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New Business - Development and
Environmental Services Group

J.1. 2/25/2020

Subject:
Adoption of the Save Our Indian River Lagoon Project Plan 2020 Update unanimously recommended by the
Save Our Indian River Lagoon Citizens Oversight Committee

Fiscal Impact:

The recommended plan update recognizes an $8 million increase in total revenues to be generated by the
Save Our Indian River Lagoon Surtax over its 10-year life (from $488 million to $494 million) and allocates
$55,500,516 of previously unallocated revenue to projects. The increased allocation is broken down as
follows:

° $0.6 million for wastewater treatment plant upgrades to reduce nutrients in reclaimed water;
° $3.1 million for nutrient reductions at wastewater infiltration basins and spray-fields;

° $0.5 million for smoke testing to find leaks in public and private sewer infrastructure;

° $28.1 million for additional septic to sewer projects;

° $7.7 million for upgrades to advanced septic where sewer service is not available;

° $8.1 million for new priority stormwater treatment projects;

° $1.9 million for muck removal;

. $3.1 million for treating interstitial water during muck removal; and

° $2.6 million as 5% contingency for the increased project allocations.

After accounting for actual collections to date, assuming 1.8% growth in revenue over the remaining life of the
tax, allocating an additional $55.5 million in the 2020 update, and incorporating a 3.25% construction index
rate for projects, $6 million remains unallocated and available to offset economic uncertainty or fund future
project opportunities.

Dept/Office:

Natural Resources Management

Requested Action:

Adopt the Save Our Indian River Lagoon Project Plan 2020 Update, as recommended by the Save Our Indian
River Lagoon Citizen Oversight Committee (Oversight Committee) on January 17, 2020, and authorize
associated budget change requests for the current fiscal year.

Summary Explanation and Background:

Each year, in order to account for new information and opportunities, the Save Our Indian River Lagoon Citizen
Oversight Committee is tasked with recommending an Update to the Save Our Indian River Lagoon Project

Plan {SOIRLPP). The Committee has held monthly public meetings throughout the year to keep informed,

gather ideas from the community, review potential changes, and recommend an annual plan update to the
County Commission. The Committee’s annually recommended SOIRLPP Updates are posted on the 390
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Committee’s webpage for public access at least 15 days prior to being brought to the County Commission for
consideration. The County Commission may adopt or modify the Committee’s recommended Plan Update.

A workshop was held with cities on August 26th, 2019 to review the process for submitting project requests to
be considered for addition in the 2020 annual update. Project requests were due October 28th. Year 4 Project
Submissions listed in the summary table (attached) were reviewed by the Committee during a December 13th
public meeting. New projects that were recommended in December, as well as other changes based on new
information gathered and analyzed throughout the year, were incorporated into the attached Draft Save Our
Indian River Lagoon Project Plan 2020 Update, as recommended by the Committee on January 17.

The 2020 Update (attached) includes 43 new projects bringing the total number of projects recommended for

funding to 242. The plan also includes updates and refinements on a number of project types. To help

readers find all areas of the SOIRLPP that contain proposed updates or modifications, the attached Draft 2020

Update uses yellow highlighted text, table and figure captions to indicate additions and revisions. Significant

updates include:

° refinement of stormwater treatment priorities using updated loading estimates from more recent land
use, rainfall, evapotranspiration data as well as updated catchment basin delineations and stormwater
infrastructure geolocations;

® addition of vegetative harvesting as a method to reduce nutrient loads reaching the lagoon;

° information on an enhanced circulation pilot study being conducted by Florida Institute of Technology
with funding from the Florida Legislature;

o information on physical and ecological modeling underway to evaluate the potential benefits of
replacing some of the Highway 520 and 528 causeways with bridge spans;

o more detailed muck flux data at several priority sites;

° literature values for the nutrient removal benefits of clam aquaculture and harvest, making it possible
to consider funding clam projects in the 2021 Update; and

o a detailed list in Table 9-8 of every funded project in the plan with its eligible cost share, nutrient

reduction benefit and estimated cost effectiveness.

During fiscal year 18/19, tax collections were $47.4 million instead of the budgeted estimate of $46.6 million.
This growth that exceeded the consumer price index led to consideration of whether the 10-year forecast of
revenue collections should be increased. Using actual revenues collected in 2016 through 2019 and the state’s
latest consumer price index of 1.8%, the estimate of 10-year collections was increased in the 2020 Update
from $486 million to $494 million. Revenue forecasting adjustments will continue to be considered as part of
the annual Plan Update process.

The original distribution of funds between project types was guided by best available data in 2016 regarding
the relative significance of nitrogen loading from each major contributing source of pollution to the Indian
River Lagoon. The recommended changes in the 2020 update represent a continued shift in emphasis away
from muck dredging and toward human wastewater related projects and stormwater treatment, as illustrated
in the Adaptive Management Chart (attached). The original Save Our Indian River Lagoon Project Plan
allocated 65% of the funding to muck removal projects. The 2020 Update reduces the proportion of funds for
muck removal to 27% although 11% is allocated to stripping nutrients from the interstitial water. This shift in

funding emphasis is also illustrated in the Figure 81 pie charts of the 2020 Update (attached). 391
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Available funding is divided between projects that reduce the incoming load of new pollution, remove
accumulations of old pollution, restore natural stabilization and filtration systems, or facilitate processes to
respond to new information. In the 2020 Update, $182 million (45%, up from 24% in the original plan) is
directed to projects that improve the treatment of human waste through upgraded treatment of reclaimed
water, nutrient removal from treatment plant spray-fields and rapid infiltration basins, smoke testing to
identify leaky sewer infrastructure, conversion of septic neighborhoods to sewer service, connection of septic
homes to adjacent sewer lines, and upgrade of high-risk conventional septic to advanced septic systems. This
focus on human waste sources of pollution is also illustrated in Figure 81.

The sum of the 2020 recommended changes brings the total Save Our Indian River Lagoon Project Plan cost to
$488 million when a Construction Index of 3.25% is factored into the project costs for years 2 through 10 as
shown in Table 99b from the 2020 Update. This represents a total cost of $429 million without inflation.
Approximately $6 million of projected revenues over the 10-year life of the sales tax remain available for
future allocation.

In 2019, the County Commission recommended that the Citizen Oversight Committee reduce the allocation to
muck projects by approximately $100 million. About half that amount was reallocated in the adopted 2019
Update while $46.8 million was left to be allocated in the 2020 Update when additional data would be
available and when county, municipal and community partners would have an opportunity to submit
additional project requests. The 2020 Update, unanimously recommended by the Citizen Oversight
Committee, fully allocates the remainder of the $100 million muck reduction, with the majority share going to
wastewater treatment.

On December 13, 2019, the Citizen Oversight Committee also unanimously voted to endorse the County
Commission creating an ordinance that would mandate the repair of leaky sewer laterals county-wide. Unless
repairs are made, smoke testing to find infrastructure deficiencies is not an effective tool for reducing sewage
overflows or groundwater pollution.

Clerk to the Board Instructions:
N/A

392

Brevard County Board of County Commissioners Page 3 of 3 Printed on 2/20/2020

powersd by Legistar™



BOARD OF COUNTY COMMISSIONERS

BREVARé;Mf?

FLORIDA'S SPACE COAST

Tammy Rowe, Clerk to the Board, 400 South Street » P.O. Box 999, Titusville, Florida 32781-0999 Telephone: (321) 637-2001
Fax: (321) 264-6972
Tammy.Rowe@brevardclerk.us

February 26, 2020

MEMORANDUM

TO: Virginia Barker, Natural Resources Management Director

RE: ltem J.1., Adoption of the Save Our Indian River Lagoon (SOIRL) Project Plan
2020 Update, Unanimously Recommended by SOIRL Citizens Oversight
Committee (COC)

The Board of County Commissioners, in regular session on February 25, 2020, tabled

consideration for adoption of the SOIRL Project Plan 2020 Update, unanimously

recommended by the SOIRL COC to a future Board meeting.

Your continued cooperation is greatly appreciated.

Sincerely yours,

BOARD OF COUNTY COMMISSIONERS
SCOTT ELLIS, CLERK

N a/mmd % oL
Tammy Rowe, Deputy Clerk

/ds

cc:  County Manager

PRINTED ON RECYCLED PAPER
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'lt TETRA TECH

2020 Save Our Indian River Lagoon

Project Plan Update Summary

January 17, 2020

Marcy Frick, Tetra Tech
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Table of Contents

» Acknowledgements Draft

Save Our Indian River Lagoon

» List of Acronyms Project Plarf.ozrezo Update

* Executive Summary
» Section 1. Background

» Section 2. Approach

* Section 3. Pollutant Sources in the IRL Watershed
» Section 4. Project Options

e Section 5. 2017 Plan Update

* Section 6. 2018 Plan Update

e Section 8. 2019 Plan Update

* Section 9. 2020 Plan Update

» Section 9. Summary of the Plan through the 2020 Update

¢ Appendices
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Sections 1 - 3 Summary of Changes

» Section 1. Background
= Correct years on return on investment

¢ Section 2. Approach
= Updated Table 2-1 with five-month loads for the Central SEB zone

* Section 3. Pollutant Sources in the IRL Watershed

= Updated muck flux loading estimate in Table 3-1 and Figures 3-1
through 3-3 using latest data
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Section 4.1 Reduce Project Changes

L]

4.1.1 Public Education and Qutreach
= Added information on the Lagoon Loyal Program

4.1.2 WWTF Upgrades
~ Updated information on several facilities using the latest data

= Removed the Cape Canaveral Air Force Station facility from the
recommended list of upgrades

4.1.3 Sprayfield and Rapid Infiltration Basin Upgrades
« Updated information on several facilities
= Added three new sprayfield upgrade projects

4.1.4 Package Plant Removal and Upgrades
= No changes

4.1.5 Sewer Laterals Rehabilitation
= No changes (3 smoke testing projects added in 2020 Update Section)

411
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Section 4.1 Reduce Project Changes, continued

* 4.1.6 Septic System Removal and Upgrades

= Updated recommended list of projects using new information
from Brevard County Utilities

e 4.1.5 Stormwater Treatment
~ Updated the efficiencies for the managed aquatic plant system
project type
= Clarified that other types of biosorption activated media may be
used in projects

= Updated the loading estimates through each stormwater ditch
and outfall using more recent land use data, more recent rainfall
and evapotranspiration data, and improved stormwater
infrastructure mapping and topography

» Revised the basins recommended for treatment
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Section 4.2 Remove Project Changes

e 4.2.1 Muck Removal

« Incorporated updated flux data PR
from Florida Institute of v
Technology research

= Added project near Patrick Air c
Force Base in Banana River '
Lagoon based on updated flux
data

= Replaced the Eau Gallie
Northeast for the Eau Gallie
Northwest project in the North
IRL T

» 4.2.2 Surface Water Remediatiol
System

= No changes
413
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Section 4.2 Remove Project Changes, continued

 4.2.3 Enhanced Circulation

= Added information about the Florida Institute of Technology data
and modeling for an enhanced circulation pilot project

= Add information about the Florida Institute of Technology
modeling for modifications to State Road 528 and 520
causeways and bridges

» 4.2.4 Vegetation Harvesting
» New section

* Provided background information and estimated cost-share of
$110 per pound of TN removed
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Section 4.3 Restore Project Changes

4.3.1 Oyster Restoration
= Provided updated information and additional citations

4.3.2 Planted Shorelines
= Provided updated information and additional citations

4.3.3 Seagrass Planting
= Provided updated information and additional citations

4.3.4 Clam Restoration and Aquaculture
« New section

» Provided background information and estimated cost of $200
per pound of TN removed

= Not currently funded in the plan (but text addition makes it
possible to consider proposals next year)
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Section 4.4 Respond Project Changes

* Section 4.4.1 Adaptive Management to Report, Reassess, and
Respond

= No changes

* Section 4.4.2 Responding to Implemented Projects
= New table of tax funds expended on completed projects
» Updated maps of completed projects
= Updated information on project performance data

! Jx.-_" ‘,

* Section 4.4.3 Research Needs
= No changes
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Sections 5, 6, 7 Changes

e Section 5. 2017 Plan Update
= Updated pie chart colors

* Section 6. 2018 Plan Update

= Added a note about referencing Section 8 &
for latest revenue projections

= Updated pie chart colors

e Section 7. 2019 Plan Update

= Moved unfunded project tables from this
section to Section 8

« Updated pie chart colors
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Section 8. 2020 Plan Update

Updated cost per pound of TN for cost-share eligibility

Section 8.1 New Projects in the 2020 Plan Update
= Table of new project requests added to plan

Section 8.2 Project Changes
* Table of project withdrawals
» Table of project schedule revisions
= Updated cost-share allocated to previously approved projects

Section 8.3 Project Funding
= Provided updated revenue projection of $494,309,707

Section 8.4 Unfunded Projects
= Tables of additional project opportunities if funding allows
= Each table is sorted by cost-effectiveness
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Comparison of Plan Costs

Original Plan ($302.9 million) 2020 Plan Update Total Cost ($429.0 million)

$10,000,000, $625,000 _ 55 400,000 $20,427,234__ $1,125,000 424 711,400

$10,000,000 et $10,000,000_, 46,660,414
7, '] = -

$41,764,000

41,580,000
546,945,641
422,192,000
$121,852,597
510,800,000
$108,229,911_"
$29,351,854
$198,100,000
548,107,860
W Public Education B WWTF Upgrades for Reclaimed Water
M Public Education B WWTF Upgrades for Reclaimed Water m Rapid Infiltrstion Basin/Spravfietd Upgrades & Sewer Laterals
SLLlise UL piseptic System Upgrades Septic System Removal ® Septic System Upgrades
W Stormwater Projects m Muck Removal
; ! 2 v o B Stormwater Projects W Muck Removal
& Oyster Reef Living Shorelines % Project Monitorin " L )
o g iee ¢ W Trestment of Interstitial Water B Oyster Reef Living Shorelines
® Project Monitoring ® Contingency
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Section 9. Summary of the Plan through the T| TETRA TECH
2020 Update

* Updated all tables comparing project reductions to draft TMDLs
* Updated table with reductions from Remove and Restore projects

¢ Updated table with summary of projects, estimated TN and TP
reductions, and costs to include lines for each project

* Updated rainbow tables (2016 costs and inflated costs) and
modified to show projects in separate rows
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Appendices

* Appendix A: Funding Needs and Leveraging Opportunities
= Updated list of potential funding options

Appendix B: References
» New references are highlighted

Appendix C: Public Education and Outreach Supporting
Information

= No changes

Appendix D: Septic System Removal and Upgrade Areas ldentified
in the Original Plan

= No changes

Appendix E: Summary of Stormwater Project Basins
= Updated tables of recommended basins

* Appendix F: Seagrasses
» Updated figures and added a new reference
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Next Steps

2021 Update will be fifth update to the plan

Revise format to streamline sections to present only the current
project information

Delete sections detailing annual incremental changes

Delete appendices with old plan information
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Questions and Comments
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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, 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, an 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 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 placed a Save Our Indian River
Lagoon 7z cent sales tax referendum on the ballot in November 2016, which passed and will
provide a funding stream for the types of projects listed in this plan for Brevard County and its
municipalities.

The Save Our Indian River 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 % cent
sales tax. This sales tax 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
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excellent investment in the future of Brevard County’s community and economy with a benefit to
cost ratio of 20:1.

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 include actions that will be most successful and cost-
effective for significantly improving the health, productivity, and natural resilience of the IRL.

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 half (originally one-third) of the effort and expense is split among multiple projects
to reduce incoming load to healthy levels, restore natural filtration, measure success, and
respond with annual plan updates. Slightly more than half (originally two-thirds) of the effort and
expense is directed toward muck removal to address decades of past excess nutrient loading.
Nitrogen and phosphorus released each year as muck decays are now larger than any current
source of nutrient pollution to lagoon waters.

The plan projects have been prioritized and ordered to deliver improvements to the lagoon in
the most beneficial spatial and temporal sequence so that the implementation of this plan is
expected to result in a healthy IRL system. If a future project is ready to move forward earlier
than scheduled in the plan, if such advancement is consistent with temporal sequencing goals in
the plan and is recommended by the Citizen Oversight Committee, and if there are sufficient
Trust Fund dollars available, the County Manager (for budget changes less than $100,000) or
Brevard County Commission have the authority to adjust the project schedule at any time to
ensure that approved projects funded in the plan move forward as soon as feasible.

This 2020 Update to the Save Our Indian River Lagoon Project Plan contains the fourth set of
project updates, new approved projects, and schedule accelerations to the plan. Local
stakeholders submitted projects to Brevard County for inclusion in the plan. The appointed
Citizen Oversight Committee reviewed the submitted projects and made a recommendation to
the Board of County Commissioners on which projects should be added to the Save Our Indian
River Lagoon Project Plan. This update includes those projects that were reviewed by the
Citizen Oversight Committee and approved for inclusion by the Board of County
Commissioners.

A summary of the types of projects included in the plan, as well as the associated costs and
total nitrogen (TN) and total phosphorus (TP) 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: Summary of Project Types, Costs, and Nutrient Reductions in the 2020 Update of the Save Our Indian River
Lagoon Project Plan (2016 dollars without inflation)

. = Nitrogen Average Cost Phosphorus Average Cost
C’:i;(e)j; :rty Project Type Espt:_g}:tc‘i%-{’g:al Reductions | per Pound per Reductions per Pound per
(Ibslyr) Year of TN (Ibslyr) Year of TP
Reduce Public Education $1,125,000 30,423 $37 2,013 $559
Reduce WWTF Upgrades for Reclaimed Water $24,711,400 72,033 $343 13,760 1,796
Reduce Sewer Lateral Rehabilitation $1,580,000 6,196 $255 188 8,404
Reduce Rapid Infiltration Basin/Sprayfield Upgrades $6,660,414 49,136 $136 5,139 $1,296
Reduce Septic System Removal by Sewer Extension $110,572,597 94,298 $1,173 | To be determined | To be determined
Reduce Septic System Removal by Sewer Connection $11.280,000 21,446 $487 | To be determined | To be determined
Reduce Septic System Upgrades $29,351,854 38,108 770 | To be determined | To be determined
Reduce Stormwater Projects $48,107,860 277,534 3173 37,554 $1,281
Remove | Muck Removal $108,229,911 207,990 p520 17,815 $6,075
Remove | Treatment of Muck Interstitial Water $46,945,641 481,059 $98 28,361 $1.655
Restore Ovyster Bars $9.887,876 24,921 $397 784 $12.612
Restore Planted Shorelines $92,135 384 $240 131 $703
Respond | Projects Monitoring 10,000,000 - - - -
Respond | Contingency 20,427,234 - - - -
Total Total $428,971,922 1,303,528 | $329 (average) 105,745 | $4,057 (average)
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Flow Path to Success

Year O Year 1 Year2 Year3 Year4 Year5 Yearé Year 7 Year 8 Year 9 Year 10
i -

| Public Education
! Sewer Plant Upgrades Sewer Laterals, Sprayfield Upgrades
. Septic >  to >  Sewer
Septic System Upgrades
 Stormwater > Outfall > Treatment

' Muck Dredginé""'f Interstitial Treatment
| Oysters > Restore > Planted Shorelines
! Monitor Report Adapt

Figure ES-1: Save Our Indian River 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 (Florida Department of
Environmental Protection 2016). This act led to the removal of effluent discharges to the lagoon
from more than 40 WWTFs (St. Johns River Water Management District 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 (St. Johns River Water Management District
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 (St. Johns River
Water Management District 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, the Florida Department of
Environmental Protection adopted total maximum daily loads 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 total maximum daily loads 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 total maximum daily loads, the Florida Department of
Environmental Protection adopted three basin management action plans 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
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responsibility in all three basin management action plans along with its 16 municipalities, Florida
Department of Transportation District 5, Patrick Air Force Base, National Aeronautics and
Space Administration — Kennedy Space Center, and agriculture.

Since 2012, Brevard County has led an effort with its municipalities, Florida Department of
Transportation District 5, and Patrick Air Force Base to update the estimates of nutrient loadings
to the lagoon. The County and its partners teamed with several consultants to develop the
Spatial Watershed lterative Loading model that revised the estimates of loading by source to the
lagoon (refer to Section 2 for more details) and to update the total maximum daily loads. The
loading estimates and total maximum daily load 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 that
stayed at this level until 2014. The rate increased to $52/equivalent residential unit for 2014 and
2015 and increased to $64/equivalent residential unit 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 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 total maximum daily load
grants provide up to 50% match, and St. Johns River Water Management District cost-share
grants fund up to 33% of construction. All 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 placed a Save Our
Indian River Lagoon %z cent sales tax referendum on the ballot in November 2016. This
referendum passed by more than 60% of the votes and will provide a funding mechanism for the
projects listed in this plan (or future annual updates) for the County and its municipalities.
Revenue collection from the sales tax began in January 2017.

This Save Our Indian River Lagoon Project Plan outlines projects planned to meet updated total
maximum daily load targets and improve the health, productivity, aesthetic appeal, and
economic value of the lagoon. Almost all these projects require sales tax funding for these
projects to be implemented. Furthermore, the local sales tax 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. If additional funding is provided through matching
funds from other sources, additional projects may be implemented, which would increase the
overall plan cost, and/or project timelines may be moved up to allow the benefits of those
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projects to occur earlier than planned. 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 Indian River
Lagoon (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. 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 10 years to implement. However, if the County were to bond the sales tax
revenue to accelerate implementation of this plan over 5 years instead of 10 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 to accelerate implementation 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 1-1 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 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
1-1 is much less than the sum of those future cash flows.

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

Economic Benefits for Restoring a Healthy IRL and Annual Cash Expected

Costs of Declining IRL Health Flow Present Value
Tourism and Recreation Growth Benefits $95 million $997 million
Property Value Growth Benefits $81 million $852 million
Eee:ér;ti?;f Commercial Fishing Benefits (excludes indirect $15 million $159 million
Healthy Residents and Tourists Benefits Not quantified Not quantified
Total Benefits $191 million $2.01 billion
Tourism and Recreation at Risk Damages -$237 million -$3 billion
Property Value at Risk Damages -$92 million -$1.2 billion
Decline of Commercial Fishing (excludes indirect impacts) -$6 million -$87 million
Potential Pathogen Impacts to Residents and Tourists Not quantified Not quantified
Total Damages -$335 -$4.29 billion
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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.

1.1.1 Areas of Economic Value at Risk

Tourism and Recreation

Today's tourism revenue in Brevard County comes primarily from the beaches. 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 Indian River Lagoon (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 REALTORS® to assess
the likely impacts of IRL health on the waterfront property value. Approximately 170
REALTORS® 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 data
(see Figure 1-1). 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 1-1: Decline of Commercial Fishing and Increasing Fish Kill Severity

Figure 1-1 Long Description

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 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. Maximizing Benefits and 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.
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The approach for this plan to evaluate the different project options included using expected
monetary value models; a decision science tool used in business to improve decision-making
and planning in a context of unavoidable uncertainty. Expected monetary value is a financial
model of probability-weighted outcomes expressed in quantified financial 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 Indian River Lagoon (IRL) science, nutrient reduction technologies, waterborne
pathogens, and relevant law or county financial and accounting parameters needed for the
expected monetary value models. Information gathered during these assessments was used to
document the key interdependence of initiatives, minimize risk, and maximize the likely return
on investment.

1.2.1 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 Indian River
Lagoon (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 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.

Prepared by Tetra Tech, Inc. and Closewaters, LLC 6
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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. 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 this 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 1-2 represents the input from the Subject Matter Experts.

i

Likelihood Critical
of a Healthy Point of
Lagoon Nutrient
Reducticn
tess ¢«—— Nutrient Reduction —> More

Figure 1-2: 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 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 total
maximum daily loads 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 Indian River Lagoon
(IRL) system: Banana River Lagoon, North IRL, and Central IRL. Figure 2-1 shows the
locations of these sub-lagoons. All 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 2-1, Central IRL Zone A is
located entirely in Brevard, whereas Zone SEB straddles Brevard and Indian River Counties.
For Zone SEB, the County has completed several projects in this area and the St. Johns River
Water Management District is completing projects along the C-54 Canal and on the Wheeler
property to treat the Sottile Canal. The reductions from these projects (in pounds per year
[lbs/yr]) should be sufficient to meet the required reductions in the Brevard County portion of
Zone SEB, as shown in Table 2-1. This plan includes some additional beneficial projects
located in Zone SEB to help ensure that the necessary reductions are achieved throughout
Brevard County; however, most of the projects proposed in this plan for the Central IRL fall

within Central IRL Zone A.

Table 2-1: Summary of Load Reductions and Projects in Central IRL Zone SEB

Annual TN | Five-Month Annual Five-Month

Category Load TN Load TP Load TP Load

(Ibs/yr) (Ibs/yr) (lbs/yr) (Ibs/yr)
Stormwater and Baseflow Loading 248,233 79,956 34,901 11,242
Atmospheric Deposition Loading 22,371 7,206 404 130
Point Sources Loading 0 0 0 0
Total Loading 270,604 87,162 35,305 11,372
Total Maximum Daily Load Percent Reductions 18.0% 38.0% 16.0% 35.0%
Required Reductions 48,709 33,121 5,649 3,980
Completed County Projects (2010-February 2016) 29,890 12,454 9,643 4,018
C-54 Project 65,974 27,489 10,558 4,399
Wheeler Property Project 36,582 15,243 21,784 9,077
Total Project Reductions 132,446 55,186 41,985 17,494
% of Required Reductions Achieved 271.9% 166.6% 743.2% 439.5%

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.
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Figure 2-1: 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 Indian River Lagoon (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:

o Stormwater runoff that occurs when rainfall hits the land and cannot soak into the
ground:

o Urban stormwater runoff is generated by rainfall and excess irrigation on
impervious areas associated with urban development. Urban runoff picks up and
transports nutrient loading from fertilizers, grass clippings, and pet waste, as well
as other pollutants including sediments, pesticides, oil, and grease. Stormwater
ponds and baffle boxes reduce the nutrient loading in stormwater; however,
proper maintenance of these systems is necessary to maintain their
performance.

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 has an agricultural best management
practice 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.

e Baseflow is the groundwater flow that contributes loading to the IRL. Due to the sandy
soils in the basin and excess irrigation, 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.

o Leaking sewer pipes located above the water table can 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 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
most of the 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.
449

Prepared by Tetra Tech, Inc. and Closewaters, LLC 10



Draft Save Our Indian River Lagoon Project Plan 2020 Update, February 2020

o There have been issues with inflow and infiltration into the sanitary sewer
collection system. Large rain events can result in large amounts of water entering
the sewer collection system, and this additional water can cause sewer overflows
that contribute nutrients and bacteria to local waterbodies.

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.

Table 3-1 summarizes the estimated loading from these sources in the Banana River Lagoon
(including canals), North IRL, and Zone A of the Central IRL. The stormwater runoff and
baseflow/septic systems loading estimates are from the Spatial Watershed Iterative Loading
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 3-1,
Figure 3-2, and Figure 3-3.

Table 3-1: Loading from Different Sources in Each Sub-lagoon

Banana River | Banana River Central IRL | Central IRL
Source Lagoon TN Lagoon TP 'INh?;:EsIFI;) 'INI;,;TESIFII'_) Zone ATN | Zone ATP
{lbs/yr) (lbs/yr) y y (Ibslyr) (lbs/yr)
Stormwater Runoff 119,923 15,064 328,047 45,423 279,351 43,193
Baseflow/Septic, 164,225 22,613 344,111 47,383 370,129 50,966
Leaking Sewer,
Reclaimed Water
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 393,948 43,216 247,078 17,583 16,927 2,277
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Figure 3-1: Banana River Lagoon TN (left) and TP (right) Annual Average Loads by
Source
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Figure 3-2: North IRL TN (left) and TP (right) Annual Average Loads by Source
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Figure 3-3: Central IRL TN (left) and TP (right) Annual Average Loads by Source

Section 4 includes information on projects to reduce the loading from urban stormwater runoff
(including fertilizers and grass clippings), 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

To restore the lagoon’s balance, Brevard County has been implementing a multi-pronged
approach to Reduce pollutant and nutrient inputs to the 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
Citizen Oversight Committee (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 Indian River Lagoon (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 total maximum daily load for each sub-lagoon (refer to
Section 9 for additional details on the total maximum daily loads). 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 Indian River Lagoon (IRL) through stormwater runoff and groundwater. Reduction efforts
include source control (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 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, sewer lateral rehabilitation, package plant

removal or upgrades, and stormwater treatment projects that will be implemented to reduce

nutrient loads to the IRL.

4.1.1 Public Outreach and Education

The education and outreach campaigns are summarized in the sections below. Additional
details can be found in Appendix C.

Approximately 81,700 Ibs/yr of TN and 4,200 Ibs/yr of TP enter the lagoon watershed
from excess fertilizer application.

Fertilizer Management

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. 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 adopt, at a minimum, the Florida Department of Environmental Protection’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. Local fertilizer ordinances are posted online at http:/sfyl.ifas.ufl.edu/brevard/lawn-and-
garden/fertilizer-ordinances/. These ordinances require zero phosphorus year-round, nitrogen to
be at least 50% slow release, no nitrogen use during the rainy season, and variable surface
water protection buffers.

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

Based on the Florida Department of Agriculture and Consumer Services information, the lawn
fertilizer sold in Brevard County in fiscal year 2014-2015 contained 408,220 Ibs of nitrogen and
32,520 Ibs 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 (Florida Department of Environmental
Protection 2014b) and 90% for phosphorus. The estimated nitrogen and phosphorus that is
applied but is not naturally attenuated is shown in Table 4-1. It is important to note that not all
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 4-1: Estimated TN and TP Not Attenuated in Fiscal Year 2014-2015

Parameter Pounds Sold Fiscal Year Envirom_nental Fiscal Year 2014-15 Pount_:is
2014-15 (Lawn Only) Attenuation (%) (Lawn Only) after 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 fiscal year 2013-2014, 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 4-2.

Table 4-2: Reductions from Fertilizer Ordinance Compliance to Date

Fiscal Year 2013-14 Fiscal Year 2014-15 Pounds Reductions from
Parameter | Pounds (Lawn Only) after (Lawn Only) after Ordinance to Date
Attenuation: Pre-Ordinance | Attenuation: Post-Ordinance (Ibs/yr)
TN 127,540 81,644 45,896
TP 12,640 3,252 9,388

Based on studies by the University of Florida, 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% (University of Florida-Institute of Food and Agricultural Sciences 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 Ibs/yr of
TN and 813.0 Ibs/yr of TP (see Table 4-3).

Table 4-3: Estimated TN and TP Reductions and Costs from Additional Fertilizer
Ordinance Compliance

TN Fiscal | TN Reductions Cost per TP Fiscal | TP Reductions Cost per
Year 2014- from Soung | Year2014- from Sy
. 15 Pounds Additional 15 Pounds Additional
Project Cost d per Year - per Year
(Lawn 25% (Lawn 25%
. of TN ; of TP
Only) after Compliance Removed Only) after Compliance Removed
Attenuation (Ibs/yr) Attenuation (Ibs/yr)
Expanded
Fertilizer $625,000 81,644 6,123 $102 3,252 813 $769
Education*

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

In 2018, the Citizen Oversight Committee recommended extending the fertilizer education and

outreach beyond the original plan recommendation of five years to all ten years of the plan. The
$625,000 for this project will be redistributed as follows: (1) $125,000 in Year 1 to create the
education campaign and begin implementation, (2) $50,000 per year to continue implementation
in Years 2-10, and (3) an additional $50,000 in Year 6 (for a total of $100,000 in this year) to
evaluate program success and update the outreach materials, as needed.
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Grass Clippings (added in 2018)

Grass clippings contain nutrients and those nutrients are released in stormwater or the lagoon
as they decompose (Brevard County 2017). St. Augustine grass contains 2.5% nitrogen and
0.2-0.5% (average of 0.5%) phosphorus and Bahia grass contains 2% nitrogen (University of
Florida-Institute of Food and Agricultural Sciences 2015). According to Okaloosa County
Extension, a 7,500-square foot lawn produces about 3,000 pounds of clippings per year.
Unfortunately, the percentage of those total clippings that end up in stormwater is not known.

To estimate the potential nutrient reduction impact of a grass clippings campaign, it was
assumed that the average home size is 10,000 square feet with a 100-foot by 100-foot
boundary, 2,500 square feet of built space, and 7,500 square feet of lawn. University of Florida-
Institute of Food and Agricultural Sciences has estimated that 3,000 pounds of grass clippings
are produced annually from a healthy lawn of this size. It was assumed that most of the grass
clippings in Brevard County are from St. Augustine grass, which means that 3,000 pounds of
clippings contains approximately 75 pounds of TN and 10.5 pounds of TP. It was also assumed
that the standard mower size is two feet wide. From one roadside pass along 100 feet of the
average lawn with a two-foot wide mower, 200 square feet or 2.6% of the total lawn clippings
could be cast into the road. This equals 0.02 pounds of TN and 0.0027 pounds of TP per foot
per year left in the road. With about 3,800 miles of roads in the Indian River Lagoon (IRL) Basin
within Brevard County, of which approximately 1,250 miles are paved with curb and gutter and
are most likely to allow the ready transport of grass clippings to the lagoon in stormwater, the
potential nutrient release from those grass clippings could be up to 260,000 Ibs/yr of TN and
35,640 Ibs/yr of TP from mowing along both sides of the road. If Brevard County expects a
similar rate of awareness as Alachua County (24%), then a potential 200,000 Ibs/yr of TN and
27,000 Ibs/yr of TP may be entering the stormwater. If a successful grass clippings campaign in
Brevard County can capture an increase of awareness similar to Alachua County (from 24% to
69%), then there is a potential reduction of 88,920 Ibs/yr of TN and 12,189 Ibs/yr of TP. In
addition, assuming the environmental attenuation/uptake for grass clippings is similar to the
urban fertilizer uptake of 80% for nitrogen and 90% for phosphorus, the estimated reductions
would be 17,800 Ibs/yr of TN and 1,200 lbs/yr of TP.

This estimate assumes a simplified worst-case scenario in which everyone leaves a portion of
their clippings in the road; however, it does not take into account the number of driveways,
sidewalks, medians, and other impervious surfaces that grass clippings could be falling or the
grass clippings being directly cast into the IRL, canals, and other waterways. Using the available
information, this provides an order of magnitude estimate of the potential benefits of a grass
clippings campaign for the IRL.

The Marine Resources Council has proposed a partnership between the IRL Basin counties to
pursue a grass clippings campaign similar to the Alachua County campaign. The Citizen
Oversight Committee recommended contributing $20,000 in Year 1 of the plan towards the
research and marketing to develop the campaign. This will be followed by an annual investment
of $20,000 per year for Years 2 through 10 for media and promotional materials targeting
Brevard County. Therefore, the total project cost is $200,000. Table 4-4 summarizes the costs
and benefits of implementing the grass clippings campaign.
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Table 4-4: Estimated TN and TP Reductions and Costs from Grass Clippings Campaign

Estimated TN | COStPe" | Eqtimated TP | COStPEr
. d Pound per - Pound per
Project Cost Reductions Y FTN Reductions Y FTP
(Ibs/yr) 2410 (Ibslyr) OALD
Removed Removed
Grass Clippings Campaign* $200,000 17,800 $11 1,200 $167

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

Market research needed to guide development of a grass clipping campaign was contracted
through the Marine Resources Council to a community-based social marketing firm, Uppercase
Inc. Survey results from 2018 are reported in Section 4.4.2.

Excess Irrigation (added in 2018)

Fertilizer nutrients are more susceptible to leaching if turfgrass is overwatered, carrying
nutrients beyond the reach of the turf roots. During excess watering, soluble nutrients, such as
highly mobile nitrate, wash through the soil from the root zone too quickly. Excess irrigation is
easy to accomplish in Florida’s sandy soils as these soils typically hold no more than 0.75
inches of water per foot of soil depth (Hochmuth et al. 2016). This excess irrigation is part of the
baseflow contributing nutrient loading to the Indian River Lagoon (IRL).

From June 2015 to May 2016, 470,737 pounds of TN in fertilizer were sold within Brevard
County. Florida Department of Agriculture and Consumer Services Urban Turf Fertilizer Rule
(RE-1.003[2], Florida Administrative Code) does not specify a percentage of slow-released
nitrogen in fertilizer or separately track slow-release nitrogen from all nitrogen sources.
However, if it is assumed that 50% of fertilizer was soluble nitrogen (compliant with local
fertilizer ordinances), then the total soluble nitrogen sold in Brevard County could be as high as
235,368 Ibs/yr. If 13% of soluble nitrogen were leached, up to 30,597 Ibs/yr of TN could
potentially be entering the groundwater. If like South Florida survey respondents 50% of
irrigation users in Brevard County are not over-irrigating, and if an outreach campaign can
impact half of those who do over-irrigate, fertilizer leaching could be reduced by 7,649 Ibs/yr of
TN. As noted above, the environmental attenuation/uptake for urban fertilizer is 80% for nitrogen
(Florida Department of Environmental Protection 2014b). Therefore, the total amount of TN that
could be reduced by reducing excess irrigation is 1,530 Ibs/yr.

Conducting an outreach campaign with an initial $50,000 social marketing research and
development investment and $25,000 in annual implementation, the total 10-year budget would
be $300,000. This results in an average of $196 per pound of TN reduced per year (see Table
4-5). Funding for this education campaign is not recommended at this time.

Table 4-5: Estimated TN Reductions and Costs from Reducing Excess Irrigation

: Cost per Pound
. Estimated TN
e SOt Reductions (lbs/yr) pelra)éema;:;f dTN
Irrigation Education $300,000 1,530 $196

Stormwater Pond Maintenance (added in 2018)

Wet detention ponds, also known as stormwater ponds, are one method used to remove
nutrients from stormwater as mandated by Florida Statutes 403.0891. Retention/detention time
of water in the pond accommodates the removal of accumulated nutrients by allowing material
to settle and be absorbed. By itself, an optimally sized and properly maintained stormwater
pond typically provides a 35-40% removal of nitrogen and 65% removal of phosphorus through
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settling (Florida Department of Environmental Protection and Water Management Districts
2010). Additional behaviors and technologies can be combined with ponds to increase removal
rates. On the other hand, poor pond maintenance practices can decrease nutrient removal rates
or worse yet, release nutrients to downstream waterbodies.

The stormwater pond maintenance program will initially focus on vegetative buffers and their
appropriate maintenance to reduce stormwater pollution. Brevard County contains 4,175
stormwater ponds covering 13,276 acres with 6,976,338 linear feet of shoreline. The average
size of a pond is 3.2 acres with 1,671 linear feet of shoreline. These numbers include ponds
affiliated with both residential and commercial areas. The average load to stormwater ponds is
11.4 pounds of TN per acre of land surrounding the pond annually according to the Florida
Department of Environmental Protection’s Spreadsheet Tool for Estimating Pollutant Loads.
Assuming that a 50-foot perimeter directly impacts the pond, there are 8,008 acres contributing
91,288 pounds of TN annually to the ponds. Of this, up to 40% of the TN is removed through
retention in the pond leaving a potential 54,773 Ibs/yr of TN to enter the lagoon. For TP,
approximately 18,836 Ibs/yr is entering the stormwater pond. Of this, up to 65% of the TP is
removed through retention in the pond leaving a potential of 6,593 Ibs/yr TP to enter the lagoon.

Creating a 10-foot-wide low-maintenance buffer zone of un-mowed ornamental grasses has the
potential to remove about 25% of the TN and TP entering the pond (U.S Environmental
Protection Agency 2005). This amount increases with the width of the buffer and the addition of
woody vegetation. For the plan calculations, the assumption was made that convincing
homeowners to not mow a 10-foot buffer is the easiest practice to achieve. The pond will
remove up to 40% of the remaining TN. Assuming that the education campaign can reach at
least half of the 48% of people unaware of what stormwater is, the reduction could be 3,286
Ibs/yr of TN and 396 Ibs/yr of TP.

Conducting an outreach campaign with an initial $50,000 social marketing research and
development investment plus $25,000 in annual implementation, would require a 10-year total
budget of $300,000. This would result in reductions at $91 per pound of TN and $750 per pound
of TP (see Table 4-6). Additionally, during focus group research in the first year, it may be
possible to identify other best management practices that homeowners’ associations are willing
to adopt that would further improve the performance of their stormwater pond. This would
improve the cost effectiveness of this campaign. Funding for this education campaign is not
recommended at this time.

Table 4-6: Estimated TN and TP Reductions and Costs from Stormwater Best
Management Practice Maintenance

Estimated Cost per Estimated Cost per
: TN Pound Per TP Pound per
BEoject ees Reductions | Year of TN | Reductions | Year of TP
(Ibs/yr) Removed (lbs/yr) Removed
Stormwater Best
Management Practice $300,000 3,300 $91 400 $750
Maintenance Education

Septic Systemns and Sewer Laterals Maintenance (added in 2018 and 2019)

Nationwide, 10-20% of septic systems are failing from overuse, improper maintenance,
unsuitable drainfield conditions, and high-water tables. 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 (De and Toor
2017, USEPA 2002).
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A properly functioning septic tank and drainfield system reduces TN by 30-40%. However, the
reduction has been measured at 0-20% in adverse conditions. The best available studies
estimate a 10% reduction in nitrogen within a properly maintained tank versus an improperly
maintained tank. The remaining 20-30% of nitrogen removal occurs in a properly functioning
drainfield (Anderson 2006). If 15% of systems are failing and failing systems attenuate 30% less
of the nitrogen load, these systems may pose far greater impacts to the groundwater,
tributaries, and lagoon than the average impact reported for properly functioning systems.
Without the 30% reduction, the potential load to the Indian River Lagoon (IRL) and its tributaries
is estimated to be 27.2 Ibs/yr of TN for properties within 55 yards (instead of 19 Ibs/yr of TN for
functioning systems), 5.2 Ibs/yr of TN for properties between 55 and 219 yards away (instead of
3.6 Ibs TN/yr for functioning systems), and 1.1 Ibs/yr of TN for properties more than 219 yards
away (instead of 0.8 Ibs/yr of TN for functioning systems).

There are an estimated 53,204 septic systems in Brevard County within the IRL Basin. As noted
in Section 4.1.6, the total loading of septic systems within 55 yards of the IRL and its tributaries
is calculated at 299,590 Ibs/yr of TN, the total loading of systems between 55 and 219 yards is
86,575 Ibs/yr of TN, and the total loading of septic systems further than 219 yards is 10,805
Ibs/yr of TN. If the failure rate in Brevard County is about 15%, and if failing systems receive
30% less attenuation, then failing systems within 55 yards of open water are contributing 13,481
Ibs/yr of TN, failing systems between 55 and 219 yards of open water are contributing 3,896
Ibs/yr of TN, and failing tanks further than 219 yards are contributing 486 Ibs/yr of TN. By
factoring in this failure rate, the total additional loading to the IRL from failing septic systems is
approximately 17,863 Ibs/yr of TN.

A 10-year outreach campaign budget of $300,000, which includes $50,000 for research and
campaign development and $25,000 per year for implementation to improve septic system
maintenance, reduce excess use, and prevent harmful additives, would strive to reduce the
number of failing systems countywide by 25%, thereby reducing the excess loading from failing
systems by 4,466 Ibs/yr of TN. This would result in average cost of $67 per pound of TN (see
Table 4-7).

Table 4-7: Estimated TN Reductions and Costs from Septic System Maintenance

Estimated TN Cost per Pound
Project Cost Reductions per Year of TN
(Ibs/yr) Removed
Septic System Maintenance Education* $300,000 4,466 $67

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

Market research needed to guide development of a septic maintenance campaign was
contracted with state grant funding through the Marine Resources Council to the University of
Central Florida. Survey results from 2018 are reported in Section 4.4.2. In reaching out to
citizens to participate in the survey, it was found that many people are unsure of whether they
are on central sewer or a septic system. When developing the septic system maintenance
education program, Brevard County will identify opportunities to educate people who are on
central sewer about proper maintenance of their sewer laterals. Adding this education
component to the septic system maintenance education campaign is not anticipated to require
additional funding.
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Lagoon Loyal Program (added in 2020)

Using funding from the fertilizer education and septic system maintenance education programs,
the marketing company MTN Advertising was contracted to create an outreach campaign to
engage Brevard citizens in IRL restoration efforts. The Lagoon Loyal campaign uses an
incentive program to motivate positive actions that benefit the IRL. Citizens can create an online
Lagoon Loyal profile that suggests various activities that benefit the lagoon. Completing each
activity earns points, which can accumulate and be redeemed for discounts to local area
businesses. The businesses providing discounts are given display materials that indicate their
participation, which also advertises the program to their customers. Combined with social media
marketing and traditional media advertising, the program uses the slogan “Let’s Be Clear...” to
share easy actions that citizens can take to reduce their contribution to lagoon pollution.
Message selection is guided by focus groups and survey responses from citizens who either
care for a yard or maintain a septic system. The program also maintains landing pages to
facilitate the septic upgrade and removal grants available to the owners of eligible locations.

4.1.2 WWTF Upgrades

88% of the reclaimed water in the County is used in public access areas and for
landscape irrigation.

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 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, University of Florida-Institute of Food and Agricultural Sciences studies indicate that a
nitrogen concentration of 5 to 9 milligrams per liter is optimal for turfgrass growth, and each year
a maximum amount of 1 pound of nitrogen can be applied per 1,000 square feet of turf
(University of Florida-Institute of Food and Agricultural Sciences 2013a and 2013b). Nitrogen
leaching increases significantly when irrigation is greater than 2 centimeters per week (0.75
inches per week), even if the nitrogen concentrations are half of the maximum Institute of Food
and Agricultural Sciences recommendation of 9 milligrams per liter.

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, which is applied over 7,340 acres. The unincorporated County and city WWTFs with the
reclaimed water flows and TN concentrations based on permit data are shown in Table 4-8.
This table also summarizes the excess TN in the reclaimed water after environmental
attenuation/uptake (75% for TN [Florida Department of Environmental Protection 2017]), for
both the current TN effluent concentration and if the facility were upgraded to achieve a TN
effluent concentration of 6 milligrams per liter (the City of Palm Bay Water Reclamation Fagility
update would achieve a TN effluent concentration of 7.5 milligrams per liter and the City of
Melbourne Grant Street WWTF would achieve a TN effluent concentration of 5 milligrams per
liter).
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Table 4-8: TN Concentrations in WWTF Reclaimed Water

Permitted | Reclaimed
Gapacity jj giVatentiow Conc:nh:ration TLJEiTy At-lt-:nﬁitggn
Facility {million {million (milligrams Attenuation and Uparade

gallons gallons per gl’ (Ibs/year) Ib ng

per day) day) per liter) (Ibs/year)
City of Palm Bay Water 4.0 1.20 29.4 27,305 6,966
Reclamation Facility
City of Melbourne Grant
Street WWTE 5.5 2.08 21.0 33,806 8,049
\?\}W?LT““SV'"G SSEISY, 2.75 1.67 12.7 16,415 7,755
il ouiy SamSt gon 0.5 0.35 12.6 3,413 1,625
Cape Canaveral Air Force
Station WWTE 0.8 0.80 11.9 7,368 3,714
City of West Melbourne Ray
Bullard Water Reclamation 25 0.85 11.1 7,302 3,947
Facility
Brevard County Barefoot Bay
Water Reclamation Facility 0.9 g 198 EiEet 2,229
Brevard County South
Beaches WWTE 8.0 1.12 9.3 8,061 5,201
Brevard County North
Regional WWTF 0.9 0.26 8.9 1,791 1,207
Rockledge WWTF 4.5 1.40 7.0 7,584 6,501
Brevard County South
Central Regional WWTF 5.5 3.79 6.7 19,653 17,600
%L{I?LTltuswlle Blue Heron 4.0 0.84 4.8 4,093 applical\g?;
City of Cape Canaveral Not
Water Reclamation Facility 1.8 0.88 3.8 4,141 applicable
City of Cocoa Jerry Sellers Not
Water Reclamation Facility 4.5 1.44 3.5 6,241 applicable
Brevard County Sykes Creek Not
WWTE 6.0 1.48 3.4 3,895 applicable
City of Cocoa Beach Water Not
Reclamation Facility o o 2.5 iS5 applicable

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 4-9. Based on a 2007 study by U.S. Environmental
Protection Agency, 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 U.S Environmental Protection Agency 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.

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
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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.

Table 4-9: Cost per Pound of TN Removed from WWTF Upgrades to Improve Reclaimed

Water
TN Removed Cost per TP Removed | Cost per
Facilit Cost to after Pound per after Pound per
y Upgrade Attenuation Year of TN Attenuation | Year of TP
(Ibs/yr) Removed (lbslyr) Removed
City of Palm Bay Water
Reclamation Facility * $1,400,000 20,240 $69 102 $13,699
City of Melbourne Grant Street To be To be
WWTF* SIEHBOIEY 022 3332 determined | determined
City of Titusville Osprey Not Not
WWTF* ATy N 924 | applicable | applicable
Cape Canaveral Air Force To be To be
Station $6,000,000 2833 $1,642 determined | determined
City of West Melbourne Ray
Bullard Water Reclamation $6,000,000 3,355 $1,788 deter;i"nzg deter;%gg
Facility
Brevard County South To be To be
Beaches WWTF $6/000,000 ) $2,008 determined | determined
Brevard County South Central To be To be
Regional WWTF $6,000,000 %053 $2,923 determined | determined
To be To be
Port St. John WWTF $6,000,000 1,788 $3,356 determined | determined
To be To be
Rockledge WWTF $6,000,000 1,084 $3,460 determined | determined
Barefoot Bay Water To be To be
Reclamation Facility $6,000,000 155 35,539 determined | determined
. To be To be
North Regional WWTF $6,000,000 584 $10,282 determined | determined

Note: The projects highlighted in green and marked with an asterisk are the most cost-effective and are

recommended as part of this plan.

4.1.3 Sprayfield and Rapid Infiltration Basin Upgrades (added in 2019)

Another opportunity to reduce the nutrient loading from the WWTFs is to upgrade the disposal
locations, either sprayfields or rapid infiltration basins, for the treated effluent. The sprayfields
and rapid infiltration basins could be modified to include biosorption activated media to provide
additional nutrient removal. Examples of biosorption activated media include mixes of soil,
sawdust, zeolites, tire crumb, vegetation, sulfur, and spodosols (Wanielista et al. 2011). Based
on a pilot project in the City of DeLand, the potential removal of adding biosorption activated
media to a sprayfield or rapid infiltration basin is 83% for TN and 66% for TP (City of DeLand
and University of Central Florida 2018). The loads for the facilities in Brevard County that
dispose of reclaimed water to a sprayfield or rapid infiltration basin were estimated based on
permit and discharge monitoring report information (where available). Attenuation rates were

based on ArcGIS-Based Nitrate Load Estimation Toolkit model results for each specific package
plant location. Then the biosorption activated media efficiency rate was applied to determine the
TN that could be removed. Costs were estimated for each upgrade and the upgrades that could
be made for the least cost per pound of TN are recommended for pilot project funding as part of
this plan (see Table 4-10 and Table 4-11). Information on nutrient concentrations or the size of
the sprayfield/rapid infiltration basin were missing from several facilities. As this information is
gathered, additional upgrades may be found to be cost-effective.
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Table 4-10: Cost per Pound of TN and TP Removed from Sprayfield or Rapid Infiltration Basin Upgrades for Public Facilities

Prepared by Tetra Tech, Inc. and Closewaters, LLC

23

Reclaimed TN TP
q TN Cost per TP Cost per
= Watqr F jow Estimated Concentration ) Aﬁgr Removed Pound per | Concentration 5 Afte:r Removed Pound per
Facility Type (million Cost to e Attenuation from e Attenuation from
gallons per Upgrade (mllllg_rams (Ibstyr) Upgrade rearicL TN (m|II|g.rams (Ibsiyr) Upgrade Year of TP
day) per liter) (Ibs/yr) Removed per liter) (Ibslyr) Remaoved
Port St John . .
Wastewater o0 gl radon 0.3560 $980,100 12,55 10,374 8,610 $114 2.32 1918 1,266 $774
Treatment Plant*
Cape Canaveral Air " .
Force Station gard it 0.8000 $5,227,200 11.90 22,104 18,346 $285 3.03 5,628 3,715 $1,407
Regional WWTF*
23;‘;?2;5“ Sprayfield 0.4800 $26,136,000 10.33 166 138 $189,391 1,80 29 19 $1,375,579
Note: The projects highlighted in green and marked with an asterisk are the most cost-effective and are recommended as part of this plan.
**The TN concentration assumes that the facility has been upgraded to achieve an effluent concentration of 6 milligrams per liter.
Table 4-11: Cost per Pound of TN and TP Removed from Sprayfield or Rapid Infiltration Basin Upgrades for Private
Facilities
Reclaimed TN TP
Water Flow | Estimated Conc:nb:ration TN After Removed P%zfntdpe;r COnce1;1|:ration TP After Removed P?)?;tdpe;r
Facility Type {million Cost to s Attenuation from P e Attenuation from P
gallons per | Upgrade (mglr'?i::?;s {Ibs/yr) Upgrade YRe: ';g‘f,:;‘ (m:lrl?i;:rrr;s (Ibstyr) Upgrade YRe:r:‘:‘fI;‘P
day) p (Ibsiyr) p (Ibsiyr)
e e Eardigiraton {IRNe DT $38,145 17.21 212 176 $217 516 120 79 $483
. To be Tobe To be To be
Canebreaker Condo Sprayfield 0.008 $36,000 11 63 52 $688 e A determined | determined | determined
Pver gTesl onid Sprayfield 0.018 $78,405 10.56 134 11 $705 314 70 45 $1.704
] Sprayfield 0.014 $300,564 6.18 495 411 $732 2.88 50 33 $9,108
Cove At South Beaches
Condominium Sprayfield 0.01 $51,480 1.28 24 20 $2,584 7.03 87 57 $903
Association WWTF
Riverview Mobile Home
and Recreational Sprayfield 0.03 $333,234 4.88 121 100 $3,318 299 1 73 $4,565
Vehicle Park
Treetop Villas Sprayfield 0.0056 $105.000 11.44 27 22 $4.685 3.47 24 16 $6,563
Enchanted Lakes To be To be To be To be
Estates Sprayfield 00000 $36,000 41 ! $43.373 determined determined | determined determined
Lighthouse Cove WWTF | Sprayfield 0.024 $120,000 1.17 2 2 $72,289 1.34 40 26 $4.615
Merritt Island Ulility Rapid Infillration To be To be Tobe To be
Company WWTF Basin 007 $495.277 018 G $198,906 determined delermined | determined determined
Eg;ree\/riﬁ‘éze“"&’\’,‘\',ew e 0.03 $182,209 03 1 1 $219,637 0.7 49 32 $5,697
Aquarina Beach To be To be To be To be Tobe Tobe
Community WWTF Sprayfield 0:099 determined 8.2 il determined | determined 0.5 determined | determined | determined 462
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Reclaimed TN TP
Water Flow | Estimated CDncc;rn":ration TN After Removed P?:;tdp e;r Conc;'lptration TP After Removed P‘;ﬂ?‘:!pe;r
Facility Type (million Cost to e Attenuation from P i Attenuation from p
gallons per | Upgrade (mllhqrams (Ibslyr) Upgrade Year of TN (mllllqrams (Ibslyr) Upgrade Year of TP
day) per liter) (Ibslyr) Removed per liter) (Ibslyr) Removed
Camelot Recreational To be To be To be Tobe To be To be
Vehicle Park Inc Sprayfield 0,02 determined 4.01 B determined | determined Bl determined | determined determined
Housing Authority of Rapid Infiltralion 0.0099 Tobe To be To be To be To be To be Tobe To be To be
Brevard County WWTF Basin ! determined determined determined | determined | delermined determined determined | determined delermined
Oak Point Mobile Home | Rapid infiltration 0.015 To be To be To be Tobe To be To be To be To be To be
Park WWTF Basin = determined determined determined | determined | determined determined determined | determined determined
= To be To be To be To be To be Tobe To be To be To be
ey, Sprayfield DS determined determined determined | determined | determined determined determined | determined | determined
fﬂ%l:)ti?::l]o?noemlg;& Rapid Infiltration 0.0075 To be To be To be To be To be To be Tobe To be To be
WWTF Basin ¥ determined delermined determined | determined | determined determined determined | determined | determined
Space X Launch Sprayfield 0.5 To be To be Tobe Tobe Tobe To be To be Tobe To be
Complex 39A P : determined determined determined | determined | determined determined determined | delermined | determined
Summit Cove Rapid Infillration 0.03 To be To be To be To be To be To be To be To be To be
Condominium Basin D determined determined delermined | determined | determined determined delermined | determined determined
Tropical Trail Village Rapid Infiltration 0.0125 To be To be To be To be To be To be Tobe To be To be
WWTE Basin = determined determined determined | determined | determined determined determined | determined determined
gé:ﬁ:ﬁ_:ﬁiﬁ%e Rapid Infiltralion 0.007 To be To be To be To be Tobe To be To be To be Tobe
Concentrate Basin . determined delermined determined | determined | determined determined determined | determined determined
Sterling House Tobe To be To be
Condominium WWTF Sprayfield 0.015 $60.000 e determined | determined | determined 1.64 3 20 $3,000
Pelican Bay Mobile Rapid Infiltration To be To be To be
Home WWTF Basin 0.035 $222,156 26 determined | determined | determined 2.92 23 = BAES
. " Rapid Infiltration To be Tobe Tobe To be Tobe To be To be
Harris Malabar Facility Basin 0.066 $2,085,000 12,6 determined | determined | determined determined determined | determined determined
Long Point Recreational | Rapid Infitration To be To be To be
Park Basin 0ia12 $60,000 022 determined | determined | determined 0.68 2 16 83,750
Note: The projects highlighted in green and marked with an asterisk are the most cost-effective and are recommended as part of this plan.
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4.1.4 Package Plant Removal and Upgrades (added in 2019)

Package plants are miniature wastewater treatment plants that serve small communities
producing more than 2,000 galions of effluent per day. The most common package plant
treatment methods are extended aeration, sequencing batch reactors, and oxidation ditches; the
same biological treatment methods used in larger wastewater treatment plants. The smallest
package plants often use the same technology as advanced septic systems. Following this
treatment, the effluent is disposed of in rapid infiltration basins (ponds), sprayfields, or
drainfields (U.S Environmental Protection Agency 2000).

Most package plants were removed in the 1990s following the Indian River Lagoon System and
Basin Act of 1990. However, opportunities still exist to address some of the worst remaining
package plants by upgrading the existing plant, adding nutrient scrubbing technology, or
preferably connecting them to central sewer where the wastewater will receive further treatment
and disposal far from the lagoon. A few of these package plants are located along the Indian
River Lagoon (IRL) and, therefore, pose a substantial nutrient risk due to their effluent
concentration and disposal methods. Table 4-12 lists the estimated TN reductions and costs to
connect the package plants to the sewer system. Based on the information in this table, the cost
to connect the package plants to the sewer are higher than the cost per pound of other projects
in this plan; therefore, none of the package plant projects are recommended at this time.

Table 4-12: Estimated TN Reduction and Cost for Connecting Package Plants to the

Sewer System

TN Load Cost per Pound
Facility Name Efu Ln':fsr Reduction Costt;%gvc:;\:ect Per Year of TN
(lbs/yr) Removed
Palm Harbor Mobile Home Park WWTF 130 495 $782,530 $1,581
River Forest Mobile Home Park 130 134 $778,713 $5,818
Riverview Mobile Home and Recreational
Vehicle Park 110 121 $717,593 $5,907
Canebreaker Condo WWTF 24 63 $504,692 $8,024
Merritt Island Utility Company WWTF 108 3 $1,393,916 $556,214
Enchanted Lakes Estates 190 1 $994.448 $1,921,749
\I;Ivci;\ﬁlr;g Authority of Brevard County 26 0 $490 892 Not applicable
Oak Point Mobile Home Park WWTF 130 0 $842,282 Not applicable
South Shores Utility 134 0 $955,344 Not applicable
Tropical Trail Village WWTF 74 0 $645,959 Not applicable
Willow Lakes Recreational Vehicle Park 280 0 $1,.270,407 Not applicable
WWTF
Aquarina Utiliies WWTF 392 261 Insufficient Insufficlent
Capacity Capacity
Indian River Shores Trailer Park WWTF 54 212 Insufficient Insufficient
Capacity Capacity
Camelot Recreational Vehicle Park Inc. 178 202 Insuﬁlclgnt Insufﬁqent
Capacity Capacity
. Insufficient Insufficient
Treetop Villas 28 27 Capacity Capacity
Cove At South Beaches Condominium 80 o4 Insufficient Insufficient
Association WWTF Capacity Capacity
Lighthouse Cove WWTF 80 2 Insufficient Insufficient
Capacity Capacity
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TN Load Cost per Pound
Facility Name :;lfu L“::sr Reduction Costtotcgecvc\:zrect Per Year of TN
(Ibs/yr) Removed
River Grove | & Il Mobile Home Park 200 1 iy LRy
Capacity Capacity
Pelican Bay Mobile Home (aka 200 0 Insufficient Insufficient
Riverview) WWTF Capacity Capacity
. Insufficient Insufficient
Southern Comfort Mobile Home Park 40 0 Capacity Capacity
Sterling House Condominium WWTF 45 0 Insufficl_ent Insufﬂc[ent
Capacity Capacity
. . Insufficient Insufficient
Summit Cove Condominium 84 0 Capaclty Capacity

4.1.5 Sewer Laterals Rehabilitation (added in 2018)

Sewage overflows following heavy rainfall events are an indicator of illegal connections or
inadequate sewer asset conditions. There are three major components of wastewater flow in a
sanitary sewer system: (1) base sanitary (or wastewater) flow, (2) groundwater infiltration, and
(3) rainfall inflow. Virtually every sewer system has some infiltration and/or inflow. Historically,
small amounts of infiltration and/or inflow are expected and tolerated. However, infiltration
and/or inflow becomes excessive when it causes overflows, health, and/or environmental risks.
Overflows from the South Beaches WWTF sewer system have occurred 7 of the last 13 years,
including significant overflows following Hurricane Matthew in 2016 and Hurricane Irma in 2017.
Less frequent overflows and line breaks have occurred in other sewer service areas.

In 2012, in recognition of aging infrastructure and increasingly frequent issues, the Brevard
County Utilities Services Department engaged seven professional engineering firms to perform
independent field evaluations of the condition of the sewage infrastructure assets located in
each of the County’s seven independent sewer service areas. The output of this investigation
was identification of $134 million in specific capital improvement needs required over a ten-year
period to bring County-owned sewer system assets up to a fully-functional, reliable, affordable,
efficient, and maintainable condition (Brevard County Utilities Services 2013). The field
evaluation results and corresponding 10-year Capital Improvement Program Plan were
presented to the Brevard County Commission in 2013. In response, the Commission approved
financing the entire Capital Improvement Program Plan and increased the County’s sewer
service rates to repay the debt. Plan implementation began in 2014 and projects are
progressing quickly.

Because there was already a capital improvement plan and funding mechanism for updating the
County’'s aging sewer system infrastructure, the original Save Our Indian River Lagoon Project
Plan did not include analysis or funding for sewer system repairs. Unfortunately, even in areas
where capital improvements have been made, infiltration and/or inflow continues to be a
problem that contributes to overflows that discharge untreated wastewater into the Indian River
Lagoon (IRL). This indicates the probability of problems outside the County-owned assets and
could include illegal connections and/or leaks in the privately owned lateral connections of
homes and businesses to the County sewer system.

Identifying problems on the customer side of the connection required smoke testing each
building or private residence to determine if leaks or illegal connections are present. The extent
of infiltration and/or inflow on the customer side of the connections is unknown and, therefore,
the nutrient loading associated with these issues are also unknown. As a first step to determine
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the extent of infiltration and/or inflow problems with the sewer laterals, the County partnered
with the City of Satellite Beach on a pilot project to perform smoke testing of more than 12,000
buildings and residences within the area of concern in March through July of 2018. Smoke
testing results are included in Section 4.4.2.

Repair of privately-owned portions of the sewer system is not funded in the County's adopted
Capital Improvement Program Plan for the Wastewater Utility; therefore, consideration has been
given to the use of the Save Our Indian River Lagoon Tax funding. The Brevard County Utilities
Services Department estimates that infiltration and/or inflow due to rainfall and flooding
associated with Hurricane Irma, caused 1,835 Ibs/yr of TN and 350 Ibs/yr of TP to enter the
lagoon from sewer overflowing from the South Beaches Regional WWTF sewer system. Staff
reviewed 13 years of storm-related release data (2004-2017) to estimate the average annual
nutrient load to the lagoon from emergency sewage overflows. If repairing private connections
could prevent similar overflows in the future, then the average annual nitrogen reduction benefit
of such repairs would be approximately 988 Ibs/yr of TN. The average cost effectiveness of
sewer expansion projects funded in the 2017 Plan Supplement was $852 per pound of nitrogen
removed, thus the cost to reduce 988 Ibs/yr of TN loading by implementing septic to sewer
projects would be $841,842. Therefore, the 2018 Update allocated $840,000 to assist property
owners with the cost to repair leaky sewer connections expected to be found through smoke
testing (Table 4-13).

Table 4-13: Estimated Sewer Laterals Rehabilitation TN and TP Reductions and Costs

Estimated Cost per Estimated Cost per
Proiect Number of Cost TN Pound per TP Pound per
) Buildings Reductions | year of TN | Reductions | Year of TP
(Ibs/yr) Removed (Ibs/yr) Removed
Satellite Beach
Pilot Area* 5,400 | $840,000 988 $850 188 $4,468

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

The Save Our Indian River Lagoon Trust Fund will also be used to conduct performance
monitoring to measure the nutrient reduction benefits of repairing privately-owned leaky lateral
connections. In addition to documenting less groundwater leaking into pipes and overwhelming
the sewer infrastructure, monitoring will also seek to document improvement in groundwater
quality that may occur when the leaks are repaired. The results of performance monitoring will
be used to consider expansion of this program from the Satellite Beach pilot areas to other city
and county sewer service areas. The lessons learned from this pilot study and a pilot study in
Titusville (added in the 2019 Update) will be applied to future sewer lateral evaluation and repair
projects.

4.1.6 Septic System Removal and Upgrades (updated in 2019)

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. As of 2018, there are an estimated 53,204 septic systems in Brevard County within the
Indian River Lagoon (IRL) Basin (Table 4-14). 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 is
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responsible for the regulation and permitting of septic systems. The County will coordinate with
Florida Department of Health on the septic system projects recommended in this plan.

Table 4-14: Location of Septic Systems in Brevard County

Area Number of Septic Systems
St. Johns River Basin 22,514
Banana River Lagoon 2,927
North IRL 13,381
Central IRL 36,896
Total 75,718

Septic System Removal by Sewer Extension

In 2018, Brevard County conducted a more detailed evaluation of septic system impacts to
surface waters through both groundwater monitoring and modeling using the Florida
Department of Environmental Protection-approved ArcGlS-Based Nitrate Load Estimation
Toolkit. This evaluation found that groundwater conductance and soil types were more
important for nitrogen transport from septic systems than was previously accounted for in the
approach used for ranking in the original Save Our Indian River Lagoon Plan. Therefore, for the
2019 Update, the approach to prioritize areas for septic system connection to the sewer system
was modified. The original approach is provided in Appendix D, and the updated approach and
recommended projects are summarized below.

The updated approach to rank areas for septic system impacts used information on the potential
nutrient contribution from the ArcGIS-Based Nitrate Load Estimation Toolkit. Potential nutrient
contributions were determined based on numerous factors, but after testing model sensitivity to
these factors, a simplified approach was developed for Brevard County that was based primarily
on the spatial location of the septic system (i.e. Barrier Island, Merritt Island, Mainland, or
Melbourne Tillman Water Control District), soil type (soil hydraulic conductance), and the
minimum distance to waterbodies (Applied Ecology 2018).

A direct comparison between the previous model that adapted studies from Martin and St. Lucie
counties (Table 4-15) and the new model tailored to Brevard County’s soil and water (Table
4-16) is difficult. For loading, the previous study estimated TN, which is the sum of nitrate,
nitrite, ammonia, and organic nitrogen, whereas the new approach using the ArcGIS-Based
Nitrate Load Estimation Toolkit estimated only nitrate and ammonia. Through the detailed
ArcG|S-Based Nitrate Load Estimation Toolkit analysis it was also determined that there are
6,260 fewer septic systems in the Indian River Lagoon (IRL) basin than estimated in the original
plan.

Table 4-15: Original Estimate of TN Loading and Cost to Connect for Septic Systems

Septic System | Number of TN Load TN Cost per Cost per
Distance from Septic Per System Load System to Total Cost Pound per
Surface Water Systems (Ibs/yr) (Ibs/yr) Connect Year of TN
)';:fdsstha” 55 15,090 27.095 | 408,863 | $20,000 | $301,800,000 $738
Between 55

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

219 yards 18,361 0.001 10 $20,000 $367,220,000 | $37,624,010
Total in IRL 59,438 9-860 | 537268 | $20,000 | $1,188,760,000| 52024
Basin (average) (average)
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Table 4-16: Updated Estimate of TN Loading based on ArcGIS-Based Nitrate Load
Estimation Toolkit and Updated Cost to Connect for Septic Systems

Septic System Number of | TN Load per TN Load Cost per Cost per

Distance from Septic System (Ibslyr) System to Total Cost Pound per

Surface Water Systems (Ibs/yr) y Connect Year of TN
U 15,737 19.037 299,590 33,372 25,175,164 1,753
yards ] ) ; $33, $525,175, $1,75
Between 55 and
219 yards 23,969 3.612 86,575 $33,372 $799,893,468 $9,239
gfda;e’ than219 | 43 475 0.802 10,805 | $33,372 $449,587,584 $41,611
Total in IRL 7.465 $4,471
Basin 53,178 AT 396,970 $33,372 $1,774,656,216 (average)

Those septic systems within 55 yards of surface waters were further analyzed by soil hydraulic
conductivity since it was found to be a highly influential variable in nutrient loading from septic
systems. Hydraulic conductance is the ability of water to move through pore space in the soil
with sandy soils having a higher conductance compared to loamy and clay soils. As shown in
Table 4-17, nitrogen loading is much higher in the very high and high conductivity soils
compared to the average for all soils within 55 yards. Although only half of the septic systems
are in very high and high conductance soils, these account for 76% of the nitrogen loading.

Table 4-17: Septic Systems by Soil Hydraulic Conductance Class within 55 Yards of
Surface Waters

Hydraulic Conductivity of Number of TN Load per TN Load Cost per Cost per
Septic Systems Within 55 Septic System (Ibslyr) System to Total Cost Pound per
yards of Surface Water Systems (Ibs/yr) Connect Year of TN
Very High 1,899 34.926 66,324 $33.372 $63,373,428 $956
High 6,304 26.021 164,039 $33,372 $210,377.088 $1,283
Medium 3,230 12.198 39,401 $33,372 $107,791.,560 $2,736
Low 3,396 5.930 20,141 $33,372 $113,331,312 $5,628
Very Low 908 10.664 9,683 $33,372 $30.301,776 $3,129
Total 15,737 (acgég"ge) 299,588 | $33,372 | $525,175,164 (a%;sg:;)_

Table 4-18 shows those properties with septic systems in very high and high hydraulic

conductance soils distributed by distance to surface waterbodies. Waterfront properties served
by septic systems, including those properties adjacent to the lagoon, tributary rivers and creeks,
or on canals or drainage ditches that discharge to the lagoon contribute 48% of all septic system
loading in the IRL watershed in Brevard County. Changes proposed in the 2019 Plan Update
shift septic to sewer and septic upgrade projects as much as feasible to areas of high
conductivity soils located adjacent to waterways that contribute the greatest loading to the IRL.

Table 4-18: Septic Systems in Very High and High Hydraulic Conductance Soils
Distributed by Distance to Surface Waters

Septic System Number of Cost per Cost per
Distance from Surface Septic ST;eL;a(?b';Ierr) T;TLIS'IO?;’ Systemto | Total Cost Pound per

Water (yards) Systems y y y Connect Year of TN
0-11 5,684 33.838 188,956 $33,372 | $186,349,248 $986
12-22 1,207 16.404 19,799 $33,372 $40,280,004 $2,034
23-33 465 17.466 8.121 $33,372 $15,517,980 $1,911
34-44 384 12.458 4,784 $33,372 $12,814,848 $2,679
45-55 563 15.456 8,702 $33,372 $18,788,436 $2,159
Total in IRL Basin 8,203 28.083 (average) | 230,362 $33,372 | $273,750,516 $1,188
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For the funded opportunities that were identified using the new ranking method, the number of
lots that could be connected, associated cost of the connection, and estimated TN reductions
are shown in Table 4-19 for the Banana River Lagoon, Table 4-20 for the North IRL, and Table
4-21 for the Central IRL. Figure 4-9 through Figure 4-13 show the location of each of these
areas. These funded opportunities, including the quick connection projects described below,
represent the connection of approximately 4% of the septic systems in Brevard County within
the IRL Basin but reduce over 17% of the nutrient load contribution attributed to existing septic
systems in Brevard.

Table 4-19: Opportunities for Septic System Removal in Banana River Lagoon

. Number TN Reduction TN Cost per
SAEN G of Lots e (Ibslyr) Pound peerear
Merritt Island — Zone F* 71 $1.100,000 1,292 $851
Sykes Creek - Zone N* 78 $2,603,016 2,784 $935
Sykes Creek - Zone M* 56 $1.868,832 1,798 $1,039
Merritt Island - Zone C* 43 $1,580,000 1,419 $1,113
Sykes Creek — Zone R* 192 $3,500,000 2,925 $1,197
North Merritt Island — Zone E* 195 53,635,000 2,541 $1.431
Sykes Creek - Zone T* 148 $4,939,056 3,360 $1,470
South Banana - Zone B* 41 $1,368,252 915 $1,495
Total 824 $20,594,156 17,034 $1,209 (average)

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

Table 4-20: Opportunities for Septic System Removal in North IRL

3 Number TN Reduction TN Cost per
SRR of Lots ot (Ibs/yr) Pound peerear
City of Rockledge* 15 $500,580 712 $703
City of Cocoa - Zone K* 36 $1,201,392 1,663 $722
City of Titusville - Zones A-G* 36 $1,201,392 1,563 $769
South Central - Zone A* 101 $3,370,572 3.655 $922
South Beaches - Zone A* 37 $1,234,764 1,306 $945
South Central - Zone C* 142 $4,900,000 5,146 5952
City of Cocoa - Zone J* 94 $3,136,968 3,259 5963
South Beaches - Zone O* 4 $133,488 136 $979
City of Melbourne* 26 $867,672 878 $988
South Central - Zone F* 51 $1.701,972 1,688 $1,008
South Beaches - Zone P* 15 $500,580 489 $1.024
Sharpes - Zone A* 186 $6,207,192 5,248 $1.183
City of Titusville - Zone H* 35 $1,168,020 910 $1,283
Rockledge - Zone B* 160 $5,339,520 4,037 $1,323
South Central - Zone D (Brevard)* 94 $4.774,500 3,387 $1,410
South Central — Zone D (Melbourne) 28 $265,500 177 51,500
Total 1,060 $36,504,112 34,254 $1,066 (average)

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

Table 4-21: Opportunities for Septic System Removal in Central IRL

a Number TN Reduction TN Cost per Pound
LI of Lots Eest (Ibs/yr) peerear
Micco — Zone B 540 $9.000,000 8,687 $1,036
Micco — Zone A Phase I 13 $709,745 618 $1.148
City of Palm Bay - Zone A* 77 $2,569,644 2,136 $1,203
City of Palm Bay — Zone B* 249 $8,309,628 6,809 $1,220
Total 879 $20,589,017 18,250 $1,128 (average) |

Note: The projects highlighted in green and marked with an asterisk are the most cost-effective and are
recommended as part of this plan.
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Additional areas evaluated for septic to sewer system connection opportunities are listed in
Table 4-22. These additional opportunities require more funding than is currently available and
some require time and expense to build WWTF capacity and service infrastructure before

connections would be feasible. 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.

Table 4-22: Additional (Unfunded) Opportunities for Septic System Connections

Service Area Number Cost TN Reduction TN Cost per
of Lots (Ibs/yr) Pound Per Year
Grant-Valkaria - Zone G 30 $1.001,160 1,418 $706
Grant-Valkaria — Zone E 128 $4,271,616 5,862 $729
Grant-Valkaria - Zone B 34 $1,134,648 1,501 $756
Grant-Valkaria — Zone F 17 $567,324 688 $824
Grant-Valkaria — Zone D 18 $600,696 690 $871
Grant-Valkaria — Zone A 42 $1,401,624 1,296 $1.082
Malabar — Zone B 64 $2,135,808 1,929 $1.107
Grant-Valkaria — Zone C 30 $1,001,160 853 $1,173
Malabar — Zone A 430 $14,349,960 11,456 $1,253
Valkaria — Zone | 223 $7.441,956 5,380 $1,383
South Beaches — Zone F 3 $100,116 70 $1,435
Valkaria — Zone J 503 $16,786,116 11,507 $1,459
Malabar — Zone C 14 $467,208 289 $1.617
South Central — Zone B 180 $6,006,960 3,700 $1.623
Sharpes — Zone B 136 $4,538,592 2,692 $1,686
South Beaches — Zone E 387 $12,914,964 7.491 $1,724
Rockledge — Zone C 91 $3,036,852 1,736 $1,749
South Beaches — Zone K 21 $700,812 397 $1.765
North Merritt Island — Zone F 34 $1,550,000 830 $1.867
North Merritt Island — Zone D 29 $1,293,000 685 $1,888
City of West Melbourne 60 $2,002,320 1,041 51,923
Pineda 27 $1.,257,000 644 $1,952
Sykes Creek — Zone IJ 77 $1.,900.,000 962 $1,974
South Beaches — Zone L 178 $5,940,216 2,973 $1,998
Sykes Creek — Zone J 63 $2,102,436 1,028 $2,045
South Banana — Zone A 88 $3,025,000 1,444 $2,095
South Central — Zone BC 13 $1,222,000 582 $2,100
South Beaches — Zone G 112 $3,737,664 1,764 $2,119
City of West Melbourne — Zone B 60 $2,002,320 894 $2,240
Malabar — Zone D 24 $800,928 352 $2,278
North Merritt Island — Zone A 107 $4,245,000 1,821 $2,331
South Beaches — Zone D 89 $2,970,108 1,273 $2,333
South Central — Zone E 411 $13,715,892 5,761 $2,381
South Beaches — Zone M 334 $11,146,248 4,293 $2,596
Grant-Valkaria — Zone H 100 $3,337.200 1,272 $2,624
Malabar — Zone F 14 $467,208 174 $2,683
Melbourne Village — Zone B 224 $7,475,328 2,705 $2,763
Sykes Creek — Zone H 74 $2,469,528 887 $2,783
South Central — Zone | 72 $2,170,000 772 $2,811
Sykes Creek — Zone G 52 $1,735,344 602 $2,881
South Beaches — Zone N 103 $3,437,316 1,193 $2,882
Sykes Creek — Zone C 81 $2,703,132 929 $2,909
Melbourne Village — Zone A 85 $2,836,620 918 $3,091
South Central — Zone H 165 $5,506,380 1,779 $3,096
South Central — Zone G 196 $6,540,912 2,090 $3,129
North Merritt Island — Zone C 71 $2,369,412 737 $3,217
Merritt Island — Zone H 285 $22,500,000 5,464 $4.118
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n Number TN Reduction TN Cost per
IR of Lots el (Ibs/yr) Pound Peerear
Sykes Creek — Zone S 164 $6,600,000 1,684 $4,167
North Merritt Island — Zone B 56 $4,690,000 1,066 $4,399
Merritt Island — Zone A 249 $16,700,000 3.440 $4,855
South Beaches — Zone C 118 $3.937,896 683 $5,763
Total 6,166 $232,843,980 111,598 $2,086 (average) |

Another opportunity for removing septic systems is to use a hybrid septic tank effluent pumping
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. A high pressure 72 horse power pump (115 volt) pumps the effluent from the septic
system to a force main or 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 septic tank effluent pumping system. If the
drainfield is not left in place, a 500-gallon pump chamber is installed to allow enough reserve
capacity to address power outages. Each septic tank effluent pumping system also has an
emergency generator receptacle to address long-term power outages associated with

hurricanes. The estimated cost per connection is $6,000 to $10,000, which includes the cost of

the pipes. The City of Vero Beach maintains the septic tank effluent pumping system and
pumps out the septic tank when needed. The customer pays the electrical costs to operate the

pump for this system.

For highly ranked properties located within the vicinity of a pressure line or gravity sewer
system, the septic tank effluent pumping system may be a good option instead of the septic
system upgrades described below. If septic tank effluent pumping systems are selected as a

preferred option anywhere in Brevard County, specific locations for septic tank effluent pumping

system installation can be submitted for funding consideration through the annual project
funding request and plan update process.

Septic System Removal by Sewer Connection

The detailed septic analysis also identified 4,496 properties located within 30 feet of existing
sewer infrastructure. The highest loading “quick connect” opportunities are included in Table
4-23 based on their ability to connect to gravity or force main sewer and are shown in Figure

4-14 through Figure 4-16.

Table 4-23: Opportunities for Septic System Removal by Sewer Connection

Sub-lagoon Number of Lots Cost w gt?:ll;(r:)t L P;rlrlng?)setr’?(:ar
Banana Quick Connects* 144 $1.908,000 3,224 $592
North IRL Quick Connects* 463 $6,018,000 11,339 $531
Central IRL Quick Connects* 269 $3,354,000 6,883 $487
Total Quick Connects 876 $11,280,000 21,446 $526 (average) |

Note: The projects highlighted in green and marked with an asterisk are the most cost-effective and are

recommended as part of this plan.
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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.

In July 2018, Florida Department of Health adopted new rules that allow for In-Ground Nitrogen-
Reducing Biofilters under the drainfield of septic systems (Figure 4-17). This passive nitrogen-
reducing technology is a result of the Florida Onsite Sewage Nitrogen Reduction Strategies
project and the Springs and Aquifer Protection Act. Pilot projects to install this new system are
currently in progress throughout the state and Brevard County is a participating partner in these
initial installations. This passive INRB is expected to remove 65% of nitrogen from the effluent
and cost an extra $4,000 above the typical costs of a conventional septic system. This system
requires 51” of soil above the groundwater and, therefore, may not be appropriate in areas with
shallow groundwater.

w—= A Drainfield Area
e - et S 46"
E 218" Unsaturated Nitrification soil per 64£-6.009(7)(a)10. ©

]-m' woodcmps/as-s m9(7)(a)11.5ou Mix Denitrification Media -

26" Unsaturated slightly !mated sosl ang 26"to seasonal h|gh water tahie

Flgure 4-17 Example In-Ground Nitrogen-Reducing Biofilters Septic System

The current ruling by Florida Department of Health only allows woodchips within the
denitrification layer of this system; however, other biosorption activated media can also enhance
nutrient and bacterial removal before the effluent reaches the drainfield or groundwater and
potentially remove more than 65% of nitrogen from effluent. A test of the biosorption activated
media 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 (innovative system) and to a conventional drainfield. The study
found that the TN and TP removal efficiencies were 76.9% and 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.

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 biosorption activated media
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 was increased from $16,000
per septic system in the original plan to $18,000 each in the 2019 Plan Update. Any operations
and maintenance costs associated with these upgrades, once installed, will be the responsibility
of the owner. To be conservative and to match the Florida Department of Health rule, the
estimates of the TN reductions that could be achieved are based on an efficiency of 65%
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removal, which is the average efficiency from the two studies described above that tested
biosorption activated media in the drainfield.

In areas where the In-Ground Nitrogen-Reducing Biofilters system or biosorption activated
media retrofits are not appropriate, National Sanitation Foundation 245 certified aerobic
treatment units would be the best option. National Sanitation Foundation 245 certification
verifies that these advanced septic systems remove at least 50% of nitrogen within the septic
tank, although some systems have been shown to remove up to 80% of nitrogen. The drainfield
is credited with removing another 15% of nitrogen, which brings the total nitrogen removed by
the advanced septic system to 65%. Due to the electrical plumbing requirements of aerobic
treatment units, the owner is required to have a maintenance agreement with a septic company
and an operating permit from the Florida Department of Health.

There are options for other types of distributed onsite sewage treatment systems that are
approved by the Florida Department of Environmental Protection as miniature sewage treatment
plants sized for residential and commercial use. These systems provide additional opportunities
to improve nutrient removal from sites where connection to central sewer is not feasible and are
eligible options for septic system upgrades as part of this plan. Both the Save Our Indian River
Lagoon Project Plan and Springs and Aquifer Protection Act have highlighted the need for other
wastewater options that have less impact on surface water and groundwater. Brevard County
will continue to vet these options as they become available in Florida.

To prioritize the septic systems for upgrade, the scoring matrix used in the original Save Our
Indian River Lagoon Project Plan (see Appendix D) was replaced in the 2019 Update based on
ArcGlS-Based Nitrate Load Estimation Toolkit modeling performed during determination of the
Nitrogen Reduction Overlay area adopted in the Countywide Septic Ordinance, as noted above.

The 400 septic systems with the highest loading in each sub-lagoon are recommended for
retrofit upgrades to reduce the impacts of these septic systems on the waterbodies. The costs
and nutrient reductions by sub-lagoon are shown in Table 4-24. The locations of these septic
system upgrades are shown in Figure 4-18, Figure 4-19, and Figure 4-20. This upgrade
opportunity addresses 2% of the septic systems in the IRL drainage basin.

In some circumstances, properties qualified for septic system upgrade funding may be near a
sewer line. These septic upgrade funds can be used to connect the qualified property to sewer
as this option results in a greater reduction in nitrogen loading to the lagoon.

Table 4-24: Septic Tank Upgrades and Costs for Highest Priority Septic Systems

Sub-lagoon Number Cost TN Load | TN Reductions | Cost per Pound
of Lots (Ibslyr) (Ibs/yr) per Year of TN
Banana River Lagoon* 100 | $1,800,000 3,868 1,934 $930
North IRL* 586 | $10,548,000 27,713 13,857 $761
Central IRL* 939 | $16,902,000 44,380 22,190 $762
Total 1,625 | $29,250,000 75,961 37,980 $770 (average) |

Note: The projects highlighted in green and marked with an asterisk are the most cost-effective and are
recommended as part of this plan.
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Figure 4-18 Long Description

Figure 4-18: Map of Locations for Septic System Upgrades in North Brevard County
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Figure 4-19 Long Description

Figure 4-19: Map of Locations for Septic System Upgrades in Central Brevard County
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4.1.7 Stormwater Treatment

Stormwater runoff contributes 33.6% of the external TN loading and 43.4% of the

external TP loading to the lagoon 1 annually.

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 best management practices 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 best management practices
that could help restore the IRL system include:

Traditional best management practices — These best management practices 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. Descriptions of these traditional best management practices and expected TN
and TP efficiencies are shown in Table 4-25.

Low impact development/green infrastructure — These types of best management
practices use natural stormwater management techniques to minimize runoff and help
prevent pollutants from getting into stormwater runoff. These best management
practices 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 best management practices (Institute of Food and Agricultural Sciences
2016). Descriptions of low impact development and green infrastructure best
management practices and estimated efficiencies are shown in Table 4-26.
Denitrification best management practices — These best management practices use a
soil media, known as biosorption activated media to increase the amount of
denitrification that occurs, which increases the amount of TN and TP removed.
Biosorption activated media includes mixes of soil, sawdust, zeolites, tire crumb,
vegetation, sulfur, and spodosols. Additional details about denitrification best
management practices are included below.

Best management practices to reduce baseflow intrusion — These projects are
modifications to existing best management practices help reduce intrusion of captured
groundwater baseflow into stormwater drainage systems. These best management
practices 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 best management practice, 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.
The St. Johns River Water Management District 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 the St. Johns River Water Management District to increase re-
diversion from the Melbourne-Tillman Water Control District canal system.
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Table 4-25: Traditional Stormwater Best Management Practices with TN and TP Removal Efficiencies

Best
Ma';lage_ment Definition Tgﬁl_?;:mvyal TE;;':::;I Source
ractice
Permanently wet ponds that are designed to slowly release a portion of the Florida
Wet detention collected stormwater runoff through an outlet structure. Recommended for Department of
sites with moderate to high water table conditions. Provide removal of both 8%-44% 45%-75% Environmental

ponds

dissolved and suspended pollutants through physical, chemical, and

Protection et al.

biological processes. 2010
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 groundwater 40%-84% 40%-84% Harper et al.
retention aquifer. Runoff in excess of the specified volume of stormwater does not omen e omene 2007
flow into the retention system storing the initial volume of stormwater.
Ondine Receﬁ;sse”d area ‘tthtat is desligtnett:] to strc:re and ritlain allde.fipe%quantitydof t 9’ Cal
} runoff, allowing it to percolate through permeable soils into the groundwater arper et al.
e peTang aquifer. Runoff in excess of the specified volume of stormwater does flow Sl SO 2007
swales : .
through 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 al
Dry detention | runoff is completed, the storage basin does not hold any water. Used in 10% 10% 200? ’
areas where the soil infiltration properties or seasonal high-water table
elevation will not allow the use of a retention basin.
Box chambers with partitions connected to a storm drain. Water flows into
2nd the first section of the box where most pollutants settle out. Overflows into
generation the next section to allow further settling. Water ultimately overflows to the 19.05% 15.5% GPI 2010
baffle box stormwater pipe. Floating trays capture leaves, grass clippings, and litter to
prevent them from dissolving in the stormwater.
Stormwater Reuse of stormwater from wet ponds for irrigation. Compare volume going Amount of water not | Amount of water not Not applicable
reuse to reuse to total volume of annual runoff to pond. discharged annually | discharged annually pp
o Chemical treatment systems that inject aluminum sulfate into stormwater Harper et al,
Alum injection systems to cause coagulation of pollutants. 50% 90% 2007
Strest Cleani_ng of pavement surfaces to remove sediments, debris, anq trash TN content in dry TE content in dry University of
sweeping deposited by vehicle traffic. Prevents these materials from being introduced weight of material weight of material Florida 2011
into the stormwater 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 University of
inserts/inlet through filtration of organic debris and litter, settling of sediment, and weight of material weight of material Florida 2%11
filters adsorption of hydrocarbon by replaceable filters. collected annually collected annually
55
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Best
rr TN Removal TP Removal
Ma;l;%e:g:nt Definition Efficiency Efficiency Source
. . . Florida

Managed Aquatic plant-based best management practices that remove nutrients e Rt (=0 SR

Aquatic Plant | through a variety of processes related to nutrient uptake, transformation, 10% with 5% pond 10% with 5% pond Eepanmenttofl
System and microbial activities coverage coverage nvironmenia

' Protection 2018

Table 4-26: Low Impact Development and Green Infrastructure Best Management Practices and TN and TP Removal

Bioretention

Small vegetated depressions in the landscape collect and filter stormwater

Efficiencies
Best
—r TN Removal TP Removal
Ma;r?’%(teir::nt Definition Efficlency Efficiency Source
Hard, yet penetrable, surfaces reduce runoff by allowing water to move
eliEEL S through them into groundwater below (Institute of Food and Agricultural 30%-74% 30%-74% Harper et al.
pavement Sci 2007
ciences 2016).
An alternative to curb and gutter systems, bioswales convey water, slow Florida
runoff, and promote infiltration. Swales may be installed along residential Department of
Bioswales streets, highways, or parking lot medians (Institute of Food and Agricultural 38%-89% 9%-80% Environmental
Sciences 2016). Must be designed for conveyance, greater in length than Protection
width, have shallow slopes, and include proper landscaping. 2014
These systems can significantly reduce the rate and quantity of runoff from Florida
a roof and provide buildings with thermal insulation and improved aesthetics 45% (without Department of
Green roofs (Institute of Food and Agricultural Sciences 2016). Retention best cistern) Not T e ot
management practice covered with growing media and vegetation that 60%-85% (with applicable Protection
enables rainfall infiltration and evapotranspiration of stored water. Including cistern) 2014
a cistern capture, retain, and reuse water adds to effectiveness.
Florida

Department of

basins/rain into the soil (Institute of Food and Agricultural Sciences 2016). Constructed 30%-50% 30%-90% Environmental
gardens adjacent to roof runoff and impervious areas, Protection
2014

Bioretention systems with vertical concrete walls designed to collect/retain Florida
specified volume of stormwater runoff from sidewalks, parking lots and/or Department of

Tree boxes streets. Consists of a container filled with a soil mixture, a mulch layer, 38%-65% 50%-80% Environmental
under-drain system, and shrub or tree (Florida Department of Environmental Protection
Protection 2014). 2014
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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 best management practice. Biosorption
activated media can be added in existing best management practices or to new best
management practices to improve the nutrient removal efficiency. The removal efficiencies of
using biosorption activated media in various stormwater treatment projects (Wanielista 2015)
are summarized in Table 4-27. While the efficiencies in Table 4-27 are only for Bold & Gold,
other types of biosorption activated media may be used in a project, if there is Florida-specific
information available on the removal efficiencies for that media.

Table 4-27: TN and TP Removal Efficiencies for Biosorption Activated Media

Location in Best Management Practice Material TN Removal | TP Removal
Treatment Train Efficiency Efficiency
Bold & Gold as a first best management practice, Expanded Cla
example up-flow filter in baffle box and a Tirz Chios y 55% 65%
constructed wetland P
. ) Organics
Eg;?niuGtcfylgun up-flow filter at wet pond and dry Tire Chips 45% 45%
Expanded Clay

Bold & Gold in inter-event flow using up-flow filter | Expanded Clay 259, 259%
at wet pond and down-flow filter at dry basin Tire Chips ) )
Bold & Gold down-flow filters 12-inch depth at wet | Clay
pond or dry basin pervious pavement, tree well, Tire Crumb 60% 90%
rain garden, swale, and strips Sand and Topsoil

Note: From Wanielista 2015

The County’s proposed total maximum daily loads include two components: (1) a total maximum
daily load for the five-month period (January — May) that is critical for seagrass growth, and (2) a
total maximum daily load for the remaining seven months of the year to avoid algal blooms and
protect healthy dissolved oxygen levels. In 2019, Brevard County updated the estimates for
nutrient loading entering the lagoon through each stormwater ditch and outfall. The update
incorporated more recent land use data, more recent rainfall and evapotranspiration data, and
improved stormwater infrastructure mapping and topography. There are more than 2,000
hydrologically distinct catchment basin areas within the lagoon watershed countywide. These
connect to the lagoon through more than 1,500 stormwater ditches and structural outfalls. For
the purpose of maximizing seagrass response to stormwater treatment, these new loading
estimates for catchment basins were prioritized based on the amount of nutrients migrating into
the stormwater system as groundwater baseflow during a five-month season found to be most
critical to annual seagrass expansion or loss.

The stormwater project benefits were estimated, as follows, to ensure both components of the
total maximum daily load are adequately addressed. The five-month total maximum daily load
covers the dry season in this area when there is minimal rainfall and stormwater runoff;
therefore, the benefits of stormwater biosorption activated media projects during this period
were based only on January — May baseflow loading estimates from the Spatial Watershed
lterative Loading model. The estimated project treatment efficiencies used for January to May
baseflow only are 55% for TN and 65% for TP. These projects also reduce nutrient loads during
the remaining seven months of the year. To estimate annual load reduction benefits, the annual
baseflow and stormwater loading estimates from the Spatial Watershed Iterative Loading model
were used with a project efficiency of 45% for TN and 45% for TP. The estimated TN and TP
reductions accomplished by using biosorption activated media upstream of these priority outfalls
are summarized in Table 4-28, as well as the estimated cost per pound of TN or TP removed. A
detailed list of stormwater projects, which was revised as part of this 2019 Update, is included in
496
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Appendix E. The locations of the basins to be treated are shown in Figure 4-21, Figure 4-22,

and Figure 4-23.

Table 4-28: Estimated TN and TP Reductions and Costs for Biosorption Activated Media

Projects

Number | Estimated TN Cost per TP Cost per
Sub-lagoon of Total Project | Reductions | Pound Per | Reductions | Pound per
Basins Cost (lbs/yr) Year of TN (Ibs/yr) Year of TP
Banana River Lagoon* 67 | $14.403.300 63.737 $226 8,421 $1,710
North IRL* 98 | $23,584,400 121,815 $194 16,152 $1,460
Central IRL* 10 $3,995,300 24,166 $165 3.182 $1,256
Total 175 | $41,983,000 209,718 $200 27,755 $1,512

Note: The projects highlighted in green and marked with an asterisk are the most cost-effective and are
recommended as part of this plan.
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Basins Selected
for Treatment

IRL_Section

- Banana River Lagoon %

- Central Indian River Lagoon
-

[0 North Indian River Lagoon g

Figure 4-21: Map of Selected Stormwater Projects in North Brevard County
Figure 4-21 Long Description
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Figure 4-22: Map of Selected Stormwater Projects in Central Brevard County
Figure 4-22 Long Description
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Figure 4-23: Map of Selected Stormwater Projects in South Brevard County

Figure 4-23 lLong Description
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4.2. Projects to Remove Pollutants

The purpose of the projects in this section is to remove pollutants that have accumulated in the
lagoon. Brevard County has already begun to remove deep accumulations of muck from the
lagoon bottom. Dredging to remove muck in other locations of the lagoon will continue, as well
as treatment of the interstitial water when feasible. 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 from the system whereas it takes time for
the external load reduction benefits to reach the lagoon. The County is also evaluating
opportunities to use new treatment technologies to provide surface water remediation. In
addition, the St. Johns River Water Management District, IRL National Estuary Program, and
Florida Institute of Technology are evaluating opportunities for enhanced circulation projects,
which will allow additional water to flow into the lagoon system to help remove the built-up
sediments and muck.

The following sections describe the County’s proposed muck removal projects, scrubbing of
muck interstitial water, as well as potential surface water remediation and potential circulation
enhancement projects.

4.2.1 Muck Removal (updated in 2019)

Muck flux contrib_utes 45% of the TN and 49% of TP load to the Banana River Lagoon each year.

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 remains a nutrient 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 Table 3-1, 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 6,700 acres of the
lagoon system bottom in Brevard County (Trefry 2018).

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 average flux rates used are 150
pounds of TN per acre per year and 20 pounds of TP per acre per year (Trefry 2018) except
where specific measurements indicate otherwise.

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 canal systems 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. In 2018
and 2019, the Florida Institute of Technology conducted evaluations of the muck deposits
throughout the lagoon system for Brevard County. The updated muck acreage estimates are
shown in Table 4-29,
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Table 4-29: Muck Acreages in the IRL System

Central .
. Open Banana North | NorthIRL | Central Mosquito
D3 RO 0 A Banana Canals IRL Canals IRL Caliila-ls Lagoon

Muck area (acres) 1,276 752 3,035 51 59 37 398
ye‘;‘;')‘ flux (pounds of TN per | 554 145 | 112,800 | 233,992 7,650 | 40,226 5,550 7,164
Funded dredging sites (acres) 223 0 251 0 0 0 0
Flux from funded dredging
sites (pounds of TN per year) 123,723 0[ 85325 0 0 0 g
Flux reduction from funded
sites (pounds of TN per year) 66608 0 %9.728 0 0 0 0
Percent of total flux reduced 0 0 o
by dredging the funded sites 31% 0% 26% 0% 0% 0% 0%

Using the information from the Florida Institute of Technology, Brevard County reevaluated the
priority muck locations for dredging. The costs, estimated TN and TP reductions using average
flux rates for Brevard County or site-specific data collected by the Florida Institute of Technology
where available, and cost per pound of nutrient removed for the proposed muck dredging
projects are shown in Table 4-30 for the Banana River Lagoon, Table 4-31 for the North IRL,
and Table 4-32 for the Central IRL. Table 4-33 provides a summary of recommended projects.
The locations of these projects are shown in Figure 4-24 through Figure 4-25.

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 are 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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Table 4-30: Banana River Lagoon Estimated Costs and Nutrient Reductions for Muck Removal Project Areas

Cost per TP Flux Cost per
. TN Flux TN Flux TP Flux
Location (Y:Ub'c Acres C.OSt {pounds per | Reduction HEIT FEET \pEumLs Reduction Bound per
ards Estimate acre per year) (Ibslyr) Year of TN | per acre per (Ibslyr) Year of TP
Removed year) Removed

Port Canaveral
South* 420,000 55 | $14,700,000 919 35,382 $415 50 1,925 $7.636
Pineda Banana River
Lagoon* 195,000 28 | $6,825,000 767 15,033 $454 35 686 $9,949
Patrick Air Force
Base* 205,000 26 | $7.175,000 357 6,497 $1.104 21 382 $18,773
Cocoa Beach Golf** 975,000 140 | $34.125,000 303 29,694 $1.149 21 2,058 $16,582
Kent Drive 50,000 13| $1,750,000 150 1,365 $1,282 20 182 $9,615
National Aeronautics
and Space
Administration Area 2,800,000 657 | $98,000,000 150 68,985 $1,421 20 9,198 $10,654
528 East 35,000 8| 81,225,000 150 840 $1,458 20 112 $10,938
Newfound Harbor
East 45,000 10| $1.575,000 150 1,050 $1,500 20 140 $11,250
70% of Banana
Venetian Collector 2,575,000 570 150
Canals/Channels $90,125,000 59,850 $1,506 21 8,379 $10,756
30% of Venetian
Canals/Channels 825,000 | 182 | g28 875,000 1501 49110 $1,511 20 2548 | $11,332
Patrick Air Force
Base Borrow Pit-2 135,000 29 | $4,725,000 150 3,045 $1,552 20 406 $11,638
Newfound Harbor
South 135,000 29 | $4,725,000 150 3,045 $1,552 20 406 $11,638
Mathers Bridge Area 350,000 75 | $12,250,000 150 7,875 $1,556 20 1,050 $11,667
Newfound Harbor
North 90,000 19| $3,150,000 150 1,995 $1,579 20 266 $11,842
Cocoa Beach High
School 195,000 41| $6,825,000 150 4,305 $1,585 20 574 $11.890
Brightwaters 235,000 48 | $8,225,000 150 5,040 $1,632 20 672 $12,240
Patrick Air Force
Base Borrow Pit-4 15,000 3 $525,000 150 315 $1,667 20 42 $12,500
Sunset Café 110,000 22 | $3,850,000 150 2,310 $1,667 20 308 12,500
520 Borrow Pit-1 40,000 8| $1,400,000 150 840 $1,667 20 112 12,500
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Cost per TP Flux Cost per
TN Flux TN Flux TP Flux

Cubic Cost g Pound per (pounds 2 Pound per
Fosation Yards L Estimate \ROUTCS pex Relcll’:;:tmn Year of TN | per acre per RE’?’UCIIOH Year of TP
acre per year) [ (lbslyn) | poroved year) (bsly) | Removed

Cape Canaveral
Hospital 60,000 12 | $2,100.000 150 1,260 51,667 20 168 $12,500
520 Borrow Pit-2 20,000 4 $700,000 150 420 $1,667 20 56 $12,500
520 Borrow Pit-3 15,000 3 $525,000 150 315 $1.667 20 42 $12,500
520 Borrow Pit-4 40,000 8| $1,400,000 150 840 $1,667 20 112 $12,500
520 Borrow Pit-5 30,000 6| $1,050,000 150 630 51.667 20 84 $12,500
520 Borrow Pit-6 15,000 3 5525,000 150 315 1,667 20 42 12,500
520 Borrow Pit-7 20,000 4 $700,000 150 420 51,667 20 56 12,500
Port Canaveral 265,000 25| $9,275,000 285 4,988 51,860 14 245 37,857

Note: The projects highlighted in green and marked with an asterisk are fhe most cost-effeclive and are recommended as part of this plan.
" The Cocoa Beach Golf project is not fully funded at this time. A total of $21,350,000 is availabie and Brevard County is looking for options to fund the remaining
$12,775,000 for dredging plus associated interstitial water treatment.
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Table 4-31: North IRL Estimated Costs and Nutrient Reductions for Muck Removal Project Areas

TN Flux Cost per TP Flux Cost per
. TN Flux TP Flux
. Cubic Cost ounds " Pound per ounds N Pound per
socation Yards gcies Estimate g:ar acre Recielio Year of TN (pper acre Relguctlon Year of TP
per year) (Ibslyr) Removed per year) L) Removed
Titusville Railroad West* 90,000 70 | $3,150,000 294 14,406 $219 12 588 $5,367
National Aeronautics and Space
Administration Causeway East* 285,000 34 9,975,000 919 21,872 $456 44 1,047 $9,525
Rockledge A* 125,000 38 4,375,000 285 7,581 577 31 825 $5,306
Titusville Railroad East* 115,000 36 4,025,000 214 5,393 746 9 227 $17,747
Eau Gallie Northeast* 250,000 73 | $8,750,000 205 10,476 $835 29 1,482 $5.905
Pineda to Eau Gallie 875.000 | 1,110 | $30.625.000 45 34,965 $876 2 1,554 $19,707
520 to Pineda 900,000 | 1120 | $31,500,000 45 35,280 $893 2 1,568 $20,089
National Aeronautics and Space
Administration Causeway West 125,000 25 | $4,375,000 223 3.903 $1.121 11 193 $22,727
Pineda 150,000 37| $5,250,000 178 4,610 $1,139 19 492 $10,669
30% of Venetian
Canals/Channels 225,000 51| $7,875,000 150 5,355 $1,471 20 714 $11,029
70% of North IRL Venetian
Collector Canals/Channels 160,000 36 | $5,600,000 151 3.805 $1,472 21 529 $10,586
Max Brewer Causeway 80,000 17 ] $2,800,000 150 1,785 $1,569 20 238 $11,765
Warwick Drive 20,000 4 $700,000 150 420 $1,667 20 56 12,500
Crab Shack 20,000 4 $700,000 150 420 $1,667 20 56 $12,500
Cocoa South 150,000 26 | $5,250,000 107 1,947 $2,696 10 182 $28,846
National Aeronautics and Space
Administration Causeway to 528 475,000 149 | $16,625,000 45 4,694 3,542 3 313 $53,132
Rockledge B 845,000 141 | $29,575,000 82 8,093 3,654 12 1,184 24,970
Eau Gallie Northwest 547,000 58 | $19,145,000 79 3,207 5,969 6 244 78,592
Cocoa 520 to 528 110,000 19| $3,850,000 45 599 $6,433 3 40 96,491
Eau Gallie South 1,150,000 74 | $40,250,000 80 4,144 $9,713 15 777 51,802

Note: The projects highlighted in green and marked with an asterisk are the most cost-effective and are recommended as part of this plan.
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Table 4-32: Central IRL Estimated Costs and Nutrient Reductions for Muck Removal Project Areas

TN Flux TN Flux Cost per TP Flux TP Flux Cost per
Location (Y.‘.ubic Acres C.OSt (pounds Reduction Gound pergifipolinds Reduction faound por
ards Estimate per acre (Ibslyr) Year of TN | per acre (Ibslyr) Year of TP
per year) Y Removed | peryear) yr Removed
Goat Creek 10,000 7 $350,000 150 735 $476 20 98 $3,571
Mullet Creek Islands Area 130,000 41| $4,550,000 150 4,305 $1,057 20 574 $7.927
30% of Venetian
Canals/Channels 50,000 10 | $1.,750,000 150 1,050 $1,667 20 140 $12,500
70% of Central IRL Venetian
Collector Canals/Channels 130,000 27 | $4,550,000 151 2,854 $1,594 21 397 11,461
Trout Creek 5,000 1 $175,000 150 105 31,667 20 14 512,500
Melbourne Causeway North 25,000 5 $875,000 150 525 1,667 20 70 12,500
Front Street Park 25,000 5 $875,000 150 525 1,667 20 70 $12,500
Turkey Creek 140,000 10| $4,900,000 250 1,750 2,800 33 231 $21.212

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

Table 4-33: Summary of Funded Muck Removal Projects

I _ o TN Flux P?)?J?\tdp:;r TP Flux | Cost per Pound

La Location Estimat Reduction Y £ TN Reduction | per Year of TP
goon stimate ear o
(Ibs/yr) Removed (Ibslyr) Removed
Banana Port Canaveral South* $14,700,000 35,382 $415 1,925 7,636
Banana Pineda Banana River Lagoon* $6,825,000 15,033 $454 686 9,949
Banana Patrick Air Force Base* $7,175,000 6,497 $1.104 382 $18,783
Banana Cocoa Beach Golf** $21,350,000 29,694 $719 2,058 $10,374
North IRL | Titusville Railroad West* $3,150,000 14,406 $219 588 $5,357
National Aeronautics and Space

North IRL Administration Causeway East* $9,975,000 21,872 $456 1,047 $9,527
North IRL | Rockledge A* $4,375,000 7,581 $577 825 $5,303
North IRL | Titusville Railroad East* $4,025,000 5,393 $746 227 $17,731
North IRL | Eau Gallie Northeast* $8.750,000 10.476 $835 1,482 $5,904
Total Total $80,325,000 146,334 | $549 (average) 9,220 | $8,712 (average)

Note: The projects highlighted in green and marked with an asterisk are the most cost-effective and are recommended as part of this plan.
~ The Cocoa Beach Golf project is not fully funded at this time. A total of $21,350,000 is available and Brevard County is looking for options to fund the remaining
$12,775,000 for dredging plus associated interstitial water treatment.
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Figure 4-24: Location of Muck Removal Projects in Banana River Lagoon

Figure 4-24 Long Description
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Figure 4-25: Location of Muck Removal Projects in North IRL
Figure 4-25 Long Description
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Treatment of Muck Interstitial Water (added in 2018)

Interstitial water refers to the water content that is present within the muck material. Sampling
and testing conducted by Florida Institute of Technology researchers has shown that the
majority of nutrients are bound to solid particles in the muck; however, the interstitial water also
contains a significant amount of dissolved nutrients. When the muck material is dredged,
interstitial water nutrients are pumped with the muck and lagoon water in a slurry to the dredged
material management area. At the dredged material management area, the muck slurry is
processed in a settling pond where sediments settle out and overflow water is returned to the
IRL. Treatment of this overflow water represents a significant opportunity to prevent return of
these nutrients to the IRL.

Working with the dredging industry, sewage treatment industry, stormwater treatment
entrepreneurs and industrial waste treatment engineers, feasible and reasonably cost-effective
concentration targets for return water to the IRL have been identified as 2,000-3,000 parts per
billion for TN and 75—-100 parts per billion for TP. Treatment options for TP were demonstrated
during the state-funded initial dredging of Turkey Creek, with Florida Institute of Technology
researchers providing independent third-party verification of performance levels. These targets
can be achieved through a variety of technologies including, but not limited to, coagulants,
polymers, biosorption activated media, or a combination of these technologies. Costs
associated with these technologies vary by technology, target nutrient reduction levels, and
interstitial nutrient concentrations. Open market costs were collected through three bid
solicitations: (1) Mims Boat Ramp muck removal project, (2) Sykes Creek muck removal project,
and (3) Grand Canal muck removal project.

To encourage partnering entities and applicants for Save Our Indian River Lagoon Trust Fund
dollars to take advantage of this opportunity to enhance the performance of muck removal
projects by removing interstitial water nutrients from the dredge slurry during muck dredging
operations whenever project configuration allows, a separate cost-share has been developed to
account for this added cost and associated nutrient reduction benefit. Using available cost
information from Turkey Creek, Mims, and Sykes Creek, County staff considered how to
incentivize the addition of this processing step as soon as possible into permitted muck removal
projects, as well as future projects. When the substitute project request form was distributed to
the public in 2018, staff estimated that a cost-share of $200 per pound of TN removed would be
sufficient to entice most partners to agree to stipulate a specific condition in their bids and
dredging contracts that return water not exceed 3,000 parts per billion of TN nor 100 parts per
billion of TP. However, based on recent bids for nutrient mitigation alternatives for sediment
dewatering for Sykes Creek (Tetra Tech 2015), Grand Canal, and Mims, the cost-share used for
County projects in the 2019 Plan Update was reduced to $50 per pound of TN removed. This
cost will remain volatile until a contractor meets the concentration targets long enough to more
accurately determine cost.

The recommended locations for interstitial water treatment are show in Table 4-34 for Banana
River Lagoon, Table 4-35 for North IRL, and Table 4-36 for Central IRL. Table 4-37 provides a
summary of recommended projects.
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Table 4-34: Banana River Lagoon Treatment of Interstitial Water Estimated Costs and Nutrient Reductions

Cubic | Liters of Wat Cost TN | e Tl ot e
. ubic iters of Water os! ound per ound per
Secaion Yards Treated Estimate Rmesse Year of")l'N Removed Year onI'P
(Ibslyr) Removed (Ibs/yr) Removed
Port Canaveral South* 420,000 289,001,736 $2,134,419 42,688 $50 3.887 5549
Pineda Banana River Lagoon* 195,000 134,179,378 $990,980 19,820 $50 1,804 5549
Patrick Air Force Base® 205,000 141,060,371 1,041,800 20,836 $50 1,897 $549
Cocoa Beach Golf** 975,000 670,896,888 4,954,300 99,098 $50 9,022 $549
Kent Drive 50,000 34,404,969 $254,097 5,082 $50 463 $549
National Aeronautics and Space
Administration Area 2,800,000 | 1,926,678,242 | $14,229 457 284,589 $50 25,910 $549
528 East 35,000 24,083,478 $177,868 3,657 $50 324 $549
Newfound Harbor East 45,000 30,964,472 $228,688 4574 $50 416 $549
70% of Banana Venetian Collector 2 575.000
Canals/Channels D 1,771,855,883 | $13,086,019 261,720 $50 23,828 $549
30% of Venetian Canals/Channels 825,000 567,681,982 $4,192,608 83,852 550 7,634 $549
Patrick Air Force Base Borrow Pit-2 135,000 92,893,415 $686,063 13.721 50 1,249 $549
Newfound Harbor South 135,000 92,893,415 $686,063 13,721 50 1,249 $549
Mathers Bridge Area 350,000 240,834,780 $1,778.682 35,574 50 3,239 $549
Newfound Harbor Nerth 90,000 61,928,943 $457,375 9,148 50 833 $549
Cocoa Beach High School 195,000 134,179,378 $990,980 19,820 $50 1.804 $549
Brightwaters 235,000 161,703,352 $1,194,258 23,885 $50 2,175 5549
Patrick Air Force Base Borrow Pit-4 15,000 10,321,491 $76.229 1,525 $50 139 549
Sunset Café 110,000 75,690,931 $559.014 11,180 $50 1,018 549
520 Borrow Pit-1 40,000 27,523,975 $203,278 4,066 550 370 $549
Cape Canaveral Hospital 60,000 41,285,962 $304,917 6,098 50 555 $549
520 Borrow Pit-2 20,000 13,761,987 101,639 2,033 350 185 549
520 Borrow Pit-3 15,000 10,321,491 $76,229 1,525 $50 139 549
520 Borrow Pit-4 40,000 27,523,975 $203.278 4,066 $50 370 549
520 Borrow Pit-5 30,000 20,642,981 $152,458 3.049 $50 278 549
520 Borrow Pit-6 15,000 10,321,491 $76,229 1,525 50 139 549
520 Borrow Pit-7 20,000 13,761,987 $101,632 2.033 50 185 549
Port Canaveral 265,000 182,346,334 $1,346,716 26,934 50 2,452 $549

Note: The projects highlighted in green and marked with an asterisk are the most cost-effective and are recommended as part of this plan,
" The Cocoa Beach Golf project is not fully funded at this time. A total of $3,013,100 is available and Brevard County is looking for options to fund the remaining
$1,941,800.
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Table 4-35: North IRL Treatment of Interstitial Water Estimated Costs and Nutrient Reductions

Cost per Cost per
oo Cubic Liters of Cost TN Removed | Pound per | TP Removed | Pound per
Yards Water Treated | Estimate (Ibs/yr) Year of TN {Ibslyr) Year of TP
Removed Removed
Titusville Railroad West* 90,000 61,928,943 $457,375 9,148 $50 833 $549
National Aeronautics and Space
Administration Causeway East* 285,000 196,108,321 | $1,448,355 28.967 $50 2,637 $549
Rockledge A* 125,000 86,012,422 $635,244 12,705 $50 1,157 $549
Titusville Railroad East* 115,000 79,131,428 $584.424 11,688 50 1,064 $549
Eau Gallie Northeast* 250,000 172,024,843 | $1,270,487 25410 50 2,313 $549
Pineda to Eau Gallie 875,000 602,086,951 | $4,446,705 88,934 50 8,097 549
520 to Pineda 900,000 619,289,435 | $4,573,754 91,475 50 8,328 549
National Aeronautics and Space
Administration Causeway West 125,000 86,012,422 $635,244 12,705 $50 1,157 $549
Pineda 150,000 103,214,906 $762,292 15,246 $50 1,388 $549
30% of Venetian
Canals/Channels 225,000 154,822,359 | $1,143,439 22,869 $50 2,082 $549
70% of North IRL Venetian
Collector Canals/Channels 160,000 110,095,900 $813,112 16,262 $50 1,481 $549
Max Brewer Causeway 80,000 55,047,950 $406,556 8,131 $50 740 $549
Warwick Drive 20,000 13,761,987 $101,639 2,033 $50 185 3549
Crab Shack 20,000 13,761,987 $101,639 2,033 $50 185 $549
Cocoa South 150,000 103,214,906 $762,292 15,246 $50 1,388 $549
National Aeronautics and Space
Administration Causeway to 528 475,000 326,847,202 | $2,413,926 48,279 $50 4,396 $549
Rockledge B 845,000 581,443,970 | $4,294,247 85,885 $50 7.819 $549
Eau Gallie Northwest 547,000 376,390,357 | $2,779,826 55,597 50 5,062 $549
Cocoa 520 to 528 110,000 75,690,931 $559,014 11,180 50 1,018 $549
Eau Gallie South 1,150,000 791,314,278 | $5,844,241 116,885 $50 10,642 $549
Note: The projects highlighted in green and marked with an asterisk are the most cost-effective and are recommended as part of this plan.
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Table 4-36: Central IRL Treatment of Interstitial Water Estimated Costs and Nutrient Reductions

Cost per Cost per
oo Cubic | Liters of Water Cost TN Removed | Pound per | TP Removed Pound per
Yards Treated Estimate (Ibsiyr) Year of TN (Ibslyr) Year of TP
Removed Removed
Goat Creek 10,000 6,880,994 $50,819 1,016 50 93 $549
Mullet Creek Islands Area 130,000 89,452,918 | $660,653 13,213 51 1,203 $549
30% of Venetian
Canals/Channels 50,000 34,404,969 | $254,097 5,082 $52 463 $549
70% of Central IRL Venetian
Collector Canals/Channels 130,000 89,452,918 | $660,653 13,213 $53 1,203 $549
Trout Creek 5,000 3,440,497 $25,410 508 $54 46 $549
Melbourne Causeway North 25,000 17,202,484 127,049 2,541 55 231 $549
Front Street Park 25,000 17,202,484 127,049 2,541 56 231 $549
Turkey Creek 140,000 96,333,912 5711,473 14,229 $57 1,296 $549

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

Table 4-37: Summary of Funded Treatment of Interstitial Water Projects

Sub- Cost TN Cost per Pound TP Cost per Pound
lagoon Location Estimate Removed | per Year of TN | Removed | per Year of TP
{Ibs/yr) Removed (Ibs/yr) Removed

Banana Port Canaveral South* $2,134,419 42,688 550 3,887 $549
Banana Pineda Banana River Lagoon* $990,980 19,820 50 1,804 $549
Banana Patrick Air Force Base* $1,041,800 20,836 50 1,897 $549
Banana Cocoa Beach Golf*# $3,013,100 99,098 30 9,022 $334
North IRL | Titusville Railroad West* $457,375 9,148 50 833 $549
North IRL Eg;‘q‘fg;’éﬁ?ﬂ”g‘;ﬂ'j‘iﬁ\,’;‘; Pace | $1,448,355 | 28,067 $50 2,637 $549
North IRL Rockledge A* $635,244 12,705 $50 1,157 549
North IRL Titusville Railroad East* $584.424 11,688 $50 1,064 $549
North IRL Eau Gallie Northeast* $1,270.487 25,410 $50 2,313 $549
Total Total $11,576,184 270,360 $43 (average) 24,614 | $470 (average)

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

" The Cocoa Beach Golf project is not fully funded at this time. A total of $3,013,100 is available and Brevard County is looking for options to fund the remaining

$1,941,800.
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Spoil Management Areas (added in 2019)

As Brevard County seeks to execute muck dredging projects, the availability of upland
processing areas for the treatment of dredge spoils has become a growing concern. These
working sites, referred to as temporary spoil management areas or in the industry as dredged
material management areas, are upland parcels of land that can be used as needed for the
temporary processing of dredge spoils until such time as the materials can be moved offsite to a
permanent beneficial use or disposal location.

To move muck dredging projects forward in a timely manner, initial project locations were
selected to make use of existing dredged material management areas through the County’s
long-standing partnership with the Florida Inland Navigation District. The Florida Inland
Navigation District manages Florida’s Intracoastal Waterway for which it has acquired eight
dredged material management area sites distributed from north to south along the 72 miles of
the IRL (not the Banana River) in Brevard County. Only three of these Florida Inland Navigation
District dredged material management areas are presently developed; however, the County is
working on partnership agreements with the Florida Inland Navigation District to construct
dredged material management area facilities at their remaining sites.

The eight Florida Inland Navigation District sites are insufficient to meet the volume and timing
of muck dredging projects included in this plan. As the distance between dredging sites and
dredged material management areas increase, more booster pumps are required. Booster
pumps can complicate project operations and increase cost, particularly as multiple boosters
become necessary. Booster pumps are required as project pump distances approach one-mile
and are required at one-mile intervals thereafter. Each booster pump adds approximately $1 per
cubic yard of material dredged. Pump distances for the Eau Gallie and Sykes Creek projects
have five- to seven-mile pump distances to the Florida Inland Navigation District sites and
project amounts in excess of 400,000 cubic yards each.

As a supplement to the Florida Inland Navigation District sites, Brevard County staff investigated
lease and purchase options for the development of additional multi-use spoil management
areas. Lease options for parcels of interest resulted in unfavorable cost-benefit ratios on these
short-term investments due to the up-front costs of site development including design,
permitting, mitigation, and construction. Similar cost effectiveness issues arise from depending
on private sector contractors to provide a temporary dredged material management area as part
of construction costs. The contractor passes along most or all the costs of providing a dredged
material management area, but the County does not have the benefit of using the site multiple
times over the 10-year timespan of this plan or thereafter.

Fee simple purchase and development of spoil management areas, designed with multi-use
options for the implementation of regional surface water or stormwater treatment projects,
emerges as the most cost-effective long-term option. Through fee simple site acquisition and a
prescribed site use and management plan, investments in acquisition and development costs,
including required mitigation, can be recovered. For example, the acquisition of a spoil
management site four miles closer than the nearest Florida Inland Navigation District site could
reduce booster pump costs by $1.6 million dollars on a single 400,000 cubic yard muck removal
project. This savings can offset site acquisition and development costs associated with the
parcel.

Publicly owned dredged material management area sites could be used for stormwater or
surface water treatment, when not being used for dredging. These additional uses can be
factored into site selection and design to provide supplementary lagoon benefits. Therefore,
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land acquisition shall be considered an eligible muck management project cost, particularly
when the site can be designed to provide multi-use regional surface water or stormwater
treatment alongside or intermittently between usages for muck management. A preliminary
project design and construction layout with cost evaluation (comparison to an existing, more
distant dredged material management area) shall be part of the site selection and land
acquisition decision process.

Another factor to consider when evaluating long-term operations and the feasibility of muck
dredging projects is the strategy for final disposal and the development of permanent beneficial
use or disposal locations. Often left to the contractor as part of their construction and
implementation plan, a final disposition strategy is in many cases not part of the dredging
project plan. The dependency on private sector contractors to provide a final disposition strategy
and permanent material disposal site can have consequences that a managed permanent
disposal site can avoid. These consequences can increase the contractor’s risk and drive up
project costs.

A managed disposal site would consider the fiscal, environmental, and social implications of the
site. A final disposition strategy evaluates the appropriateness of the disposal site in terms of
the local community and future development, the environmental proximity to surface waters and
runoff potential, groundwater protection, hauling costs, and minimizing risk by providing a
defined disposal site. A defined material disposal site, laid-out in the project design, provides a
level of security at the time of project bidding that reduces risk to the contractor and potentially
lowers the project cost. Staff investigation into the purchase, use and reclamation of existing
borrow pits are an example of final disposal areas that are being considered. Similar to what is
seen with the development of temporary spoil management areas, the most cost-effective long-
term option for the disposal of muck material should include the evaluation of fee simple
purchase options and the development of spoil disposal areas.

4.2.2 Surface Water Remediation System

AquaFiber Technologies Corporation has a technology that would treat up to 25 cubic feet per
second (16 million gallons per day) 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 Ibs/yr of TN and 2,132 Ibs/yr of TP from the
watershed. The facility would cost $19,720,760 for design, permitting, construction, and use of a
technology to destroy the biomass onsite. The cost to operate and maintain the remediation
facility is estimated to be $6,271,200 per year. Table 4-38 summarizes the benefits and the
costs of nutrient removal for this project for a 10-year period. On an annual basis, the yearly
costs would be $8,243,276, which would result in an annual cost per pound per year of TN
removed of $231 and cost per pound per year of TP removed of $3,867.

Brevard County also received information from Phosphorus Free Water Solutions, which has a
pay for performance treatment technology to reduce phosphorus, nitrogen, color, and turbidity in
surface waters. Phosphorus Free evaluated a project to treat 50 cubic feet per second of water
from Turkey Creek. Based on the measured concentrations in Turkey Creek, Phosphorus Free
Water Solutions provided two options for treating nitrogen. The measured phosphorus

514

Prepared by Tetra Tech, Inc. and Closewaters, LLC 75



Draft Save Our Indian River Lagoon Project Plan 2020 Update, February 2020

concentration in Turkey Creek is very low and it would not be cost-effective to remove additional
phosphorus from the system through this technology. The first option would use the basic
nitrogen removal process, which would remove a portion of the dissolved organic nitrogen. This
option would reduce TN by 53% or 50,353 Ibs/yr at a cost of $6,797,000 or $135 per pound of
TN removed. The second option would include an additional treatment step to increase the
removal of dissolved organic nitrogen. This option would reduce TN by 86% or 81,469 Ibs/yr at
a cost of $13,035,000 or $160 per pound of TN removed (Table 4-38). The costs for each
scenario do not include the capital costs to construct the treatment facility, only the annual pay
for performance cost estimates for a ten-year contract for treatment.

Table 4-38: Summary of Annual Benefits and Ten-Year Costs of a Surface Water
Remediation System

TN Cost per pound . Cost per Pound
Project Tgn-Year Reduction | per Year of TN it e e per Year of TP
] E R (Ibslyr) Removed o] Removed
AquaFiber $82,432,760 35,633 $2,313 2,132 $38,665
Phosphorus To be To be
Free Option 1 $67,970,000 SRS $1,350 determined determined
Phosphorus To be To be
Free Option 2 $130,350,000 81,469 $1.600 determined determined

These technologies have not yet been tested in estuarine systems; therefore, these remediation
systems are not recommended at this time. However, these types of treatment technologies
offer additional benefits that should be more thoroughly explored to better assess the total value
to restoring and maintaining lagoon health. Brevard County continues to investigate potential
surface water remediation technologies and a portion of the Respond funding may be used to
incentivize pilot testing. As feasible technologies are proven, projects may be added to future
plan updates.

4.2.3 Enhanced Circulation

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
stagnates and nutrients can build up leading to additional algal blooms. Options to address this
condition are to increase circulation by replacing causeways with bridges, installing culverts
under causeways, or increasing ocean exchange by adding culverts, pump stations, or inlets to
provide new connections to the ocean. Addressing manmade causeways that interfere with
natural circulation should be beneficial without unintended consequences and modeling can
hel