrades and Costs for Highest Priority Septic Systems within 55 
Yd fSrf Wtbd ar so a u ace a er o 1y 

Sub-lagoon Number Cost TN Load TN Removal TN Reductions Cost/lb/yr 
of Lots (lbs/yr) Efficiency (lbs/yr) of TN 

Banana River Laqoon 258 $4,128,000 6,991 73.6% 5,145 $802 
North IRL 515 $8,240,000 13,954 73.6% 10,270 $802 
Central IRL 614 $9,824,000 16,636 73.6% 12,244 $802 
Total 1,387 $22, 192,000 37,581 73.6% 27,659 $802 

Note: The projects highlighted in green are the most cost-effective and are recommended as part of this plan. 

Funding for septic system connections and upgrades will be distributed to municipalities for 
projects within their jurisdiction for identified expansions of their sewer service areas, as 
appropriate. 
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Note: The septic system locations are from the FDOH permit database. This database includes all septic systems 
permitted since 1980 or that have received repair permits since that time. County staff removed nearly 10,000 locations 
from FDOH maps based on confirmation data from municipalities for specific lots that have connected to sewer. 

Figure 11: Map of Locations for Septic System Upgrades in North IRL 
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Note: The septic system locations are from the FDOH permit database. This database includes all septic systems 
permitted since 1980 or that have received repair permits since that time. County staff removed nearly 10,000 locations 
from FDOH maps based on confirmation data from municipalities for specific lots that have connected to sewer. 

Figure 12: Map of Locations for Septic System Upgrades in Banana River Lagoon and 
NorthlRL 

Prepared by Tetra Tech, Inc. and C/osewaters, LLC 30 



July 2016 Save Our Lagoon Project Plan 

I 

'"' .. 

Septic Tani\ Rating 

• 
• 

• 

GRANT 

' • . l 

MICCO 

• 

<fr. ~ 

0 t 5 3 -----•l.hlc'S 

\ 
fJ 

,_._..,....... ....... .....,"'-''n-"...::....;,.· =oo .. -.. .............. ~~:O::::.~ -- -~ 

..... . .. . ' -· 
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from FDOH maps based on confirmation data from municipalities for specific lots that have connected to sewer. 

Figure 13: Map of Locations for Septic System Upgrades in Central IRL 
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4.1.4 Stormwater Treatment 

Stormwater runoff contributes 
33. 6% of the external TN 
loading and 43.4% of the 
external TP loading to the 

lagoon annually. 

Save Our Lagoon Project Plan 

Stormwater runoff from urban areas carries pollutants that 
affect surface waters and groundwater. These pollutants 
include nutrients, pesticides, oil and grease, debris and 
litter, and sediments. In Brevard County, there are more 
than 1,500 stormwater outfalls to the IRL. 

There are a variety of BMPs that can be used to capture 
and treat stormwater to remove or reduce these pollutants 

before the stormwater runoff reaches a waterbody or infiltrates to the groundwater. Potential 
stormwater BMPs that could help restore the IRL system include: 

• Traditional BMPs - These BMPs are the typical practices that are used to treat stormwater 
runoff and include wet detention ponds, retention, swales, dry detention, baffle boxes, 
stormwater reuse, alum injection, street sweeping, catch basin inserts/inlet filters, floating 
islands/managed aquatic plant systems (MAPS). Descriptions of these traditional BMPs 
and expected TN and TP efficiencies are shown in Table 23. 

• Low impact development (LID)/green infrastructure (GI) - These types of BMPs use 
natural stormwater management techniques to minimize runoff and help prevent pollutants 
from getting into stormwater runoff. These BMPs address the pollutants at the source so 
implementing them can help decrease the size of traditional retention and detention basins 
and can be less costly than traditional BMPs (!FAS 2016). Descriptions of LID and GI 
BMPs and estimated efficiencies are shown in Table 24. 

• Denitrification BMPs - These BMPs use a soil media, known as BAM to increase the 
amount of denitrification that occurs, which increases the amount of TN and TP removed. 
BAM includes mixes of soil, sawdust, zeolites, tire crumb, vegetation, sulfur, and 
spodosols. Additional details about denitrification BMPs are included below. 

• BMPs to reduce baseflow intrusion - These projects are modifications to existing BMPs 
help reduce intrusion of captured groundwater baseflow into stormwater drainage 
systems. These BMPs include backfilling canals so that they do not cut through the 
baseflow, modifying canal cross-sections to maintain the same storage capacity while 
limiting the depth, installing weirs to control the water levels in the BMP, or adding a cutoff 
wall to prevent movement into the baseflow. 

• Re-diversion to the St. Johns River - There are portions of the current IRL Basin that 
historically flowed towards the St. Johns River. By re-diverting these flows back to the St. 
Johns River, the excess stormwater runoff, as well as the additional freshwater inputs, to 
the IRL would be removed. The re-diversion projects would include a treatment 
component so that the runoff is treated before being discharged to the St. Johns River. 
SJRWMD has taken the lead on large-scale projects while the County has re-diverted 
more than 400 acres in the Crane Creek basin and partnered with SJRWMD to increase 
re-diversion from the Melbourne-Tillman Water Control District canal system. 
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Table 23: Traditional Stormwater BMPs with TN and TP Removal Efficiencies 

BMP Definition 
TN Removal TP Removal 

Source 
Efficiency Efficiency 

Permanently wet ponds that are designed to slowly release a portion of the 

Wet detention 
collected stormwater runoff through an outlet structure. Recommended for 

FDEP et. 
ponds 

sites with moderate to high water table conditions. Provide removal of both 8%-44% 45%-75% 
al. 2010 dissolved and suspended pollutants through physical, chemical, and 

biological processes. 
Recessed area that is designed to store and retain a defined quantity of 

Off-line runoff, allowing it to percolate through permeable soils into the ground water 40%-84% 40%-84% 
Harper et. 

retention aquifer. Runoff in excess of the specified volume of stormwater does not al. 2007 
flow into the retention system storing the initial volume of stormwater. 

On-line 
Recessed area that is designed to store and retain a defined quantity of 

retention and 
runoff, allowing it to percolate through permeable soils into the ground water 

30%-74% 30%-74% 
Harper et. 

swales 
aquifer. Runoff in excess of the specified volume of stormwater does flow al. 2007 
throuqh the retention system that stores the initial volume of stormwater. 
Designed to store a defined quantity of runoff and slowly release it through 
an outlet structure to adjacent surface waters. After drawdown of the stored 

Harper et. 
Dry detention runoff is completed, the storage basin does not hold any water. Used in 10% 10% 

areas where the soil infiltration properties or seasonal high water table al. 2007 

elevation will not allow the use of a retention basin. 
Box chambers with partitions connected to a storm drain. Water flows into 

2nd generation 
the first section of the box where most pollutants settle out. Overflows into 
the next section to allow further settling. Water ultimately overflows to the 19.05% 15.5% GPl 2010 baffle box 
stormwater pipe. Floating trays capture leaves, grass clippings, and litter to 
prevent them from dissolvinq in the stormwater. 

Stormwater Reuse of stormwater from wet ponds for irrigation. Compare volume going Amount of water not Amount of water not 
N/A reuse to reuse to total volume of annual runoff to pond. discharged annually discharged annually 

Alum injection 
Chemical treatment systems that inject aluminum sulfate into stormwater 

50% 90% 
Harper et. 

systems to cause coaqulation of pollutants. al. 2007 

Street 
Cleaning of pavement surfaces to remove sediments, debris, and trash TN content in dry TP content in dry 

sweeping 
deposited by vehicle traffic. Prevents these materials from being introduced weight of material weight of material UF 2011 
into the storm water system. collected annually collected annually 

Catch basin Devices installed in storm drain inlets to provide water quality treatment TN content in dry TP content in dry 
inserts/inlet through filtration of organic debris and litter, settling of sediment, and weight of material weight of material UF 2011 
filters adsorption of hydrocarbon by replaceable filters. collected annually collected annually 

MAPS Aquatic plant-based BMPs that remove nutrients through a variety of 
20% 20% 

FDEP et. 
processes related to nutrient uptake, transformation, and microbial activities. al. 2010 
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Table 24: LID and GI BMPs and TN and TP Removal Efficiencies 

BMP Definition 
TN Removal TP Removal Source Efficiency Efficiency 

Permeable Hard, yet penetrable, surfaces reduce runoff by allowing water to move 
30%-74% 30%-74% 

Harper et 
pavement throuqh them into qroundwater below (IFAS 2016). al. 2007 

An alternative to curb and gutter systems, bioswales convey water, slow 
runoff, and promote infiltration. Swales may be installed along residential 

FDEP 
Bioswales streets, highways, or parking lot medians (IFAS 2016). Must be designed for 38%-89% 9%-80% 

2014a 
conveyance, greater in length than width, have shallow slopes, and include 
proper landscapinq. 
These systems can significantly reduce the rate and quantity of runoff from 

45% (without a roof and provide buildings with thermal insulation and improved aesthetics 
cistern) FDEP 

Green roofs (IFAS 2016). Retention BMP covered with growing media and vegetation 
60%-85% (with N/A 

2014a 
that enables rainfall infiltration and evapotranspiration of stored water. 

cistern) 
lncludinq a cistern capture, retain, and reuse water adds to effectiveness. 

Bioretention Small vegetated depressions in the landscape collect and fi lter stormwater 
FDEP 

basins/rain into the soil (IFAS 2016). Constructed adjacent to roof runoff and impervious 30%-50% 30%-90% 
2014a 

qardens areas. 
Bioretention systems with vertical concrete walls designed to collect/retain 

Tree boxes 
specified volume of stormwater runoff from sidewalks, parking lots and/or 

38%-65% 50%-80% 
FDEP 

streets. Consists of a container filled with a soil mixture, a mulch layer, 2014a 
under-drain svstem, and shrub or tree (FDEP 2014a). 
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Due to the importance of treating dry season baseflow to the lagoon, Brevard County has found 
that ditch denitrification is the most cost-effective BMP. BAM can be added in existing BMPs or 
to new BMPs to improve the nutrient removal efficiency. The removal efficiencies of using BAM 
in various stormwater treatment projects (Wanielista 2015) are summarized in Table 25. 

Table 25: TN and TP Removal Efficiencies for BAM 

Location in BMP Treatment Train Material TN Removal TP Removal 
Efficiencv Efficiency 

Bold & Gold as a first BMP, ex. Up-flow filter in Expanded Clay 
55% 65% 

baffle box and a constructed wetland Tire Chips 

Bold & Gold in up-flow filter at wet pond and dry 
Organics 
Tire Chips 45% 45% 

basin outflow Expanded Clav 
Bold & Gold in inter-event flow using up-flow Expanded Clay 

25% 25% 
filter at wet pond and down-flow filter at drv basin Tire ChiPs 
Bold & Gold down-flow filters 12" depth at wet Clay 
pond or dry basin pervious pavement, tree well, Tire Crumb 60% 90% 
rain garden, swale, and strips Sand & Topsoil 

Note: From Waniellsta 2015 

The County's proposed TMDLs include two components: (1) a TMDL for the five-month period 
(January - May) that is critical for seagrass growth, and (2) a TMDL for the remaining seven 
months of the year to avoid algal blooms and protect healthy dissolved oxygen levels. The 
stormwater project benefits were estimated, as follows, to ensure both components of the TMDL 
are adequately addressed. The five-month TMDL covers the dry season in this area when there 
is minimal rainfall and stormwater runoff; therefore, the benefits of stormwater BAM projects 
during this period were based only on January - May baseflow loading estimates from the SWIL 
model. The estimated project treatment efficiencies used for January to May are 55% for TN and 
65% for TP. For the remaining seven months, the baseflow and stormwater loading estimates 
from the SWIL model were used with a project efficiency of 45% for TN and 45% for TP. The 
estimated TN and TP reductions accomplished by using BAM upstream of the highest priority 
outfalls in each sub-lagoon are shown in Table 26, as well as the estimated cost per pound of TN 
or TP removed. A detailed list of stormwater projects is included in Appendix B. The locations of 
the basins to be treated are shown in Figure 14, Figure 15, and Figure 16. 

T bl 26 E . a e st1mate dTN and TPR d e uctions an dC f osts or BAM Projects 

Number of Estimated TN Cost/lb/yr 
TP 

Cost/lb/yr 
Sub-lagoon Total Project Reductions Reductions 

Basins 
Cost (lbs/vr) of TN (lbs/vr) ofTP 

Banana River Lagoon 41 $4,625,000 48,391 $96 6,896 $671 

North IRL 37 $4,850,000 52,936 $92 7,632 $635 

Central IRL 6 $1 ,325,000 17, 113 $77 2,497 $531 
Note: The projects highlighted in green are the most cost-effective and are recommended as part of this plan. 
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Figure 14: Map of Selected Stormwater Projects in Banana River Lagoon and North IRL 
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continued 
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4.1 .5 Surface Water Remediation System 

AquaFiber Technologies Corporation has a technology that would treat up to 25 cubic feet per 
second (16 mgd) of water from Turkey Creek, which is a major tributary to the Central IRL. This 
project would reduce total suspended solids by more than 90%, remove algal blooms and 
cyanobacteria to improve the lagoon's color and clarity, improve the dissolved oxygen 
concentration by returning water with near 100% oxygen saturation, and produce a biomass that 
can be processed into fertilizer pellets or used as a feedstock for waste-to-energy utilities to 
produce electricity. 

This project would remove an estimated 35,633 lbs/yr of TN and 2, 132 lbs/yr of TP from the 
watershed. The facility would cost $16,034,000 for design, permitting, and construction. The cost 
to operate and maintain the remediation facility is estimated to be $4,020,000 per year. Table 27 
summarizes the benefits and the costs of nutrient removal for this project for a 10-year period. 

Table 27: Summary of Benefits and Costs of Central IRL Surface Water Remediation 
s t iys em 

Project Cost TN Reduction TP Reduction Cost/lb/yr of TN Cost/lb/yr of TP 
(lbs/yr) (lbs/yr) Removed Removed 

$48, 194,000 35,633 2,132 $1 ,353 $22,605 

The cost of nutrient removal via this technology is higher than the cost per pound removed for the 
other projects recommended in this plan; therefore this remediation system is not recommended 
in the first iteration of this plan. However, this technology offers significant additional benefits that 
should be more thoroughly explored to better assess its total value to restoring and maintaining 
lagoon health. 

4.2. Projects to Remove Pollutants 
The projects in this section will be implemented to remove pollutants that have accumulated in 
the lagoon. Brevard County has already begun to remove deep accumulations of muck from the 
lagoon bottom, and dredging to remove muck in other locations of the lagoon will continue. In 
addition, SJRWMD is evaluating opportunities for artificial flushing projects, which will allow 
additional water to flow into the lagoon system to flush out the bui lt up sediments and muck. These 
muck removal projects have more immediate benefits on the lagoon water quality than external 
reduction projects because the nutrient flux is reduced as soon as muck is dredged or flushed 
from the system whereas it takes time for the external load reduction benefits to reach the lagoon. 

The following sections describe the County's proposed muck removal projects, as well as 
SJRWMD's research into artificial flushing projects. The artific ial flushing projects are not 
proposed for inclusion in this funding plan. 

4.2.1 Muck Removal 

Muck flux contributes 
1,282,000 lbs/yr of TN and 
192,400 lbs/yr of TP to the 

lagoon. 

The muck in the lagoon increases turbidity, inhibits seagrass 
growth, promotes oxygen depletion in sediments and the 
water above, stores and releases nutrients, covers the natural 
bottom, and destroys healthy communities of benthic 
organisms (Trefry 2013). When muck is suspended within the 
water column due to wind or human activities such as boating, 
these suspended solids limit light availability and suppress 

seagrass growth. Even for deeper water areas without seagrass growth, muck rema ins a nutrient 
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source that potentially affects a broader area of the lagoon through nutrient flux and resuspension 
of fine sediments and their subsequent transport. As shown in Figure 3, the annual release of 
nutrients from decaying muck is almost as much as the annual external loading delivered by 
stormwater and groundwater baseflow combined. The muck deposits cover an estimated 15,900 
acres of the lagoon system bottom in Brevard County (Trefry 2016). 

The muck deposits in the lagoon flux nutrients that enter the water column and contribute to algal 
blooms and growth of macroalgae. Muck flux rates for nitrogen and phosphorus have been 
estimated through studies in the IRL system. For this plan, the flux rates used are 9 pounds of 
TN/yr/acre and 1.3 pounds of TP/yr/acre (Trefry 2016). 

The focus of the muck removal projects for this plan was on large deposits of muck in big, open 
water sites within the lagoon itself. Several of the main canals that directly connect to the lagoon 
are also included for muck removal. The goal of the muck removal is to reduce TN and TP muck 
flux loads by 25%, which should result in a significant improvement in water quality and seagrass 
extent, as well as a reduced risk of massive algal blooms and fish kills. A 70% efficiency for muck 
removal projects was applied. This efficiency accounts for two factors: (1) each target dredge 
area has less than 100% muck cover, and (2) some pockets of muck within dredged areas will 
inevitably be left behind regardless of the dredge technology used. Based on a 25% target 
reduction and 70% efficiency for dredging, the muck area reduction targets for this plan were 
established as shown in Table 28. 

T bl 28 M k A a e UC . th IRL S t creages m e 1ys em 

Muck Reduction Targets Open Banana Banana River North Central Mosquito 
River Lagoon Lagoon Canals IRL IRL Lagoon 

Muck area (acres) 4,646 474 7,364 1,853 1,582 
Area to reduce flux by 25% (acres) 1, 161 119 1,841 465 395 
Area dredged to reduce flux by 25% 1,656 173 2,619 667 565 
with 70% project efficiency (acres) 

The costs for the muck dredging projects are shown in Table 29 for the Mosquito Lagoon, Table 
30 for the North IRL, Table 31 for the Banana River Lagoon, and Table 32. The locations of these 
projects are shown in Figure 17 and Figure 18. The total costs of these projects is $182 million. 
Using the flux rates noted above, the estimated TN and TP reductions that can be achieved from 
removing the muck, as well as the cost per pound of nutrient removed, were determined (see 
Table 33). 

T bl 29 M a e osqu1to L a goon E . st1mate dC f h p osts or t e ropose dM kR UC em ova IP . t ro1ec s 

Location Muck Area Dredge Area Muck Volume Dredging Cost 
(acres) (acres) (cubic yards) Estimate 

Near Haulover Canal 568 398 460,000 $16, 100,000 
Note: The projects highlighted in green are the most cost-effective and are recommended as part of this plan. 

T bl 30 N rth IRL E f a e 0 s 1mate d c t f p OS S or repose dM kR UC em ova IP . t ro1ec s 

Location 
Muck Area Dredge Area Muck Volume Dredging Cost 

(acres) (acres) (cubic yards) Estimate 
Titusville Area 371 260 400,000 $14,000,000 
Cocoa Area 494 346 600,000 $21 ,000,000 
Rockledge Area 741 519 800,000 $28,000,000 
Eau Gallie Area 988 692 750,000 $26,250,000 
North IRL Total 2,594 1,817 2,550,000 $89,250,000 

Note: The projects h1ghl1ghted 1n green are the most cost-effective and are recommended as part of this plan . 
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Table 31: Banana River Lagoon Estimated Costs for the Proposed Muck Removal 
p . t ro1ec s 

Dredge Muck Volume Dredging Cost 
Location Muck Area Area 

(acres) (acres) (cubic yards) Estimate 

Cape Canaveral Area 988 692 750,000 $26,250,000 
Cocoa Beach Area 247 173 200,000 $7,000,000 
Newfound Harbor Area 124 87 100,000 $3,500,000 
Pineda Causeway Area 124 87 100,000 $3,500,000 
Mathers Bridqe Area 185 130 150,000 $5,250,000 
Venetian Collector Canals/Channels 470 170 750,000 $26,250,000 
Banana River Total 2,138 1,339 2,050,000 $71,750,000 

Note: The projects highlighted in green are the most cost-effective and are recommended as part of this plan. 

T bl 32 C a e entra I IRLE . st.mate dC osts f h p ort e ropose dM kR UC em ova Ip . ro1ects 

Location Muck Area Dredge Area Muck Volume Dredging Cost 
(acres) (acres) lcubic vards) Estimate 

Melbourne Causeway Area 173 121 200,000 $7,000,000 
Goat Creek Area 124 87 100,000 $3,500,000 
Trout Creek Area 124 87 100,000 $3,500,000 
Mullet Creek Islands Area 247 173 200,000 $7,000,000 
Central IRL Total 668 467 600,000 $21,000,000 

Note: The projects highlighted in green are the most cost-effective and are recommended as part of this plan. 

a e 1 rogen an T bl 33 N"t d Ph h osp orus e uc ions rom Rd t" f M kR UC em ova 
TN Flux Cost/lb/yr TP Flux Cost/lb/yr 

Location Reduction Project Cost of TN Reduction ofTP 
(lbs/yr) Removed (lbs/yr) Removed 

Mosquito Laqoon 35,000 $16, 100,000 $460 5,250 $3,067 
North IRL 231 ,500 $89,250,000 $386 34,700 $2,572 
Banana River Laqoon 165,300 $71 , 750,000 $434 24,800 $2,893 
Central IRL 59,500 $21,000,000 $353 8,900 $2,400 

Note: The projects highlighted in green are the most cost-effective and are recommended as part of this plan . 

As dredging proceeds, upland input of muck components must be reduced to prevent new muck 
accumulation. Therefore, land-based source control measures for nutrients, organic waste, and 
erosion are needed. Without source controls, muck removal will need to be frequently repeated, 
which is neither cost-effective nor beneficial to the lagoon's health. Public awareness and 
commitment is needed to control future muck accumulation. Activities that contribute organic 
debris and sediment to stormwater and open water must be curtailed. Additional scientific 
assessment should be carried out to evaluate and optimize the dredging process. 
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Figure 17: Location of Potential Muck Removal Projects in Mosquito Lagoon, Banana 
River Lagoon, and North IRL 
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Figure 18: Location of Potential Muck Removal Projects in North IRL and Central IRL 
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4.2.2 Artificial Flushing 

The 2011 superbloom occurred in the Banana River Lagoon, North IRL, and southern Mosquito 
Lagoon. These areas have long residence times, which means that water in these areas is not 
flushed out often and nutrients can build up leading to additional algal blooms. One option to help 
this condition is to increase the flushing by adding culverts or inlets to provide new connections 
to the ocean or within the IRL system to artificially increase flushing . However, artificial flushing 
projects have a lot of unknowns. While the flushing of the IRL system increases, the input of 
additional saltwater has the potential to affect the lagoon ecosystem. The amount of flushing 
needed to have a beneficial impact on the system without causing harm is also unknown. These 
projects are costly with permitting hurdles that must be overcome. For these reasons, artificial 
flushing projects are not a recommended component of this plan. However, this type of project is 
a potential option for restoring the lagoon and SJRWMO is taking the lead on evaluating options. 
The results of their evaluation to date are summarized below. 

SJRWMO contracted with COM Smith and Taylor Engineering to identify potential locations where 
artificial flushing projects would be beneficial. The first phase of the project (COM Smith et. al., 
2014) involved a literature review and Geographic Information System (GIS) desktop analysis. All 
of the locations considered in Phase I, including the top ranked locations, are shown in Figure 
19. From this first phase, ten locations were identified for future evaluation as shown in Table 34. 
The external projects are those that could potentially connect the IRL system with the Atlantic 
Ocean whereas internal projects are connections within the IRL (COM Smith et. al., 2015). 
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Table 34: Phase I Top Ranked Potential Artificial Flushina Proiect Locations 
Project Project Description Zone 

Project 
Rank 

Site ID Tvpe 
D Canaveral Lock* Banana River Laqoon External 1 
c Port Canaveral* Banana River Laqoon External 2 

15 
Sykes Creek/Merritt Island 

Banana River Lagoon Internal 3 
Causeway* 

B Pad 39-A* Banana River Laqoon External 4 
16 Cocoa Beach Causeway Banana River Laqoon Internal 5 
23 South Banana River Banana River Laaoon Internal 6 
E Patrick AFB* Banana River Laaoon External 7 
20 Minuteman Causeway Banana River Laqoon Internal 8 
1 Port Canaveral (East) Banana River Laqoon External 9 

8 Coconut Point Park* 
Central and Southern Portion of IRL 

External 10 
Studv Area 

Source: COM Smith et. al., 2015. 
• Sites evaluated in Phase 2 of the COM Smith and Taylor Engineering project for SJRWMD. 

As part of the second phase of the project, six of the top ranked sites were further evaluated to 
assess the flushing volumes. These sites are noted in Table 34. Based on the initial evaluation 
of the sites, COM Smith and Taylor Engineering determined that a project at the Sykes 
Creek/Merritt Island Causeway was not feasible. This location had a relatively new bridge 
crossing with built-up abutment protection that precludes construction of culverts and the increase 
of bridge openings. In addition, this connection would only provide an internal connection in the 
IRL and would not increase the tidal exchange. The five remaining sites were evaluated for the 
following types of connections (additional information in Table 35): 

• Port Canaveral (Project Site C) - Culvert connection 
• Pad 39-A (Project Site B) - Culvert connection 
• Patrick AFB (Project Site E) - Culvert connection 
• Canaveral Lock (Project Site D) - Open channel flow by keeping the Canaveral Lock open 

over extended periods. Additional maintenance dredging may be needed to remove 
sediment deposition near the gates. 

• Coconut Point Park (Project Site 8) - Culvert connection 
• Coconut Point Park (Project Site 8) - Inlet connection with an inlet that is at least 1,350-

feet long, with an average depth of about 25 feet below mean sea level. 
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a e T bl 35 C ompu e 1y, rau 1cs or tdHd r f C f onnec ions a e ec oca ions t S I t L t· 

Site/Potential Project 

Port Canaveral Culvert (Project 
Site C) 
Pad 39-A Culvert (Project Site B) 
(estimated) 
Patrick AFB Culvert (Project Site 
E) (estimated) 
Canaveral Lock Open Channel 
Flow (Project Site D) 
Coconut Point Park Culvert 
(Project Site 8) 
Coconut Point Park Inlet (Project 
Site 8) 

Source: COM Smith et. al., 2015. 
Note: Positive flow is towards the IRL. 

Flood Prism 
(million 
cubic ft) 

1.51 

1.38to1 .51 

1.38 to 1.51 

68.67 

1.38 

1,890 

Ebb Prism 
Maximum 

Estimated Impacted 
(million 

Flow (cfs) 
Area for 0.27 ft Tide 

cubic ft) Range (acres) 

-1.08 89 92 to 128 

-1 .08 to-1.59 N/A 92 to 135 

-1.08 to -1.59 N/A 92 to 135 

-83.03 -4,670 5,839 to 7,060 

-1 .59 -94 117 to 135 

N/A 111 ,000 160,698 

A screening matrix was used to evaluate the costs and benefits of the project based on the criteria 
for the tidal prism, area affected, land acquisition, relative costs, ease of construction, seagrass 
loss, and benefit to cost ratio. The top ranked project from this evaluation is the Port Canaveral 
culvert (CDM et. al., 2015). It is important to note that a culvert wi ll likely not provide the amount 
of flushing needed to provide a significant benefit to the lagoon. The size of the lagoon in Brevard 
County is more than 150,000 acres. The second ranked project is the Canaveral Lock open 
channel. This option may have challenges moving forward based on past experience with 
sediment blocking submarines from moving out of the port after the lock was held open for an 
extended period of time. In addition, there are limited data on the water quality benefits and 
unintended ecological consequences that could result from keeping the lock open. 

Another potential option for adding flushing in the lagoon system is when a large storm creates 
an opening. Instead of immediately filling in the new opening, an evaluation should be completed 
using available flushing models to determine the potential benefits of temporarily stabilizing the 
opening long enough to provide significant ocean exchange for short-term water quality benefits, 
but not long enough to excessively alter beach erosion and sand transport into the lagoon. 

4_3. Projects to Restore the Lagoon 
Another component of this plan is to implement projects that will restore important, filtering 
ecosystem services within and adjacent to the lagoon to improve water quality and resilience. 
Creating oyster reefs and living shorelines made up of oysters and natural vegetation will help to 
filter excess nutrients and suspended solids from the lagoon, which will improve water quality, 
allowing for seagrass growth and reducing the number and severity of algal blooms in the lagoon 
system. Oyster reefs and living shorelines also create habitat for more than 300 different lagoon 
species. These types of projects take a few years before the full benefits are seen in the lagoon 
as it takes some time for the oysters and vegetation to grow and become established. As water 
quality improves, oysters will filter a greater volume annually, increasing natural resi lience to 
extreme events and algal blooms. 

The sections below summarize the oyster restoration and living shoreline projects that are 
proposed. 
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4.3.1 Oyster Restoration 

In addition to the fisheries value of oysters, they provide a 
variety of nonmarket ecosystem services. Restored oyster 
reefs have been shown to result in a positive net effect on 
the removal and sequestration of nitrogen compared to 
unrestored sites. As nitrogen is a major contributor to algal 
blooms and turbidity, removal of nitrogen from the system 
often yields water quality benefits. The nitrogen is removed 

Save Our Lagoon Project Plan 

The primary mechanism by 
which oyster reefs remove 
nitrogen is by increasing 
local denitrification rates. 

through three pathways: (1) assimilation of the nitrogen in the shell and tissues of the oysters, (2) · 
enhanced burial of nitrogen into the sediments surrounding oyster reefs, and (3) conversion to 
gaseous form with return to the atmosphere through microbe-related denitrification (zu 
Ermgassen 2016). 

The primary mechanism by which oyster reefs remove nitrogen from the system is by increasing 
local denitrification rates (Grabowski et. al. 2012). While oyster reefs have a relatively small impact 
on average nutrient concentrations for an entire waterbody, their local impact may be much larger. 
For example, in a study by Kroeger (2012), it was noted that the eastern section of Mobile Bay 
had experienced harmful algal blooms that caused fish kills. These conditions occur in the 
summer months when denitrification by restored oysters would be highest. Therefore, the nitrogen 
removal associated with the oyster reef project in the bay may make a noticeable contribution to 
the local water quality by avoiding peak nitrogen concentrations that may trigger algal blooms. In 
a study by Kellogg et. al. (2013), the denitrification rates associated with oyster reefs from various 
studies were documented. Based on these studies, the average effect of denitrification rate is 291 
µmol N/m2/hr, which equates to 0.04 lbs N/m2/yr (161.9 lbs N/ac/yr). 

Brevard County 
The focus for oyster restoration in the IRL system is to provide denitrification and scour protection 
along the shoreline (see Section 4.3.2 for details on scour protection). The goal is not to restore 
historic oyster reefs in the system because information is not available on where oyster reefs were 
historically located. In addition, large-scale reefs would compete for space with seagrass, and 
seagrass are a more critical component of the system. Therefore, the reefs that will be constructed 
will be shaped as narrow bars and placed along the shoreline, shallower than the typical depths 
for seagrass, to act as a living wave break along the shoreline. The benefits of oyster reefs as a 
living shoreline are shown in Section 4.3.2. 

Most of the I RL system no longer has a sufficient oyster population to allow for natural recruitment 
of oysters to suitable substrate. Therefore, to create the oyster reefs, the oysters must be grown 
and then carefully placed on appropriate substrate in the selected locations. To help grow the 
oyster population, in FY2013-2014, the Board of County Commissioners approved $150,000 to 
launch the Oyster Gardening Program. This program is a citizen-based oyster propagation 
program where juvenile oysters are raised under lagoon-front homeowners' docks and eventually 
used to populate constructed oyster reef sites. Oyster Gardening participants receive spat-on
shell oysters plus all supplies needed to care for their oysters until six to nine months later when 
they are placed at new reef sites in the lagoon. The Oyster Gardening Program is executed in 
partnership with the Brevard Zoo. The project continued during FY2014-2015 with funding from 
the state and in FY2015-2016 with funding from the County. The County plans to continue funding 
this program annually. 

The oysters from the Oyster Gardening Program have been used to develop several pilot reefs in 
the IRL. In FY 2014-2015, the County received a $410,000 appropriation from the Florida 
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Legislature for the Indian River Lagoon Oyster Restoration Project and the pilot study will be 
completed in fall 2016. The final design of future sites will be determined based on monitoring 
results from the pilot reefs and wave tank studies to test reef stability and wave attenuation. 

4.3.2 Living Shorelines 

Typically efforts to protect shorelines have involved hardened structures, such as seawalls , rock 
revetments, or bulkheads, to dampen or reflect wave energy. Although these types of structures 
may mitigate shoreline retreat, they accelerate scour and the ecological damages that result can 
be great (Scyphers et. al. 2011 ). The living shoreline approach incorporates natural habitats into 
a shoreline stabilization design; maintains the connectivity between aquatic, intertidal, and 
terrestrial habitats; and minimizes the adverse impacts of shoreline stabilization on the estuarine 
system. These efforts range from maintaining or transplanting natural shoreline vegetation without 
additional structural components to incorporating shoreline vegetation with hardened features, 
such as rock sills or oyster bars, in settings with higher wave energy (Currin et. al. 2010). Selection 
of the most appropriate management system begins with a site analysis to evaluate the type of 
shoreline, amount of energy that a shoreline experiences, sediment transport forces, type and 
location of ecological resources, and adjacent land uses (Restore America's Estuaries 2015). 

Oyster reefs can function as natural breakwaters, in addition to providing nutrient removal benefits 
through denitrification, as noted in Section 4.3.1. The rate of vertical oyster reef growth on 
unharvested reefs is far greater than any predicted sea-level rise rate; therefore, reefs could serve 
as natural protection against shoreline erosion, intertidal habitat loss, and property damage and 
loss along many estuarine shorelines. Oyster reefs reduce erosion of other estuarine habitats 
such as salt marshes and submerged aquatic vegetation by serving as a living breakwater that 
attenuates wave energy and stabilizes sediments (Grabowski et. al. 2012). 

As part of a study for the Chesapeake Bay, Forand et. al. (2014) evaluated the pollutant load 
reductions from living shoreline projects in the area. The results of this evaluation are shown in 
Table 36, and were used to update the U.S. Environmental Protection Agency Chesapeake Bay 
Program Office (CBPO) estimate of the TN and TP reductions per foot of living shoreline. It is 
important to note that the information in this table is from states up north where temperatures 
become much cooler for longer periods of time than what occurs in Brevard County. Therefore, 
the benefits of oysters in the IRL system will likely be greater than those estimated here. 

T bl 36 P II t t L d R d f f Sh I" M a e o u an oa e uc1ons or ore me anagemen tP f rac ices 

Source 
TN TP Study Location 

(lb/ft/yr) (lb/ft/yr) 
lbison, 1990 1.65 1.27 Virqinia 
lbison, 1992 0.81 0.66 Virqinia 
Proctor, 2012 N/A 0.38 or 0.29 Virqinia 
MOE, 2011 0.16 0.11 Maryland 
Baltimore County mean 

0.27 0.18 Maryland (Forand, 2013) 
CBPO Scenario Builder 

0.02 0.0025 
CBP policy threshold that comes from 

(CBP, 2012) one stream restoration site in Maryland 
New Interim CBPO Rate 

0.20 0.068 
CBPO policy thresholds that comes 

(Expert Panel, 2013) from six stream restoration sites 
Note: Table is from Forand et. al. 2014. 
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Brevard County 
In order to create enough oyster reef area to filter the volume of lagoon water annually, 
approximately 20 miles (105,600 feet) of oyster reef living shoreline is needed with a width of 6 
feet. These reefs will be placed throughout the IRL system along mosquito impoundments, parks, 
and private properties where owners want to participate. Based on the pilot project costs and 
knowing that larger reefs will be constructed more efficiently (using information from the pilot 
projects), it is estimated that the 20 miles of living shoreline could be constructed at a cost of $10 
million. The resulting reefs would provide a reduction of 21 , 120 lbs/yr of TN and 7, 181 lbs/yr of 
TP (see Table 37). 

T bl 37 E a e stimate dO 1yster R f L" . Sh r TN d TP R d ee IVtnQ ore me an e uct1ons and c osts 
Total TN TP 

Cost 
Cost/lb/yr Cost/lb/yr 

Project Length Reductions Reductions Estimate of TN ofTP 
(feet) (lbs/yr) (lbs/yr) Reduction Reduction 

Oyster reef living 
105,600 21 , 120 7, 181 $10,000,000 $473 $1 ,393 

shorelines 
Note: The projects highlighted in green are the most cost-effective and are recommended as part of this plan. 

4.4. Respond 
The funding raised from the Save Our Lagoon referendum will go towards the projects listed in 
the sections above that will reduce or remove pollutants and restore the lagoon. In addition, $10 
million of the funding, over a period of 10 years, will go towards monitoring efforts to measure the 
success, nutrient removal efficiency, and cost effectiveness of projects included in this plan or in 
future updates of this plan. Measuring effectiveness is important for reporting progress toward 
total load reduction targets and for refining project designs to be more effective with each iteration. 
The monitoring data will be used to determine which projects are providing the most benefit in the 
most cost-effective manner so that the plan can be updated, as needed. The data will also be 
used to ensure the lagoon is responding as anticipated to the reductions made so that changes 
to the plan can be implemented if the lagoon is not responding as expected. 

4.4.1 Adaptive Management to Report, Reassess, and Respond 

The IRL is located along the Space Coast, which is also known as a global center for exploration, 
innovation, and development of cutting edge technology. With a dedicated funding source and a 
brilliant community dedicated to meeting the challenges of today and tomorrow, it is wise to have 
a process that allows this plan to be updated and revised as new opportunities and better solutions 
are developed. The intent of the proposed adaptive management strategy is to provide a process 
that not only allows but also fosters the development and implementation of better tools and 
techniques, and allows the tax rate to be reduced accordingly or retired ahead of schedule. 

Although this plan was developed with the best information available in 2016, identifying the 
sources of water quality pollution and pairing those problems with the most timely and cost
effective solutions is a rapidly changing field of knowledge. In order to respond to change and 
take advantage of future opportunities, monitoring is necessary. Even without change in the 
industry, monitoring will provide data to support and refine the application of existing technology. 
An adaptive management approach will be used to provide a mechanism to make adjustments to 
the plan based on new information. As projects from this plan are implemented, the actual costs 
and nutrient reduction benefits will be tracked and the plan will be modified, as needed, as project 
performance in the lagoon basin is better understood. 
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This plan will be updated approximately annually with information on projects implemented and 
adjustments to the proposed projects. A volunteer team of diversely skilled citizens will be 
assembled to assist the County with the annual plan updates. Team members will represent the 
fields of Science, Technology, and Economics for Adaptive Management (STEAM). Two to three 
appointments to the STEAM Team will be made by each member of the authority that collects the 
Save Our Lagoon revenues, whether is it the Brevard County Board of County Commissioners or 
a special district. STEAM Team appointees will also represent municipalities, lagoon advocacy 
organizations, tourism, and real estate interests. Appointees will serve for a two-year term, after 
which time they may be considered for reappointment or replacement. The Team's 
recommendations will be presented annually to the authority that collects the revenues, and 
changes to the plan will be approved by that authority. 

Brevard County staff will provide project monitoring reports to the STEAM Team and will work 
with them to recommend adjusting the planned projects, as needed. The adaptive management 
process allows for alternative projects to be submitted by municipalities and other community 
partners to be reviewed by the STEAM Team for inclusion in the next annual update to this plan. 
Projects that deliver comparable nutrient removal benefits may be substituted for listed projects 
in the same sub-lagoon in exchange for the allocated funds. If a substituted project costs more 
than the project listed in this plan, the requesting partner would have to provide the balance of 
the costs. The requesting partner will be allowed reasonable overhead cost to manage the project 
from design and permitting through construction completion. 

4.4.2 Research Needs 

Although this project plan does not fund research , it should be recognized that many important 
research questions need attention. Universities, state agencies, and non-profit organizations are 
currently leading lagoon research efforts. This plan acknowledges the research needs identified 
in the FDEP BMAPs, SJRWMD 2011 Superbloom Report, and IRL National Estuary Program 
(NEP) Comprehensive Conservation and Management Plan (CCMP) Update, which are 
summarized below. 

• Research needs identified in the BMAPs (FDEP 2013a, FDEP 2013b, and FDEP 2013c): 
o Collect new bathymetry data for the IRL Basin, which would be used in the seagrass 

depth limit evaluations. 
o Continue and increase the frequency of the monitoring along the existing seagrass 

transects to track seagrass composition, density, and extent. 
o Implement phytoplankton, drift algae, and macroalgae monitoring in the basin. 
o Track watershed loads by monitoring inflow and outflow nutrient concentrations for 

each jurisdiction. 
o Verify the BMP effectiveness values used in the BMAPs, as needed. 
o Test/verify the TN, TP, and seagrass depth regression equations using the seagrass 

data collected since 1999. 
o Collect ground water load contribution data and conduct ground water modeling. 
o Implement storm event monitoring at the major outfalls. 
o Assess potential impacts to seagrass from sediment resuspension due to high boat 

traffic in parts of the lagoon. 
o Collect data on nutrient flux/internal recycling of legacy nutrient loads held within the 

IRL sediments and exchanged with the water column. 
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• Research needs identified in 2011 Superbloom Report (SJRWMD 2016b): 
o Garner an improved understanding of the ideal biological and physiological conditions 

and tolerances of picocyanobacteria (small cyanobacteria) and Pedinophyceae 
(green m icroflagellate ), including their ability to use organic forms of nutrients, their 
ability to fix nitrogen, their nutrient uptake rates, their reproductive rates, and their 
defenses against grazers. 

o Maintain or expand water quality sampling to ensure spatiotemporal variations are 
captured adequately, which could include continuous monitoring of various 
parameters to fill gaps between monthly samples. 

o Develop an improved understanding of the physiological tolerances of drift algae and 
seagrasses, especially manmade conditions that could be mitigated to improve health 
or natural resilience. 

o Maintain or expand surveys of drift algae and seagrasses to improve the capacity to 
evaluate their role in nutrient cycles. 

o Improve the ability to model bottom-up influences from external and internal nutrient 
loads, including atmospheric deposition, surface water runoff, groundwater inputs, 
diffusive flux from muck, decomposition of drift algae, and cycling and transformation 
of nitrogen and phosphorus. 

o Enhance surveys of bacterioplankton to improve the understanding of nutrient cycling. 
o Improve surveys of potential zooplanktonic, infauna!, epifaunal, and fish grazers to 

enhance the understanding of spatiotemporal variation in top-down control of 
phytoplankton blooms. 

o Evaluate grazing pressure exerted by common species to enhance the understanding 
of top-down control of phytoplankton blooms. 

• Research needs identified in the CCMP Update (IRL NEP 2008): 
o Undertake further studies of septic systems in the region to quantify the impacts of 

septic systems on the IRL and to further quantify the extent of "problem" and "potential 
problem" areas. 

o Continue projects related to monitoring the resources of the lRL and address gaps in 
data as needed. 

o Identify, inventory and assess finfish and shellfish habitats within the IRL and 
implement appropriate management and restoration strategies. 

o Develop a coordinated fisheries research agenda to improve the present knowledge 
of the fisheries in the IRL. 

o Support and expand research initiatives and coordinated finfish and shellfish 
management strategies specific to the IRL. 

o Support the inventory and assessment of non-native invasive fauna and flora within 
the IRL basin. 

o Implement a lagoon-wide, multi-species, multi-disciplinary approach to determine the 
status of emerging infectious diseases in the IRL, assess trends, and identify 
underlying causes. 

o Undertake studies of wildlife diseases occurring in the IRL region, which may be 
caused by human activities. 

o Track state, national and international actions and research concerning climate 
change issues that affect the IRL. 

o Support IRL-based research that considers and integrates global climate change 
issues and seeks practical scientific, technological and public policy solutions. 

o Undertake research to develop new and improved wetland management BMPs. 
o Monitor boating impacts to IRL natural resources. Where appropriate, establish 

resource protection zones and monitor their effectiveness. 
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Section 5. Maximizing Benefits and Managing Risk 
In order to maximize the benefits for every dollar spent on restoration and minimize the 
unavoidable risks inherent with repairing a complex system such as the IRL that has been 
damaged by decades of human impact, the County applied rigorous decision science to select 
projects that would be most effective and to sequence those projects into a multi-year plan. Top 
scientists in the region, tourism experts, fisheries experts, civic leaders, environmentalists, and 
property value experts knowledgeable about the IRL and Brevard County were consulted as part 
the process to develop this projects plan. 

This effort has resulted in a plan that maximizes both the return on investment for taxpayer funds, 
as well as the likelihood that a healthy lagoon will be restored as quickly as possible with the funds 
made available. 

5.1. Project Selection to Maximize Return on Investment 
Assessment of risk by Subject Matter Experts determined that the amount and speed of nutrient 
reductions are the two most critical factors affecting the success of restoring IRL health. 
Therefore, those projects with the greatest nutrient reduction benefit for the least cost are 
recommended for funding and, of those, the projects with the greatest benefits are planned for 
implementation first. Three other key criteria drove this plan: 

1. Achieving sufficient nutrient abatement through a blend of options was a key success 
factor for restoration. 

2. No one type of project alone could achieve an adequate nutrient abatement. 
3. The target for nutrient reduction must be sufficient to minimize the need for recurring 

expensive muck removal, which is important for future cost avoidance. 

The plan sequences a diversity of project types, implementing the highest nutrient reduction 
impact early and implementing other projects concurrently in order to achieve a multi-pronged 
blend of total nutrient abatement as quickly as possible with minimal risk. Another important 
consideration for project sequencing was how quickly projects could produce significant nutrient 
pollution reduction. For decades, man-made nutrient pollution from fertilizers, septic systems, and 
stormwater runoff have been introduced at varying distances from the IRL. The soils are still 
saturated with those nutrients. Therefore, if all sources of nutrient pollution ended today, 
groundwater would continue to transport nutrients accumulated in the soil into the IRL with every 
rain event for decades in the future. However, soils next to the IRL will purge themselves quickly, 
in days or weeks. Septic system conversions near the lagoon or near drainage conduits into the 
lagoon are likely to produce water quality and reduced pathogen benefits in the lagoon in weeks 
or months whereas septic conversions more distant from waterways are not anticipated to 
generate lagoon benefits for several decades. Therefore, whenever possible, project selection 
and sequencing scheduled nutrient abatements closest to the IRL first. 

Undoing the damage to a unique and complex biological system as large as the IRL carries 
inherent risk. The County made the decision to be open and transparent about that risk. Assessing 
that risk diligently has allowed the County to mitigate and manage risk proactively in the 
development of this plan. 

Two subjective risk assessments were conducted by an independent consultant working with top 
science Subject Matter Experts most knowledgeable about the IRL. The first assessment was 
conducted with individual Subject Matter Experts and occurred before plan projects were defined. 
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These experts assessed that the likelihood of a healthy fish population in the IRL would begin to 
rise faster after reaching a critical point of nutrient reduction. Therefore, there is a "critical mass" 
of nutrient reduction needed to achieve significant and sustainable IRL health benefits. The 
Subject Matter Experts also assessed that the likelihood of recovery would continue to improve 
as more nutrients are removed from the IRL and then begin to decline if too many nutrients were 
removed . The result of that first risk assessment reinforced the objective of reducing nutrients in 
the IRL as quickly as possible through the definition and sequencing of the projects in this plan. 

A second uncertainty assessment was conducted in a meeting at the Florida Institute of 
Technology with a group of water quality, toxicity, muck, fish, algae, invertebrates, and seagrass 
Subject Matter Experts. First, the experts were briefed about the projects proposed in th is plan. 
The experts were then asked their subjective assessment of the likelihood of a healthy lagoon 
after this plan was implemented in each sub-lagoon. Sub-lagoons were assessed because the 
experts had commented previously that each sub-lagoon functioned differently. This group 
assessment indicated higher likelihoods of success than the first assessment. However, the 
scientists continued to voice concern about the restoration of the IRL in the absence of regulatory 
reform needed to prevent new development from adding more septic system and stormwater 
pollution to the lagoon. Therefore, updated regulations are needed as a complement to this plan 
to ensure timely and sustained success in restoring health to the IRL. 

Figure 20 represents the input from the Subject Matter Experts. 

More 
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likelihood 
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Figure 20: Likelihood of a Healthy IRL as Nutrients are Removed 

There are other large-scale aquatic system restoration efforts that have been successful in 
achieving restoration. Some of these systems were damaged even more so than the IRL, but they 
have recovered through the implementation of extensive, multi-year, and multi-pronged 
restoration plans. These include the Chesapeake Bay, Cuyahoga River, Lake Erie, and Tampa 
Bay. These areas have reaped enormous economic and quality of life benefits as a result of 
dedicated investments in their restoration. 
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Section 6. Summary of the Plan 
The County has been working with its municipalities, FOOT District 5, and Patrick AFB to update 
total loading estimates to the lagoon and revise the TMDLs. Based on this process, five-month 
TMDLs, which target the load reductions needed during the seagrass growing period (January -
May), were determined. These load reductions specifically target water quality conditions needed 
for restoring lagoon seagrass beds in order to provide crucial habitat fo r fish and other marine life. 
Therefore, as this Save Our Lagoon Project Plan was developed, the TN and TP reductions from 
the proposed projects were compared to the five-month TMDLs for each sub-lagoon. After 
satisfying the five-month TMDLs, annual load reductions for each project were compared to the 
12-month TMDLs. In all cases, the projects identified to meet the five-month TMDLs were 
sufficient to meet the 12-month TMDLs. As projects are implemented, monitoring will occur 
throughout the year to track progress toward the five-month and full-year TMDLs. 

Only the projects that reduce external loading to the lagoon, not muck removal or living shorelines, 
were used to meet the TMDLs. Even though decades of treatment projects to reduce nutrient 
loads have been completed to date, only the reductions associated with BMAP projects that were 
completed between January 1, 2010 (the last year of the SWIL model period) and February 29, 
2016 (the end of the last BMAP reporting period) were included in the load reduction calculations 
as these projects provide nutrient load reductions in addition to those listed in the plan. In Zone A 
of the Central IRL, the reductions from SJRWMD's C-1 re-diversion project, which is being 
implemented with cost-share funding from FDEP and Brevard County, were also included as this 
project will result in significant load reductions. As shown in Table 38, Table 40, and Table 42, 
the projects proposed in this plan plus the recently completed BMAP projects and C-1 re-diversion 
project exceed the TMDL five-month reductions. 

The total project reductions were also compared to the full year estimated loading to the lagoon 
from the SWIL model. As shown in Table 39, Table 41, and Table 43, the proposed projects in 
this plan, as well as the recently completed BMAP projects and C-1 re-diversion project, achieve 
significant reductions of the overall loading to the lagoon. 

Tabl 38 B e anana R" 1ver L a goon P . t R d f t M . t F M th TMDL ro1ec e uc1ons o ee 1ve- on 

Project 
TN Reductions TP Reductions 

(lbs/yr) (lbs/yr) 
Fertilizer Ordinance Implementation 2,945 603 
Future Fertilizer Education 393 52 
Septic System Removal 5,723 0 
Septic System Uoarade 2,144 0 
Stormwater Proiects 13,867 2,257 
BMAP Projects (2010-Februarv 2016) 5,303 1,440 
Total 30,375 4,352 
TMDL Reductions (five-month) 30,337 2,737 
% of TMDL Reductions Achieved 100.1% 159.0% 
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T bl 39 B a e an an a R" 1ver L aaoon p . ro1ect Rd e uctions c om pare d F II Y to u ear L d" oa m~ 
Proiect TN Reductions (lbs/yr) TP Reductions (lbs/yr) 

Fertilizer Ordinance Implementation 7,068 1,446 
Future Fertilizer Education 943 125 
Septic Svstem Removal 13,736 0 
Septic Svstem Uoarade 5,145 0 
Stormwater Projects 48,391 6,977 
BMAP Projects (2010-Februarv 2016) 12,726 3,456 
Total 88,009 12,004 
Startina Load (full vear) 477,020 44,269 
% of Startina Load Reduced 18.4% 27.1% 
Full-Year TMDL % Reductions 9.0% 9.6% 

T bl 40 N rth IRL P . t R d f t M t F" M th TMDL a e 0 roJec e uc1ons o ee 1ve- on 
Project TN Reductions (lbs/yr) TP Reductions (lbs/yr) 

Fertilizer Ordinance Implementation 8,070 1,651 
Future Fertilizer Education 1,077 143 
WWTF Upqrade for Reclaimed Water 9,578 TBD 
Septic System Removal 5,845 0 
Septic System Upqrade 4,279 0 
Stormwater Projects 15,622 2,542 
BMAP Projects (2010-February 2016) 16,983 3,180 
Total 61,454 7,516 
TMDL Reductions (five-month) 61,447 7,410 
% of TMDL Reductions Achieved 100.0% 101.4% 

T bl 41 N rth IRL P . t R d f a e 0 roJec e uc ions c om pare dt F llY 0 u ear L d" oa mg 
Project TN Reductions (lbs/yr) TP Reductions (lbs/yr) 

Fertilizer Ordinance Implementation 19,368 3,962 
Future Fertilizer Education 2,584 343 
WWTF Upqrade for Reclaimed Water 22,988 TBD 
Septic System Removal 14,029 0 
Septic System Uoarade 10,270 0 
Stormwater Projects 52,936 7,567 
BMAP Projects (2010-Februarv 2016) 40,758 7,632 
Total 162,933 19,504 
Starting Load (full vear) 988,847 99,340 
% of Starting Load Reduced 16.5% 19.6% 
Fu/I-Year TMDL % Reductions 11.4% 11.4% 

T bl 42 C t I IRL P . t R d f t M t F" M th TMDL a e en ra roJec e uc1ons o ee 1ve- on 
Project TN Reductions (lbs/yr) TP Reductions (lbs/yr) 

Fertilizer Ordinance Implementation 8,108 1,659 
Future Fertilizer Education 1,082 144 
WWTF Upqrade for Reclaimed Water 7,413 TBD 
Septic System Removal 11,977 0 
Septic System LJparade 5,102 0 
Stormwater Projects 5,116 833 
C-1 Re-Diversion 53,892 6,295 
BMAP Projects (2010-Februarv 2016) 378 243 
Total 93,068 9,174 
TMDL Reductions (five-month) 67,547 8,151 
% of TMDL Reductions Achieved 137.8% 112.6% 
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Table 43: Central IRL Project Reductions Compared to Full Year Loading 
Proiect TN Reductions (lbs/vr) TP Reductions (lbs/vr) 

Fertilizer Ordinance Implementation 19,460 3,981 
Future Fertilizer Education 2,596 345 
WWTF LJpqrade for Reclaimed Water 17,790 TBD 
Septic Svstem Removal 28,744 0 
Septic Svstem LJpqrade 12,244 0 
Stormwater Proiects 17,113 2,497 
C-1 Re-Diversion 129,341 15, 108 
BMAP Proiects (2010-Februarv 2016) 908 582 
Total 228,196 22,513 
Startina Load (full vear) 698,937 95,051 
% of Startina Load Reduced 32.6% 23.7% 
Full-Year TMDL % Reductions 22.9% 21.5% 

In addition to the projects that address the external nutrient loading summarized above, the plan 
includes muck removal and oyster reef living shoreline projects that will address internal nutrient 
loading within the lagoon itself. The reductions from the muck removal and oyster reef projects 
are summarized in Table 44, along with the percentage of nutrients from muck flux that would be 
reduced by these projects. 

Table 44: Muck Removal and Oyster Reef Project Reductions Compared to Nutrients 
from Muck Flux 

Mosquito Lagoon Banana River Lagoon North IRL Central A 
Project Type TN TP TN TP TN TP TN 

llbs/vrl (lbs/vrl (lbs/vrl (lbs/vr) Clbs/vrl Clbs/vrl libs/yr) 
Muck Removal Project 35,000 5,250 165,300 24,800 231,500 34,700 59,500 
Reductions 
Oyster Reef Living 

N/A N/A 8,934 3,038 9,124 3,102 3,062 
Shoreline Reductions 
Total Project 35,000 5,250 174,234 27,838 240,624 37,802 62,562 
Reductions 
Estimated Muck Flux 97,400 14,600 452,000 68,400 660,000 99,000 170,000 
Loading 
% of Muck Flux 

35.9% 36.0% 38.5% 40.7% 36.5% 38.2% 36.8% 
Reduced 

Table 45 summarizes the projects, estimated costs, TN and TP reductions, and costs per pound 
of TN and TP removed. The information from this table on the project reductions and cost 
effectiveness was used to determine the schedule for implementing the projects (see Table 46). 
Projects that could achieve large reductions quickly, such as fertilizer reductions and WWTF 
upgrades, as well as the most cost-effective stormwater projects were prioritized for 
implementation. This prioritization allows for the reductions to occur as quickly as possible while 
best using available funding sources. The timeline in Table 46 is shown in years after funding 
from the Save Our Lagoon referendum becomes available. 

As noted in Section 4.4.1, an adaptive management approach will be used in the implementation 
of this plan. As projects are completed and information on the actual construction costs, timeline, 
and reductions are obtained, the plan will be adjusted, as needed, to ensure that the most cost
effective projects are being used to meet the IRL restoration goals. 
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Table 45: S ,f Proiects. Estimated TN and TP Reduct" d Cost 

Project 
Estimated Total TN Reductions Cost/lb/yr TP Reductions Cost/lb/yr 

Project Cost (lbs/yr) of TN (lbs/yr) ofTP 

Fertilizer Management/Public Education $625,000 6,123 $102 813 $769 

WWTF Upgrades for Reclaimed Water - - - - -
City of Titusville Osprey WWTF $8,000,000 22,988 $349 TBD TBD 

City of Palm Bay WRF $1,400,000 17,790 $79 TBD TBD 

Septic System Removal - - - - -
Banana River Lagoon Septic System Connections $12,260,000 13,736 $898 NIA NIA 

North IRL Septic System Connections $12,820,000 14,029 $914 NIA NIA 

Central IRL Septic System Connections $16,684,000 28,744 $746 NIA NIA 

Septic System Upgrades - - - - -
Banana River Lagoon Septic System Upgrades $4,128,000 5,145 $802 NIA NIA 

North IRL Septic System Upgrades $8,240,000 10,270 $802 N/A N/A 

Central IRL Septic System Upgrades $9,824,000 12,244 $802 NIA NIA 

Stormwater Projects - - - - -
Banana River Lagoon Stormwater Projects $4,625,000 48,391 $96 6,896 $671 

North IRL Stormwater Projects $4,850,000 52 ,936 $92 7,632 $635 

Central IRL Stormwater Projects $1,325,000 17,113 $78 2,497 $531 

Muck Removal - - - - -
Mosquito Lagoon Muck Removal $16,100,000 35,000 $460 5,250 $3,067 

Banana River Lagoon Muck Removal $71,750,000 165,300 $434 24,800 $2,893 

North IRL Muck Removal $89,250,000 231,500 $386 34,700 $2,572 

Central IRL Muck Removal $21,000,000 59,500 $353 8,900 $2,400 

Oyster Reef Living Shorelines $10,000,000 21,120 $473 7,181 $1,393 

Projects Monitoring $10,000,000 - - - -

Total $302,881,000 761,929 $398 
98,670 

$3,070 
(average) (average) 
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Table 46: Timer Fundino Need 
Total Project Cost bvYear 

Project Name Cost Year1 Year2 Year 3 Year4 Years Year6 Year7 Year 8 Year9 Year 10 
Fertilizer Year 1 of Proaram Year 2 of Proaram Year 3 or Proaram Year 4 of Prooram Year 5 of Proaram 
Management/P\Jblic $625,000 

$125,000 $125,000 $125,000 $125000 $125,000 - - - -Education 
WWTF Uoorades - - - -

City or Titusville Desinn & Permitbnn Bid & Mobilize Comolete Construction - - -
OsorevWWTF $8,000,000 $500,000 $500,000 $7000,000 - -

Constn.rcbon -
City of Palm Bay WRF $1.400,000 $1 ,400,000 - -

SentiC SV<tem Removal - - -
$12,260,000 

Deslan & PermlWna Sykes Creek N Sykes Creek M Sykes Creek T Sykes Creek X Sykes Creek V Svkes Creek U Sykes Creek Z 
Banana River Lagoon 

$500,000 $1 ,720,000 $1 160,000 $2,780,000 $280.000 $1960,000 $2 900.000 $960,000 

$12,820,000 
Desi"" & Permtttno Cocoa K & Melbourne Cocoa J Rockledoe Titusville S BeacliesA Soulh Central C South Central A South Central D Svkes Creek C 

North IRL 
$500,000 $920,000 $2,540,000 $840.000 $2,640 000 $2,300,000 $1,880,000 $1 ,200.000 -

Desion & Permlttlna Palm Bav 1/2 Sewer Palm Bav 1/2 Sewer Palm BavB West Melbourne Palm Bav A -Central IRL $16,684,000 
$500,000 $3,882,000 $3,882,000 $4,700,000 $2,240,000 $1,480,000 -

Sentlc Sv<tem Unnrades -
24 Uoarades 26 Uoarades 26 Uoarades 26 Uoarades 26Uoarades 26 Unorades 26 Unorades 26Unn~ 26 Uoorades 26 Unarades 

Banana River Lagoon $4128.000 
$384.000 $416000 $416,000 $416 000 $416000 $416000 $416.000 $416.000 $416.000 $416,000 

$8.240,000 
35 Unnrades 40 Unarade!. 55Uoarades 55 Uoarad.es 55 Uoarades 55 Unnrades 5su~- 55 Unnrades 5su~<1es 55 Uoorades 

North IRL $560,000 $640,000 $880,000 $880.000 $880,000 $880000 ·$880.000 $880,000 $880,000 $880.000 

$9,824,000 
44 Unn<ades 50 Unntades 65 Uoarades 65 U~s 65Uootades 65U""'ades 65 Unnrades 65 Uovvades 65Unmades 65 Uoarades 

Central IRL 
$704.000 $800.000 $1,040,000 $1,040,000 $ 1,040,000 $1,040,000 $1 ,040,000 $1.040 000 $1 .040.000 $ 1.040.000 

Stormwater Proieets - -
$4,625.000 

2 Proreets 3 Pro1ects 6 Prorects 6 Proreets 6 PrOiects 6 Pr~~ts 6 Pmiects 6 Prolects 
Banana River Lagoon 

$400,000 $475,000 $750,000 $600,000 $600000 $600,000 $600,000 $600.000 -
$4 850,000 

3 Pr""" ts 4 Proiects 5 Pro1ects 5 Protects 5 Prorects 5 Prnlects 5 Pro1ects 5 Pr<>lects -
North IRL 

$525,000 $675,000 $750000 $625000 $625,000 $625,000 $525000 $500000 

$1,325.000 
1 Pr~ 1~ec1 1 ~ect 1 Jo'ITll.ect 1 ...-niect 1 eel -

Central IRL 
$275,000 $225,000 $225000 $200000 $200,000 $200.000 - -

Muck Removal - -
- Near Haulover Canal Mosquito Lagoon S16 100 000 

$16 100,000 
Matners Brtdae Area 8% or Canals Newfound Harbor Area 8% or Canals Cape Canaveral Area 8°0 of Canals Pineda Causewav Area 8% of Canals Cocoa Beach Area 8% of Canals 

Banana River Lagoon S71 750.000 
$5.250000 $5 250,000 S3 500,000 S5 250,000 $26,250 000 SS.250000 $3.500.000 $5 250,000 S7 000,000 $5 250.000 

$89.250 000 
1/3 Eau Callie Area 2/3 Eau Gall1e Area T1tuSV1lle Area 112 Roekledae Area 112 Rockledne Area Cocoa Area 

Nor1h IRL 
$8,750,000 $17 500,000 s 14,000,000 $14.,000,000 514,000,000 $21,000 000 

$21000000 
Mullet C1eek Area Goal Creek Area - Melbourne Causewa" Trout Creek Area 

Cenlral IRL 
$7 000.000 $3.500,000 S7 000.000 $3,500 000 

Oyster Restora«onlLivrng - - - -Shorelines - - - - -

$4,230,000 
0.846 Miles 0.846 Miles 0.846 Miles 0.846 Miles 0.846 Miles 0.846 Miles 0.846 Miles 0.846 Miles 0.846 Miles 0.846 Miles Banana River Lagoon $423,000 $423,000 $423.000 $423 000 $423,000 $423,000 $423,000 $423,000 $423,000 $423,000 

North IRL $4,320,000 
0.864 Miles 0.864 Miles 0.864 Miles 0.864 Miles 0.864 Miles 0864 Miles 0.864 Miles 0.864 Miles 0 864 Miles o 864 Miles 
$432,000 $432 000 $432000 $432,000 $432,000 $432,000 $432,000 5432,000 $432,000 $432,000 

Central IRL $ 1,450,000 
0.290 Miles O 290 Miles O 290 Miles 0.290 Miles o 290 Miles 0.290 Miles 0.290 Miles 0.290 Miles 0.290 Miles 0.290 Miles 
$145,000 5145,000 $145,000 $145,000 $145000 $145,000 $145,000 $145,000 $145,000 $145,000 

Project Mon1tonng $1 0,000,000 
Year 1 Monltorina Year 2 Monitonna Year 3 Monitonnc Year 4 Monitonna Year 5 Monltorina Year 6 Mon1lonnn Year 7 Monitorinn Year 8 Monitonnn Year 9 Monitonna Year 10 Monitorina 

$1 000,000 $1,000 000 $1 000,000 $1000000 $1 000,000 $1,000,000 $1,000,000 $1 000,000 $1 000,000 $1 000.000 
Tota l $302 881,000 $22,373,000 $35128,000 $31,268,000 $33,456,000 $37,296 000 $30,751,000 $31241,000 $33 846 000 $34 436,000 $13 086,000 
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Section 7. Funding Needs and Leveraging Opportunities 
Brevard County is exploring a variety of possible mechanisms to fund the IRL projects in this plan, 
and one of these options may be placed on the ballot in November 2016. The options being 
considered include: 

• Special Taxing District approved by referendum to allow an ad valorem tax levy and 
bonds 

• Special Act by the legislature allowing ad valorem tax levy by referendum to issue 
bonds 

• Local government surtax (% cent sales tax) 
• Altering legislation to allow for Tourist Development Council funding to be used for 

lagoon restoration 
• Municipal Service Taxing Unit/Special District 
• Increased stormwater utility assessment 

A Save Our Lagoon referendum of 1 mill or % cent sales tax would generate approximately $32 
million per year. If one of these options is not selected, an increase in% mill would generate $16 
million per year. This is approximately half of the revenue needed for projects in each plan year. 
Therefore, to implement the projects in a timely manner according to the schedule in Table 46, 
the County will seek to use funds generated from the referendum to leverage matching funding 
from grants and appropriations and/or pay debt service on bonds. 

Examples of other funding programs (many from FDEP 2015) are: 

o Section 319 grant program - FDEP administers funds received from USEPA to implement 
projects or programs that reduce nonpoint sources of pollution. Projects or programs must 
benefit Florida's impaired waters , and local sponsors must provide at least a 40% match 
or in-kind contribution. Eligible activities include demonstration and evaluation of urban 
and agricultural stormwater BMPs, stormwater retrofits, and public education. 

o TMDL grants - Funding for projects related to the implementation of TMDLs may be 
available through periodic legislative appropriations to FDEP. When funds are available, 
the program prioritizes stormwater retrofit projects to benefit impaired waters, similar to 
the Section 319 grant program. 

o Water management district funding - Florida's five regional water management districts 
offer financial assistance for a variety of water-related projects, for water supply 
development, water resource development, and surface water restoration. Assistance 
may be provided from ad valorem tax revenues or from periodic legislative appropriations 
for alternative water supply development and Surface Water Improvement and 
Management projects. The amount of funding available, matching requirements, and 
types of assistance may vary from year to year. 

o IRL NEP - The IRL Council funds projects each year through their work plan process 
(http://www. irlcounci I .com/irl-cou ncil . htm I). 

o Community Budget Issue Request - The Florida Legislature may solicit applications 
directly for projects, including water projects, in anticipation of upcoming legislative 
sessions. This process is an opportunity to secure legislative sponsorship of project 
funding through the state budget. 

o Clean Water State Revolving Fund (SRF) loan program - This program provides low
interest loans to local governments to plan, design, and build or upgrade wastewater, 
stormwater, and nonpoint source pollution prevention projects. Discounted assistance for 
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small communities is available. Interest rates on loans are below market rates and vary 
based on the economic wherewithal of the community. The Clean Water SRF is Florida's 
largest financial assistance program for water infrastructure. 

o Florida Rural Water Association Loan Program - This program provides low-interest bond 
or bank financing for community utility projects in coordination with FDEP's SRF program. 
Other financial assistance may also be available. 

o Rural Development Rural Utilities Service Guaranteed and Direct Loans and Grants - The 
U.S. Department of Agriculture's program provides a combination of loans and grants for 
water, wastewater. and solid waste projects to rural communities and small incorporated 
municipalities. 

o Small Cities Community Development Block Grant Program - The Florida Department of 
Economic Opportunity makes funds available annually for water and sewer projects that 
benefit low- and moderate-income persons. 

o State Housing Initiatives Partnership Program - Florida Housing administers the program, 
which provides funds to local governments as an incentive to create partnerships that 
produce and preserve affordable homeownership and multifamily housing. The program 
is designed to provide very low. low and moderate income families with assistance. 
Funding may be used for emergency repairs, new construction, rehabilitation, down 
payment and closing cost assistance, impact fees, construction and gap financing, 
mortgage buy-downs, acquisition of property for affordable housing, matching dollars for 
federal housing grants and programs, and homeownership counseling 
(http://www.floridahousing.org/HousingPartners/LocalGovernments/). 

o Rural Development Funding - The U. S. Department of Agriculture provides funds that will 
cover the repair and maintenance of private septic systems. The amount of funds 
available, as well as the specific purposes for which grants are intended, changes from 
year to year. Additional details are posted on the Department of Agriculture's website 
(http://www.rurdev.usda.gov/Home.html). 
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Appendix A: Maps of the Septic System Removal Areas 

Prepared by Tetra Tech, Inc. and Closewaters, LLC 66 



July 2016 Save Our Lagoon Project Plan 

The septic systems within the unincorporated County were evaluated for connection to the central 
sewer system based on distance to a surface waterbody (ditch, canal, creek, or the IRL). Areas 
with a large number (approximately 50% or more) of septic systems within 55 yards of a surface 
water have the greatest impact on water quality and systems more than 219 yards from a surface 
water contribute very little TN loading. In Figure A-1 through Figure A-3, the septic systems 
located within 55 yards of a surface waterbody are shown in the darkest blue and those systems 
that are further than 219 yards from a surface waterbody are shown in the lightest blue. On each 
map, the focus areas that were evaluated for potential septic system removal are outlined in black. 
Those focus areas that were determined to be the most cost-effective for connection and are 
included as part of this plan are outlined in green. 

The septic systems within the cities were also evaluated for potential connection to the sewer 
system. This evaluation was conducted by identifying those areas that had at least 50% of the 
septic systems within 55 yards of a surface waterbody. The scoring of these systems, as 
described in Section 4.1.3, were also considered. The septic systems with the highest (worst) 
score are shown in blue in Figure A-4 through Figure A-9 The areas proposed for septic system 
removal as part of this plan within the cities are outlined in green. 
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The septic system locations are from the FDOH permit database. This database includes all septic systems 
permitted since 1980 or that have received repair permits since that time. 

Figure A-1: Map of South Beaches Priority Septic System Areas 
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permitted since 1980 or that have received repair permits since that time. 

Figure A-2: Map of South Central Priority Septic System Areas 
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Figure A-3: Map of Sykes Creek Priority Septic System Areas 
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Figure A-4: Map of City of Melbourne Priority Septic System Areas 
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Figure A-5: Map of City of Rockledge Priority Septic System Areas 
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Note: The septic system locations are from the FDOH permit database. This database includes all septic systems 
permitted since 1980 or that have received repair permits since that time. 

Figure A-6: Map of City of Cocoa Priority Septic System Areas 
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TITUSVILLE - SHORT TERM OPPORTUNITIES 
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Note: The septic system locations are from the FDOH permit database. This database includes all septic systems 
permitted since 1980 or that have received repair permits since that time. 

Figure A-7: Map of City of Titusville Priority Septic System Areas 
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PALM SAY - SHORT TERI\•\ OPPORTUNITIES 
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Note: The septic system locations are from the FDOH permit database. This database includes all septic systems 
permitted since 1980 or that have received repair permits since that time. 

Figure A-8: Map of City of Palm Bay Priority Septic System Areas 
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WEST MELBOURNE - SHORT TERM OPPORTUNITIES 
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Note: The septic system locations are from the FDOH permit database. This database includes all septic systems 
permitted since 1980 or that have received repair permits since that time. 

Figure A-9: Map of City of West Melbourne Priority Septic System Areas 
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T bl B 1 S a e - fTN R d f f ummary o e uc tons rom St t P . t . B ormwa er ro1ec s m an an a 1ver L a goo n 

Five-Month Five-Month Annual TN 
TN% TN Annual TN TN% 

Basin TN Load Efficiency Reductions Load (lbs/yr) Efficiency Reductions 
(lbs/yr) (lbs/yr) (lbs/yr) 

979 1,549 55% 852 7,277 45% 3,275 

1280 1, 102 55% 606 3,855 45% 1,735 
973 1,070 55% 588 4,552 45% 2,048 

963 1,030 55% 566 4,649 45% 2,092 
905 925 55% 509 2,540 45% 1, 143 
901 844 55% 464 3,685 45% 1,658 
522 721 55% 397 1,766 45% 795 

1317 717 55% 395 3,730 45% 1,679 
650 707 55% 389 2,766 45% 1,245 

1366 680 55% 374 3,295 45% 1,483 

1343 625 55% 344 3,084 45% 1,388 
492 613 55% 337 2,266 45% 1,020 
476 596 55% 328 2,005 45% 902 

1329 579 55% 319 2,916 45% 1,312 
1350 577 55% 317 2,330 45% 1,049 
815 559 55% 307 1,551 45% 698 
992 554 55% 305 2,764 45% 1,244 
388 544 55% 299 3,089 45% 1,390 

1304 542 55% 298 2,562 45% 1,153 
989 533 55% 293 2,290 45% 1,030 
539 532 55% 293 2,474 45% 1, 113 

1071 522 55% 287 2,403 45% 1,082 

350 518 55% 285 1,972 45% 888 
1337 516 55% 284 2,492 45% 1, 121 
1063 513 55% 282 2,744 45% 1,235 
1265 505 55% 278 1,652 45% 743 
1222 502 55% 276 1,974 45% 888 
1066 491 55% 270 2,575 45% 1,159 
1172 491 55% 270 1,893 45% 852 
820 490 55% 269 1,327 45% 597 
970 488 55% 269 2,427 45% 1,092 
995 477 55% 262 2,328 45% 1,048 

998 472 55% 260 2,658 45% 1,196 
451 471 55% 259 2,595 45% 1, 168 
943 469 55% 258 1,574 45% 708 
821 463 55% 254 1,394 45% 627 
705 460 55% 253 1,445 45% 650 

1309 457 55% 251 2,257 45% 1,016 

497 438 55% 579 2,374 45% 1,068 
754 438 55% 578 1,631 45% 734 
602 435 55% 574 2,374 45% 1,068 
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T bl B S a e -2: fTP Rd e uctions from ummarv o s tormwater Proiects in Banana River Lagoo n 

Five-Month 
Five-Month Annual TP TP% TP Annual TP TP% 

Basin TP Load Efficiency Reductions Load (lbs/yr) Efficiency Reductions 
(lbs/yr) (lbs/yr) (lbs/yr) 

979 213 65% 139 997 45% 448 
1280 152 65% 99 525 45% 236 
973 147 65% 96 691 45% 311 
963 142 65% 92 880 45% 396 
905 127 65% 83 395 45% 178 
901 116 65% 76 435 45% 196 
522 99 65% 65 245 45% 110 

1317 99 65% 64 644 45% 290 
650 97 65% 63 317 45% 143 

1366 94 65% 61 537 45% 242 
1384 85 65% 55 315 45% 142 
492 84 65% 55 260 45% 117 
476 82 65% 53 240 45% 108 

1329 80 65% 52 469 45% 211 
1350 79 65% 52 368 45% 165 
815 77 65% 50 250 45% 11 3 
992 76 65% 50 433 45% 195 
388 75 65% 49 307 45% 138 

1304 75 65% 49 385 45% 173 
989 73 65% 48 244 45% 110 
539 73 65% 48 258 45% 116 

1071 72 65% 47 319 45% 144 
350 71 65% 46 238 45% 107 

1337 71 65% 46 413 45% 186 
1063 71 65% 46 426 45% 192 
1265 70 65% 45 219 45% 98 
1222 69 65% 45 380 45% 171 
1066 68 65% 44 413 45% 186 
1172 68 65% 44 274 45% 123 
820 67 65% 44 249 45% 112 
970 67 65% 44 410 45% 185 
995 66 65% 43 376 45% 169 
998 .65 65% 42 420 45% 189 
451 65 65% 42 270 45% 121 
943 65 65% 42 200 45% 90 
821 64 65% 41 274 45% 123 
705 63 65% 41 210 45% 95 

1309 63 65% 41 338 45% 152 
497 60 65% 39 249 45% 112 
754 60 65% 39 211 45% 95 
602 60 65% 39 241 45% 109 
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T bl B 3 S a e - fTN R d f e uc1ons ummary o f rom St t P . t . N rth IRL ormwa er ro1ec s m 0 

Five-Month Five-Month Annual TN 
TN% TN Annual TN TN% 

Basin TN Load Efficiency Reductions Load (lbs/yr) Efficiency 
Reductions 

(lbs/yr) (lbs/yr) (lbs/yr) 

1273 1,150 55% 633 4,364 45% 1,964 

1298 1, 136 55% 625 3,810 45% 1,715 
1430 1, 135 55% 624 5,011 45% 2,255 

1349 1,094 55% 602 4,601 45% 2,070 

1439 1,044 55% 574 3,141 45% 1,41 3 
1445 1,042 55% 573 3,319 45% 1,493 

626 985 55% 542 3,560 45% 1,602 

454 919 55% 505 4,435 45% 1,996 
1416 915 55% 503 3,997 45% 1,799 
1324 911 55% 501 3,160 45% 1,422 

1077 895 55% 492 3,748 45% 1,687 
1256 870 55% 478 3,520 45% 1,584 
1335 789 55% 434 3,784 45% 1,703 

1419 780 55% 429 4,155 45% 1,870 
1409 764 55% 420 3,000 45% 1,350 

1377 717 55% 395 3,375 45% 1,519 

327 713 55% 392 4,443 45% 1,999 
1342 696 55% 383 2,608 45% 1,174 

219 662 55% 364 2,125 45% 956 

47 660 55% 363 2,996 45% 1,348 
1434 656 55% 361 2,071 45% 932 

1151 655 55% 360 2,348 45% 1,057 

1078 655 55% 360 2,778 45% 1,250 
1399 651 55% 358 3,488 45% 1,570 

1301 651 55% 358 2,277 45% 1,025 

1368 646 55% 355 2,912 45% 1,311 
408 641 55% 352 2,620 45% 1, 179 

338 633 55% 348 4,226 45% 1,902 
1367 618 55% 340 2,316 45% 1,042 
1384 618 55% 340 2,051 45% 923 
1318 609 55% 335 2,497 45% 1, 124 

155 594 55% 327 2,553 45% 1,149 

289 590 55% 324 2,471 45% 1, 112 
193 583 55% 321 2,925 45% 1,316 

1441 577 55% 762 2,298 45% 1,034 

660 576 55% 761 1,876 45% 844 
952 575 55% 759 2,780 45% 1,251 
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T bl B 4 S a e - fTP Rd e uct1ons ummarv o f rom s tormwater P . t . N h IRL ro1ec sin ort 

Five-Month Five-Month Annual TP 
Basin TP Load 

TP% TP Annual TP TP% 
Reductions 

(lbs/yr) Efficiency Reductions Load (lbs/yr) Efficiency (lbs/yr) (lbs/yr) 
1273 158 65% 103 640 45% 288 
1298 156 65% 102 511 45% 230 
1430 156 65% 102 745 45% 335 
1349 151 65% 98 721 45% 324 
1439 144 65% 93 407 45% 183 
1445 144 65% 93 441 45% 198 
626 136 65% 88 430 45% 193 
454 126 65% 82 671 45% 302 

1416 126 65% 82 508 45% 229 
1324 125 65% 82 391 45% 176 
1077 123 65% 80 641 45% 289 
1256 120 65% 78 533 45% 240 
1335 109 65% 71 578 45% 260 
1419 107 65% 70 594 45% 267 
1409 105 65% 68 455 45% 205 
1377 99 65% 64 546 45% 246 
327 98 65% 64 629 45% 283 

1342 96 65% 62 386 45% 174 
219 91 65% 59 251 45% 11 3 

47 91 65% 59 309 45% 139 
1434 90 65% 59 248 45% 112 
1151 90 65% 59 314 45% 141 
1078 90 65% 59 416 45% 187 
1399 90 65% 58 569 45% 256 
1301 90 65% 58 342 45% 154 
1368 89 65% 58 445 45% 200 
408 88 65% 57 378 45% 170 
338 87 65% 57 418 45% 188 

1367 85 65% 55 324 45% 146 
1384 85 65% 55 315 45% 142 
1318 84 65% 54 328 45% 148 
155 82 65% 53 271 45% 122 
289 81 65% 53 495 45% 223 
193 80 65% 52 440 45% 198 

1441 79 65% 52 331 45% 149 
660 79 65% 52 470 45% 212 
952 79 65% 51 471 45% 212 
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T bl B 5 S a e - ummary o f TN R d f f e uc ions rom St t P . t . C t I IRL ormwa er ro ec s m en ra 
Five-Month TN% Five-Month TN Annual TN TN% 

Annual TN 
Basin TN Load Reductions Reductions 

(lbs/yr) 
Efficiency 

(lbs/yr) Load (lbs/yr) Efficiency (lbs/yr) 
1562 1,975.9 55.0% 1,086.8 7,365.0 45.0% 3,314.2 
1762 1,652.4 55.0% 908.8 7,061.1 45.0% 3,177.5 
2159 1,461.5 55.0% 803.8 7,013.8 45.0% 3,156.2 
2075 1,422.1 55.0% 782.2 4,993.7 45.0% 2,247.2 
1615 1,397.6 55.0% 768.7 6,256.6 45.0% 2,815.5 
1582 1,392.9 55.0% 766.1 5,338.1 45.0% 2,402.1 

T bl B 6 S a e - f TP R d f f ummary o e uc ions rom St t P . t . C t I IRL ormwa er rOJ ec s m en ra 
Five-Month TP% Five-Month TP Annual TP TP% 

Annual TP 
Basin TP Load Reductions Reductions 

(lbs/yr) Efficiency (lbs/yr) Load (lbs/yr) Efficiency (lbs/yr) 
1562 272.1 65.0% 176.9 997.8 45.0% 449.0 
1762 227.5 65.0% 147.9 1,093.3 45.0% 492.0 
2159 201.2 65.0% 130.8 801.8 45.0% 360.8 
2075 195.8 65.0% 127.3 803.7 45.0% 361.7 
1615 192.4 65.0% 125.1 866.6 45.0% 390.0 
1582 191.8 65.0% 124.7 984.7 45.0% 443.1 
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ORDINANCE 2016-------

AN ORDINANCE OF THE BOARD OF COUNTY COMMISSIONERS OF 
BREVARD COUNTY, FLORIDA, CALLING A COUNTYWIDE SA VE OUR 
LAGOON Yi CENT SALES TAX REFERENDUM ELECTION ON NOVEMBER 
8, 2016 WITHIN THE TERRITORIAL LIMITS OF BREVARD COUNTY ON 
THE QUESTION AS TO WHETHER THE BOARD OF COUNTY 
COMMISSIONERS SHOULD LEVY A Yi CENT INFRASTRUCTURE SALES 
TAX FOR FINANCING THE COUNTY'S SHARE OF THE COST FOR THE 
SAVE OUR LAGOON PROJECT PLAN; PROVIDING FOR FINDINGS; 
CALLING A REFERENDUM; PROVIDING FOR NOTICE OF THE 
REFERENDUM; PROVIDING FOR BALLOT LANGUAGE; APPROVAL OF 
SAVE OUR LAGOON PROJECT PLAN; PROVIDING FOR LEVY OF THE Yi 
CENT SALES TAX FOR RESTORATION OF THE INDIAN RIVER LAGOON; 
CREATING A SA VE OUR INDIAN RIVER LAGOON PROJECT TRUST FUND; 
SA VE OUR LAGOON OVERSIGHT COMMITTEE; PROVIDING FOR 
SEVERABILITY; REPEALER; AND AN EFFECTIVE DATE. 

BE IT ORDAINED BY THE BOARD OF COUNTY COMMISSIONERS OF 
BREVARD COUNTY, FLORIDA: 

SECTION 1. AUTHORITY FOR ORDINANCE. This Ordinance is adopted pursuant 
to Sections 212.055(2), Florida Statutes; Chapter 125, Florida Statutes, Section 101.161, Florida 
Statutes and all other applicable provisions oflaw, including Florida election laws. 

SECTION 2. FINDINGS The County Commission hereby finds and determines as 
follows: 

A. That section 212.055, Florida Statutes grants the Board of County Commissioners 
the discretionary authority to pass an ordinance calling a referendum on the issue as to whether a 
Yi cent sales tax should be approved to finance, plan, and construct infrastructure, as that term is 
defined in subsection ( d) 1. of section 212.055, Florida Statutes, and for the acquisition of any 
interest in land for public recreation, conservation, or protection of natural resources; 

B. That section 212.055(2)(d)l. defines "infrastructure" to mean "[a]ny fixed capital 
expenditure or fixed capital outlay associated with the construction, reconstruction, or 
improvement of public facilities that have a life expectancy of 5 or more years, any related land 
acquisition, land improvement, design, and engineering costs, and all other professional and 
related costs required to bring the public facilities into service. For purposes of this sub
subparagraph, the term "public facilities" means facilities as defined in s. 163 .3 164(3 8), 
s.163.3221(13), or s. 189.012(5), regardless of whether the facilities are owned by the local 
taxing authority or another governmental entity. 

1 
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C. Sections 163.3164(38), 163.3221(13), and 189.012(5), Florida Statutes all define 
the term "public facilities" to include parks and recreational facilities. 

· D. Chapter 163.3177 requires every county to include a recreation and open space 
element in their comprehensive plan. The relevant section of that statute reads as follows: Fla. 
Stat. § 163.3177: (6)(e) A recreation and open space element indicating a comprehensive 
system of public and private sites for recreation, including, but not limited to, natural 
reservations, parks and playgrounds, parkways, beaches and public access to beaches, open 
spaces, waterways, and other recreational facilities. 

E. In the Brevard County comprehensive plan, the term "open space" and 
"recreation" are defined as follows: 

I . Open Space - lands and water not covered by structures including agriculture, 
which are suitable for passive recreation or conservation use. 

2. Recreation - the pursuit ofleisure time activities occurring in an indoor or 
outdoor setting. 

F. In turn, the term "passive recreation" is defined as: " 

1. Passive Recreation - recreation uses where very minimum alteration of 
vegetation, topography or other native feature is necessary, for the enjoyment 
of the site amenities. Activities which are considered passive include, but are 
not limited to, hiking, bicycling, nature observation, camping, non-motorized 
boating, rowing, swimming, picnicking, archaeological or historic 
preservation. 

G. As defined in the Comprehensive Plan Glossary, the term "passive recreation" 
includes ·activities such as sailing, rowing, swimming, nature observation and, though not listed, 
would also include sailboarding and non-motorized recreational fi shing- all of which are 
activities commonly undertaken on the Indian River Lagoon, and all of which depend upon a 
swimmable and fishable quality of water 1 allowing the lagoon to function as a natural "passive 
recreation" "open space", "public recreational facility" and a "public site for recreation." 

H. The recognition of the Lagoon's availability and contemplated use for passive 
recreation is found in the Coastal Management element of the comprehensive plan in Policy 11.9 
which reads: 

I . "Brevard County shall investigate the feasibility of acquiring narrow strips 

1 http://www.dep.state.flus/water/wgssp/classes.htm 
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ofland along the Indian River Lagoon, where such areas could provide visual 
access or provide parking for passive recreation within the Lagoon." 

I. As an open water body, the Indian River Lagoon also falls within the scope of 
numerous goals, policies and objectives found in the recreation and open space element of the 
plan relating to passive recreation.2 

J. "The U.S. Environmental Protection Agency (EPA) designated the lagoon as "an 
estuary of national significance" in April 1990 and included the lagoon in the National Estuary 
Program. The Indian River Lagoon National Estuary Program is a partnership whose members 
work to improve the water quality and ecological integrity of the 156-mile-long estuary on 
Florida's east coast. The St. Johns River and South Florida water management districts, the five 
counties that border the lagoon - Brevard, Indian River, Martin, St. Lucie and Volusia - and 
representatives of state, federal and regional governments and agencies make up the Indian River 
Lagoon Advisory Board, charged with guiding and overseeing the lagoon 's protection and 

2 Recreation And Open Space Element 
GOALl 
PROVIDE AP ARK AND OPEN SPACE SYSTEM WHICH OFFERS OPPORTUNITIES FOR A 
VARIETY OF PASSIVE AND ACTIVE RECREATION, PROMOTES VISUAL APPEAL AND 
PROVIDES RELIEF FROM EXPANSES OF DEVELOPMENT. 

Parks and Open Space System 
Objective 1 
Provide a system of parks and open space to meet the recreational needs of the public. 

Policy 1.6 
Develop and enhance existing parks and open space sites to provide additional recreational facilities based 
on the recreational needs of the public and as funding become available. 

GOAL2 
PROVIDE A COMPREHENSIVE PROGRAM OF ACTIVE AND PASSIVE RECREATION THAT 
MEETS THE NEEDS OF THE PUBLIC. 

Objective 1 
To ensure that Brevard's waterways are a publicly-accessible local system of waterways linked to a larger 
regional system that contributes to the greatest possible recreational and commercial access to the 
navigable waters of the State of Florida in a manner that does not jeopardize their environmental values. 

Policy 1.1 
By 2011 , the County shall identify, inventory and characterize its system of waterways in terms of use, 
capacity and relationship to recreational and commercial working waterfronts. 

Public and Private Partnerships 
Objective 4 
Coordinate public and private resources to meet recreational demands. 
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restoration." http://www. cakex. org/ directory/ organizations/indian-river-lagoon-nati onal-estuary
pro gram 

K. With regard to the function and restoration of water quality in the Indian River 
Lagoon, the Florida Legislature has made the following findings: 

1. The Indian River Lagoon system has been targeted by the state as a priority water 
body for restoration and preservation since the 1987 Surface Water Improvement and 
Management Act; 

2. Coastal lagoon activities relating to saltwater fishing account for a multibillion dollar 
economic base; 

3. The St. Johns River and South Florida Water Management Districts have jointly 
developed a management plan that includes water quality improvement, habitat 
restoration, and public awareness and education; and 

4. The Legislature supports the restoration efforts of the water management districts. 3 

L. Based upon the above statutory and county comprehensive plan provisions, EPA 
designation, and findings by the Florida Legislature, the Board of County Commissioners 
concludes that the Indian River Lagoon is a "public facility" as that tenn is defined in section 
212.055(2), Florida Statutes. 

M. Because the Indian River Lagoon meets the definition of a "public facility," 
section 212.055(2), Florida Statutes, authorizes the use of the Yi cent discretionary local 
government infrastructure sales tax for capital improvement projects, which include capital 
maintenance such as muck removal, and projects with a life span of 5 years or longer such as 
projects to reduce primary sources of pollution (including excess fertilizer, septic systems, 
nutrient rich reclaimed water, and stormwater); to remove historical pollution that is now 
accumulated in muck deposits that smother seagrass, cloud the water column, release nutrients 
and deplete oxygen; and to restore natural stabilization and filtration systems (including oyster 
bars and living shorelines). 

N. The population of Brevard County exceeds 75,000 people and for the tax year 
2016, the taxable value of real property is less than 60 percent of the just value of real property 
for ad valorem tax purposes, as determined by the Brevard County Property Appraiser's Office. 

0. Based on the data provided by the Brevard County Property Appraiser's Office, 
section 212.055(2)(g), Florida Statutes applies within Brevard County, which statute provides as 
follows: 

(g) Notwithstanding paragraph (d), a county having a population greater than 75,000 in 
which the taxable value of real property is less than 60 percent of the just value of real 
property for ad valorem tax purposes for the tax year in which an infrastructure surtax 

3 Fla. Stat. §320.08058(a) 
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referendum is placed before the voters, and the municipalities within such a county, may 
use the proceeds and interest of the surtax for operation and maintenance ofparks and 
recreation programs and facilities established with the proceeds of the surtax throughout 
the duration of the surtax levy or while interest earnings accruing from the proceeds of 
the surtax are available for such use, whichever period is longer. 

P. In 1996 the Florida Advisory Council on Intergovernmental Relations, assisted by 
the State of Florida Department of Revenue, interpreted the uses for "operation and maintenance 
of parks and recreation programs and facilities established with the proceeds of the surtax" to 
authorize use of the infrastructure surtax for the "operation and maintenance of parks and 
recreation programs, as well as facilities originally established with surtax proceeds"4

. 

Q. The Board of County Commissioners finds that the Save Our Lagoon Project Plan 
presented with this Ordinance, along with the Indian River Lagoon Comprehensive Conservation 
and Management Plan5 referenced in the Surface Water Management Element of the Brevard 
County Comprehensive Plan, constitute a recreation program within the meaning of section 
212.055(2)(g), Florida Statutes based upon the goals, objectives and policies in each respective 
plan, as set fo1th in the following subparagraph R: 

R. Brevard County Comprehensive Plan: Surface Water Management Element: 
Policy 1.3: The Natural Resources Management Office shall be the lead agency for the 
development and implementation of the Master Stormwater Management Plan and shall 
coordinate its efforts with the St. John's River 1ter Management District on the Indian River 
Lagoon Comprehensive Conservation and anagement Plan (CCMP), Total Maximum 
Daily Loads (TMDL's) and the National Poll ·on Discharge Elimination System (NPDES) 
permit schedule and requirements. 

Indian River Lagoon Comprehensive Conservation and Management Plan: 
As part of the effort to coordinate and compliment the IRL SWIM and IRL CCMP plans, 
the IRL NEP adopted the three IRL SWIM goals: 
Goal 1: To attain and maintain water and sediment of sufficient quality to support a 
healthy estuarine lagoon ecosystem; 
Goal 2: To attain and maintain a functioning, healthy ecosystem which supports 
endangered and threatened species, fisheries, commerce and recreation; 
Goal 3: To achieve heightened public awareness and coordinated interagency 
management of the Indian River Lagoon ecosystem. 

4 Local Government Financial Information Handbook, July I 996, Florida Advis01y Council on Intergovernmental 
Relations, with the assistance of the Department of Revenue and its Division of Economic and Demographic 
Research, Joint Legislative Management Committee, Florida Legislature; p. 185; 
http://edr.state.fl .us/Content/local-govemment/reports/lgfih96 .pdf 

5 httos://www.epa.gov/sites/production/fi les/201 5-09/documents/ccmp update 2008 final.pdf 
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The IRL NEP added one additional goal to the CCMP relating to the identification of 
long term funding resources for implementation of the CCMP's recommendations: 
Goal 4: To identify and develop long-term funding sources for prioritized projects and 
programs to preserve, protect, restore and enhance the Indian River Lagoon system. 

Objective: Develop and implement a coordinated scientific conservation and 
management strategy to preserve, protect and restore biodiversity in the Indian River 
Lagoon. 

Point Source Discharges Action Plan 
Objective: To ensure compliance with the Indian River Lagoon Act and to reduce or 
eliminate, where possible, industrial and domestic wastewater discharges to the Indian 
River Lagoon 

PS-1 Ensure compliance with the Indian River Lagoon Act, Chapter 90-262, also 
known as the Indian River Lagoon Act. 
PS-3 Reduce or eliminate industrial discharges to the Indian River Lagoon. 

On-Site Sewage Treatment and Disposal Systems Action Plan 
Objective: Determine the impacts on on-site sewage treatment and disposal systems 
(OSTDS) on the resources of the Indian River Lagoon and to develop and implement 
strategies to address these impacts. 

OSDS-4: Promote the connection of areas served by OSTDS to central sewer service or, 
where connection to central sewer is not feasible, promote the development and use of 
alternative or advanced OSTDS technologies offering improved treatment in areas 
identified in the IRL SWIM studies as "problem" or "potential problem" for OSTDS. 
Identify and publicize potential funding sources that could be used to connect areas 
served by OSTDS to central sewer or support the development and use of alternative or 
advanced OSTDS technologies. 

Fresh and Storm Water Discharges Action Plan 
Objective: To develop and implement strategies to address the impacts of freshwater and 
stormwater discharges on the resources of the Indian River Lagoon. 

FSD-4 Develop and implement best management practices (BMPs) for the management 
of storm water, agricultural and fresh water discharges. 

FSD-6 Reduce the impacts of muck on the Indian River Lagoon. 

FSD-10 Encourage the proper use of fertilizers, herbicides, pesticides and reuse water. 

FSD-11 Educate residents and property owners about the impacts of freshwater and 
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stormwater discharges on the Indian River Lagoon and what they can do to reduce these 
impacts. 

FSD-12 Continue reviews of plans ofreclamation for water control districts and the 
standard operating procedures and project works of each large drainage system and 
agricultural drainage system. Develop and implement strategies to reduce discharges and 
pollutant loadings to the Indian River Lagoon from these sources. 

FSD-13 Upgrade existing urban and agricultural stormwater systems to reduce pollutant 
loadings to the Indian River Lagoon. 

FSD-14 Develop and implement appropriate mechanisms to fund and undertake the 
operation, maintenance and improvement of urban and agricultural stormwater 
management systems to reduce pollutant loadings 

Seagrass Protection, Restoration And Management Action Plan 
Objective: To protect and restore seagrass integrity and functionality in the Indian River 
Lagoon by reducing anthropogenic impacts and attaining and maintaining water quality 
capable of supporting a healthy, productive and sustainable submerged aquatic vegetation 
community meeting the seagrass coverage and depth targets developed by the water 
management districts for the Indian River Lagoon. 

SG-1 Implement a program of protection, restoration and management activities needed 
to maintain, protect and restore the seagrass/SA V community of the Indian River Lagoon. 

Wetlands Action Plan 
Objective: Preserve, protect, restore and enhance the wetland resources of the Indian 
River Lagoon region. 

W-5 Continue the restoration and rehabilitation of impacted or impounded coastal 
wetlands. 

Fisheries Action Plan 
Objective: Conserve, protect, and restore the fin and shellfish resources of the Indian River 
Lagoon 

F-1 Conserve, protect, restore and manage the finfish and shellfish resources in the 
Indian River Lagoon region. 

Public Involvement and Education Action Plan 
Objective: Facilitate implementation of the Indian River Lagoon (IRL) Comprehensive 
Conservation and Management Plan (CCMP) through public involvement and education. 

PIE-1 Implement and expand public involvement and education projects or programs. 
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PIE-4 Increase public and governmental involvement in activities designed to protect and 
restore the resources of the Indian River Lagoon. 

PIE-5 Strategically prioritize and implement public education programs based on 
pollution potential, perceived likelihood for behavior change, resource availability, and 
opportunities that arise. 

Brevard County Comprehensive Plan: Surface Water Management Element: 
Policy 1.7 Brevard County should continue the public information program on the value 

of storm water management. The County should continue to coordinate this program with Natural 
Resource Conservation Service (NRCS), the Indian River Lagoon National Estuary Program and 
other appropriate agencies. 

Policy 4.11 Brevard County will continue to identify and map point and nonpoint sources 
of pollution within the Indian River Lagoon system and watershed to identify and reduce point 
and nonpoint sources of pollution. This program shall be coordinated with other federal, state 
and local agencies. 

Conservation Element 
Policy 3.3 Brevard County shall continue to make efforts to prevent negative impacts of 

development in and adjacent to the Indian River Lagoon and its tributaries designated as Class II 
waters, Aquatic Preserves and Outstanding Florida Waters by implementing and revising as 
necessary, the Surface Water Protection Ordinance ... 

Policy 3.4 Brevard County shall continue to prevent negative impacts of development in 
and adjacent to Class III waters (except Outstanding Florida Waters and Aquatic Preserves) 
along the St. Johns River and Indian River Lagoon and its tributaries by implementing and 
revising as necessary, the Surface Water Protection Ordinance ... 

Policy 3.8 When deemed necessary to meet State-mandated water quality standards, 
Brevard County may establish setbacks from the shoreline of the Indian River Lagoon for septic 
tanks and drainfields. Such setbacks shall at a minimum, be in accordance with F.S. 381.0065(4), 
as may be amended. In those cases where there is insufficient lot depth to meet County
established setbacks more stringent than those established by State statute, septic tanks and 
drainfields shall be located in accordance with F.S. 381.0065(4), as may be amended. 

Policy 3.10 Brevard County shall continue to work with the St. Johns River Water 
Management District (SJRWMD), FDEP, and Indian River Lagoon Program (IRLP) and other 
appropriate agencies in developing appropriate water quality standards for estuarine waters 
within the Indian River Lagoon. 

Policy 3.11 Brevard County shall continue to support programs for plugging free-flowing 
artesian wells, with highest priority being given to those adjacent to the Lagoon. 

Policy 3.13 Brevard County strongly supports the designation of the Indian River Lagoon 
from SR 405 north to the County line as an Aquatic Preserve. 

Policy 3.15 By 2013, the County shall establish appropriate protective measures along 
conveyance systems and tributaries of the St. Johns River and Indian River Lagoon to meet State 
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and Federal water quality standards. 

S. In January through March 2016, Brevard County residents endured the most 
extensive and intensive algal bloom ever recorded in the Indian River system during 
winter/spring months. The collapse of this bloom in March resulted in one of the most 
extensive fish kills ever recorded in the county. The winter/spring 2016 bloom followed an 
algal super bloom that occurred in 2011 , brown tides that followed in 2012, 2013 and 2015, and 
unusual mortality events for dolphins, manatees and pelicans. 

T. On March 29, 2016 the Board of County Commissioners voted to send a letter to 
the Governor requesting assistance. The Governor sent the leadership of multiple state 
agencies to assess the fish kill and meet with County staff and members of the Legislative 
delegation to discuss solutions and resource needs. The County was advised to develop a 
project plan to include a comprehensive list of projects to restore lagoon health, estimate the 
funding needs for those projects and determine a timetable for implementation. With such a 
plan, the County would be in a better position to seek dedicated cost-share from the FL 
Legislature. 

U. On April 7, 2016 the County Commission directed staff to develop a Save Our 
Lagoon Project Plan to restore health to the lagoon and explore dedicated funding mechanisms 
to fund the entire plan or provide the local match needed to leverage State appropriations and 
other grants. 

V. The proposed Save Our Lagoon Project Plan includes a portfolio of projects to 
Reduce primary sources of pollution (including excess fertilizer, septic systems, nutrient rich 
reclaimed water, and stormwater); Remove historical pollution that is now accumulated in 
muck deposits that smother seagrass, cloud the water column, release nutrients and deplete 
oxygen; Restore natural stabilization and filtration systems (including oyster bars and living 
shorelines); and a process to monitor project implementation, efficiency, and cost-effectiveness 
with a volunteer citizen oversight committee to Respond to monitoring data, new technology, 
changing conditions, alternative project proposals and recommend plan revisions to the County 
Commission annually. The projected cost of the proposed plan is $302,881 ,000. 

SECTION 3. REFERENDUM . A referendum election is hereby called and ordered to 
be held in Brevard County at the time of the next general election to be held on November 8, 
2016 to determine whether the board of county commissioners should levy a Yi cent sales tax for 
financing the county' s share of the cost for the Save Our Lagoon project plan. 

SECTION 4. NOTICE OF REFERENDUM. This Ordinance shall be published twice 
in full as part of the Notice or the Referendum Election, together with a notice in substantially 
the form attached hereto as Exhibit "A" in Florida Today, a newspaper of general circulation in 
the County. The publications shall occur once in the fifth week and once in the third week prior 
to the week which includes November 8, 2016. 

9 



SECTION 5. NOTICE TO SUPERVISOR OF ELECTIONS. Upon adoption of this 
ordinance, notice of the calling of the referendum election provided for in this Ordinance shall be 
delivered to the Supervisor of Elections. This Ordinance shall not be implemented unless the 
Supervisor of Elections provides her consent to a date when the registration books can be 
available pursuant to Section 100.151, Florida Statutes. 

SECTION 6. PLACES OF VOTING, INSPECTORS, CLERKS. The polls will be open 
at the voting places on the date of the referendum during the times prescribed by law. All 
qualified electors residing within the County shall be entitled and permitted to vote at the 
referendum on the proposition set forth below. The places of voting and the inspectors and clerk 
for the referendum shall be those designated by the Supervisor or Elections of Brevard County. 

SECTION 7. OFFICIAL BALLOT. Ballots to be used in the referendum shall contain a 
statement of the description of the proposed issue on economic development ad valorem tax 
exemptions and shall be in substantially the following form: 

Caption: 

BALLOT 
Brevard County, Florida 

Save Our Indian River Lagoon Yz Cent Sales Tax Referendum 

To restore the Indian River Lagoon through financing, planning, constructing, 
maintaining, and operating capital improvements and capital maintenance projects 
and programs designed to improve water quality, fish, wildlife and marine habitat, 
remove muck and reduce pollution, shall an ordinance be approved levying a Yi cent 
sales tax for ten years and requiring deposit of all revenue to a Save Our Lagoon 
Trust Fund solely for such projects, with citizen committee oversight and annual 
independent audits? 

FOR the Yi cent sales tax 

AGAINST the Yi cent sales tax 

SECTION 8. ABSENTEE VOTING. The form of ballots to be used in such referendum 
for absentee voters shall be the same as used at the polling places for said referendum or such 
other form as may be prescribed by law. 

SECTION 9. PRINTING OF BALLOTS. The Supervisor or Elections for Brevard 
County is hereby authorized and requested to (a) have sample ballots printed and to deliver such 
sample ballots to the inspectors and clerks on or before the date and time for opening of the polls 
for such referendum and (b) have official ballots for use in such referendum printed and 
delivered in accordance with law. 
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SECTION 10. PAYMENT OF REFERENDUM EXPENSES. The County Manager is 
hereby authorized and directed to approve the payment of lawful expenses associated with 
conducting the referendum election and the Clerk of the Board of County Commissioners is 
hereby authorized and directed to disburse the funds necessary to pay such expenses. 

SECTION 11. VOTER REGISTRATION BOOKS. The Supervisor of Elections for 
Brevard County is hereby authorized and requested to furnish the poll workers, inspectors and 
clerks required at each place where the votes are to be cast in such referendum, as well as 
applicable portions of the registration books or certified copies thereof showing the names of the 
qualified electors residing in the County. 

SECTION 12. ELECTION PROCEDURE. The referendum shall be held and conducted 
in the manner prescribed by law and shall, as soon as practicable, be returned and canvassed in 
the manner prescribed by law. The result shall show the number of qualified electors who voted 
at such referendum and the number of votes cast respectively for and against approval of the 
proposition. Upon certification in the manner prescribed by law, the results shall be recorded in 
the minutes of the Board of County Commissioners. 

SECTION 13. ELECTION RESULTS. If the maJonty of the votes cast at such a 
referendum shall vote for the proposition, the Ordinance shall take effect and be implemented 
and administered by the Board of County Commissioners through its County Manager and 
designees. 

SECTION 14. APPROVAL OF SA VE OUR LAGOON PROJECT PLAN 
The Save Our Lagoon Project Plan (SOLPP), as presented to the Board of County 

Commissioners on August 23, 2016, is hereby approved and adopted. The implementation of the 
SOLPP shall be undertaken by the Brevard County Board of County Commissioners through and 
under the supervision of the County Manager or his designee, with Oversight Committee input 
and coordination with the Indian River Lagoon Council and all state and federal agencies 
participating in the implementation of the SOLPP. 

SECTION 15. LEVY OF Vi CENT SALES TAX FOR INDIAN RIVER LAGOON 
RESTORATION 

As authorized under section 2121.055(2), Florida Statutes, upon the effective date of this 
ordinance there is hereby levied for a period of ten years a Yi cent infrastructure sales surtax to 
be collected, deposited and expended for Indian River Lagoon improvements, projects and 
programs, as specified in this ordinance. 

SECTION 16. SA VE OUR INDIAN RIVER LAGOON PROJECT TRUST FUND. 
If the county electorate approves the Vi cent infrastructure sales surtax provided for in this 

ordinance, the County Manager, or his designee in cooperation with the Board Finance division 
of the Office of the Clerk of the Circuit Court, shall create a Trust Fund reserved solely for the 
deposit of revenues derived from the approved tax. Thereafter, all revenues collected from the 
tax shall be deposited into the Trust Fund and shall be distributed in the manner provided for in 
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the interlocal agreement required under section 212.055(c)l., Florida Statutes. Trust Fund 
expenditures shall be restricted to : 

1. reasonable and necessary capital improvement, capital maintenance and other projects 
and programs implementing a) the Save Our Lagoon Project Plan, as adopted 
hereunder or as amended from time to time; b) in the Indian River Lagoon 
Conservation and Management plan, as amended from time to time; and/or c) with 
the approval of the Board of County Commissioners, the costs of any lagoon 
restoration project or program identified and pursued in accordance with any future 
plan, as amended from time to time, enacted by the Indian River Lagoon Council 
created pursuant to the Indian River Lagoon National Estuary Program Interlocal 
Agreement dated February 19, 2015. Such reasonable and necessary expenses may 
include lagoon restoration project permitting costs and the costs experts used in 
obtaining or consulting on the acquisition of such permits; 

2. Costs of issuing bonds, including financial advisor fees; bond counsel fees; and bond 
validation attorneys and expert witness fees, if any are utilized; 

3. lagoon restoration project related costs, if any, contemplated by the interlocal 
agreement required by section 212.055(2), Florida Statutes; 

4. any reasonable lagoon restoration related project or expense approved by the Board of 
County Commissioners, at its discretion, upon recommendation by the Save Our 
Lagoon Oversight Committee established hereunder; 

5. Lagoon restoration project related operation and maintenance expenses; 
6. Save Our Lagoon Project Plan education and community awareness initiatives or 

programs; 
7. any membership dues payable to the Indian River Lagoon Council. 

Such expenditures shall be made in accordance with established county contract, bidding and 
authorized administrative expense limitations, as set forth in Board policies and County Manager 
Administrative Orders. 

Such expenditures may include use for grant matching funds for federal, state or private 
contributions pledged for paying expenses or costs related to lagoon restoration projects, or 
repayment of bonds, if any, issued for financing the cost of capital improvement or capital 
maintenance projects related to the restoration of the Indian River Lagoon. 

SECTION 17. SA VE OUR LAGOON OVERSIGHT COMMITTEE 
There is hereby created an Save Our Lagoon Oversight Committee which shall consist of seven 
members. The intent of this volunteer oversight committee of diversely skilled citizens would be 
to recommend updates of the Save Our Lagoon Project Plan to the Board of County 
Commissioners annually and to provide public oversight and a transparent process that not only 
allows, but fosters, development and implementation of better, less costly and/or more timely 
tools and techniques for restoration of the Indian River Lagoon. 

A. STRUCTURE: 
Membership shall consist of seven representatives and seven alternates. Committee members 
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shall represent a diversity of demonstrated expertise and experience to annually update and 
improve the Save Our Lagoon Project Plan. Each member and alternate shall represent at least 
one of the following fields of expertise: science, technology, economics/finance, real estate, 
education/outreach, tourism, and lagoon advocacy. A good working knowledge of lagoon water 
quality issues and sources of pollution is highly desirable. A Chair and Co-Chair shall be elected 
by a majority vote of the Oversight Committee members. 

B. APPOINTMENT PROCESS: 
The County Commissioners shall call for interested volunteers to submit their qualifications to 
the Natural Resources Management Department. ONRM Department staff will review the 
applications and provide a qualified list of applicants to the League of Cities and to the County 
Commission to ensure that municipal and County interests are represented. The League will 
nominate members for three fields of expertise and nominate alternates for the remaining. four 
fields of expertise. Each Commissioner will review the qualifications of the remaining 
applicants and score them from 1 to 3. Department staff will tabulate the ranking scores to select 
members for the remaining four fields of expertise and alternates for the remaining three fields of 
expertise. The County Commission will appoint the League of City nominees to the Oversight 
Committee and fill the remaining seats with candidates with the highest County Commission 
ranking. Appointments will be for two year terms, after which time members and alternates may 
be considered for reappointment or replacement. If replacement members or alternates are 
required, the entity who selected that member can upgrade the alternate to the member seat, 
choose a replacement from the existing pool of applicants, or request a new call for qualified 
citizen volunteers. 

C. RESPONSIBILITIES: 
1. Although Save Our Lagoon plan was developed with the best information 

available in 2016, verifying the sources of water quality pollution and keeping up with 
technological advancements is important for maximizing timely and cost-effective solutions. In 
order to review and adapt to better information and opportunities through time, monitoring is 
necessary. As projects from this plan are implemented, the actual costs and nutrient reduction 
benefits will be tracked. 

2. Brevard County staff will provide project monitoring reports to the Oversight 
Committee and will work with them to recommend adjusting the planned projects, as needed. An 
adaptive management process shall be utilized to allow alternative projects to be submitted by 
municipalities and other community or lagoon focused partners for review by the Oversight 
Committee for inclusion in the next annual update to this plan. 

3. The role of the Oversight Committee will be to review monitoring data on 
timeliness of project delivery, actual and updated project costs, and actual nutrient removal 
effectiveness, review new literature and local studies on the types of projects included in the plan 
and potential alternative project types, evaluate alternative project proposals received from the 
community, and recommend annual adjustments to the plan including Table 46, the Timeline for 
Funding Needs. 

4. The Committee's recommendations will be presented annually by the Committee 
Chair, working with Department staff, to the Board of County Commissioners for their inclusion; 
modification and inclusion; or non-inclusion in the Save Our Lagoon plan. 

5. Upon County Commission approval, a project or projects that deliver comparable 
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nutrient removal benefits may be added to listed Save Our Lagoon projects or substituted for the 
funding allocated to one or more other Save Our Lagoon projects in the same sub-lagoon. 
Unless otherwise agreed to by the County Commission, if a substituted project costs more than 
the project listed in the Save Our Lagoon plan, the requesting partner must provide the balance 
of the costs. 

SECTION 18. SEVERABILITY. In the event that any word, phrase, clause, sentence or 
paragraph hereof shall be held invalid by any court of competent jurisdiction, such holding shall 
not affect any other word, clause, sentence or paragraph hereof. 

SECTION 19. REPEALING CLAUSE. All ordinances or other actions of the County 
which are in conflict herewith are hereby repealed to the extent of such conflict or inconsistency. 

SECTION 20. EFFECTIVE DATE. This Ordinance shall take effect upon November 8, 
2016 if the Yz cent sales tax is approved by a majority of the electors of the county voting in the 
referendum on that date. However, the Ordinance shall not be implemented until such time as a) 
the Supervisor of Elections has consented to obtaining and making registration books available 
in accordance with Section 100.151 , Florida Statutes; b) election results demonstrate an 
affirmative vote of the majority of the electors has approved the Save Our Indian River Lagoon 
1h cent sales tax. 

DONE AND ADOPTED in Regular Session of the Board of County Commissioners of 
Brevard County, Florida this 23rd day of August, 2016. 

ATTEST: 

Scott Ellis, Clerk 

BOARD OF COUNTY COMMISSIONERS 
OF BREY ARD COUNTY, FLORIDA 

Jim Barfield, Chair 

(as approved by the Board on August 23 , 2016) 
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Exhibit "A" 

NOTICE OF SAVE OUR SAVE OUR INDIAN RIVER LAGOON Yi CENT SALES TAX 
REFERENDUM 

Pursuant to the provisions of Section 100.342, Florida Statutes, notice is hereby given 
that a referendum election shall be held on Tuesday, November 8, 2016, to determine whether 
the Brevard County Board of County Commissioners should levy a Yi cent infrastructure sales 
tax for financing the county' s share of the cost for the Save Our Lagoon Project Plan as 
described in the following Ordinance number 2016- adopted by the Board of County 
Commissioners of Brevard County, Florida on , 2016: 

(Set forth adopted Ordinance here) 
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IV C - replacement 

Exhibit C 

INTERLOCAL AGREEMENT 

This Inter local Agreement, was made and entered into this _ day of , 2016, 
by and between Brevard County, Florida ("County") and [Municipalities Here], all of which are 
political subdivisions of the State of Florida and collectively are referred to herein as "Parties." 

WITNESSETH 

WHEREAS, it is critical that this interlocal agreement be executed by all parties on or 
before August 23, 2016 in order to meet the deadline set by the Supervisor of Elections for 
submitting ballot language; and 

WHEREAS, the Board of County Commissioners of Brevard County, Florida, has been 
granted authority under Section 212.055(2)( a), Florida Statutes, to levy for a period of ten (10) 
years from the date oflevy, a discretionary infrastructure sales tax of a one half cent, pursuant to 
ordinance enacted by a majority of the members of the Board of County Commissioners and 
approved by a majority of the electors of the County voting in a referendum on the surtax; and 

WHEREAS, Section 212.055(2)(d)l. , Florida Statutes, defines "infrastructure" to mean 
"[a]ny fixed capital expenditure or fixed capital outlay associated with the construction, 
reconstruction, or improvement of public facilities that have a life expectancy of 5 or more years, 
any related land acquisition, land improvement, design, and engineering costs, and all other 
professional and related costs required to bring the public facilities into service. For purposes of 
this sub-subparagraph, the term "public facilities" means facilities as defined in s. 163.3164(38), 
s.163 .3221(13), ors. 189.012(5), regardless of whether the facilities are owned by the local 
taxing authority or another governmental entity; and 

WHEREAS, Sections 163.3 164(38), 163.3221(13), and 189.012(5), Florida Statutes all 
define the term "public facilities" to include parks and recreational facilities; and 

WHEREAS, based upon Florida law, the County comprehensive plan, a 1987 EPA 
designation, and findings by the Florida Legislature, the Parties find that the Indian River 
Lagoon is a "public facility" as that term is defined in section 212.055(2), Florida Statutes; and 

WHEREAS, the Parties see the urgent need to implement the "Save Our Lagoon Project 
Plan," with the aim to restore the Indian River Lagoon through financing, planning, constructing, 
maintaining, and operating capital improvements and capital maintenance projects and programs 
designed to improve water quality, fish, wildlife and marine habitat, remove muck and reduce 
pollution, as permitted under Section 212.055(2)(d)l., Florida Statutes; and 

WHEREAS, such infrastructure projects are more equitably funded by revenue sources 
other than ad valorem taxation; and 

WHEREAS, the Board of County Commissioners of Brevard County, Florida, has 
promulgated Brevard County Ordinance no. 16-_, ("the Ordinance") imposing a one half cent 
discretionary infrastructure sales tax for a period often (10) years from the date oflevy, for the 
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purposes expressed above, subject to approval of said surtax by a majority vote of those qualified 
electors of Brevard County voting in a referendum to be held on November 8, 2016; and 

WHEREAS, it is contemplated that if approved in said referendum, said one half cent 
discretionary infrastructure sales tax shall be imposed and collected countywide, commencing on 
February 1, 2017, and continuing thereafter for a period often (10) years until December 31, 
2027;and 

WHEREAS, section 212.055(2)(c), Florida Statutes requires distribution of an interlocal 
agreement between the county governing authority and the governing bodies of the 
municipalities representing a majority of the county's municipal population in order to determine 
the distribution of the revenues derived from the half cent discretionary infrastructure sales tax in 
lieu of using the statutory formula set forth in section 218.62, Florida Statutes; and 

WHEREAS, the parties have determined that it is in the best interests of all residents and 
property owners in Brevard County that all revenues derived from the half cent sales tax levied 
for projects and programs for the restoration of the Indian River Lagoon, as those projects and 
programs are described in the Ordinance; and 

WHEREAS, the Parties deem it in the best interest of all of the citizens and residents of 
Brevard County, Florida, that the proceeds of the one half cent discretionary infrastructure sales 
tax, if approved by the qualified electors of Brevard County voting in the above-referenced 
referendum to be held on November 8, 2016, be used to fund projects and programs designed to 
restore the Indian River Lagoon in the manner set forth in the Ordinance, including operations, 
maintenance and reasonable administrative costs of those projects and programs: 

NOW, THEREFORE, Brevard County and [Municipalities Here] agree as follows: 

1. The recitals set forth hereinabove are true and correct in all respects and are 
incorporated herein by reference as if set forth herein verbatim. 

2. The parties hereby acknowledge that the County has taken, or will take, such 
action as necessary to place the issue of levy of a one half cent discretionary infrastructure sales 
tax before the voters of Brevard County on the ballot in the referendum to be held on November 
8, 2016. 

3. If the levy of the one half cent discretionary infrastructure sales tax is approved in 
the November 8, 2016 referendum, upon implementation by ordinance of the sales tax by the 
County, any and all revenue generated by said tax shall be deposited into the Save Our Lagoon 
Trust Fund and used for Lagoon restoration projects and programs in the manner prescribed by 
the County Save Our Lagoon ordinance to be enacted on August 23, 2016, provided that the 
County and the governing bodies of the municipalities representing a majority of the county's 
municipal population execute a copy of this agreement. 

4. It is the intent of the Parties that even though this interlocal agreement is 
separately executed by the County with multiple municipalities, that all of such separately 
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executed agreements shall be construed to constitute a single interlocal agreement which 
provides for the use and distribution of the proceeds from the one half cent infrastructure surtax 
as follows: 

a. Any and all revenue generated by the surtax will be deposited into the Save Our 
Lagoon Trust Fund, administered by the County, for financing the implementation 
of the Save Our Lagoon Project Plan; and 

b. The Indian River Lagoon Advisory Committee, as established in Brevard County 
Ordinance no. 16-_, will assist the County with annual plan updates and may 
review any proposed capital improvement, project, program, audit or other matter 
presented to it by the Board of County Commissioners for a recommendation to 
the County Commission. 

5. This Agreement is an interlocal agreement, as contemplated by Chapter 163, Part III, 
Florida Statutes, and other applicable law. This interlocal agreement adopts, incorporates 
and ratifies the provisions of Brevard County Ordinance no. 16-_ . It is governed by the 
laws of Florida. 

6. This Agreement and its exhibits may only be amended, supplemented or cancelled only 
by a written instrument duly executed by the parties hereto. 

IN WITNESS WHEREOF, the parties have hereunto set their hands and seals on the day 
and year indicated next to the signature of their respective authorized representatives and this 
agreement shall take effect upon the date of execution by the last party to the agreement, the " last 
party" being defined as the authorized representative of the Brevard County municipality whose 
city population will cause the total population of cities executing this agreement to exceed 50% 
of the total municipal population in the County, as that total is set forth on Exhibit A, attached 
hereto. 

BREVARD COUNTY, FLORIDA 

By: 
Jim Barfield, Chair 

ATTEST: 
Clerk 

DATE: 

CITY OF , FLORIDA - -------
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By: 
, Mayor 

ATTEST: 
Clerk 

DATE: 

CITY OF ______ , FLORIDA 

By: 
, Mayor 

ATTEST: 
Clerk 

DATE: 

CITY OF , FLORIDA ---- --

By: 
, Mayor 

ATTEST: 
Clerk 

DATE: 

CITY OF ______ , FLORIDA 

By: 
, Mayor 

ATTEST: 
Clerk 

DATE: 
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Brevard City Population 

Cape Canaveral 
Cocoa 
Cocoa Beach 
Grant-Valkaria 
Indialantic 
Indian Harbour Beach 
Malabar 
Melbourne 
Melbourne Beach 
Melbourne Village 
Palm Bay 
Palm Shores 
Rockledge 
Satellite Beach 
Titusville 
West Melbourne 
CITY TOTAL 

ATTACHMENT D 

2015 Estimate 
10,084 
18,313 
11,182 
3,949 
2,787 
8,386 
2,796 

79,600 
3,078 

664 
107,481 

975 
26,165 
10,403 
45,325 
20,250 

351,438 

Source: University of Florida, Bureau of Economic and Business Research, October 2015. 


