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Executive Summary

Gemini Springs Basin

The Florida Springs and Aquifer Protection Act (Chapter 373, Part VIII, Florida Statutes [F.S.]),
provides for the protection and restoration of Outstanding Florida Springs (OFS), which
comprise 24 first magnitude springs, 6 additional named springshein@ssociated spring

runs. The Florida Department of Environmental Protection (DEP) has assessed water quality in
each OFS, and has determined that 24 of the 30 OFS are impaired for the nitrate form of
nitrogen.Gemini Springss one of the impairegdecand magnitude OFS.

Gemini Springs is located in the Lake Monroe Planning Unit of the Middle St. Johns River Basin
in Seminole and Volusia Countiethe BMAPareais approximately27,290acres(Figure ES-

1). Gemini Springs is located in the City of DeBafjhhe BMAPareaincludes portions of the

City of DeBary, City of Lake Mary, City of Sanford, Seminole County, and Volusia County

Gemini Springs Priority Focus Area (PFA)

The PFA(see Appendix G comprises3,096acres andncludes a region in theorthen part of

the springshed faBemini SpringsThe PFA represents the area in the basin where the aquifer is
most vulnerable to inputs and where there are the most connections between groundwater and
Gemini Springs
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Figure ES-1. Gemini SpringsBMAP and PFA boundaries

Nitrogen Source Identification, Required Reductions, and Optionso Achieve

Reductions

Gemini Springs was identified as impaired because of a biological imbalance caused by
excessive @ncentrations of nitrate in the water. In 201%tal maximum daily load (TMDL)
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for nitrate was developed as a water quality restoration target for Gemini SpitwegEMDL
established monthly averagérate nitrite targetof 0.35milligrams per liter (mg/L).

Urban turfgrass fertilizefUTF) representd6 % of the nitrogen loading to groundwatersite
sewage treatment and disposal systems (OSABSptic systems; the terms are used
interchangeably throughout this docum)ett %, andsports turfgrass fertilizlSTF) 4 % of the
total loadingto groundwatebased orthe DEP analysis conducted usitige Nitrogen Source
Inventory Loading Tool (NSILT)

The total load reduction requiréal meet therMDL at the spring vens 14,270pounds of
nitrogen per year (HN/yr). To measure progress towards achieving the necessary load reduction,
DEP is establishing the following milestones:

Initial reduction of4,2811b-N/yr (30 %) within 5 years.
An additional7,135Ib-N/yr (50 %) within 10years.

The remainin@,854Ib-N/yr (20 %) within 15 years.

= = =2 =

For a btal of 14,270lb-N/yr within 20 years.

The policies and submitted projects included within this BMAP are estimated to achieve a
reduction ofl4,010to 18,865lb-N/yr to groundwatenVhile reductions to groundwater will

benefit the spring, it is uncertain to know with precision how those reductions will impact the
necessary reductions at the spriD&P will continue to monitor the spring to evaluate those
reductions as projects are implerrezhagainst the required load reductions ab®tie. BMAP is
designed to achieve 80 % of tlead reductions needed for the spring weithin 10 years of
adoption and 100 % within 15 years. DEP will evaluate progress towards these milestones and
will report to the Governor and Florida Legislature. DEP will adjust management strategies to
ensure the target concentrations are achieved. This may include expanding the area to which the
OSTDS remediation policies apply; any such change, however, would be iratedomto an
updated BMAP through a formal adoption process.

For the list of projects to improve water quality, sggendix B. Included arewner
implementedest management prams (BMPs) fofarm fertilizer FF), livestock wastel(W),
STF;wastewatetreatment facility WWTF) upgrades; projects to reduce UTF application; and
OSTDS conversions to sewer.

Successful BMAP implementation requires commitment, dedicated state funding, aneujollow
Stakeholdersave expressed their intention to carry &t plan, monitor its effects, and

continue to coordinate within and across jurisdictions to achieve nutrient reduction goals. As the
TMDLs must be achieved within 20 years, DERter management districtd/MDs), Florida
Department of HealthHDOH), andFlorida Department of Agriculture and Consumer Services
(FDACYS) will implement management strategies using the annual Legacy Florida appropriation
from the legislature of at least $50 million to reduce nitrogen in impaired OFS. DEP, working
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with the coordining agencies, will continue to invest existing funds and explore other
opportunities and potential funding sources for springs restoration efforts.

Restoration Approaches

Load reduction to the aquifer is needed to achieve the load reductions requir@nieatspring

vent. To ensure that load reductions are achieved at the spring vent, the following restorations
actions are being established. These actions are designed to reduce the amount of nutrients to the

aquifer, which will reduce the load at the vand ultimately achieve the necessary reductions.
Monitoring of the vent during implementation will be implemented to monitor progress.

1 NewOSTDSiT Upon BMAP adoption,ite OSTDS remediation plan prohibits
new systems on lots of less than 1 acre withirPfRas, unless thgystem
includes enhanced treatment of nitrogen as defined by the OSTDS remediation
plan, or unlesthe OSTDS permit applicant demonstrates slester connections
will be availablewithin 5 yearsLocal governments and utilities aegpectedo
develop master wastewater treatment feasikalitglyses within 5 yeate
identify specific areas to be sewe@do have enhanced nitrogen reducing
OSTDSwithin 20 years of BMAP adoptiohe OSTDS remediation plan is
incorporated agppendix D.

1 Existing OSTDSi Upon completion of thenaster wastewater treatment
feasibility analysesFDOH rulemaking, and fundingrogram for homeowners
included in the OSTDS remediation plan, but no later than five years after BMAP
adoption modification or repir permits issued by DOH fail OSTDSwithin the
PFA on lots of less than one aev#l require enhanced treatment of nitrogen
unless sewer connections will be available based on a Bidadel projectAll
OSTDS subject to the policy must include enle@hiteatment of nitrogen no later
than 20 years after BMAP adoption.

T WWTFs1 The ef f | liseedinTabdetES Iwilapplg te allnew and existing
WWTFs in the BMAParea(inside and outside the PFA)

Table ES1. WWTF effluent standards
gpd = Gallons per day

Nitrogen Concentration Limits for Nitrogen Concentration Limits
95% of the Permitted Capacity | Rapid Infiltration Basins (RIBs) and for All Other Land Disposal
(gpd) Absorption Fields (mg/L) Methods, Including Reuse(mg/L)
Greaterthan 100,000 3 3
20,000 t0100,000 3 6
Lessthan 20,000 6 6

1 UTF T UTF sources can receive up to 6 % creditifi@DEP-approved suite of public
education and source control ordinanéastitieshave the option to collect and provide
monitoring data to quantify reduction credits for additional measures.
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1 STFi STF sources include golf courses and other sporting facilities. Golf courses can
receive up to 10 % credit for implementing the Golf Colds# Manual. Other sports
fields can receive up to 6 % credit for managing their fertilizer applications to minimize
transport to groundwater.

1 FF1 All FF sources are required to implement BMPs or perform monitéoing
demonstrate compliance with the TMDA 15 % reductiorto groundwaters estimated
for ownerimplemented BMPs. Additional credits could be achieved through better
documentation of reductions achieved through BMP implementation or implementation
of additional agriculturaprojects or practicesuch as precision irrigatiosgil moisture
probescontrolled release fertilizeand cover crops.

1 LW 1 All LW sources are required to implement BMPs or perform monitoring. A 10 %
reductionto groundwaters estimated for ownamplemented BMPs. Additional credits
could be achieved throudfetter documentation of reductions achieved through BMP
implementation.

Pagel3of 94



Gemini Spring8asin Management Action Plan (BMAP), June 2018

Section 1 Background

1.1 Legislation

Chapter 373, Part VlIElorida StatutesH.S), theFlorida Springs ad Aquifer Protection Act
provides for the protection and restoration©titstanding Florida Spring®FS), which

comprise 24 first magnitude springs, 6 additional named springs, and their associated spring
runs The Florida Department of Environmental #aion OEP) has assessed water quality in
each OFS and determined that 24 of the 30 OFS are impaired for the nitrate form of nitrogen.
Gemini Springss animpairedsecondnagnitude OFSDevelopment of thedsin management
action plan BMAP) to meet the new requirements of the Florida Springs and Aquifer Protection
Act for the Gemini Spring€Basin was initiated in 2.

1.2 Water Quality Standards and Total Maximum Daily Loads (TMDLS)

A TMDL represents the maximum amount of a given pollutantaheaterbody can assimilate
and still meet water qualitsriteria Gemini Springss aClass Il waterbog with a designated
use of recreation, propagation, and the maintenance of a healthpalegited population of
fish and wildlife. These waters are paired bynitrate nitrogenwhich in excess has been
demonstrated to adversely affect flora or fauna through the excessive growth of atgasive
algal growthresults in ecological imbalances in sprirg&l riversand camproduce human health
problemsfoul beaches, inhibit navigation, and reduce the aesthetic vathe odsources

DEP adopte@ nutrientTMDL for Gemini Springsn 2017 (seeTable 1). TheTMDL

established a target of an annual avedde35milligrams per lite{mg/L) of nitratenitrite to

be protective of the aquatic flora and faLiflae periodof recordfor water quality data evaluated
for the TMDL was2008 through 2038, as well as more recent data from 2013 through.2016

Table 1. Restoration target for Gemini Springs

Waterbody

Identification
Waterbody or (WBID) TMDL
Spring Name Number Parameter (mg/L)
Gemini Springs 2893 Nutrgr:]'crs]u(;\:gs(t;l{\ilggte), 0.35

1.3 BMAP Requirements

Section 403.067(7), F.Srovides DERwvith the statutory authority for the BMAProgram. A
BMAP is a comprehensive set of strategieschievetherequiredpollutantloadreductionsin
addition tothis authorily, the Florida Springs and Aquifer Protection feart VIII of Chapter
373, F.S.descibes additional requirements ftire 30 Outstanding Florida@ings
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1.4 BMAP Area

The Gemini SpringBMAP area §ee Figure J comprise®27,290acres located ithe Lake

Monroe Planning Unit of the Middle St. Johns River Basin. Gemini Springs is located in the City
of DeBaryand also includegortions ofthe City of Lake Mary, City of Sanford, Seminole

County, and Volusia County

This areaincludes the surface wex basin as well as the groundwater contributing areas for the
springs (or springshed)he gringshed for the OF&asdelineated or approved I8t. Johns

River Water Management DistricJRWMD) with input from the Florida Geological Survey
(FGS) A springshed is the area of land that contributes water to a spring or group of springs,
mainly via groundwater flow.

1.5 Priority Focus Area (PFA)

In compliance with the Florida Springs and Aquifer Protection Act, this BMAP delineates

PFA, definedas the area & basin where the Floridaquifer is generally most vulnerable to
pollutant inputsaandwhere there is a known connectivity between groundwater pathways and an
OFS.The PFA providea guide for focusing restoration strategies where science suggests these
efforts will most benefit the springs. The documéescribinghe delineation process ftre

PFAis on theDEP websiteThe link to the PFA document is provid@dAppendix C.

1.5.1 Description

Nitrogen sources are more likelyitdluencegroundwatequality under certain conditions. For
example, where soils are sandy and wadlined, less nitrogen is converted to gas and released
into the atmosphere or taken up by plants, compaittdother soil types. Therefore, local soill
types play a role in how muchtragen travels from the land surface to groundwater in a specific
springshed. Alsahe underlyinggeologicmaterial influences the vulnerability of the underlying
aquifers and the rate of lateral movement within the Floridan aquifer toward the sphegs.
conditions and otherswere considered in the delineation of the RE@eAppendix C).

Following BMAP adoption, DEP will ensure that tgeographic information syster@(S) files
associated with the PFA boundary are available to the public on thé/BgPirect webpage.
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Figure 1. Gemini SpringsBMAP and PFA boundaries

1.5.2 Additional Requirements
In accordance witlsection 373.811, F.S3he following activities are prohibited the PFA

1 New domestic wastewater disposal facilities, including rapid infiltration basins (RIBs),
with permitted capacities of 100,000 gpd or more, except for those facilities that meet an
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advanced wastewater treatm@h¥WT) standard of no more than 3 mgftal niirogen
(TN) on an annual permitted basis.

1 Newonsite sewage treatment and disposal systems (OSTDS or septic systems; the
terms are used interchangeably throughout this docurmemb)s of less than one
acre inside the PFA unless additional nitrogen treatment is provided, as specified in
the OSTDS remediation plan (s&ppendix D for detailg.

1 New facilities for the disposal of hazardous waste.

1 The land application of Class A otaSs B domestic wastewater biosolids not in
accordance with a DE&pproved nutrient management plan establishing the rate at
which all biosolids, soil amendments, and sources of nutrients at the land application site
can be applied to the land for crop guation while minimizing the amount of pollutants
and nutrients discharged to groundwater or waters of the state.

1 New agricultual operations that do not implemergst management practiq@vPs),
measures necessary to achieve pollution reduction lestblished by DEP, or
groundwater monitoring plans approved byater management distriadMD), or
DEP.

1.5.2.1 Biosolids and Septage ApplicatiorPractices

In the PFA, the aquifer contributing to the springs is highly vulnerable to contamination by
nitrogen sotces and soils have a high to moderate tendency to leach applied nitrogen. DEP
previously documented elevated nitrate concentrations in groundwater beneath septage
application zones in spring areas. To assure that nitrogen losses to groundwater aredinimiz
from permitted application of biosolids and septage in the PFA, the following requirements apply
to newly-permitted application sites and existing application sites upon permit renewal.

All permitted biosolid application sites that are agricultural operations must be enrolled
in theFlorida Department of Agriculture and Consumer ServiE€ACS) BMP

Program or be within an agricultural operation enrolled in the FDACS BMBram for

the applicable crop typémplementation of applicable BMPs will be verified by FDACS
in accordance witlChapter 5M1, Florida Administrative CodéF.A.C.). Permitted

biosolids application sites that are new agricultural operations must also comply with
Subgction 373.811(5F.S Biosolids application sites must be certified as viable
agricultural operations by an acknowledged agricultural professional such as an
agricultural consultant or agricultural extension agent. Effective nutrient management
practices must be ongoing at thmphcation zones in the permit. Plant uptake and
harvesting are vital components of the nutrient management plan to remove nitrogen and
prevent it from leaching to groundwaterDEP determines that the site is not a viable
agricultural site implementing nutrient management plan, corrective action will be
required.
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Groundwater monitoring for nitrate is required for all biosolids and septage land
application sites in the PFA to assure compliance with nutrient management objectives in
this BMAP. However, goundwater monitoring is not required if the sitdrient

management plalimits biosolids application rates to TN with no adjustment for

available nitrogen normally allowed by subsection$80.500(5) and (6), F.A.C. (e.g.

for a recommended fertilizeate of 160 pounds of nitrogen per acre, only Agé0ndsof

TN per acre shall be appliedjor septage application, groundwater monitoring is not
required if the sit@utrient management pldimits application rates to 30,000 gallons

per acre for sites aepting mixtures of septage and grease (food establishment sludge) or
to 40,000 gallons per acre for sites accepting septage without graaggermit renewal
application will include a trend analysis for nitrate in groundwater monitoring wells
during theprevious permit cycle, and an evaluation of the potential for the facility to
cause or contribute to exceedance of the TMDL

1.6 Other Scientific and Historical Information

In preparinghis BMAP, DEP ollected and evaluated credible scientific informationtan
effect of nutrients, particularly forms of nitrogen, on springs and springs sySems. of the
information collected is specific to tii@emini SpringdBasin while other referencgwovide
information onrelated knowledge for restoring springach as nitrogeneducing technologies,
thetreatment performance of OSTDS, and runoff following fertilizer applications.

1.7 Stakeholder Involvement

Stakeholder involvement is critical to develop, gain support for, and secure commitments in a
BMAP. The BMAPprocess engages stakeholders and promotes coordination and collaboration
to address thpollutant load reductions necesséryachieve th@MDL. DEP invites

stakeholders to participate in the BMAP development process and encourages public
participation anadtonsensus to the greatest practicable exiatle A-1 identifies the
stakeholdersvho participaedin the development of this BMAP.

Duringthedevelopment of th&emini SpringBMAP, DEP held a series of meetings involving
stakeholders and the generabpc. The purpose of these meetings was to consult with
stakeholders to gather information, evaluate the best available science, develop an OSTDS
remediation plan, define management strategies and milestones, and establish monitoring
requirementsAll of themeetings were open to the public and noticed irFtbada
Administrative RegistgiF.A.R.). Additionally, a public meeting on the current BMAP was held
onMay 22 2018 and was noticed in the F.A.R. and in local newspapers.

Upon BMAP adoption, DEP tends to facilitate annual meetings withkeholders to review
progress towards achieving th&DL.

1.8 Description of BMPs Adopted by Rule
Table 2identifies the adopted BMR&id BMP manualeelevant to this BMAP.
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Table 2. BMPs and BMP manualsadopted by rule as of June 2017

F.A.C.
Agency Chapter Chapter Title
FDACS Office of Agricultural Water . . .
Policy (OAWP) 5M-6 Florida Container Nursery BMP Guide
FDACS OAWP 5M-8 BMPs for Florida Vegetable and Agronomic Crop
FDACS OAWP 5M-9 BMPs for Florida Sod
FDACS OAWP 5M-11 BMPs for Florida Cow/Calf Operations
FDACS OAWP 5M-12 Conservation Plans for'Specn‘led Agricultural
Operations
FDACS OAWP 5M-13 BMPs for Florida Spemglty Fruit and Nut Crop
Operations
FDACS OAWP 5M-14 BMPs for Flaida Equine Operations
FDACS OAWP 5M-16 BMPs for Florida Citrus
FDACS OAWP 5M-17 BMPs for Florida Dairies
FDACS OAWP 5M-18 Florida Agriculture Wildlife BMPs
FDACS OAWP 5M-19 BMPs for Florida Poultry
FDACS.DIVISIOH of Agngultural 5E-1 Fertilizer
Environmental Services
FDACS Division of Aquaculture 5L-3 Aguaculture BMPs
FDACS Florida Forest Service 51-6 BMPs for Silviculture
FDACS Elorida Forest Service 518 Florida Forestry Wllcggicl?eMSPs for State Imperiled
DEP 62-330 EnvironmentaResource Permitting
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Section 2 Implementation to AchieveTMDL

2.1 Allocation of Pollutant Loads
2.1.1 Nutrients in the Springs andSpring Systems

DEPcollected and evaluated credible scientific information on the effect of nutrients,
particularly forms of nitrogen, oBemini Springslescribed below.

DEPdeveloped thélitrogen Source Inventory Loading TON$ILT) to provideinformation on

the major sources of nitrogen in the groundwater contributingasaueé@apring contributing area

for the OFSIn addition, this tool is used to estimate nitrogen loads to groundwater from these
sources in the spring contributing arébae NSLT is a GIS and spreadsheétised tool that

provides spatial estimates of the relative contribution of nitrogen rimajor nitrogensources

and accounts fahetransport pathways and processes affecting the various forms of nitrogen as
they movefrom the land surface throughesoil and geologic strata.

The firstmajor factorto be considered in estimating tloading to groundwater in the NSILT is

the attenuation of nitrogen as it moves from its source through the environment, before it reaches
theUpper Floridan aquiferlFA). Biological and chemical processes that occur as part of the
nitrogen cycle, as well as hydrogeological processes, control the movement of nitrogen from the
land surface to groundwateéMany of these processes attenuate (impedensove) the amount

of nitrogen transported to groundwater. An understanding of how water moves through the
subsurface and the processes that transform the different forms of nitrogen is essential for
estimating nitrogen loading to groundwater from varisoisrces.

A secondmajor factorto consider in estimating tHeading to groundwates the geologic

features in the springshed and the reldtedharge rate Water movement between the shallow
groundwater (surficial aquifewhere presehtand thedeeper aquifer{FA) is slowed by a low
permeability layer of clay, silt, and fine sand thethirds the vertical movement of infiltrating

water from the surfac@he UFA occurs in limestone that can be prone to dissolving@ret,
geologictime, thedevdopment ofnumerous karst features (sinkholes, caves, and conduits).
These features allow water from the land surface to move directly and relatively rapidly into the
aquiferand in some areas for groundwater in the aquifer to move rapidly to the springs.

Potential recharge rates from the surface to the UFA are affected by variations in the geologic
materials and the presence of karst features. DEP estimated the recharge rate ranges and grouped
them into threeatecategories, which were applied to the NBIL

1 Low recharge (1 to 5 tohes per year [Igr]).
1 Medium recharge (5 to 15 in/yr).

1 High recharge (15 in/yr or greater).
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In the NSILT, DEP appliedifferent attenuation factors to different types of sources, so that
various biological, chemical, and hydemjogical effects@nbe estimated. The attenuation that

is applied means that the amount of nitrolgawvinga source (such as a livestock operation or a
just-fertilized yard), reduces the amount of nitrogen predicted to reach the aquifer. In the NSILT
edimates the attenuation rates ramgieom 90 % (for atmospheric deposition) &5 % (for
wastewater disposal inRIB). This means that, fahese examples, onlyY026 of nitrogen from
atmospheric depositias expected to readhe aquifer, whil&’5 % of nitrogen from &RIB is
expected to reach groundwater, because the remainder is attenuated by various chemical and
biological processes.

Phosphorus is naturally abundant in the geologic material underlying much of Florida and is
often present in highoncentrations in surface water and groundwadenitoring and
evaluationof phosphorus and influences on the sprirg#ioues as tre nitratenitrite TMDL is
implemented.

2.1.2 Estimated Nitrogen Loads

Table 3lists the estimated nitrogen loads to groundwlayesource. Note that urban stormwater
loads are included iarban turfgrass fertilized{TF) estimateswhile agricultural stormwater
loads are included ifarm fertilizer FF) andlivestock wastel{W) estimatesNitrogenloading

to surface water will beeduced through the activities and strategies for the soideatified in
this chapter for groundwater loading.

Table 3. Estimated nitrogen load to groundwater by sourcein the BMAP area

Total Nitrogen
Load to
Groundwater
in Pounds of
Nitrogen Per Year %
Nitrogen Source (Ib-N/yr) Contribution
OSTDS 21,633 41%
UTF 24,289 46%
Atmospheric Deposition 2,511 5%
FF 451 1%
Sports Turfgrass Fertilizer o
(STP 2,457 4%
LW 58 0.1%
Wastewater Treatment o
Facility (WWTF) 1,687 3%
Total 53,086 100%

2.1.3 Assumptions and Considerations

The NSILTestimats are based on the following assumptions and considerations:
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1 NSILT Nitrogen Inputs i The methods used &stimatenitrogen inputs for each
pollutant source were based on a detailed synthesis of information, including
direct water quality measurements, census data, suM@yq,F permits,
published scientific studies and reports, and information obtained in meetings
with agricultural producers. For some pollutant source categories, nitrogen inputs
wereobtainedusing assumptions and extrapolatiansl, as a result, these inputs
could be subject to further refinemefinore detailed information becomes
available.

1 OSTDS Load Contribution i A per capita contribution to an OSTDS of 9.012
Ib-N/year was used to calculdtee loading fronOSTDS The average household
contribution was estimated based on 2010 U.S. CahsteauData onthe
average number of people per houselgldounty (2.57 foSeminoleCounty
and2.38 forVolusiaCounty) and additionainformaion on the amount dime
spent away from homay theschoolage population and labéwrce (adjusted
effective persons per househaold2.05 for Seminole County and Z.8r Volusia
County).

1 Nitrogen Attenuation Factorsi To estimate the amount of nitrogen loading to
the aquifer, DEP applied two nitrogen attenuation factidogical and
chemical processes that occur as part of the nitrogen cycle, as well as
hydrogeobgical processedhatcontrol the movement of nitrogen from the land
surface to groundwateBiochemical attenuatioaccounts fobiochemical
processes that convert or transform the different forms of nitregale
hydrogeological attenuation accosfdr spatial variations that affect the rate of
water infiltrating through geologat media to recharge the UFA. Given the
relatively large range of literatureported values ddfiochemicahitrogen
attenuation for each source category, DERI aseaverag biochemical
attenuation factor for each source based on land use practices and hydrogeological
(i.e., rechargegonditions in the contributing areas.

Other assumptions and consideratitmxsBMAP implementationncludethe following

1 Unquantified Project Benefitsi Nitrogen reductions for some of the projects
and activities listed in this BMAP cannot currently be quantified. However,
because of their positive impact, it is assumed that these actions will help reduce
pollutant loads and estimated loadiegluctions may be determined at a later date
and assigned to these activities.

1 Atmospheric Depositioni Atmosphericsources of nitrogen are local, national,
and internationalAtmospheric sources are generally of low nitrogen
concentratiortompared withother sources and are further diminished through
additional biological and chemical processes before they reach groundwater.
Atmospheric deposition sources and trends will beveduatecperiodically.
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OSTDS Inventory and Loading Calculationsi The total ninber of OSTDS in

the basin is estimated based on local information and FDOH data. Future BMAPS
and the associated OSTDS loading calculations may be adjusted based on
improved data on the numbéycation and type (conventional and enhanced
nitrogen reducig) of existing septic systemand mayinclude additional OSTDS
installed since BMAP adoption.

PFAT The PFA provides a guide for focusing strategies where science suggests
efforts will best benefit the springs. The PFA boundaay be adjusted in the
future if additional relevant information becomes available.

Project Collection Periodi The BMAP project collection period is limited to
projects after a certain date, based on the data used to calculate the reductions
needed. Reductions from older projects are already accounted for in the baseline
loading.Projecs completed in the springsthefterJanuary 1, 209, were

considered for inclusion in thBMAP.

Legacy Source$ Land uses or management practigescurrently activen the

basin may still be affecting the nitrate concentration of the springs. The
movement of water from the lasdrface through the soil column to the UFA and
through the UFA to the spring system varies both spatially and temporally and is
influenced by local soil and aquifer conditioAs a resultthere may be a lag
between when nitrogen input to the UFA ocaamd ultimately when that load
arrives at th&emini SpringsThe impact of this delay is not fulknown

Implementation Schedulei BMAP implementations intended tde a20-year
processThis plan defines nitrogen reduction milestones fgear (30 %),10-

year (50 %)and 15year (20%) implementation, so that tiéViIDL will be met

no later than the 2Qear goal (se8ection2.1.6for further details). Further, the
total reductions and the project credits may be adjusted umeladaptive
management appach used fothe BMAP. This approachequires regular
follow-up to ensure that management strategies are carried out and that their
incremental effects are assessece ffilocessacknowledges that there is some
uncertainty associated with the outcomes of proposed management steaatdgies
the estimated responsenitrogenconcentration at the springds more
information is gatherednd progress towards eacly&ar milestone isaviewed
additional management strategies to achievd MBL will be developed or
existing strategies refined to better addresstheces of nitrogen loading.

Changes in Spring Flows The role of this BMAP ispecificallyto promote the
implementatiorof projectsthatreduce nitrogen load to groundwatdtile the
minimum flows andlevels (MFLs) established for specific springsldress water
flows and levelsTo maximize efforts between the two programs, spring
protection projects should provide bothteraquality and quantity benefits.
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2.1.4 Loading by Source

Based onhie NSILTresults the pie charin Figure 2 depicsthe estimated percentage of
nitrogen loading to groundwater by source in the springshi€B.represerg 46 % of thetotal
nitrogen loading tgroundwaterOSTDS41 %, andSTF4 %. Stormwater loading to
groundwater is incorporatedtothe varioussource categories

Sports Turfgrass
Fertilizer

4%

Farm Fertilizer
1%
Livestock Waste
0.1%
Atmospheric
Deposition
5%

WWTF
3%

Figure 2. Loading to groundwater by source in theGemini Springs BMAP area
2.1.5 Loading Allocation

Thenitrogen source redtions are based on theeasured nitrate concentrations and flows at the
vent, along with the TMDL target nitrate concentratibable 4 lists the measureahitrate (as
nitrogen) loads at the spring vent compangith the TMDL loading baed ora target nitrate
concentration 00.35mg/L. The difference between the spring vent loading and the TMDL
loadingcalculationgs the required reduction to meet fi@IDL. The total load that is required

to be reduced in the basin is being allocatethé¢ entire basiand actions defined by the BMAP
to reduce loading to the aquifer are needed to implement this allocated load

Table 4. Total reduction required to meet theTMDL
Nitrogen Loads

Description (Ib-N/yr) Notes RegardingData Used
Total Load at Sprin Upper 95% confidence intervahitrate data and
pring 20,496 flow data from2011to 2017 (1.2 mg/L and 9.03

Vent

cubic feet per secondff])
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Nitrogen Loads
Description (Ib-N/yr) Notes RegardingData Used
TMDL target is0.35mg/L andusing the sam#iow
TMDL Load 6,226 data from 21 to 2017
Required Reduction 14,270

2.1.6 Description of 5, 10, and 15year Milestones/Reduction Schedule

The overall load reduction targets are 30 % of the total wilywars; 80 % of the total within

10years; and 100 % of the total within 15 ye&@EP will evaluate progress towards these
milestones and will report to the Governor and Florida Legislature. DEP will adjust management
strategieshat reduce loading to the aquifer to ensure the target concentrations are achieved. This

may include expandingné area to which the OSTDS remediation policies apply; any such
change, however, would be incorporated into an updated BMAP through a formal adoption

process.

Table 5liststhe estimated nitrogen reductischeduleby milestoneProgress will be tracked
yearly and adjustments made as needed. At theyéae milestone, progress will be assessed and

load reductions adjusted as necessary. Entities have flexibility in the types and locations of
projects as long as they achieve the overall required load i@usicthe monitoring of existing
groundwater and springs sampling locations is esse@ation 2.2describes étailed source

reduction strategies.

Table 5. Nitrogen reduction schedule (IbN/yr)

10-Year 15Year Total Nitrogen
5-Year Milestone Milestone Milestone Reduction
(30% of Total) (50% of Total) (20% of Total) (100%)
4,281 7,135 2,854 14,270

2.2 Prioritization of Management Strategies

The management strategies listed\ppendix B andAppendix D are ranked with a priority of

high, medium, or low. In 2016, the Floridagislature amended the Watershed Restoration Act
(Section 403.067, F.S.), creating additional requirements for all new or revised BMAPs. BMAPs
must now include planninigvel detaildor each listed project, along with their priority ranking.

Project

status

was

sel ected

as t he

mo st

appr o

primarily on need for funding. Projects with a "completed"” status were assigned a low .priority
Projects classified as "underway" were assigned a medium priority because some resources have
been allocated to these projects, but additional assistance may be needed for the project to be

completed. High priority was assigned to projedisted with the project statusglanned” as well
as certain tompleted projects that are ongoing each year (any projettt ane of these project

types: "street sweeping“¢dtch basinnserts/inlet filter cleanout™public education efforts

"fertilizer cessation";fertilizer reduction”, or "aquatic vegetation harvesthnghd select

projects that are elevated because substantial, subsequent project(s) are reliant on their

completion.
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2.3 Load Reduction Strategy

A precise total load reduction to groundwater neededeiet the TMDL is unknown and

dependent on a number of complex factors. Ultimately there must be a reduction at the spring
vent of at least4,270lb-N/yr. Based on the totals of all the credits from BMAP actions and
policies, the range of total reductiomsgroundwater is betwed,010and18,865Ib-N/yr (see

Table 6). However, due to the proximity of these reductions to the spring and the uncertainties of
fate and transport in the karst geology, additional actions may be necessary to ensure that the
loading at the vent is achieved within the timeline of the BMAP.

To achieve reductions outside the scope of the policies listed, additional project options are
available to local entities but have not been planned. Other efforts could be pursued to further

redwce the nitrogen load to groundwater in the Gemini Springs Basin.

Table 6. Summary of potential credits for theGemini Springs BMAP to meet the TMDL
Note: No reductions are estimated for atmospheric deposition sources.

Nitrogen Source

Credits to Load to
Groundwater (Ib-
N/yr)

Description

OSTDS

10,1261 14,800

Credits are based on lotsless than one acredidethe PFA
being remediated by either enhancing onsite system or conne
to sewer. An estimate? 788Ib-N/yr have been provided as
OSTDS remediation projects which may be on these dot$ots
of one acre or greater in the PFg,in the larger BMAP area. An
projectson lots of one acre or greater in the PFA or outside tf
PFAwould add additional reductions the estimates listed.

UTF

2,502

DEP approved credits @) for public education activities as we
as credits identified for stakeholder stormwater projects

STF

243

6 % BMP credit for sports fields and %0 BMP credit for golf
courses on STF load gyoundwater, assuming 160 BMP
implementation on golf courses and sports fields

FF

68

15% BMP credit or-Fload to groundwater, assuming 190
ownerimplementedand verifiedBMPs on all fertilized lands

LW

6

10% BMP credit on load to groundwate@ssuming 1006 owner
implementedand verifiedBMPs at all livestock facilities

WWTF

1,020

Achieved by BMAP WWTHpolicy.

Total Credits from
BMAP Policies and
Submitted Projects

13,965 18,639

Advanced
Agricultural
Practices and

Procedures

457 226

Includes 10 % to 50 % reduction from 100 % of fertilized acr
with a change in practice

Total Credits

14,0101 18,865

L oad reduction to meetthe TMDL at the spring ventis 14,270
Ib-N/yr.

2.4 OSTDSManagementStrategies

Overall there are currently arouB@B340STDS in the PFA, based on BBl estimates. This
BMAP listsonespecific projectsAppendix B) thatreduce nitrogenloadingfrom existing
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OSTDS on variably sized parcddyg a total of2,788lb-N/yr. Figure 3 shows the locationf all
OSTDSin the BMAP area

In addition to the listed projedDEPassessed theverall OSTDS loadingompared wittother
nitrogen sources in the PEFAs well as the relative loading in the wiBAP area Based on
these assessments, DEP detrmined that for théemini SpringsBMAP area, OSTDS
contributemore than 20 % of nonpoint source nitrogen pollution to the OFS. Per the Gemini
Springs NSILT, septic systems contribdte% pollutant loading in thepringshed area angb

% of thepollutantloading in the PFACumulatvely, nitrogen loading from OSTDS within this
springshed result in the significant degradation of groundwater that impacts the Gemini Springs
BMAP area. Therefore, the comprehensive remediation of OSTDS, consistent with the
requirements of this BMAP, iseeessary to prevent associated groundwater and surface water
contamination so that the TMDL can ultimately be achieved and so that increases in nitrogen
loads from future growthre limited.The OSTDS remediation plan is incorporatedppendix

D.
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In addition to the actions outlined in the OSTDS remediatian fncorporated into this BMAP
asAppendix D), remedial efforts on existing conventional OSTDS cadldieve nitrogen
reductionsTable 7summarizes the nitrogen inputs, attenuation and recharge factors, and loads
to groundwater for a conventional OSTDS. The conventional OSTDS nitrogen input is based on
a per capita contribution of 9.012M/yr. This valie is multiplied by theffective population,

which is theestimated number of peogter household with consideration to age distribution to
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account for school or working age population who likely have access to sewer connected
facilities during away fronmome hourgi.e., 2.0laverageeffectivepopulationin counties within

the BMAP). Percent reductions for enhanced or replaced systems are applied to the conventional
OSTDS nitrogen groundwater loadsst@luate possible improvements to groundwater.

Enhaned OSTDSan achieve an estimated 65 % improvement in the load to groundwater
compared to a conventional systed8TDS replaced by sewarduce the conventional nitrogen
inputs byan estimate®5 % assuming a sewer connection to a WWTF meeting AWT levels.

The results show an estimated nitrogen reduction (i.e., creditd of high recharge areas, 2.9 in
medium recharge areas, an@ . low recharge areas for each enhanced OSTDS and an
estimated nitrogen reduction 6f7in high recharge areas34n medium recharge areas, ab@

in low recharge areas for each replaced OSTH38mated costs for retrofitting (onsite treatment
improvements) or removing (sewering) OSTDS range from $10,000 to $20,000 per system,
which would be anticipated to be offset swinat by cosshare from state funds. These costs
can be refined as projects are completed and detailed cost data are available.

Table 7. Estimatedindividual OSTDS improvements to groundwater

Conventional OSTDS Credit Per System
Load To Groundwater (Ib-N/yr/OSTDS)
Recharge Category (Ib-N/yr/OSTDS) Enhanced OSTDS | Replaced OSTDS
Nitrogen Input 18
Attenuation (0.5) 9.1
Low Recharge (0.1) 0.9 0.6 0.9
Medium Recharge (0.5) 4.5 2.9 4.3
High Recharge (0.9) 8.2 5.3 7.7

2.5 UTF Management Strategies

UTF consists ofertilizers applied to the turfgrass typically found in residential and urban areas
(including residential lawns and public green spade applied by either the homeowner or a
lawn service company on residieipropertieswhile on nonresidential properties they may be
applied by contractors or maintenance staff.

2.5.1 Fertilizer Ordinance Adoption

As required by the Florida Legislature, as describéeslibsectior873.8072), F.S. local

governmerg with jurisdictonal boundaries that include an OFS or any part of a springshed or
delineated PFA of an OFS are required to develop, enact, and implement a fertilizer ordinance by
July 1, 2017 The statutes require any ordinance to be bagedminimumpnthe DEP model
ordinancefor Floridafriendlyfertilizer use on thanlandscapes

2.5.2 Prioritized Management Strategies and Milestones

Based on the fertilizer ordinancasd public education activities ptace at the time of BMAP
adoption, theassociatedredits forUTF reductiondo groundwatearel,0511b-N/yr (seeTable
8). Additional environmental benefits could be credited if the counties and municipalities
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implementother public education efforts and source control ordinances, as descrimtion
25.3. Local stormwater projects that treat urban runoff, including nitrogen from urban fertilizer
are also in placeseeAppendix B) for a total estimated reductiom groundwateof 1,045Ib-

N/yr.

Table 8. Current project credits to reduceUTF loading to groundwater

Project Credits (Ib-N/yr)

Based on Management
Project Category Actions in Appendix B

Fertilizer Ordinancesand Public

Education Activities 1,051
Stormwater Improvements 1,045
Total Project Credits 2,096

Since there is uncertaingboutthe data used in the NSILT éstimatethe UTF loading to
groundwater, DEP will work towarcbllectingbetter data by documenting reductions with the
stakeholders. Also, DEP will work with stakeholders to develop additrnaakure$o reduce
fertilizer application.

2.5.3 Additional UTF Reduction Options

The anticipated reduction from UTF sources is currently limited to 6 % of the estimated load to
groundwater. This reduction can be achieved through a 6 % total credit if each local government
has an applicable fertilizer ordinance, landscape ordinanigation ordinance, and pet waste
ordinance; carries out public education activities; and implements the Florida Yards and
Neighborhood (FYN) Program (sé&able 9).

If all the local governments implement the full suite of public education measures, #b1,457
N/yr reduction can be achieved. Currently, these creditsiialLib-N/yr. Thus, an additional
4061b-N/yr reduction could be achieved through public education and source control efforts.

Table 9. Maximum UTF load reductions based on existing public education credit policies

Credit Based on
Estimated Load to Possible Nitrogen

UTF Source Control Groundwater Credits

Measures (%) (Ib-N/yr)
Fertilizer Ordinance 0.5 121
Pet Waste Ordinance 0.5 121
Landscape Ordinance 0.5 121
Irrigation Ordinance 0.5 121
FYN Program 3.0 729
Public Education Program 1.0 243

Total Possible Credits 6.00 1,457

Page30o0f 94



Gemini Spring8asin Management Action Plan (BMAP), June 2018

Appendix E contains technical support information that further explains the concepts presented
in this section, including nitrogen loading by source category, reduction obligations, and
management strategies.

2.6 STF Management Strategies

Sports turfgrass areas fall intwo main categoriethatare evaluated separately: golf courses and
sporting facilitiegsuch as baseball, football, socaard other fields Thereare5 golf courss
covering 548 acres in the Gemini Springs BMAP area. All of the golf course acreage is located
in high recharge areaghere are& sports fieldscovering 13 acres theBMAP area All of the

sports field acreage is located in high recharge areas.

2.6.1 Prionit ized Management Strategies and Milestones

DEP will work with sports field manageasid golf course superintendetdsensure relevant
BMP implementation and to estimate reductions associated with these. @artgorove the
golf course loading estimateer a literaturebased approach, DEP will also confer with golf
course superintendesto identify the actual rate of fertilizer application to updateetstenate of
thegolf course load to groundwatésolf course areexpected to implement the BMPs ddéised
in DEPs BMP manualBest Management Practices for the Enhancement of Environmental
Quiality on Florida Golf Coursedor an estimated 10 % reduction in loads to groundwater.

Managers of sports fields can assist by reducing fertilizer use, usingtsolat reduce

leaching, and more efficidgtirrigating sports turf. The estimated credit for better management
of nongolf sports turfgrass is 6 % of the starting load to groundwBsered on these
approaches, the initial estimates of reductions & sources i2441b-N/yr, as listed in

Table 10.

Table 10. Maximum load reductions from STF improvements based on existing credit
policies

Credit Based
on Estimated
Load to
Groundwater PossibleNitrogen
STF Source Control Measures (%) Credits (Ib-N/yr)
Golf Course BMP Implementation 10 240
Sports Fields BMPs 6 4
Total Possible Credits 244

2.7 Agricultural Sources Management Strategieand Additional Reduction
Options

Based on datencluding Florida Statewide Agricultarirrigation DemandFSAID) IV

geodatabase land use, FDACS identified agricultural acreage within the BMAP. An estimated

830acresof land in the springshed area are considered agricultural, of whiatres are

livestocklands 339acresare identified asrop fertilizer landsand430acres arédentifiedas
both fertilize croplands and livestock lands.
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2.7.1 FF Loading

Nitrogen in agricultural fertilizer is applied at varying rates, depending on the crop and
individual farm practicesThe NSILT estimated tofanitrogen loado groundwatefrom FFis
451 1b-N/year,or 1 % o the total nitrogen load to groundwater in the BMAP aFéaincludes
commercial inorganic fertilizer applied to row crops, field crops, pasture, and hay fields.

2.7.2 LW Loading

Agricultural practices specific to livestock management were obtained through mesetings
University of Florida Institute of Food and Agricultural Sciences-(BEI&S) extension staff,
FDACS field representativeagricultural producersaind stakeholderdhe NSILT estimated

total nitrogen loado groundwatefrom LW is 58 Ib-N/year,or 0.1 % of the total nitrogen load to
groundwatein the BMAP area

2.7.3 Prioritized Management Strategies and Milestones

Subsection 403.067, F.S., requires agricultural nonpourtces in a BMARireaeitherto
implement the applicable FDACG&lopted BMPs, which provides a presumption of compliance
with water quality standards, or conduct water quality monitoring prescribed by DEP or
SJRWMDthat demonstrates compliance with wageality standardg-urther, based on the
Florida Springs and Aquifer Protection Act, Subsection 373.811(5), F.S., prohibits any new
agricultural operationwithin the priority focus areatat do not implement applicable FDACS
BMPs, measures necessaryachieve pollution reduction levels establistgdDEP,or
groundwater monitoring plans approvedad?MD or DEP. Failure to implement BMPs or
conductwater qualitymonitoring that demonstrates compliangéh pollutant reductionmay

result in enforcemeraction by DERs. 403.067(7)(b), F.S.)

FDACS will work with applicableproducers within the BMAP arda implementBMPs As of
December 31, 207 Notices of IntentlOIs) covered390acres in th&emini Spring8BMAP
area(390 of 830 agricultural acrefNo producers are conducting water quality monitoring in
lieu of implementing BMPs at this timAppendix B lists project information Appendix F
provides @tailedinformation on BMPs and agricultural practices in the BMAP .area

With crop-specific BMP enrtbment or monitoring for FF areas, an estima®&do-N/yr

reduction to groundwater can be achievmsed on an average reduction of 15 % in the nitrogen
load to groundwatehile DEP has listedarger percemigereductions in nitrogen from
agriculturalBMPsin estimatingoenefits to surface waterthe best data available indicate a 15

% reduction in the load to groundwater, where ownmgrlemented BMPs are in placEhis
numbercould increase as more data are collected omtpact ofBMPsto groundwaer.

For livestockoperationsownerimplemented BMPs are expected to achi@veduction ob Ib-
N/yr, using an estimateti0 % reductionn the load to groundwatérom ownerimplemented
BMPs at livestock operations
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Summarizing the reductions discussdave, the total reduction from BMP implementation of
all agricultural sources 83 Ib-N/yr.

2.7.4 Additional Agricultural Reduction Options

Further reductionmaybe achieved through implementing additional agricultural projects or
practices, including land acquisition and conservation easen®dRM/MD is implementing
projects to encourage low input agriculture and water quality improvement technologies.
Examples bthese projects include providing incentives for producers to transition to less
intensive cropping systems, changing land use to fallow or native landscape, or changing the
type of cropping systen®ther reductions associated with the implementatiomawdification

of BMPs may be realized through ongoing studieddata collectionBasinspecific studies are
underway to evaluate and demonstrate the effectiveness of BMPs oesite basis.

Table 11lidentifies possibl@rojects and practices with tkestimatedacreages. FDACS used
FSAID IV to identify crop types and acreages where projects and practices could potentially be
implemented.

Table 11. Estimatedacreagedor additional agricultural pr ojects or practices

Action Acreage
Precision Fertilization 311
Precision Irrigation 7
Soil Moisture Probes 7
Cover Crops 254

Theprojects and practices listedTiable 11 are a component of thheductions to groundwater
that could be achieved throughanges impractices Table 12). For example, &5 % reduction
of fertilizer loss to groundwatesn 25 % of the fertilized lands would result in an estimated
reductionof 85 Ib-N/yr. Notethat hese estimates are averaged oveetitgebasin,andthe
recharge characteti€s of a specific sitand the fertilization practices for specific cropay
change the estimated reductfon specific acres with a conservation easement or change in
fertilization.
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Table 12. Potential for additional load reductions to groundwater

100% 75% 50 % 25% 10%
Reduction | Reduction | Reduction | Reduction | Reduction
% of Amount of inLoadto | inLoadto | inLoadto | inLoadto | in Load to
Fertilized Fertilized Ground- Ground- Ground- Ground- Ground-
Acreswith a | Acreswith a water water water water water
Change in Change in (Ib-N/yr (Ib-N/yr (Ib-N/yr (Ib-N/yr (Ib-N/yr
Practice Practice reduced) reduced) reduced) reduced) reduced)
100 193 451 338 226 113 45
75 145 338 254 169 85 34
50 97 226 169 113 56 23
25 48 113 85 56 28 11
10 19 45 34 23 11 5

Beyond enrolling producers in the FDACS BMP Program and verifying implementation,

FDACS will work with DEP to improve the data used to estimate agricultural land uses in the
springshed. FDACS will also work with producersdentify a suite of agricultutgrojects and
research agricultural technologigst could be implementesh properties where they are

deemed technically feasible and if funding is made available. The acreages provided by FDACS
are preliminary estimates of the maximum acreagesiaedo be evaluated and refined over

time. As presented here, these projects are based on pkevehgformation. Actual
implementation would require funding as well as more detailed designs based on specific
information, such as actual applicable acreaa®d willing landowners.

2.8 WWTF Management Strategies

In the Gemini Spring8BMAP area, treated effluent containing nitrogen is discharged to
sprayfieldsandRIBs, and is reused for irrigation wat&he nitrogen load from WWTFs 5687
Ib-N/year. The discirge locationguch agproximity to the spring, highly permeable soils, etc.)
andlevel of wastewater treatmeateimportant factors to consider whealculatng loadings to
groundwater. Additionally, addressing the nitrogen loading from OSTDS coulésectiee
volume of effluent treated and disposed of by WWTFs.

2.8.1 Summary of Facilities

There areseveraWWTFs located in th&emini SpringBMAP area, includingt domestic
WWTFspermitted to dischargmore than 100,000 gallons of treated effluent per(dag.1
million gallons per day [md]). Figure 4 shows thdocations ofdomesticWWTFsin theGemini
SpringsBasinwith discharges greater than nfydand those witllischargedess than 0.ingd.
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Figure 4. Locations ofdomesticWWTFs in the Gemini SpringsBMAP Area
2.8.2 Wastewater Management Standards and Reuse Management

The Florida Springs and Aquifer Protection Act prohibas/rdomestic wastewater disposal
facilitiesin the PFA includingRIBs, with permitted capacities of 100@@pdor more, except
for facilities thatprovide AWT that reduces total nitrogen in the effluenBtmg/L or lower,on
an annual permitted basis.
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