Silver Springsand Upper Silver River
and RainbowSpring Group and
RainbowRIiver
Basin Management Action Plan

Division of Environmental Assessment and Restoration
Water Quality Restoration Program
Florida Department of Environmental Protection

with participation fronthe

Silver and Rainbow Stakeholders

June 2018

2600 Blair Stone Rd. |
Tallahassee, FL 32399 \%-}
floridadep.gov




Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action
Plan, June 2018

Acknowledgments

The Florida Department &nvironmental Protection adopted tBasin Management Action
Planby Secretarial Order as part of its statewide watershed management approach to restore and
protect Florid&és water quality. The plan was developed in coordination with stakeholders,

identified below, with participation from affected local, regional, and state governmental
interests; elected officials and citizens; and private interests.

Florida Department of Environmental Protection
Noah Valenstein, Secretary

Table A-1.  Silver Springs and Upper Silver River and Rainbow Spring Group and

Rainbow River stakeholders

Type of Entity Name

Agricultural Producers
Marion County
Alachua County

Lake County
Sumter County
Levy County
Putnam County
City of Ocala
City of Dunnellon
. City of Belleview
Responsible Stakeholders The Villages
On Top of the World
Town of Mcintosh
City of Williston
Town of Bronson
City of Micanopy
City of Hawthorne
Town of Lady Lake
City of Fruitland Park

Florida Department ofgriculture and Consumer Service
Florida Department of Environmental Protection,
includingSilver Springs &&te Parkand Rainbow Springs
State ParkOklawaha River Aquatic Preserve, and
Rainbow Springs Aquatic Preserve
Florida Department of Health
Responsible Agencies FloridaDepartment of Health iMarion County
Florida Department of Health ilachua County
FloridaDepartment of Health ihevy County
Florida Department of Transportation District 2
Florida Department of Transportation District 5
St. Johns RivewWaterManagement District
Southwest Florida Water Management District
City of Ocala

Page2 of 228



Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action
Plan, June 2018

Type of Entity Name

City of Dunnellon
City of Williston
Town of Bronson

Marion County
Florida Department of Health in Mari@@ounty
Florida Department of Health in Alach@aunty
Florida Department of Health in Levy County
City of Ocala
City of Belleview
City of Dunnellon
Florida Onsite Wastewater Association
Florida Homebuilderé&\ssociation
Bay LaurelCenter CDD
Oklawaha Valley Audubon
Rainbow River Conservatiofioalition

OSTDS Advisory Committee

CitizengHomeowners
Florida Department of Economic Opportunity
Florida Farm Bureau Federation
Marion County Farm Bureau
Sierra Club
Rainbow RiverConservation Coalition
Oklawaha Valley Audubon
Weyerhaeuser
University of Florida Institute of Food and Agricultural
Sciences Extension

Other Interested Stakeholders

Page3 of 228



Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action
Plan, June 2018

SeeAppendix A for links to important sources referenced in this docuntetadditional
information on total maximum daily loads and nutrient management strategies Kivtre
Springs and Upper Silver River andiRbow Spring Group and Rainbow Rivea8in
Management Action Plaipntact:

Mary Pauli¢ Basin Coordinator

Florida Department of Environmental Protection

Water Quality Restoration Program, Watershed PlanningCaaddination Section
2600 Blair Stone Road, Mail Station 3565

Tallahassee, FL 32392400

Email: mary.paulic@dep.state.fl.us

Phone: (850) 2493560

Page4 of 228



Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action

Plan, June 2018

Table of Contents

ACKNOWIEAGMENTS......eiiiiiiii ettt rmenr et e s e e e e bt e s emmmas et e s nbe e e e snbeeeean 2.
List of Acronyms and ADDIreVIAtIONS. ..........uuiiiiiiie it 11
EXECULIVE SUMIMIEIY .....eiiiiiiie ittt ettt e rmmme et e e ekt e e e enb e emmma e e e e nsbe e e e nnneeas 14
Y =Tox 1[0 o A = = T (o | (o U T o PRI 23
I I o 13 F= 11 o o USRS PSP 23
1.2 Water Quality Standards and Total Maximum Daily Loads (TMDLS)............. 25
1.3 BMAP REQUITEIMENIS. ...eiiiiiiiiiiiiiiee it emmie ettt e snbe e 25
1.4 BIMAP AFCA .ottt ettt emmm e e e e 25
L D P S e e e et enmt e e e 31
1.6 Other Scientific and Historical INformation ...........ccccccoeviiiiiiiiecc e 33
1.7 Stakeholder INVOIVEMENL.........ccuviiiiiiiiiiiiieee e emme e A0
1.8 Description of BMPs Adopted DY RUIE..........coooiiiiiiiiiiceeeeeee e e 41
Section 2: Implementation to Achieve the TMDLS...........oooiiiiiiiiiiieemiiieieeeeee e 42
2.1 Allocation of Pollutant LOAS..........ccouiiiiiiiiiieiimmiiiiee e memree e 42
2.2 Prioritization of Management Strategi€S........cccuvurriiiiririiiimenerereeeeeeeeeeessssnniins 50
2.3 Load REAUCLION SIratEgY.......uuurriiiiiiiiiiiiiieimecre e e e e e e e ee e s s sssass s memrsssaeeeeeeeaaaaaaaeens 51
2.4  OSTDS Management StrategieS .......ccueieiiiiieeiiiieee et ee et rmemee e 53
2.5 UTF Management SIrat@giesS.........ccuuueiiiiirieeiimmeeeesiieeeesteeeeesseeemmsseeessnneeeens 57
2.6  STFManagement Strat@gieS. ......ccuuereiuirieiiirieceteeeeeiree e stee e ree e e seeeeas 61
2.7 Drainage Well Management Strate€gieS........uuuuviieeeeeeeiiiiiimmes e 62
2.8 Agricultural Source Management Strategies and Additional Reduction Options
............................................................................................................................. 63
2.9 WWTF Management StrategiS......uuuueuiiiieeeeeeeeieiiimmme st ee e e s s e e e e e 68
2.10 Atmospheric Deposition Management Strategies...........cccccvvvvireerieemeeeeeenennnnn d 3
2.11 Future Growth Management Strategies.........uuueeeeeiiiiiiiireceeiiieee e e 73

2.12 Protection of Surface Water and Groundwater Resources through Land
(0] 0 7=T 8V 7= 11 0] o F P PERPSORPPPRP 74
2.13 Commitment to IMPlemMENtatioN.........couiiiiiiiiiie e 81
Section 3 : Monitoring and REPOIING.......uueiiiiiiiiieeee i emme e a e e e e e e e e 33
3.1  Methods for Evaluating Progress.........coooiiiiiiiiiiiicemiiieeeeees s e s ssmmme e 83
3.2 Adaptive Management MEASUIES.........cccuurieiiuiriearimeneessiiee et e e e s smmere e 83
3.3  Water Quality and Vegetation MONITONNG .........ceeviveiieiiiieeeiimemeee e 84
LN o] o= g Lo [0 L OO PP PP PPUPRP PR 95
Appendix A. References Cited and Important LiNKS.............ccoociiiiiiiiceminieeeeeeeeeeeeen a5

Page5 of 228



Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action
Plan, June 2018

Appendix B. Projects to Reduce Nitrogen SOUICES...........coocuveeiiiiriecsiieee e 99
APPENIX C. PEAS....ceeiie ittt ieeet ettt emmma et e e et e e e st e 184
Appendix D. OSTDS Remediation Plan............occeiiiiiiiimmiee e 185
Appendix E. Technical Support INfOrmation .............oooueieiiiiiiiccmeee e 199
Appendix F. FDACS Information on BMPS.........ccccciiiiiiiiiiiiiieeeeeeeeee e e 206
Appendix G. Future Growth Strategies of Local Jurisdictions...............c.cceeeecvvvieenns 221

Page6 of 228



Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action

Plan, June 2018

List of Figures

Figure ESla. Silver Springs and Upp@&ilver River BMAP area and PFA boundaries....... 16
Figure ES2b. Rainbow Spring Group and Rainbow River BMAP area and PFA boundati&s

Figure 1.

Figure 2a.
Figure 2b.
Figure 3a.

Figure 3b.
Figure 4a.
Figure 4b.

Figure 5a.
Figure 5b.

Figure 6a.
Figure 6b.

Figure 7a.
Figure 7b.

Figure 8.
Figure D1.
Figure D2.

Figure Fla.
Figure F1b.

Figure F2a.

Figure F2b.

Location of Silver Springs and Upper Silver River BMAP area and Rainbow
Spring Group and Rainbow River BMAP area...........ccccocvvvvimemiviveeeeeneneeenn. 24

Silver Springs and Upper Silver River BMAP area and PFA boundary.......27
Rainbow Spring Group and Rainbow River BMAP aaea PFA boundary.....28
Loading to groundwater by source in the Silver Springs and Upper Silver River

BMAP GIa.....cceeiiiiiiiiiiiiie ettt ettt nnnees 47
Loading to groundwater by source in the Rainbow Spring Group and Rainbow
RIVEr BMAP @IEa......ceiiiiiiiiiiiii e ieeete ettt meme e 48
OSTDS locations in the Silver Springs and Upper Silver River BMAP area and
e TSP POPPPPPPPY 55
OSTDS locations in the Rainbow Spring Group and Rainbow FRENMAP area
AN P AS. .. e e e e e et am——— e aaaaaaaaas 56

Location of WWTFs in the Silver Springs and Upper Silver River BMAP af8a
Location of WWTFs in the Rainbow Spring Group and Rainbow River BMAP

= (= VTP URSPSRRY 4 O
Surface water stationasipled for the Silver Springs and Silver River.......... 87
Surface water stations sampled for Rainbow Springs Group and the Rainbow
V7= PP PPRPRY 89
Groundwater stations sampled in the Silver Springs and Upper Silver River
BMAP GIa.....ccoeiiiiiiiiiiiiie ettt sttt eennrne 91
Groundwater stations sampled in the Rainbow Spring Group and Rainbow River
BMAP GIa.....cceiiiiiiiiiiiiiie ettt ettt nnnnne 92
Location of SJIRWMD SAYV transects on tBéver RIVer.............cccceevieeeiieene. 93

OSTDS locations in the Silver Springs and Upper Silver River BMAP .ard®?2
OSTDS locations in the Rainbow Spring Group and Rainbow River BMAP area

Agricultural lands in the Silver Springs and Upper Silver River BMAP .ar€4.0
Agricultural lands in the Rainbow Spring Group and Rainbow River B\a#ea

BMP enrollment in the Silver Springs and Upper Silver River BMAP area as of
DeCemMDBDEr 3L, 2007 ... .eeiiiieiie e ememr et 215

BMP enrollment in the Rainbow Spring Group and Rainbow River BMAP area as
(o]l D I=ToT= g ] o =T A 1 N2 O 1 /T 216

Page7 of 228



Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action
Plan, June 2018

List of Tables

Table Al. Silver Springs and Upper Silver River and Rainbow Spring Group and Rainbow

RIVEr StaKENOIAELS........eeiiiii e 2
Table ES1. WWTF effluent standards for existing Dfpermitted discharges and new DEP
permitted discharges less than 0.1 mgd within the PEAS..........c..coooveeeeeeeene 21
Table ES2. WWTF effluent standards outside the PEAS.........ccccoovciiiiviecce e 21
Table 1. Restoration targets fOr TMDLS........cc.vuviiieiiiiiieeee e e e e vmme e eneeee e e e e 25
Table 2. BMAP area DY COUNLY.......ouiiiiiiiiiiiae s emmiiiee e e e e ettt ee e e e s mmmre e e e e e e nnnbae e e e e e s ensssnemeeeas 29
Table 3. Investigative and modeling effOrtS............uiiiiiiiiiceei e 37
Table 4. BMPs and BMP manuals adopted by rule as of June.2017...............cccceemeueeeennn. 41
Table 5a. Estimated nitrogen load to groundwhjesource in the Silver Springs and Upper
SIIVEr RIVEN BMAP GBI a......cccciiiiiiiiiie e iieemieie ettt eemee e e e ean 44
Table 5b. Estimated nitrogen load to groundwater by souartteei Rainbow Spring Group and
Rainbow RiVEr BMAP Ar@a..........cccuvevieeiiiiieeeieeeeeesiiiieeeeeessnvsimsmeeseesssnnnennesennn s 44
Table 6a. Total reduction required to meet the TMDLs for Silver SpanddJpper Silver River
.............................................................................................................................. 49
Table 6b. Total reduction required to meet the TMDLSs for Rainbow Spring Group and Rainbow
V7= S 49
Table 7. Nitrogen reduction schedule-[lBYr)............oooiiiiiiiii e 50
Table 8a. Summary of potential credits for the Silver Springs and Upper Silver River BMAP area
T0 MEEL TE TIMDLLS. .. ittt e e meneeeeas 52
Table 8b. Summary of potential credits for the Rainbow Spring Group and Rainbow River
BMAP area to meet the TIMDLS........oocuiiiiiiiiiieeereee et 53
Table 9a. Estimated individual OSTDS improvements to groundviaténe Silver Springs
BMAP GIa... ..o eeme e eem et a e e a7
Table 9b. Estimated individual OSTDS improvements to groundwateéhe Rainbow Spring
Group and Rainbow RIVEr BMAP Gra...........uuuuviiiiiiiiiecseeeee e s essssessssnensenens 57
Tablel0a. Current project credits to reduce UTF loading to groundwater in the Silver Springs
and Upper Silver RiVer BMAP Gr€a..........cccuuviiiiiiiiieeeeeee e esiiieee e e 58
Table10b. Current project credits to reduce UTF loading to groundwater in the Rainbow Spring
Group and Rainbow RIVEr BMAP ArEa...........uuuuiieiiiiiiiecmeeeeeee e essssecsssvsmemseees 58
Table 11a. Maximum UTF load reductions for the Silver Springs and Upper Silver River BMAP
area based on existing public education credit poliCies.............cccvvveecceeeivrnnnn.. 59
Table 11b. Maximum UTF load reductions for the Rainbow Spring Group and Rainbow River
BMAP area based on existing public education credit policies...............ccvvvueene 60
Table 12a. Maximum load reductions for the Silver Springs BMAP area from STF improvements
based on existing Credit POlICIES. .........uiiiiiie e e e 61

Page8 of 228



Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action
Plan, June 2018

Table 12b. Maximum load reductions for the Rainbow Springs BMAP area from STF

improvements based on existing credit POlICIES. ........ccccoviviiiiiemiie e 62
Table 13. Load reductions from drainage well improvements............coccuveeevmemreeeesvneee s, 62
Table 14a. Estimated reductions &atditional agricultural projects or practices in the Silver
Springs and Upper Silver River BMAP @ra..........cccuvviiviiiiieemeiiiiieeeeeeeeeeeeeesnnne 65
Table 14b. Estimated rediens for additional agricultural projects or practices in the Rainbow
Spring Group and Rainbow River BMAP @rea..........ccccoocuveeeiieemiee e 65
Table 15a. Pemntial for additional load reductions to groundwater in the Silver Springs and
Upper Silver RIVEr BMAP Gr€a..........ccuiiiiiiiiiii ettt a e e e e e e 66
Table 15b. Poterdi for additional load reductions to groundwater in the Rainbow Spring Group
and RaiNnbow RIVEr BMAP @ra..........ccooiiiiiiiiiieec et 66
Table 17. Wastewatefffient standards for new and existing DRErmitted discharges outside
L o RSP RPRR 12
Table 18a. Stakeholder conservation lpndchases and proposed purchases in the Silver
Springs and Upper Silver River BMAP area............cooocevvvimmmivvvinineeeeeeeaeeenns 75
Table 18b. Stakeholder conservationdgurchases and proposed purchases in the Rainbow
Spring Group and Rainbow River BMAP area...........cccocvvveiiieemeeeeviieeessieee e 9
Table 19. Minimum core MonNitorN@AICALONS. .........cocuueieiiirieeiimemr e emmeee e 86
Table 20a. Description of surface water monitoring locations for Silver Springs and Silver River
.............................................................................................................................. 88
Table 20b. Description of surface water monitoring locations for Rainbow Spring Group and
RAINDOW RIVEL....... ettt emmme e e e e e e e e e s s rmmmnsneeeeeeeend 90

Table B1. Stakeholder projects to reduce nitrogen sources in the Silver Springs BMAR @tea
Table B-2. Stakeholder projects to reduce nitrogen sources in the Rainbow Springs BMAP area

............................................................................................................................ 147

Table D-1. Estimated reduction credits for OSTDS enhancement or sewer* for the Silver Springs
and Upper SIVEr RIVEN PFA ... .. e er e 190

Table D-2. Estimated reduction credits for additional OSTDS enhancement or sewer* for Silver
Springs and Upper Silver River outside the PEA.........cccoiiiiiieeee e 190

Table D3. Estimated reduction credits for additional OSTDS enhancement or sewer* for the
Rainbow Spring Group and Rainbow River PEA...........ccco oo 190

Table D4. Estimated reduction credits for additional OSTDS enhancement or sewer* for
Rainbow Spring Group and Rainbow River outside the PEA..........ccccceveiicee. 191

Table D5. Stakeholder education activities to implement the OSTDS remediation.plan197
Table E1. Range of environmental attenuation of nitrogen from a detailed literature re2@sv
Table Fla. Agricultural land use in the Silver Springs and Upper Silver River BMAP..ag&y
Table F1b. Agicultural land use in the Rainbow Spring Group and Rainbow River BMAP area

Table F2a. Fertilized croplands in the SilvBprings and Upper Silver River BMAP area 207

Page9 of 228



Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action
Plan, June 2018

Table F2b. Fertilized croplands in the Rainbow Spring Group and Rainbow River Bafléd®

Table F3a. Livestock lands in the Silver Springs and Upper Silver River BMAP. area...209
Table F3b. Livestock lands in the Rainbow Spring Group and Rainbow River BMAP.a?2€8
Table F4a. Agricultural acreage and BMP enrollment in the Silver Springs and Upper Silver

River BMAP area as of December 31, 2017 ....coooeiiiiieeieiieeeiee e, 214
Table F4b. Agricultural acreage and BMP enrollment in the Rainbow Spring Group and

Rainbow River BMAP area as of December 31, 2017......cccccoviiiiiiieacee e 214
Table F5. Beyond BMP implementatiQn...............ooooiiiimmmiiiiiiiiiieceee e e 219
Table G1. Entities in the Silver Springs and Rainbow Springs BMAP areas designated as

regulated Phase [l MSAS.......oooiiii ettt 222
Table G-2. Future growth strategies of local jurisdictiQnS............ceevviiiiiiccceeee s 225

PagelOof 228



Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action

Plan, June 2018

List of Acronyms and Abbreviations

ac
AWT

ATU

BAF
BMAP
BMPs
BOD
CASTNET
cfs

CMAQ
CRF
CRISPS

DEP
DMR
DO
DRA
ERP
F.A.C.
F.AR.
FARMS
FCT
FDACS
FDOH
FF
FFL
FGS
FLUCCS
FOWA
F.S.
FSAID
FY
FYN
GIS
gpd
GPS
HA

Acre

Advanced Wastewater Treatment
Aerobic Treatment Unit

Biochemical Attenuation Factor
Basin Management Action Plan

Best Management Practices
Biochemical Oxygen Demand

Clean Air Status and Trends Network
Cubic Feet Per Second

Community Multscale Air Qualiy
ControlledRelease Fertilizer
Collaborative Research Initiative on Sustainability and Protection of Springs

Florida Department of Environmental Protection
Discharge Monthly Report

Dissolved Oxygen

Drainage Retention Area

Environmental Resource Permit

Florida Administrative Code

Florida Administrative Register

Facilitating Agricultural Resource Management Systems
Florida Communities Trust

Florida Department of Agriculture and Consumensces
Florida Department of Health

Farm Fertilizer

Florida-Friendly Landscaping

Florida Geological Survey

Florida Land Use Cover and Forms Classification System
Florida Onsite Wastewater Association

Florida Statute

Florida Statewide Agricultad Irrigation Database

Fiscal Year

Florida Yards and Neighborhoods

Geographic Information System

Gallons Per Day

Global Positioning System

Habitat Assessment

Implementation Assurance

Implementation Verification

InchesPer Year

Pound

Pagell of 228



Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action

Plan, June 2018

Ib-N/yr
LID
LSSA
LVS
LW
MFL
mgd
mg/L
MIL

N

NA
NADP
NELAC
NELAP
NNC
NOI
NPDES
NSF
NSILT
NSU
NTN
NWFWMD
OAWP
OFS
OFW
OSTDS
PAR
PBTS
PFA
PSA
QA/QC
RIB
RPS
SAV
SBIO
SCI
SOP
SRWMD
SSS
STF
STORET
SWFWMD
SWIM

Pounds bNitrogen Per Year

Low-Impact Development

Little Sumter Service Area

Linear Vegetation Survey

Livestock Waste

Minimum Flow and Level

Million Gallons Per Day

Milligrams Fer Liter

Mobile Irrigation Lab

Nitrogen

Not Applicable

National Atmospheric Deposition Program
National Environmental Accreditation Conference
National Environmental Accreditation Ry@am
Numeric Nutrient Criteria

Notice of Intent

National Pollutant Discharge and Elimination System
NSF International (formerlilational Sanitation Foundatipn
Nitrogen Source Inventory Loading Tool

North Sumter Utilities

National Trends Network

Northwest Florida Water Management District
Office of Agricultural Water Policyf FDACS)
Outstanding Florida Spring

Outstanding Florida Water

Onsite Sewage Treatment and Disposal System
Photosythetically Active Radiation
PerformanceBased Treatment System

Priority Focus Area

Public Service Announcement

Quiality Assurance/Quality Control

Rapid Infiltration Basin

Rapid Periphyton Survey

Submerged Aquati¥egetation

Statewide Biological Databa$BEP)

Stream Condition Index

Standard Operating Procedure

Suwannee River Water Management District
Silver Springs Shores

Sports Tur§rassrertilizer

Florida Storage and RetriaVSystem(Database)
Southwest Florida Water Management District
Surface Water Improvement and Management

Pagel2 of 228



Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action
Plan, June 2018

TDEP Total Atmospheric Deposition Model

TKN Total Kjeldahl Nitrogen

TMDL Total Maximum Daily Load

TN Total Nitrogen

TOC Total Organic Carbon

TP Total Phosphorus

TSS Total Suspended Solids

UFA UpperFloridanaquifer

UFi IFAS University of Florida/Institute of Food and Agricultural Sciences
USDA U.S.Department of Agriculture

USGS U.S. Geological Survey

UTF Urban Turfgrass Fétizer

VCSA Villages Center Service Area

WAFR Wastewater Facility Regulation (Database)

WBID Waterbody IdentificatiofiNumbel

WIN Florida Watershed Information Network Database
WMD Water Management District

WWTF Wastewater Treatment Facility

WWTP Wastewater Treatment Plant

yr Year

Pagel3of 228



Silver Springs and Upper Silver River and Rainbow Spring Group and RainbowBRBiarManagement Action
Plan, June 2018

Executive Summary

The Silver SpringsSilver Springs Group, and Upper Silver Ria@dthe Rainbow Spring
Group and Rainbow Spring Group RBasin Management Action Pla(BMAPs) were adopted
in 2015. This documemeplaceghe two plans and addresses the requirements @0thé
Florida Springs anéquifer Protection ActChapter 373, Part VIliSection 1.1Florida Statutes
[F.S.])) for thesetwo Outstanding Florida Springs (OESgilver Springs and Rainbow Spring
Group

The decision to merge the two adopted BMAPs was based on the folloensglerations

1 The two spring systeshave a zone of interaction that influences the movement
and direction ofjroundwateflow. There is no clear delineation between the two
systemsgroundwatercontributing areasSection1.4.2.

1 Management policies implemented to address pollutant sources are largely the
same for both spring systems. Two plans are not needed to implement most of
thesepolicies

1 Marion County has the largdaind area within both BMAP are&$0 % of
Silver Spings and 65 % athe Rainbow Spring Grouphe City ofOcalaspans
both BMAP areas. Upgrades to Ocala Utilities wastewater treatment facilities
(WWTEFs) allow the transfer of wastewater between portior3aafla east and
west of hterstater5 (1-75). A singleBMAP provides greater consistency in local
jurisdiction planning and policgnaking

1 Two distinct BMAP areas are maintained fbe calculation of loadings and
identification of sources. They aseparated by-75, because the interstate
separates the area overseernh®St. Johns River Water Management District
(SJRWMD) fromthat ofthe Southwest Florida Water Management District
(SWFWMD). One BMAP provides an opportunity for increased coordinaind
consistency inheprograms and policies implemented by the two water
management distric($VMDs).

Silver Springs and Upper Silver River and Rainbow Spring Group and
Rainbow River BMAP Areas

The Florida Springs and Aquifer Protection Act providesiie protection and restoration of

OFS, which comprise 24 first magnitude springs, 6 additional named springs, and their
associated spring runs. The Florida Department of Environmental Protection (DEP) has assessed
water quality in each OFS and determinleat 24 of the 30 OFS are impaired for the nitrate form

of nitrogen.Silver Springsand theRainbow Spring Groupreimpaired first magnitud®FsS.
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BothBMAP area share a nortsouth boundary along45 (Figure ES-1a). The Silver
Springsand Upper SilveRiver BMAP area (98 square milesrfi?]) includes Silver

Springs, Silver Springs Group, and tdpperSilver River along with thgroundwater
contributing area fothe springs. The waterbodies delineated as Silver Springs and Silver
Springs Group areollectively referred to as Silver Springs in this docunamtogether
include at least 30 named sprirtgat contribute flow to the Upper Silver River

The Silver Springsaand Upper Silver RiveBMAP areais located mostly in central Marion
County, with portions extending into Alachua and Putnam Counéiadencompasses all or
portions of several municipalities in Marion, Alachua, Sumter, and Lake Counties, including
theCity of Ocala,City of Belleview,City of Hawthorne ;Town of MclIntosh,City of

Fruittand Park;Town of Lady Lake,City of Wildwood, and The Villages Community
Development Districts (CDDsYhe Ocala National Forest is located along the eastern
border of the BMAP area.

The Rainbow Springroup and Rainbow RiviBMAP area (679 m) includes Rainbow
Springs Group, Rainbow SprirgGroup Run, and the Rainbow River along with the
groundwatercontributing aredor the springs. The waterbodiglineated as Rainbow Spring
Groupcontains at least 11 named sprirgsd Rainbow SprirgGroup Run (Upper

Rainbow River) receives additional spring dischaygesudingthose fromtwo major
springs Together thewre referred to as Rainbow Spridgoupand Rainbow River in this
document.

TheRainbow Sprindsroup and Rainbow Rivé8MAP areais locat& mostly in western
Marion County, with portions extending into Levy Counjgure ES-1b). Major urban
centers include western Ocala, Dunnellon, Williston, BronsonBayd_aurel Center CDD
(On Top of the Worlyl

Priority Focus Areas (PFAS)

Each BMAP ara has a delineated PFAhese PFASs represent the areas in the basin where the
aquifer is most vulnerable to inputs and where there are the most connections between
groundwater and Silver Springs and Rainbow Spring Grobe.PFA areas are based on Marion
Countys identified Primary Protection Zones and supported by local ordinance. Consistency in
the enactment of policy was a factor in DEEonsideration when basing PBAundaris on the
existing county ordinance.
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Nitrogen Source Identification, Required Reductions, and Optionso Achieve
Reductions

At least 30 named springs compris@@igver Springsand Silver Springs Grougrethe main

source of water to thepperSilver River, whichalong with the springa/as identified as

impaired because of a biological imbalance caused by excessive concentrations of nitrate in the
water. In 2012, #&tal maximumdaily load (TMDL) for nitrate was developed as a water quality
restoration target fabilver Springs and thefyer Silver RiverThe TMDLs established &ong-
termmonthly averagaitrate target 00.35 milligrams per liter (mg/L).

The springs associated wiRainbow Spring Groupndthe next segment of the Rainbow River
called Rainbow Spring Group Ruere the pmary source of water for the Rainbow RivEhey
wereidentified as impaired because of a biological imbalance caused by excessive
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concentrations of nitrate in the water. In 3204 TMDL for nitrate was developed as a water
quality restoration targeit established a lontermmonthly averagaitrate target 00.35 mg/L.

TheDEP analysis of loading sources was conducted using the Nitrogen Source Inventory
Loading Tool (NSILT)for each spring systenor the Silver Springs and Upper Silver River
BMAP area onsite sewage treatment and disposal systems (OSAr3@ptic systems; the terms
are used interchangeably throughout this document) represéfnb2he estimated nitrogen
loading to groundwateStormwater loading to groundwatesmes fronurban turffertilizer

(UTF), sports turf fertilizer §TH, and drainage wellandoverallrepresents 2% of the

loading The combined agricultural categoriedigéstock waste (LW) and farm fertilizer (FF)
represenB6 %, andatmospheric deposition represents 10%the loading to groundwater.

For the Rainbow Spring Group and Rainbow RiBBAP area theNSILT analysis found
OSTDS represented 20 % of the loading to groundwatate UTF and STF combined
represered13 % of the loading to groundwater. The combiaeplicultural categories of LW
and FRepresergd54 %and atmospheric deposition 11d&fthe loading to groundwater.

For the Silver Springs and the Upper Silver RiB&AP areathe total load reduction required
to meet the TMDLatall spring vensis 930,135pounds of nitrogeper year(lb-N/yr). To
measure progress towards achieving the necessary load reduction, DEP is establishing the
following milestones:

Initial reduction 0f279,041lb-N/yr (30 %) within 5 years.
An additional372,054lb-N/yr (40 %) within 10 years.

The remaining279,040b-N/yr (30 %) within 15 years.

= =2 =4 =2

For a btal 0f930,135b-N/yr within 20 years.

The policies and submitted projects includedthe Silver Springs and Upper Silver River

BMAP areaare estimated to achieve a reductodd99,475t0 691,719b-N/yr to groundwater

While reductions to groundwater will benefit the springs, it is uncertain to know with precision
how those reductions will impact the necessary reductions at the spring. DEP will continue to
monitor the springystemsto evaluate those reductions as projects are implemented against the
required load reduction$he BMAP is designed to achievé % of theload reductions needed

for the spring vergtwithin 10 years of adoption and 100 % within 15 years.

For the Riinbow Spring Group and Rainbow Ri&MARP area the total load reduction required
to meet the TMDLat all spring ventss 1,783,607Ib-N/yr. To measure progress towards
achieving the necessary load reduction, DEP is establishing the following milestones:

1 Initial reduction 0f535,082Ib-N/yr (30 %) within 5 years.
1 An additional713,443 Ib-N/yr (40 %) within 10 years.
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1 The remaining35,082lb-N/yr (30 %) within 15 years.
1 For a btalof 1,783,607Ib-N/yr within 20 years.

The total loading calculated for the Rainbow Spring Group and Rainbow River Bivesis
substantially larger than what was estimated using the NSILT methodologies. There are several
possible explanations for this differenees follows:

1 Legacy loads alrety in groundwater have moved through the system to be
discharged at the springs.

1 Rainbow Sprindgsroupis discharging water that may be originating in DEP
defined Silver Springand Upper Silver RiveBMAP area.

1 There is an unidentifiedourcés) of loading not accounted fon the NSILT
analysis

1 Hydrogeological changes have occurred that move water more quickly to the
springspotentiallyreducingthe attenuation cgources.

The policies and submitted projects includedthe Rainbow Spring Group and Rddow River

BMAP areawill achieve a reduction &40,689 to 508,644Ib-N/yr to groundwaterWhile

reductions to groundwater will benefit the springs, it is uncertain to know with precision how

those reductions will impact the necessary reductions at thregspDEP will continue to

monitor the springs to evaluate those reductions as projects are implemented against the required
load reductionsThe BMAP is designed to achieve 70 % of kb&d reductions needed for the

spring vens within 10 years of adoption and 100 % within 15 years.

DEP will evaluate progress towards tihédestonedor both Silver Springs and Rainbow Spring
Groupand will report to the Governor and Florida Legislatoneboth BMAP areas he agency
will adjust maagement strategies to enstlre target concentrations are achigvadluding
periodic water quality evaluatis@nd estimation of loading from the spring veisis may
includeadditional policy implementation or adjustment and development of bettewoBMPs
that better address nitrogen sourcegxpanding the area to which the OSTDS remediation
policies apply Any such change, however, would be incorporatedantapdated BMAP
through a formal adoption process.

Current policies and submitted pecjs for both BMAP areas provide less thanrdwiired
reductions. Additionastrategies andctions could be identified throughowteling and data
analysis tools that can idefytigroundwater locations with consistently high nitrate
concentration$ i hppd t asdajsist in determiningeasons for the high concentration of
nitrate These areas may need prioritization for policy implementation, additional policy
implementation or adjustment, or simply the remediation of identified soukoeslditional
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saurce identificatioreffort described irSection 1.6.4s a potentially collaborative effort
between DEPstate agencies, local governmeatsithe water management districts.

For the list projects to improve water quality, gegpendix B. Included areownerimplemented
best management pramis (BMPs) folFF, LW, andSTF; WWTF upgrades; projects to reduce
UTF applicationandOSTDS conversions to sewer.

Successful BMAP implementation requires commitment, dedicated state funding, andupllow
Stakeholderfiave expressed their intention to carry out the plan, monitor its effects, and
continue to coordinate within and across jurisdictions to achieve nutgduction goals. As the
TMDLs must be achieved within 20 years, DEP, WMBIgrida Department of HealtirDOH),
andFlorida Department of Agriculture and Consumer SeriEESACS) will implement

management action strategies using the annual Legacyé kppropriation from the

Legislature of at least $50 million to reduce nitrogen in impa®@&& DEP, working with the
coordinating agencies, will continue to invest existing funds and explore other opportunities and
potential funding sources for springsstoration efforts.

Restoration Approaches

Load reduction to the aquifer is needed to achieve the load reductions requirements at the spring
vents. To ensure that load reductions are achieved at the spring vents, the following restorations
actions are beig established. These actions are designed to reduce the amount of nutrients to the
aquifer, which will reduce the load at tepringvents and ultimately achieve the necessary
reductions. Monitoring of the spring discharges during implementation withpeemented to

monitor progress.

1 NewOSTDSiT Upon BMAP adoption,ite OSTDS remediation plan prohibits
new systems on lots of less than 1 acre within the PFAS, unlesgdtieen
includestheenhanced treatment of nitrogen as defined by the OSTDS
remediatiorplan, or unlesthe OSTDS permit applicant demonstrates Heater
connections will be availabMithin 5 yearsLocal governmentsnd utilitiesare
expectedo developmaster wastewater treatment feasibiéityalysesvithin 5
yearsto identify specific areas to be seweredhave enhanced nitrogen reducing
OSTDSwithin 20 years of BMAP adoptiofhe OSTDS remediation plan is
incorporated agppendix D.

1 Existing OSTDSi Upon completion of thenaster wastewater treatment
feasibility aralyses FDOH rulemaking, and fundingrogramfor homeowners
included in the OSTDS remediation plan, but no later 8wpears after BMAP
adoption modification or repair permits issued tye FDOH forall OSTDS
within the BMAP boundary on all lotsill requiretheerhanced treatment of
nitrogen unless sewer connections will be availathleougha BMAP-listed
project.All OSTDS subiject to the policy must incluttee enhanced treatment of
nitrogen no later than 20 years after BMAP adoption.
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T WWTFs 1 All new facilitieswithin the PFAwith a permitted discharge of 0.1 mgd
(million gallons per day) or greater must meet an effluent standard for nitrogen of 3
mg/L for all disposal methodd he effluent standards listed Trable ES'1 were
adopted with the 2015 BMAP and contsto apply to all existing WWTFs and new
DEP-permitted discharges less thadd mgdin the PFAs. The effluent standards
listed inTable ES2 and adopted with the 2015 BMAPs will continue to apply to all
new and existing WWTFs outside the PFAs in both BNa4@as.

Table ES1. WWTF effluent standards for existing DER-permitted discharges and new
DEP-permitted discharges less than 0.1 mgd within the PFAs

mgd= million gallons per day

TN Concentration TN

Limits for Rapid - TN Concentration | Concentration

Rate Land Limits for Slow- Limits for
Application Rate Land Public Access
(RRLA) Effluent Application Reuse Effluent
Disposal System Effluent Disposal | Disposal System
Designed Average Daily Flow (mgd) (mg/L) System(mg/L) (mg/L)
Greater than or equal to 0.5 3 3 10
Less than 0.5 and greater than or equal to 3 6 10
0.01

Less than 0.01 10 10 10

Table ES2. WWTF effluent standards outside the PFAs

mgd =million gallons per day

Designed Average Daily Flow
(mgd)

TN Concentration Limits for Rapid
Rate Land Application and Slow-
Rate Land Application (mg/L)

Public Access Reuse Effluent
Disposal Systenfmg/I)

Greater than or equal to 0.01

6

10

Less than0.01

10

10
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1 UTF 1T UTF sources can receive up to 6 % creditf@DEP-approved suite of
public education and source control ordinané&ggitieshave the option to collect
and provide monitoring data to quantify reduction credits for additional measures.

1 STFi1 STF source include golf courses and other sporting facilities. Golf courses
can receive up to 10 % credit for implementing gloé courseBMP manual
Other sports fields can receive up to 6 % credit for managing their fertilizer
applications to minimize transpdd groundwater.

1 FF1 All FF sources are required to implement BMPs or perform monitéang
demonstrate compliance with the TMDA 15 % reductiorio groundwaters
estimated for owneimplemented BMPs. Additional credits could be achieved
through better dcumentation of reductions achieved through BMP
iImplementation otheimplementation oadditional agriculturaprojects or
practices such as precision irrigatiosgil moisture probegontrolledrelease
fertilizer, and cover crops.

T LW 1 All LW sources ae required to implement BMPs or perform monitoring. A
10 % reductiorto groundwaters estimated for ownamplemented BMPs.
Additional credits could be achieved througgtter documentation dlie
reductions achiewkthrough BMP implementation

1 Currentlyidentified additional agricultural practices are more focused on irrigated
acreage and practices that are more applicable to row crops. The largest agricultural
activities in both BMAP areas are horse and cattle farms. ldtidnand refirement of
addtional practices specific to cattle and horse farpasticularly for improved
management of manuris, plannedduring the first 5 years of the BMAP.
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Section 1 Background

The Silver SpringsSilver Springs Group, and Upper Silver Ria@d Rainbow SprirgGroup
and Rainbow SprirgGroup RunBasin Management Action Pla(BMAPSs) were adopted in
2015(Figure 1). This documenteplaceghe two plans and addresses the requirements of the
Florida Springs andquifer Protection Act$ection 1.) for bothOutstanding Forida Springs
(OFS} Silver Springs and Rainbow Spring Grodhese waters weidetermined to bautrient
impaired because of excessive algal grogathsed bylevated levels of nitrate from
groundwater

The decision to merge the two adopted BMAPs hased on the followingonsiderations

1 The two spring systeshave azoneof interaction that influences the movement
and directiorof groundwateflow. There is no clear delineation between the two
systemsgroundwatercontributing areagSection1.4.2.

1 Management policies implemented to address pollutant sources are largely the
same for both spring systeniao plans are not needed to implemandst of
thesepolicies

1 Marion County has the largest land area within both BMAP af£a%0 of Silver
Springsand 65 % of Rainbow SpringEhe City ofOcalaspansothBMAP
areasUpgrades to Ocala Utilities wastewater treatment facilities (WWTFs) allow
the transfer of wastewater between portions of Ocala east and wetdrefdte
75(1-75). One BMAPprovides fo greater consistency in local jurisdiction
planning and policynaking

1 Two distinctBMAP areas are maintaindar the calculation of loadings and
identification of sources. They aseparated by-75, because the interstate
separates the area overseernh®St. Johns River Water Management District
(SJRWMD) fromthat ofthe Southwest Florida Water Management District
(SWFWMD). One BMAP provides an opportunity for increased coordination and
consistency in programs and policies implemented by the two wateagement
districts(WMDs).

1.1 Legislation

TheFlorida Springs and Aquifer Protection A@Hapter 373, Part Vlli-lorida StatutegF.S))
provides for the protection and restoration of OFS, whocmprise 24 first magnitude springs, 6
additional named springs, and their associated spuimg The Florida Department of
Environmental ProtectiorDEP) has assessed water quality in each OFS and determined that 24
of the 30 OFS are impaired for therate form of nitrogenSilver Springand Rainbow Spring
Groupareimpaired first magnitude OFShe developmentf thebasin management action plan
(BMAP) to meet the new requirements of it was initiated in 206.
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Figure 1. Location of Silver Springsand Upper Silver River BMAP areaand Rainbow
Spring Group and Rainbow River BMAP area
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1.2 Water Quality Standards and Total Maximum Daily Loads (TMDLSs)

A TMDL represents the maximum amount of a given pollutant that a waterbody can assimilate
and stil meet water qualitgriteria UpperSilver River, Silver Springs GrouSilver Springs,
RainbowSprings Groupand Rainbow SprirggGroup RurareClass Ill waterbodiewith a
designated use of recreation, propagation, and the maintenance of a healtbg)aneied
population of fish and wildlifeThey are also designated as Outstanding Florida Waters (OFWSs).

These waterareimpaired by nitrate nitrogemwhich in excess demonstrated to adversely

affect flora or faunahroughexcessive algal growthwhichresults in ecological imbalances in
springs and rivers anthn produce human health problems, foul beaches, inhibit navigation, and
reduce the aesthetic valueretourcs.

DEP adopte@ nutrientTMDL for UpperSilver River Silver Springs Grougnd Silver Spring
in November 2012Ghapter 62304,Florida Administrative CodeH.A.C]), andfor theRainbow
Spring Group and Rainbow Spring Group Rair2013 (Table 1). The TMDLs establishedhe
target of dong-termmonthlyaveragenf 0.35 milligrams per liter (mg/L) afitrateto be
protective of the aquatic flora and fauiréicks and Holland 2012, Holland and Hicks 20I)e
periodof recordfor water quality data evaluatédr the TMDL was January 1, 200through
December 302011, for Silver Spring waterbodieand January 1, 200through December 30,
2010 for Rainbow Spring waterbodies.

Table 1. Restoration targetsfor TMDLs

Waterbody
Identification TMDL
Waterbody Number (WBID) Parameter mg/L
Silver Springs 2772A Nitrate as monthly average 0.35
Silver Springs Group 2772C Nitrate as monthly average 0.35
Upper Silver River 2772E Nitrate as monthly average 0.35
Rainbow Springs Group 1320A Nitrate as monthly average 0.35
Rainbow Springs Group Run 1320B Nitrate as monthly average 0.35

1.3 BMAP Requirements

Section 403.067(7), F.Srovides DEP the statutory authority for the BMRf®gram. A BMAP
is a comprehensive set of strategieachievetherequiredpollutantloadreductionsin addition
to specifying BMAP statutorguthority, the Florida Springs and Aquifer Protection fleart
VIII of Chapter 373, F.S.glescribes additional requirements tloe 30 OFS

1.4 BMAP Area

The Silver Springand Upper Silver RiveBMAP area and the Rainbow Spri@goup and

Rainbow RiveBMAP area share aorth-southboundary along-I'5 (Figure 1). The northern

portion of the Silver Sprirgand Upper Silver RiveBMAP area overlaps with the Orange Creek
Basin.Water quality issues in the large lakes, Orange Creek, and connecting streams located in
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the northern portion of the Silver Sprexgnd Upper Silver RiveBMAP area are addressed by
the Orange Creek BMAR.ake Weir is located within the Silver Spreg@ndUpper Silver River
BMAP area, buthis BMAP does not address the lalgater quality issues

The Silver Springand Upper Silver RiveBMAP area (99 square milesrpi?]) includes Silver
Springs, Silver Springs Group, and the Silver Riadwng with thegroundwatercontributing

area forthe springsThe waterbodiedelineated aSilver Springs and Silver Springs Group are
collectively referred to as Silver Sprisgn this documentThe BMAP areas located mostly in
central Marion Countywith portions exending into AlachugPutnam Sumter, and Lake
Countiesandencompasses all or portions of several municipalities includinGitiieof Ocala,
City of Belleview,City of Hawthorne,Town of McIntosh,City of Fruitland ParkTown of Lady
Lake, City of Wildwood, andheVillages Community Development Districts (CDOg)jgure

2a). Table 2lists thesize and percentage of the BMARea by countyThe Ocala National
Forest is located along the eastern border of the BMAP area.

Silver Springis actually agroup of springs, with as many as 30 named sprangis

numerous other unnamed groundwater dischaMy&D 2772A is the head spring, also
referred to as Mammoth Springs, and the largest of the group. Water discharged from this
spring appears to originatkeom two distinct locations: Mammoth East and Mammoth West.
WBID 2772C consists of a short sectiortloé Silver River called Silver Springs Group,
ending a short distance downstream from the confluence with Half Mile Creek, aogtain
numerous other sprys contributing flow tdhe Silver River. Half Mile Creek is the only
significant surface tributary to the impaired segments of Silver River. WBID 2772E isa 1.7
mile section othe UpperSilver Riverstartingbelowthe confluence ahe Silver River with

Half Mile Creek.Silver Springand the Silver River afecatedin Silver Springs State Park.

The Rainbow Sprin@roup and Rainbow Rivé8MAP area (679 nd) includes Rainbow
Springs GroupRainbow Springs Group Run, and the Rainbow Rialemg with the
groundwatercontributing area for the springbhe waterbodies delineated as Rainbow
Springs Group and Rainbow Springs Group Run are collectively referred to as Rainbow
SpringGroupand Rainbow Rivem this document. The BMAP aréalocated mostly in
western Marion County, with portions extending into Levy Couktgyre 2bandTable

2). Major urban centers include western Ocala, Dunnellon, Williston, Bronsortha@uh
Top of the WorldCDD.

Rainbow Spings Groupg(WBID 1320A) encompasses 11 namedisgs within the Head
Springs areadefined aghe first 1.5 mile®f the Rainbow Rive(SWFWMD 2011) It is
located in Rainbow River State PaRainbow Spring Group RufwBID 1320B) the next
segment of the Rainbow Rivencludes additional named springs and inputs from Indian
Creek and its spring#/ost of the land surroundin@ainbow Springs Run is in private
ownership and developed with residential housifigere are no significant surface
tributaries to theemainingsegnents of the Rainbow River. Consequently, the surface
watershed of the Rainbow Sprgwand River system is very limited.
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Figure 2a. Silver Springs and Upper Silver River BMAP area and priority focus area
(PFA) boundary

Page27 of 228





















































































































































































































































































































































































































































































































































































































