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Indian River Citrus

220,000 ac in 7-county area
Grapefruit marketed 

throughout world



Bedded Citrus

Shallow Rooting

Variable Soils

High Water Table





•High intensity rain storms
•Sandy soils
•High value crops
•Coastal areas

•Shallow water table
•Limited root zone



Florida BMP Overview

•1999 – Legislature enacted Florida 
Watershed Restoration Act (FWRA)

•Outlines process for FDEP to implement 
TMDL for impaired waterbodies

•Purpose of FWCA was to better 
coordinate the numerous pollution control 
efforts implemented prior to 1999 and 
develop standards to address future 
water quality issues



Florida BMP Overview

•FWRA requires TMDLs for all pollution 
sources – urban and agriculture included

•FDEP lead agency – coordinates efforts with 
FDACS, WMDs, Soil & Water Cons. 
Districts, environmental groups, local 
governments, etc.

•FDACS has leadership role for agriculture



Why BMPs?
IRL has greatest diversity of species in North America

•3,000 +  species identified
•35 on threatened or endangered lists

IRL designated as a priority water body by Legislature - SWIM, 1987
EPA designated IRL as “estuary of national significance” - 1990
IRL part of National Estuary Program - 1991



Parameters of concern in 
the IRL and SLE

Nutrients and metals Pesticides

Total Nitrogen (TN) Atrazine

Total Phosphorus (TP) Diazanon

Total Suspended Solids (TSS) Ethion

Arsenic (As) Endosulfan

Copper (Cu) Simazine
Fresh 
Water



BMP Development

Dec 98 – Mar 99: Production 
Committee of IRCL (with 
FDACS and UF/IFAS) began 
BMP development
– 6-page draft developed
– Presented to interested groups on 
Mar 26



Volume

Fertilizer

Pesticides Aquatic Weeds

Sediment



BMP Development

Apr 99 – Feb 00 
– Subcommittees formed to develop/refine 

BMPs.  
– Initial members appointed by the Ag. 

Commissioner 
– Subcommittee had  grower-chairman plus 8-

10 members representing various interested 
agencies and groups

– As interest in the BMP process increased, 
the number of people involved increased to 
over 60



�Florida Citrus Mutual 

� Florida Department of Agriculture and Consumer Services

� Florida Department of Environmental Protection

� Florida Farm Bureau

� Florida Fertilizer and Agricultural Chemical Association

� Indian River Citrus League

� South Florida Water Management District

� St. John’s River Water Management District

� St. Lucie River Initiative

� University of Florida, Indian River Research and Education Center

� University of Florida, Cooperative Extension Service

� USDA Agricultural Research Service

� USDA Natural Resource Conservation Service

Agencies Represented in BMP Development



Water Volume Pesticides Nutrients Sediment

*Travis Murphy, River Country Citrus *Stan Carter, McAuthur Groves *Mike Ziegler, Ag. Resource Mgmt. *Paul Driscoll, Driscoll

Brian Boman, UF-IFAS Calvin Arnold, UF-IFAS Robert Adair, Kerr Center Citrus Service

Doug Bournique, IR Citrus League Brian Boman, UF, IFAS Calvin Arnold, UF-IFAS Brian Boman, UF, IFAS

Hugo Carter, Martin County Paul Driscoll, Driscoll Citrus Cervice Brian Boman, UF-IFAS Jim Collins, SLR Initiative

Paul Driscoll, Driscol Citrus Service Jane Foos, FDACS Doug Bournique, IR Citrus League Boyd Gunsalus, SFWMD

Boyd Gunsales, SFWMD Greg Graves, FDEP David Calvert, UF-IFAS Jack Hebb, UF, IFAS

Jack Hebb, UF-IFAS Mary Ann Gosa, Florida Farm Bureau Paul Driscoll, Driscoll Citrus Esa Onterman, A. Duda 

Dick Hellstrom, LBFH Boyd Gunsalus, SFWMD Al Goldstein, SFWMD Liberta Scotto, UF, IFAS 

Don Loving, SFWMD Jack Hebb, UF-IFAS Extension Greg Graves, FDEP Donna Smith, USDA-NRCS

Linda McCarthy, FDACS Tom Hill, Florida Farm Bureau Boyd Gunsalus, SFWMD Pete Spyke, Arapaho Citrus

Victor McDaniel, SJRWMD Carol Johnson, FDACS Kevin Henderson, SLR Initiative Bob Ulevich, SFWMD

Esa Ontermaa, A. Duda and Sons Victor McDaniel, SJRWMD Tom Hill, Florida Farm Bureau Don West, St. Lucie County

Tom Stopyra, Diamond R Esa Ontermaa, A. Duda and Sons Charles Holtzhower, Tampa Farm Serv. Paul Whalen, SFWMD

Gene Swearingen, Consolidated Citrus Richard Pfeuffer, SFWMD Carol Johnson, FDACS Chris Wilson, UF, IFAS

Ed Weinberg, SLR Initiative Ron Polumbo, FMC, Inc. Greg Knecht, FDEP

Paul Whalen, SFWMD Max Quackenbos, SLR Initiative Lex Kromhout, IR Citrus League Aquatic Weeds

Chris Wilson, UF-IFAS Gary Roderick, FDEP Victor McDaniel, SJRWMD *John D'Albora,  J. D'Albora Co.

Mike Ziegler, Ag. Resource Mgmt. Dommonick Scotto, D.L. Scotto Co. Esa Ontermaa, A. Duda and Sons Michael Adams, Adams Ranch

Liberta Scotto, UF, IFAS Gary Roderick, FDEP Calvin Arnold, UF-IFAS

Patti Sime, SFWMD Liberta Scotto, UF-IFAS Brian Boman,  UF-IFAS

Donna Smith, USDA-NRCS Kim Shuggar, FDEP                            Boyd Gunsalus, SFWMD

Tom Stopyra, Diamond R Fertilizer Pete Spyke, Arapaho Citrus Jack Hebb, UF-IFAS

Ed Stover, UF-IFAS IRREC Ruth Stanbridge, Indian River Co. Comm. Johnny Moose, Citrus Grower

Paul Whalen, SFWMD Tom Stopyra, Diamond R Esa Ontermaa, A. Duda & Sons 

Chris Wilson, UF-IFAS Gene Swearingen, Consolidated Citrus Talmage Rogers, Rogers Bros.

Mike Ziegler, Ag Resources Mgmt. Winston Tooke, USDA-NRCS Vernon Vandiver, UF-IFAS

Marc Von Canal, SJRWMD Paul Whalen, SFWMD

Paul Whalen, SFWMD Chris Wilson, UF-0FAS

Chris Wilson, UF-IFAS Mike Ziegler, Ag. Resources 

Mike Ziegler, Ag Resources Mgmt.



BMP Development
May 00: Document adopted by Steering 

Committee
Aug 00: Approved by EPA 
Sep 00: EPA 319 funds obtained to print 

document by DEP
Oct 00: Document released to growers
Jun 02: Adopted by Rule (FDACS)
01-07:  Implementation and Education activities



Introduction – why 
important?

Chapters for 5 areas
Appendices

Reference List
Emergency Phone Nos.
Non-emergency Nos.
Spill Reporting Req.

177 pages –tables, 
photos, diagrams

1000+ distributed to 
growers, production 
managers, chemical 
company reps.

BMP ManualBMP Manual



Spilled Fertilizers                                                                                                          D-9

Spilled fertilizer materials
should be placed in the
spreader for application to
target sites.  Spillage can
contaminate open waters and
thereby cause proliferation of
aquatic weeds.  Operators of
fertilizer spreaders should be
trained how to recover spilled
materials for spreader
application.  Removal of some
soil with the spilled materials
is usually necessary and
adequate for proper
maintenance of this BMP.  By
its design, the spreader
equipment will apply the
fertilizer and soil to the target site.

Figure D-9a.  Spilled fertilizer at loading site.  Note areas
where grass has been burned back due to the spillage.





BMP Manual adopted 
as Rule by FDACS

Adopted 
June 2002



Implementation Committee
Appointed by Steering Committee in May 2000 to guide 
the implementation process 

� Corporate citrus organizations � SFWMD

� Citrus care-taking operations � FDACS

� Family owner/operators � FDEP 

� Production managers � USDA-NRCS

� IFAS Extension & Research        � IR Citrus League

� FL Farm Bureau � FL Citrus Mutual



Florida BMP Overview
•Growers conduct an assessment of farming 
operation and list BMPs they have or will enact

•A summary of practices is submitted to FDACS in 
a Notice of Intent to Implement

•Once enrolled, growers must maintain records and 
provide documentation regarding the 
implementation of all BMPs

•FWRA grants Presumption of Compliance with 
state water quality standards to landowners 
enrolled in voluntary BMP programs

•Growers become eligible for cost share funding 
from various sources after enrollment



Indian River Citrus BMP 
Implementation Team

(funded by EPA 310 grant)

• Grove Evaluation
• BMP Checklist
• BMP Recommendations
• Cost Share Funding
• Demonstrations
• Employee Training
• Sprayer Calibration
• GIS maps



BMP Checklist
63 questions to asses BMP implementation status



Notice of Intent







Summary of BMPs implemented by 
acres and number of groves 

(194,986 acres and 499 groves)

Referenced BMP  Acres No. of Groves
 Yes No N/A Yes No N/A

Excess Water (acres) (%) (acres) (acres
) (No.) (%) (No.) (No.)

A1. Water table management A1  163,300 84%  -  31,666  487 98%  -  14 
A2. Scheduling irrigation/drainage A2  166,671 85%  -  28,243  475 95%  1  24 
A3. Moderate discharge rate A3  193,370 99%  1,500  116  496 99%  1  5 
A4. Water furrow maintenance A4  177,057 91%  5,455  12,474  448 90%  7  47 
A5. Monitor soil moisture A5  107,098 55%  17,115  65,661  363 73%  36  103 
A6. Drainage management plan A6  125,546 64%  10,453  51,388  385 77%  51  66 
A7. Drainage rate and volume A7  193,464 99%  35  1,483  479 96%  2  21 
A8. Discharge structures A8  189,939 97%  661  4,381  453 91%  11  38 
A9. Detention A9  116,790 60%  -  27,627  316 63%  13  37 



EDUCATIONEDUCATION
is the key to 
success for 

voluntary BMP 
implementation





Indian River Citrus BMP Workshops

Objectives:
!See BMPs demonstrated
!Discuss industry experiences
!Target grove owners and production mgrs

•Dec 10 – Efficacy & runoff 
of pesticides

•Jan  10 – Mapping, 
scouting, records

•Feb 11 – Aquatic weeds

•Mar 10 - Irrigation

•Apr 7 – Drainage

•May 7 – Fertilization



Riser Board Structures

Aquatic Weed Control



Precision Application
Equipment



Sprayer 
Calibration



County Ag Tours

Martin 101



Mall 
Displays

Indian River 
Mall in Vero 

Beach

Treasure 
Coast Mall in 
Jensen Beach



BMP Programs 
for field workers

•At grower’s request

•Conducted for grove employees 

•Taught mainly on-site at grove 

•Programs in English and Spanish

•BMPs, WPS, Safety

•Over 3000 ag laborers per year taught 
(typically 1 laborer for each 100 acres)



Training Materials
• Workbooks  (English/Spanish)

– Why BMPs are important
– Grade school level
– Explanations
– Questions

! Understanding the Pesticide Label for the Citrus Grove Worker 
! Personal Protection Equipment for the Citrus Grove Worker
! Equipment Safety for the Citrus Grove Worker
! Herbicide Application BMPs for the Citrus Grove Worker
! Pesticide Application BMPs for the Citrus Grove Worker
! Fertilizer Application BMPs for the Citrus Grove Worker
! Aquatic Vegetation Management BMPs for the Citrus Grove Worker
! Drainage Management BMPs for the Citrus Grove Worker
! Irrigation Management BMPs for the Citrus Grove Worker
! Flash Board Riser Structure BMPs in Citrus Groves
! BMPs for Citrus Grove Maintenance Facilities

• 10-15 minute videos (English/Spanish)

!



Grove Worker 
Training

30-minute sessions
English & Spanish

General Safety
First Aid
Fire Training
CPR
Spill Cleanup
Heat Stress
Tractor Safety
BMPs
ATV Safety



769Non-ag

2644Ag workers

1260CCAs

4631CEUs

2338
Growers, 
Consultants, 
Prod. Mgr.

2001-2006 
Avg.

Clientele



BMP-related EDIS publications available online at: http://edis.ifas.ufl.edu

Detention/Retention for Citrus Stormwater Management AE216

Water Table Measurement and Monitoring for Flatwoods Citrus CH151

Drainage systems for flatwoods citrusCJ165

Understanding Water Quality Parameters for Citrus Irrigation and Drainage 
Systems

CH176

Water Quality Monitoring Programs for Environmental Assessment of Citrus 
Groves

CH177

Aquatic Weed Management in Citrus Canals and DitchesCH181

Chemigation Equipment and Techniques for CitrusCH184

Fertigation Nutrient Sources and Application Considerations for CitrusCH185

Pesticide Mix-Load and Sprayer Wash-down Systems for Florida CitrusHS139

Sensor-Controlled Spray Systems for Florida CitrusHS140

Flatwoods Citrus Best Management Practice: Riser-Board StructuresSS-498

Flatwoods Citrus Best Management Practice: Soil StabilizationSL-195

TitlePub. No.



LOGO
•Symbolism

•Recognition

•Action 



Changes
?Frequent worker training (nearly all growers)
?On-site stormwater detention facilities (6) 
?Replacement of screw gates with riser board 
structures (106)
?Construction of modern chemical storage 
buildings  
?Portable mix/load facilities (15) 
?Improved irrigation management 
?Chemigation infrastructure (15)
?Aquatic weed barriers (6)
?Much improved ditchbank vegetation 
management and grade stabilization
?Variable rate fertilizer applicators and 
precision spray equipment (76 conversions)



BMP Web SiteBMP Web Site

www.citrusBMP.ifas.ufl.edu

•Complete BMP manual 

• Includes full text of 75+ references 
related to BMPs  

• Site contains other citrus-related 
materials 

•Workshop handouts and PowerPoints



Summary
vIn Feb 2001, the IR Citrus BMP effort was 
recognized as a model for successful approaches for 
environmental problems at  meeting of the 
Environmental Council of States

vBMPs will be normal operation in the future

v Golf courses, container nursery, pasture, cow/calf 

v Vegetable, equine, sod, silviculture, row crops

v Ridge citrus, Peace River Citrus, Gulf Citrus

v Urban – Florida Yards & Neighborhoods program



http://CitrusBMP.ifas.ufl.edu


