Technical Report No. 99-02

O
3 7
R >
4" _
L AR A

Estuary ¥7°

SYNTHESIS OF
EXISTING INFORMATION

| Volume 1: |
A CHARACTERIZATION OF WATER QUALITY, HYDROLOGIC ALTERATIONS, AND
FISH AND WILDLIFE HABITAT IN THE GREATER CHARLOTTE HARBOR WATERSHED

v Buteo lineatus
., N\ Red-shouldered Hawk

* Peace River & Watershed » Myakka River & Watershed
* Coastal Venice/Lemon Bay/Gasparilla Sound/Cape Haze
* Charlotte Harbor Proper = Pine Island Sound/Matlacha Pass
* Estero Bay & Watershed » Tidal Caloosahatchee River & Watershed

April 1999



Technical Report No. 99-02

SYNTHESIS OF
TECHNICAL INFORMATION

Volume 1:

A CHARACTERIZATION OF WATER QUALITY, HYDROLOGIC ALTERATIONS, AND
FISH AND WILDLIFE HABITAT IN THE GREATER CHARLOTTE HARBOR WATERSHED

Written and prepared by

Post, Buckley, Schuh, and Jernigan, Inc.
and
W. Dexter Bender and Associates, Inc.

for the

Charlotte Harbor National Estuary Program

« Peace River & Watershed « Myakka River & Watershed
« Coastal Venice/Lemon Bay/Gasparilla Sound/Cape Haze
« Charlotte Harbor Proper « Pine Island Sound/Matlacha Pass
« Estero Bay & Watershed + Tidal Caloosahatchee River & Watershed

April 1999

Cover artwork by Victor McGuire

This document is funded in part by the U.S. Environmental Protection Agency, Region 4
through a cooperative agreement for the Charlotte Harbor National Estuary Program.

Printed on Recycled Paper

&




Ms, Margaret Highsmith, Co-chair
District Director, South District
Florida Deptartment of Environmental Protection

Honorable Adam Cummings
Commissioner, Charlotte County
Honorable Bill Gorvine

Councilman, City of Punta Gorda
Honorable Ray Judah

Commissioner, Lee County

Honorable Paul Monroe

Councilman, City of Cape Coral

Dr. Molly Krival (Ex-officio member)
Past President,

J.N. “Ding” Darling Wildlife Society

Mr. Robert Tewis

Natural Resources Manager, City of Fort Myers
Honorable Joseph Fink

Commissioner, City of North Port
Honorable Steve Brown

Councilman, City of Sanibel

Honorable Patricia Glass

Commissioner, Manatee County

Mr. William Hammeond

Past Member, Governing Board

South Florida Water Management District
Mr. James Beever

Biologist

Florida Game and Fresh Water Fish Commission
Mr. Jim Sampson (Ex-officio member)
Director, Environmental Affairs

CF Industries, Inc.

Mr. John Mulholland

Councilman, Town of Fort Myers Beach

A
‘ C%awloﬁce Hargor Natioma‘ Estuar’q Dwogram

Policy Committee

Mr. Tom Welborn, Co-chair
Branch Chief, Wetlands, Coastal, & Water Quality
U.S. Environmental Protection Agency, Region 4

Mr. Medard Kopczynski

Director of Growth Management, City of Venice
Honorable A.C. Cal Adams

Councilman, City of Bartow

Mr. Joe Kowalski

Planner, City of Arcadia

Mr. Gary Oden

County Manager, Hardee County

Honorable Shannon Staub

Commissioner, Sarasota County

Honorable T. Felton Garner

Commissioner, DeSoto County

Honorable John Albion

Commissioner, Lee County

Mr. Douglas Leonard

Executive Director

Central Florida Regional Planning Council
Mr. Edward Wotitzky -

Peace River Basin Board

Southwest Florida Water Management District
Mr. Steven Seibert

Secretary

Florida Department of Community Affairs

Mr. Mike Perry (Ex-officio member)

Senior Environmental Scientist, SWIM Section
Southwest Florida Water Management District
Mr. Jeff Spence

Director, Polk County Natural Resources

and Drainage Division

Management Committee
Mr. Wesley “Bo” Crum, Chair
Section Chief, Wetlands, Coastal, & Water Quality
U.S. Environmental Protection Agency, Region 4

ry

echnica vi Com e

Mr. Mike Perry, Coastal Co-chair

Senior Environmental Scientist, SWIM Section
Southwest Florida Water Management District
Mr. Jim Sampson, Inland Co-chair
Director, Environmental Affairs

CF Industries, Inc.

Dr. Molly Krival, Chair

Past President

J.N. “Ding” Darling Wildlife Society
Mr. Robert Croft, Vice-chair
Charlotte County

Charlotte Harbor
National Estuary Program
4980 Bayline Drive, 4th Floor
North Fort Myers, FL 33917
Tel. 941/995-1777 Fax 941/656-7724
E-mail: chnep-upton@mindspring.com




ACKNOWLEDGEMENTS

The Charlotte Harbor National Estuary Program would like to thank the following people for the contributions
to this document: . '
Debra Childs

Ralph Montgomery
Thomas Fraser

Ray Pribble
Susan Janicki Melissa Reiter
Anthony Janicki David Wade
Pam Latham

Hans Zarbock

Numerous individuals also reviewed the document and provided valuable comments, additional information,
and suggestions. Their efforts are greatly appreciated:

Fish and Wildlife

: ater ity Tea drologi tion
Habitat Team
Chris Becker Chris Becker
Jess Archer Margaret Bishop Jim Beever
Chris Becker John Brenneman Margaret Bishop
Jim Beever Beth Casey Joyce Chase
Margaret Bishop Joyce Chase Al Cheatham
Anna Bowditch Al Cheatham LeRoy Crockett
John Brenneman LeRoy Crockett Bob Croft
Bill Byle Bob Croft Sid Flannery
Terry Cain Kelly Dixon Joe Fleming
David W. Ceilley Ross Franklin Thomas Fraser
Joyce Chase Thomas Fraser Ellen Hawkinson
Daniel Clark Pat Fricano Glenn Heath
Jorge Coppen Terry Hixon Bob Howard
Bob Croft Bob Howard Richard Huxtable
Kelly Dixon Richard Huxtable Anthony Janicki
Joy Duperault Anthony Janicki Carla Kappmeyer
Joe Fleming Connie Jarvis Diane McCommons Beck
Barbara Fleshman Carla Kappmeyer Ralph Montgomery
Thomas Fraser Wilma Katz Tom Myers
Ellen Hawkinson Keith Kibbey Misty Nabers
Glenn Heath Joe King Andy Neuhofer
Ed Higby Joseph Lee Judy Ott
Lou Hinds Lloyd Lueptow Mike Perry
Bob Howard Ralph Montgomery Laraine Pollock
Charlie Hunsicker Kayton Nedza Bill Protheroe
Richard Huxtable Judy Ot Steven Richardson
Nat Italiano Barbara Oxford Jacque Rippe
Anthony Janicki Tony Pellicer Beverly Sidenstick
Carla Kappmeyer Mike Perry Robert Slayton
Wilma Katz Laraine Pollock
Joe King

Molly Krival
Diane McCommons Beck
Mike Mitchell _
Ralph Montgomery "
Misty Nabers
Andy Neuhofer
Richard Novak
Warren Olds
Judy Ott
Mike Perry
Laraine Pollock
Bobbi Rodgers
Jim Sampson
Michael Simonik
Fran Stallings
Dave Tomasko
Diana Youmans

Bill Protheroe
Al Quattrone
Steven Richardson
Bobbi Rodgers
Beverly Sidenstick
James R.E. Smith
Sam Stone
Steve Susick
Dave Tomasko
Bob Vincent
Albert Walton

James R.E. Smith
Sam Stone
Lee Thurner
Dave Tomasko
Mike Walters

Charlotte Harbor
National Estuary Program Staff

Patti Armbruster, Administrative Support
Tiffany Lutterman, Director

David Moldal, Environmental
Administrator

Jock Robertson, Technical Writer

Melissa Upton, Public Involvement
Specialist




Charlotte Harbor National Estuary Program Synthesis of Existing Information

Table of Contents
LSt OF TADIES .+« v v v v v vt e e ettt ixX
LASE OF FIGUIES . . .o o e vv et e et ane ot et s e s s st X1V
List Of APPENAICES .« .« . oo vvve e e e Xxiil
Glossaryof Terms ................. s XXiv
1. INtroduCtiOn . . ..o oottt e 1-1
1.1  Management CONference . .............ooooeinrinnoaiie s 1-1
12  Synthesis of Existing Information .......... ... v 1-3
2. Myakka River Basin ........... ... 2-1
2.1  Physical Setting .. ...... i 2-1
2.1.1 Physiography ........ ... 2-3
2.1.1.1 Topography . .......coiiniiiiiii 2-3
21.1.2GEO0I0ZY .« oo vvit i 2-3
211380018 & ot 2-5
212 Rainfall .. ..ot e 2-6
2.1.3 Existing and Future Land Use/Cover .. ... 2-8
2.1.3.1 Existing Land Use and Land Cover ..................... 2-12
2132FutureLand Use .. .. ..o et 2-15
2.1.4 Surface Water Hydrology and Water Management Practices ....... 2-15
2.1.4.1 Surface Water Hydrology .......... .. ... 2-17
WateT USE . .t o et ittt 2-20
Water Dischargeand Reuse . ......... ...t 2-22
2.1.4.2 Agricultural Management Practices . . ................... 2-22
Southern Water Use Caution Area ... .....oovvvnvene.n. 2-25
2.2  Water Quality Conditions ..............oooiiiiiiiiiiiiiiiiiin 2-29
221 DataSOUICES ...t ieie e ettt it e 2-29
222 Data Analysis ... .....uniiiiii i 2-31
2221EBQLDaAtA .. .vv ot 2-31
2222SWEFWMD Data ... ..ooit it iiaeian e 2-33
2223USGS Data .. oo iv et e 2-38
2.3  Estimation of Pollution Potential ... ..... ... ... .. c.ciiiiiaonn 2-41
2.3.1 Load Estimates for the Upper Myakka River Subbasin............ 2-41
232 Load Estimates for the Lower Coastal Myakka Subbasin . ......... 2-43
2.3.3 Point Source Inventory

3. Peace RIEVEE . ... oottt ettt et e

3.1  Physical Setting . ........coiriiii

3.1.1 Physiography ... ...ttt

3.1.1.1 TOPOZIAPRY . .+ v v o vevveeaee e e e

Table of Contents




Charlotte Harbor National Estuary Program Synthesis of Existing Information

3L12Geology ... 3-3

3113 8oils ..o 3-4

312 Rainfall ..o o 3-7

3.1.3 Existingand Future Land Use ............ ..... .. ... .. L. 37

3.1.3.1 Existing Land Use/Cover .. .............. ... .. ... 3-18
3132FutureLand Use ........................... .. .. S 3-23

3.1.4  Surface Water Hydrology and Water Management Practices . ... ... 3-23

3.1.4.1 Surface Water Hydrology .............. .. ... .. ... . 3-23

3.1.4.2 Urban Management Practices ......................... 3-28

WaterUse .. ... 3-28

Water Discharge and Reuse .. ............... ... .. .. 3-45

3.1.4.3 Agricultural Management Practices . .................. .. 3-46

3.2 Water Quality Conditions .................. ... ... .. .. ... ... 3-50
321 DataSources .................. .. 3-50

322 DataAnalyses ................. . 3-51
3221EQLData ... ... .. . 3-53
3222S5WEFWMD Data . ..o 3-66
3223USGSData . ... ... ... 3-70

33 Estimation of Pollution Potential ................. .. ... .. ... . 3-70
3.3.1 Load Estimates for the Peace River at Bartow Subbasin . . . ... . . . 3-79

3.3.2  Load Estimates for the Peace River at Zolfo Springs Subbasin . . . . . 3-80

3.3.3 Load Estimates for the Payne Creek Subbasin ................ .. 3-81

3.3.4 Load Estimates for the Charlie Creek Subbasin ... ............ .. 3-82

3.3.5 Load Estimates for the Peace River at Arcadia Subbasin . ......... 3-83

3.3.6 Load Estimates for the Horse Creek Subbasin . . ... ......... ... .. 3-84

3.3.7 Load Estimates for the Joshua Creek Subbasin ... ............ . 3-85

3.3.8 Load Estimates for the Shell Creek Subbasin . .............. .. . 3-86

3.3.9 Load Estimates for the Lower Peace River Subbasin . ........ . ... 3-87

3.3.10 Pollution Source Inventory ................ ... .. 3-88

4. Charlotte Harbor Proper . ....... .................. .. F 4-1
4.1  Physical Setting ........... ... ... ... 4-1
4.1.1 Physiography ......... ... ... ... .. ... . ... . 4-1

4.1.1.1 Topography ......... ... 4-3

4.1.1.2 Geology ......... e e 4-3

4.1.13 Soils ........ e 4-3

412 Rainfall ........... e 4-4

413 ExistingandFuture Land Use ................. ... ... ... . 4-8

4131 ExistingLand Use ......................... S 4-8
4132FutureLand Use........ ... .. ... .. ... ... ... .. 4-10

4.1.4  Surface Water Hydrology and Water Management Practices . . . . . . . 4-12

4.1.4.1 Surface Water Hydrology .................... .. .. .. .. 4-12

Table of Contents 11




Charlotte Harbor National Estuary Program 3 Synthesis of Existing Information

4.1.4.2 Urban Management Practices ...... P 4-12

Water USe . ot o e e et 4-13

Water Dischargeand Reuse ... ... 4-14

4.1.4.3 Agricultural Management Practices .. ................... 4-14

42  Water Quality Conditions ............cooiiiiiiiiiii 4-15
421 Data SOUICES .o v vttt me et 4-15

422 Data Analysis . ... ooooiiiiiiii 4-15
4221EQLDAtA .. oot 4-16
4222SWEFWMD Data . .. oov e 4-20

43 Estimation of Pollution Potential . .. .......c. oo 4-23
43.1 Loading to the Charlotte Harbor Proper Basin .................. 4-23

4.3.2 Pollution Source INVENtory . ...........ooouviiiainiiias 4-24

5. Lemon BayBasin . .......... ... i 5-1
5.1 Physical SEtting .. .......oureonuro 5-1
5.1.1 Physiography ....... ..o 5-1

5.1.1.1 Topography ... .....uurrmeimn i 5-1

5.1.1.2 Geology ....... PP 5-3

5.1.1.3 S00LS vt 5-4

512 Rainfall . ..ottt 5-4

5.1.3 Existingand Future Land Use ...............oo i 5-8

5.1.3.1 Existing Land Use ........... [ 5-8
5132FutureLand Use . .. .o oo 5-11

5.1.4 Surface Water Hydrology and Water Management Practices ....... 5-12

5.1.4.1 Urban Management Practices . ............. ... ... 5-12

Water TS . . oottt 5-13

Water Discharge and Reuse .......... ... ..ot 5-15

5.1.4.2 Agricultural Management Practices . .................... 5-15

5.2 Water Quality Conditions . .........cooiiiiiiiiiii 5-16
53 Estimation of Pollution Potential .. ... ... ... ... oot 5-16
53.1 Load Estimates for the LemonBayBasin ...................... 5-17

5.3.2 . Pollution Source INVENtOIY ... ...ttt 5-18

6. Pine Isiland Sound/Matlacha Pass ............. O 6-1
6.1 Physical SEtting . ... ...oovvv 6-1
6.1.1 Physiography ..........cooveriiiiiiiin e 6-1

6.1.1.1 TOpography .. .. ....uurrnniniiiiia 6-1

6.1.1.2 GEOLOZY - - v ecee it 6-1

6.1.1.3800IS ...\t 6-3

6.1.2 Rainfall ... .. oo s 6-4

6.1.3 Existing and Future Land Use .............. e 6-8

Table of Contents 111




Charlotte Harbor National Estuary Program Synthesis of Existing Information

6.13.1ExistingLand Use ........................ .. ... ... 6-8
6.132FutureLand Use ................. ... ... ... .. ... .. 6-12

6.1.4  Surface Water Hydrology and Water Management . .............. 6-12

6.1.4.1 Urban Management Practices ...................... ... 6-12

WaterUse ... ... i 6-12

Water Discharge and Reuse ....................... . .. 6-14

6.1.4.2 Agricultural Management Practices .. ... ............. ... 6-14

6.2  Water Quality Conditions ...................... .. ... ... ... 6-15
0.3 Estimation of Pollution Potential . ..................... .. ... ... . 6-15
6.3.1 Load Estimates Pine Island Sound/Matlacha Pass Basin . . ........ 6-16

6.3.2  Pollution Source Inventory ................ ... .. ... .. ... 6-17

7. Tidal Caloosahatchee River . ................. .. ... . ... .. ... .. ... . .. 7-1
7.1 Physical Setting ........... ... ... .. .. 7-1
7.1.1 Physiography .............. .. ... .. . 7-1

7111 Topography ...........c...ouuei 7-3
T112Geology ..o 7-3

TLI13S8oils ..o 7-3

712 Rainfall ... .. . 7-4

7.1.3 Existingand FutureLand Use ....................... . ... . 7-10

7131 ExistingLand Use .............. ... ... ... ... . 7-11
7A32FutureLand Use . ... 7-13

7.1.4  Surface Water Hydrology and Water Management Practices . . . . . .. 7-13

7.1.4.1 Urban Management Practices ......................... 7-13

WaterUse ... 7-13

Water Discharge and Reuse ..................... ... . .. 7-18

7.1.4.2 Agricultural Management Practices ... .................. 7-19

72 Water Quality Conditions ..................... ... .. ... . ... . 7-19
7.3 Estimation of Pollution Potential .. ............... ... ... . ... ... 7-24
7.3.1 Load Estimates for Telegraph Swamp Subbasin ................. 7-25

7.3.2  Load Estimates for Orange River Subbasin ... ................ .. 7-25

7.3.3 Load Estimates for Coastal Lower Caloosahatchee Subbasin . . . . . .. 7-26

7.3.4 Pollution Source Inventory .................. . ... ... 7-27

8. EsteroBay ........ ... . .. 8-1
8.1  Physical Setting ............... ... ... o 8-1
8.1.1 Physiography ............ ... ... 8-1

8.1.1.1 Topography ...............cuueon 8-1
BLL2Geology ... 8-3

BL13So0ils ..o 8-3

812 Rainfall ... ... .. ... . . . 8-5

Table of Contents v




Charlotte Harbor National Estuary Program : Synthesis of Existing Information

8.1.3 Existingand FutureLandUse ...t 8-5

8.1.3.1 Existing Land Use ...........oovvroriiiinenns 8-5
8132FutureLand Use . . ... .o 8-11

8.1.4 Surface Water Hydrology and Water Management Practices ....... 8-11

8.1.4.1 Urban Management Practices ...................cv.oo. 8-11

WateT USE . o oot et e 8-12

Water Discharge and Reuse . .................ooont 8-14

8.1.4.2 Agricultural Management Practices . .. .................. 8-14

8.2  Water Quality Conditions ............ccvimiiiii 8-15
83  Estimation of Pollution Potential .. ... ... ... oot 8-15
8.3.1 Load Estimates for Estero Bay Basin ......................... 8-23

8.3.2 Pollution Source Inventory ............c.ovuiniiiiiis 8-24

9. Coastal Venice Basin ................... e e 9-1
9.1 Physical SEtting . . ... ..vvrerer 9-1
9.1.1 Physiography . ........c.couninrniiiiiii 9-1

9.1.1.1 Topography ......... SR 9-3

9.1.1.2 GEOIOZY -t v vvniiae et 9-3

0.1.1.3 8008 « v vttt e 9-3

0.1.2 Rainfall . ...ttt e 9-4

9.1.3 Existing and Future Land Use ...... e 9-4

9.1.3.1 ExistingLand Use ............ .., 9-9

9.132Future Land Use .. ... oot 9-9

9.1.4 Surface Water Hydrology and Water Management Practices ....... 9-10

9.1.5 Water Management Practices . ........... FRP P 9-10

9.1.5.1 Urban Management Practices .................. ... ... 9-10

Water USE . o oot v et e e 9-10

Water DischargeandReuse . ..................oooinn, 9-14

9.1.5.2 Agricultural Management Practices .................... 9-15

9.2  Water Quality Conditions ........... ...t 9-16
03  Estimation of Pollution Potential . ........ ... ..o, 9-16
9.3.1 Load Estimates for Coastal Venice Basin . ..................... 9-17

9.3.2 Pollution Source Inventory ...... P 9-17

10. Harbor Resources and Habitats . .......... ... ... e 10-1
10.1 HarborResources .................. [ 10-1
10.1.1 Marine and Estuarine Fishes .......... .. ... .. oo, 10-1

Bay anchovy ... ... PP e 10-2

Redfish (red drum) ............ e e 10-8

Spotted Seatrout . .. ... ... 10-11

2Snook L. P 10-11

Table of Contents v




Charlotte Harbor National Estuary Program

Synthesis of Existing Information

Stipedmullet . ......... ... ... ... .. ... .. ..
Sheepshead ........... ... ... ... ... ... . . .. ... .. .. ...
Sharks . ... .. P
Commercial Fisheries ............... ... ... ... ... .

10.1.2 Marine Mammals and Other Large Vertebrates . ............. . . .
10.1.2.0Manatees . ...
Manatee Distribution Within the Charlotte Harbor NEP . . .

Manatee Die-off Events in the Charlotte Harbor NEP. . ... 10-29

General Mortality in the Charlotte Harbor NEP ... ... ... 10-30

10.1.2.2  Bottlenose Dolphin .................... .. ... .. .. 10-34
10.1.2.3  AmericanCrocodile . ............... ... ... ... ... . 10-37

10.1.3 Benthos ... ... ... . 10-38
10.1.3.1  Ecologicalrole ..................... ... .. .. ... 10-38
10.3.1.2  Economically Important Species ................... 10-39

Pink Shrimp ........... ... ... ... ... .. .. .. 10-39

BlueCrab ............................... .. 10-40

American Qyster ......................... ... 10-40

HardClams ............ .. ... ... ... ... ... 10-41

Southern Bay Scallop ... ...................... 10-44

1014 Birds .. ... 10-44
10.1.4.1  Diving and Wadingand Birds .................. ... 10-44
Eastern Brown Pelican .................... .. .. ... 10-45

WhiteIbis . ... . ... 10-48

Roseate Spoonbill .......... . .... .. ... .. ... .. 10-53

10.1.4.2  RaptOrs .............oouuounii 10-53
Osprey ... 10-53

BaldEagle .............. .. ... . ... ... .. .. ... 10-54

10.2 Critical Harbor Habitats . ................... ... ... ... ... .. .. 10-55
10.2.1 SubmergedHabitats ..................... ... . .. .. ... ... 10-56
10.2.1.1  Seagrasses .................c.c.iiii 10-56
Distributionin LemonBay .................... 10-58

Distribution in Charlotte Harbor Proper .......... 10-59

Distnibution in Pine Island Sound/ Matlacha Pass . .. 10-64

Distribution in Caloosahatchee River .......... .. 10-64

Distributionin EsteroBay ................... .. 10-68

10.2.1.2  Oyster Reef/Hard Bottom . ....................... 10-68
Distributionin LemonBay ............... ..... 10-68

Distribution in Charlotte Harbor Proper .......... 10-68

Distribution in Pine Island Sound/ Matlacha Pass . .. 10-70

Distribution in the Caloosahatchee River . ........ 10-70

Distribution in EsteroBay ..................... 10-70

Table of Contents V1




Charlotte Harbor National Estmary Program ' Synthesis of Existing Information

102.1.3 Tida/MudFlats . ....coieieiiii e 10-70
Distributionin LemonBay .................... 10-71
Distribution in Charlotte Harbor Proper .......... 10-71 ~
Distribution in Pine Island Sound/ Matlacha Pass . .. 10-71
Distribution in the Caloosahatchee River ......... 10-71
Distributionin EsteroBay .................. ... 10-71
10214 Artificial Reefs . .. ..o 10-72
10.2.2 Emergent Saltwater Wetlands .....0.............coiiinn 10-72
| 10.2.2.1  MAN@IOVES ... evveeeaneaeaeane e 10-72
Distnbutionin LemonBay .................... 10-73
Distribution in Charlotte Harbor Proper .......... 10-73
Distribution in Pine Island Sound/ Matlacha Pass ... 10-73
Distribution in the Caloosahatchee River ......... 10-77
DistributioninEsteroBay ..................... 10-77
10.2.2.2 Saltmarshes .........coirrviniiii i 10-77
Distributionin LemonBay .................... 10-80
Distribution in Charlotte Harbor Proper .......... 10-81
Distribution in Pine Island Sound/ Matlacha Pass ... 10-81
Distribution in the Caloosahatchee River ......... 10-81
Distributionin EsteroBay ..................... 10-81
10.2.3 ShOTElINeS . .\ o o oottt e e 10-83
DistributioninLemonBay .................... 10-83
Distribution in Charlotte Harbor Proper .......... 10-83
Distribution in Pine Island Sound/ Matlacha Pass . .. 10-83
Distribution in the Caloosahatchee River ......... 10-88
Distributionin EsteroBay ..................... 10-88
10.3  Critical Harbor Habitats . ............... P PP 10-88
10.3.1 AQUatic PIeserves . .. .....oooieeen o 10-88 .
10.3.2 Shoreline Habitats at Risk . ..., 10-89
11, Inland Habitats . .. .. oottt e e 11-1
11.1  Crtical Inland Habitats . ....... ..ottt 11-2
11.1.1 Wetlands . . ..o ot e 11-3
Peace RIVET . ..o oot e e e s 11-3
Myakka River. ... .. ... i 11-5
Coastal Harbor Proper . .......... ... .o 11-5
Coastal VeNICE . ...t o i r e e 11-5
LemonBay ... ..o 11-5
Pine Island Sound/MatlachaPass ...................... 11-5
Caloosahatchee River. ... ... oo 11-5
EsteroBay .........coiuniiiiiiiin i 11-5

Table of Contents Vil




Chatlotte Harbor National Estuary Program Synthesis of Existing Information

11.1.2 Breeding and Feeding Grounds ................... ... ... 11-6

Ibis ... 11-6

Bgret .. ... 11-6

Roseate Spoonbill ................. ... .. ... ... . . .. 11-12

BrownPelican ............. ... ... ... . ... ... . .. 11-12

OSPIrey oo 11-12

Bagle ... ... .. 11-12

I3 Rivenine ... o 11-23

11.1.4 Listed Species Habitats ................ ... . ... .. ... 11-23
FloridaPanther .................... ... ... . ... .. .. 11-23

ScrubJay ... 11-28

11.2 Inland HabitatsatRisk . .................. ... ... ... 11-30
11.2.1 Wetlands ... ... 11-31

11.22 Uplands ... ... 11-31
FloridaScrubJay ............. ... ... ... ... ... . .. 11-32

FloridaPanther .................................. .. 11-32

11.2.3 Riverine and Lake Systems .................... ... ... ... ... 11-32

Upper PeaceRiver ................................. 11-33

Lake Hancock ...............cooiinnneo i . 11-33

12. Management Options .......... ... ... ... ... ... ... . .. . . ... 12-1
13. Literature Cited .. ... PR R 13-1
Vil

Table of Contents



Charlotte Harbor National Estuary Program

Synthesis of Existing Information

Table 2-1.
Table 2-2.
Table 2-3.
Table 2-4.
Table 2-5.
Table 2-6.

Table 2-7.

Table 2-8.

Table 2-9.

Table 2-10.

Table 2-11.
Table 2-12.

Table 3-1.

Table 3-2.

Table 3-3.

Table 3-4.
Table 3-5.
Table 3-6.
Table 3-7.
Table 3-8.
Table 3-9.

Table 3-10.
Table 3-11.
Table 3-12.
Table 3-13.

Table 3-14.

List of Tables

Hydrologic Soil Types in the Myakka RiverBasin. ..........c.cvvveonnns 2-6
Current (1990) land use/cover in the Myakka River Basin. .............. 2-14
Future (2010) land use/cover in the Myakka RiverBasin. ............... 2-15
Public water supply facilities in the Myakka River Basin, ............... 2-20
Mining operations water use in the Myakka River Basin. ........ ... 2-21
1990 estimated crop acreages, irrigation types, and water use in

Manatee COUNMEY. ..o uvveannreeance e e e s amsns s e 2-24
1990 estimated crop acreages, irrigation types, and water

use in Sarasota COUNLY. .. .uuneenvrreremtrenonnnaa e 2-24

Summary of trend tests computed for water quality data from

the Lower Myakka River Estuary. A - indicates increasing trend (p < 0.05);

W - indicates decreasing trend (p < 0.05); NS - indicates no significant trend;

ID - insufficient data to detecttrend. ... ... 2-32
Total nitrogen, total phosphorus, total suspended solids, and hydrologic

joad by land use type within the Upper Myakka River subbasin .......... 2-42
Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type with the Lower Coastal Myakka River subbasin. . .. .. 2-43
Domestic point sources in the Myakka River Basin by subbasin. .......... 2-46
Industrial point sources in the Myakka River Basin by subbasin, ......... 2-47
Hydrologic Soil Types in the Peace River Basin: Peace at Bartow,

Peace at Zolfo Springs, and Peace at Arcadia Subbasins. ................. 3-4
Hydrologic Soil Types in the Peace River Basin: Lower Peace,

Payne Creek, and Charlie Creek Subbasins. . ..........covnrernrneneens 3-5
Hydrologic Soil Types in the Peace River Basin: Horse Creek,

Joshua Creek, and Shell Creek Subbasins. . ............conrnvenns 3-5
Current land use (1990)/cover in the Peace River Basin. ................ 3-20
Current land use (1990)/cover in the Peace River Basin. ....... SR, L. 321
Current land use (1990)/cover in the Peace River Basin. ................ 3-22
Future land use (2010)/cover in the Peace River Basin ................. 3-25
Future land use (2010)/cover in the Peace River Basin. ................. 3-25
Future land use (2010)/cover in the Peace River Basin. ................. 3-26
Public water supply facilities in the Peace River Basin. ....... . 3-37
Mining operations water use in the Peace River Basin. ................. 3-43
Industrial facilities water use in the Peace River Basin. ................. 3-44
1990 estimated crop acreages, irrigation types, and water use in

MAnatee COUNLY. ... vvevnnere e et e s e s s 3-46
1990 estimated crop acreages, irrigation types, and water use in

Sarasotd COUNMLY. .. .ovnuurreeaennnaer o m e 3-46

Table of Contents




Charlotte Harbor Natjonal Estuary Program

Synthesis of Existing Information

Table 3-15. 1990 estimated crop acreages, irrigation types, and water use in

Charlotte County. ............................ ... 3-47
Table 3-16. 1990 estimated crop acreages, irrigation types, and water use in

DeSoto County. ........... ... . . 3-48
Table 3-17. 1990 estimated crop acreages, irrigation types, and water use in

Hardee County. ....................0.. ... . ... ... . . ... 3-48
Table 3-18. 1990 estimated crop acreages, irrigation types, and water use in

Highlands County. ............... ... ... ... . ... .. ... . 3-49
Table 3-19. 1990 estimated crop acreages, irrigation types, and water use in

Polk County. ... ... ... .. . .. 3-49
Table 3-20.  Summary of trend tests computed for water quality data from the

Peace River Basin. A - indicates increasing trend (p < 0.05); W - indicates

decreasing trend (p < 0.05); NS - indicates no significant trend;

ID - insufficient data to detect trend. ............ .. ... ... . . ... 3-69
Table 3-21.  Total nitrogen, total phosphorus, total suspended solids, and hydrologic.

Joad by land use type within the Peace River at Bartow subbasin. . . .. ... .. 3-80
Table 3-22.  Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type within the Peace River at Zolfo Springs subbasin. .. .. 3-81
Table 3-23.  Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type within the Payne Creek subbasin. . .......... ... .. 3-82
Table 3-24.  Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type with the Charlie Creek subbasin. ........... ... . . 3-83
Table 3-25.  Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type within the Peace River at Arcadia subbasin. . ... ... 3-84
Table 3-26.  Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type within the Horse Creek subbasin. .. ........ ... . . 3-85
Table 3-27.  Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type within the Joshua Creek subbasin. .. ....... ... . .. . 3-86
Table 3-28.  Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type within the Shell Creek subbasin. .. ......... . ... . 3-87
Table 3-29.  Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type within the Lower Peace River subbasin. . ....... ... 3-88
Table 3-30.  Domestic point sources in the Peace River Basin ................... . 3-92
Table 3-31.  Industrial point sources in the Peace River Basin. .............. ... 3-97
Table 4-1. Hydrologic soil types in the Coastal Harbor ProperBasin. ................ 4-4
Table 4-2. Current land use/cover in the Charlotte Harbor Proper Basin. ............ 4-10
Table 4-3. Future land use/cover in the Charlotte Harbor Proper Basin. ............. 4-12
Table 4-4. 1990 estimated crop acreages, irrigation types, and water use in

Charlotte County. .......... ... ... .. . ... ... .. .. ... .. ... 4-14
Table 4-5. 1990 estimated crop acreages, irrigation types, and water use in

Lee County. ....... ... oo i 4-15
Table of Contents X




Charlotte Harbor National Estuary Program Synthesis of Existing Information

Table 4-6.

Table 4-7.

Table 4-8.
Table 4-9.

Table 5-1.
Table 5-2.
Table 5-3.
Table 5-4.
Table 5-5.
Table 5-6.

Table 5-7.
Table 5-8.

Table 5-9.
Table 5-10.

Table 6-1.
Table 6-2.
Table 6-3.
Table 6-4.

Table 6-5.
Table 6-6.

Table 6-7.
Table 6-8.

Table 7-1.
Table 7-2.
Table 7-3.
Table 7-4.
Table 7-5.

Summary of trend tests computed for water quality data from
Charlotte Harbor proper. A - indicates increasing trend (p < 0.05);
WV - indicates decreasing trend (p < 0.05); NS - indicates no significant

trend; ID - insufficient data to detecttrend. ............. ... .. ... ... ... 4-20
Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type within the Charlotte Harbor Proper Basin. .......... 4-24
Domestic point sources in the Charlotte Harbor Proper Basin ............ 4-25
Industrial Point Sources in the Charlotte Harbor Proper Basin. ........... 4-26
Hydrologic soil types in the Lemon Bay Basin. ........................ 5-5
Current (1990) land use/cover in the Lemon Bay Basin. ................ 5-11
Future (2010) land use/cover in the Lemon Bay Basin. ................. 5-12
Public water supply facilities in the Lemon Bay Basin. ................. 5-13
Mining operations water use in the Lemon Bay Basin. ... .............. 5-14
1990 estimated crop acreages, irrigation types, and water use in

Sarasota COUNY. . ...t et it et i s 5-15
1990 estimated crop acreages, irrigation types, and water use in

Charlotte COunty. .. ... ... . it 5-15
Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type within the Lemon Bay Basin. .................... 5-17
Domestic Point Sources in the Lemon Bay Basin. ..................... 5-19
Industrial Point Sources in the Lemon Bay Basin. ..................... 5-20
Hydrologic soil types in the Pine Island/Matlacha Pass Basin. ............. 6-4
Current (1990) land use/cover in the Pine Island/Matlacha Pass Basin. ... .. 6-11
Future (2010) land use/cover in the Pine Island/Matlacha Pass Basin. . ... .. 6-12
Public water supply facilities in the Pine Island Sound/Matlacha

Pass Basin. ... ... ... e 6-13
1990 estimated crop acreages, irrigation types, and water use in

Lee County. .. o s 6-14
Total nitrogen, total phosphorus, total suspended solids, and

hydrologic load by land use type within the Pine Island Sound Basin. .. ... 6-16
Domestic point sources in the Pine Island Sound Basin. ................ 6-18
Industrial point sources in the Pine Island Sound Basin. ................ 6-19
Hydrologic soil types in the Tidal Caloosahatchee River Basin. ........... 7-4
Current land use (1990) /cover in the Tidal Caloosahatchee River Basin. ... 7-11
Future land use (2010) /cover in the Tidal Caloosahatchee River Basin. ... 7-12
Public water supply facilities in the Tidal Caloosahatchee River Basin. . ... 7-17
1990 estimated crop acreages, irrigation types, and water use in

Charlotte County. ...........o i i i 7-19

Table of Contents

X1




Charlotte Harbor National Estuary Program Synthesis of Existing Information

Table 7-6.
Table 7-7.
Table 7-8.
Table 7-9.

Table 7-10.
Table 7-11.

Table 8-1.
Table 8-2.
Table 8-3.
Table 8-4.
Table 8-5.

Table 8-6.
Table 8-7.

Table 8-8.
Table 8-9.

Table 9-1.
Table 9-2.
Table 9-3.
Table 9-4,
Table 9-5.
Table 9-6.
Table 9-7.

Table 9-8.
Table 9-9.

Table 10-1.

1990 estimated crop acreages, irrigation types, and water use in

Lee County. .. ... e 7-20

Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type within the Telegraph Swamp Subbasin. ............ 7-25

Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type within the Orange River Subbasin. ................ 7-26
- Total nitrogen, total phosphorus, total suspended solids, and hydrologic

load by land use type within the Lower Caloosahatchee River Subbasin. ... 7-27

Domestic point sources in the Tidal Caloosahatchee River Basin ......... 7-30

Industrial point sources in the Tidal Caloosahatchee River Basin ......... 7-32

Hydrologic soil types in the Estero Bay Basin. ......................... 8-3

Current (1990) land use/cover in the Estero Bay Basin. .................. 8-8

Future (2010) land use/cover in the Estero Bay Rasin. .................. 8-11

Public water supply facilities in the Estero Bay Basin. .................. 8-12

1990 estimated crop acreages, irrigation types, and water use

inLee County. .. ... ... ... . . i e 8-14

1990 estimated crop acreages, irrigation types, and water use

INCollier County .. ....uuitte ettt i et et aaaan 8-15

Total nitrogen, total phosphorus, total suspended solids, and

hydrologic load by land use type within the Estero Bay Basin. ........... 8-24

Domestic Point Sources in the Estero Bay Basin. ... ................... 8-27

Industrial Point Sources in the Estero Bay Basin ...................... 8-29

Hydrologic soil types in the Coastal Venice Basin. ..................... 9-4

Current (1990) land use/cover in the Coastal Venice Basin. ............... 9-8

Future (2010) land use/cover in the Coastal Venice Basin. ............... 9-9

Public water supply facilities in the Coastal Venice Basin. .............. 9-13

1990 estimated crop acreages, irrigation types, and water use in

Manatee County. ........... .o it i i 9-14

1990 estimated crop acreages, irrigation types, and water use in

Sarasota County. ..........oiin it e 9-15

Total nitrogen, total phosphorus, total suspended solids, and

hydrologic load by land use type within the Coastal Venice Basin. ........ 9-17

Domestic point sources in the Coastal Venice Basin. ................... 9-18

Industrial point sources in the Coastal Venice Basin. ................... 9-19

Numerically dominant ichthyoplankton species in 1986 and 1987 from the
Myakka River, all stages combined. Density statistics are in number of
individuals per cubic meter. After Estevez et al.,1991. ........ e 10-2

Table of Contents Xi1




Charlotte Harbor National Estuary Program Synthesis of Existing Information

Table 10-2.

Table 10-3.

Table 10-4.

Table 10-5.

Table 10-6.

Table 10-7.

Table 10-8.

Table 10-9.

Table 10-10.

Table 10-11.

Table 10-12.

Table 10-13.

Table 10-14.

Table 10-15.

Table 11.

Unique distributions of ichthyoplankton species by river zone in 1986.
Downriver: Charlotte Harbor to Myakka Bay stations; Middle River:

Tarpon Point to Warm Mineral Springs stations; Upper River:

Ramblers' Rest Resort to Snook Haven stations. After Estevez et al., 1991. . 10-3
Description of monthly monitoring sampling gears used in 1996. A

more detailed description of each gear can be found in the FIMP

Procedure Manual. ...... e e e e 10-3
Species with commercial or recreational importance in the Charlotte
Harbor NEP Area. ... ...ttt iia e 10-4
Life stages of sharks inhabiting Tampa Bay/Charlotte Harbor region.
Modified from Heuter (1994, Table 38). ........... ...t 10-16

Frequencies of apparent causes of manatee deaths for Sarasota

(Venice south and Myakka River), Charlotte, and Lee Counties from

1975 through Tuly 1997. ... ... i 10-31
Frequencies of manatee deaths for Sarasota (Venice south and Myakka

River), Charlotte, and Lee Countles from 1975 through July 1997

bymonth. ... ... e 10-32
Frequencies of apparent causes of manatee deaths for Sarasota (Venice

south and Myakka River), Charlotte, and Lee Counties from 1975 through

July 1997 by month. Data taken from information provided by FDEP. . ... 10-33
Frequencies of apparent causes of manatee deaths for Sarasota (Venice

south and Myakka River), Charlotte, and Lee Counties from 1975 through

July 1997. Data taken from information provided by FDEP. ...... ...... 10-33
Summary of bottlenose dolphin abundance estimates from aerial surveys
of Charlotte Harbor and Pine Island Sound from 1975 through 1994. ... .. 10-35

Number of dolphins (% in parentheses) in the catalog of a given year
(bold) that were identified in previous or subsequent years. Dolphins

identified in only a single survey year were considered "transients". .. ... 10-36
County distribution of selected colonial waterbirds in 1976-78 and
1986-89 (Rundle, 1991) . ... oo 10-46

Bird colony locations by county within the Charlotte Harbor NEP of
wading bird colonies ranked in the top 100 sites in Florida,

1986-189 (Rundle, 1991) . ... i 10-47
Acreages of mangrove swamps in the Charlotte Harbor NEP area by

major basin and subbasin.. ....... ... oo 10-73
Acreages of saltmarsh in the Charlotte Harbor NEP area by major basin

and SUDDASII. . ...t e 10-80
Wetland and open water habitat in the Charlotte Harbor NEP area. ........ 11-4

Table of Contents




Synthesis of Existing Information

Charlotte Harbor National Estuary Program

Table 12-1.  Identification of Management Options for Water Quality for the

Myakka River Basin. ........... . ... . ... ... . . ... 12-2
Table 12-2.  Identification of Management Options for Hydrologic Alterations for

the Myakka River Basin. ............ ... ... ... .. ... ... ..... 12-6
Table 12-3.  Identification of Management Options for Habitat Loss for the Myakka

RiverBasin. . ... ... ... 12-8
Table 12-4.  Identification of Management Options for Water Quality for the Peace

RiverBasin. ................ S 12-10
Table 12-5.  Identification of Management Options for Hydrologic Alteration for the

Peace RiverBasin. .. ...... ... . ... .. . i, 12-14
Table 12-6.  Identification of Management Options for Habitat Loss for the Peace

River Basin.:.. ... o i 12-16
Table 12-7.  Identification of Management Options for Water Quality for the Coastal

Charlotte Harbor Basin. ........ ... ... .. .0 i .. 12-19
Table 12-8.  Identification of Management Options for Hydrologic Alterations for the

Coastal Charlotte Harbor Basin. .................................. 12-24
Table 12-9.  Identification of Management Options for Habitat Loss for the Coastal

Charlotte Harbor Basin. . ........ .. ... ... ... .. ... .o ... 12-27
Table 12-10. Identification of Management Options for Water Quality for the Lemon

Bay Basin. ... ... 12-30
Table 12-11. Identification of Management Options for Hydrologic Alteration for the

Lemon Bay Basin. ......... ... ... ... 12-35
Table 12-12. Identification of Management Options for Habitat Loss for the Lemon

Bay Basin. ..., 12-37
Table 12-13. Identification of Management Options for Water Quality for the Pine

Island Sound Basin. ............. .. ... . ... 12-40
Table 12-14. Identification of Management Options for Hydrologic Alteratjon for the

Pine Island Sound Basin. .......... ... ... ... ... ... ............ 12-45
Table 12-15. Identification of Management Options for Habitat Loss for the Pine

Island Sound Basin. .......... .. ... ... 12-47
Table 12-16. Identification of Management Options for Water Quality for the '

Caloosahatchee River Basin. ..................................... 12-50
Table 12-17. Identification of Management Options for Hydrologic Alterations for

the Caloosahatchee River Basin. .......................... [ 12-55
Table 12-18. Identification of Management Options for Habitat Loss for the

Caloosahatchee RiverBasin. ............... .. ... ... ... ... 12-58
Table 12-19. Identification of Management Options for Water Quality for the

Estero Bay Basin. ........ ... .. .. . . . . . 12-61
Table 12-20. Identification of Management Options for Hydrologic Alteration for

the Estero Bay Basin. ............. ... ... ... .. 12-66
Table of Contents X1V




Charlotte Harbor National Estuary Program Synthesis of Existing Information

Table 12-21.

Table 12-22.

Table 12-23.

Table 12-24.

Identification of Management Options for Habitat Loss for the Estero

Bay Basin. .. ... 12-69
Identification of Management Options for Water Quality for the

Coastal Venice Basin., . .........iiuiniriiniiin s 12-72
Identification of Management Options for Hydrologic Alteration for

the Coastal Venice Basin. ............ i, 12-77
Identification of Management Options for Habitat Loss for the Coastal

VEniCe BASIN. . .o v vt ot e et oot 12-79

Table of Contents




Charlotte Harbor National Estuary Program

Synthesis of Existing Information

List of Figures

Figure 1-1.  Charlotte Harbor NEP Organization . ................ e 1-2
Figure 1-2.  Charlotte Harbor NEP study area. .................... .. ... ... ... . 1-5
Figure 2-1.  Location of the Myakka River basin in the Charlotte Harbor NEP study area. . 2-2
Figure 2-2.  Hydrologic soil groups in the Myakka Riverbasin .. .................. . 2-7
Figure 2-3.  Rain station locations in the MyakkaBasin . . ....................... . 2-9
Figure 2-4.  Total annual and monthly rainfall plots for the Upper Myakka subbasin. 2-10
Figure 2-5.  Total annual and monthly rainfall plots for the Coastal Myakka subbasin. .. 2-11
Figure 2-6.  Existing land use map (SWFWMD, 1990; SFWMD, 1988)

for the Myakka River Basin. ....................... oo i, 2-13
Figure 2-7.  Future land use map (SWFRPC, 1990) for the Myakka River Basin. ... .... 2-16
Figure 2-8.  USGS monitoring stations in the Myakka River Basin. .............. . . 2-18
Figure 2-9.  Plots of total annual flow and average monthly flow at station

02298830 in the Myakka River Basin. ................. ... . ... ... 2-19
Figure 2-10.  Location of water sampling sites in the Myakka River Basin, ............ 2-30
Figure 2-11. Time series graphs of water quality constituents measured

in the Myakka River Basin (EQL stations). ........................... 2-34
Figure 2-12.  Time series graphs of water quality constituents in the Myakka River

Basin (EQL) .. ... 2-35
Figure 2-13.  Time series graphs of water quality constituents in the Myakka River Basin

(SWEFWMD stations). .............oeoviuuinenan . 2-36
Figure 2-14. Time series graphs of water quality constltuents in the Myakka River Basin

(SWFWMD stations). ................ouiuuiunmn . 2-37
Figure 2-15. Time series graphs of water quality constituents in the Myakka River Basin

(USGS stations). ............ouiiniii i 2-39
Figure 2-16. Time series graphs of water quality constituents in the Myakka River Basin

(USGSstations). ... i 2-40
Figure 2-17.  Location of domestic and industrial point sources in the Myakka River Basin. 2-45
Figure 3-1.  Location of Peace River Basin in the Charlotte Harbor NEP study area. ..... 3-2
Figure 3-2a. Hydrologic Soil Group designations for the Upper Peace River Basin. . . . ... 3-6
Figure 3-2b.  Hydrologic Soil Group designations for the Lower Peace River Basin. . . . . . . 3-6
Figure 3-3.  Rainfall monitoring stations in the Peace River Basin. ............... ... 3-8
Figure 3-4.  Total annual and average monthly precipitation in the Peace River

above Bartow subbasin of the Peace River Basin. ... .................... 3-9
Figure 3-5.  Total annual precipitation and average monthly precipitation for the

Peace at Zolfo Springs subbasin. ............. ... ... ... ... .. ... ... 3-10
Table of Contents Xvi




Charlotte Harbor National Estuary Program Synthesis of Existing Information

Figure 3-6.
Figure 3-7.
Figure 3-8.
Figure 3-9.
Figure 3-10.
Figure 3-11.

Figure 3-12.

Figure 3-13a.
Figure 3-13b.
Figure 3-14a.
Figure 3-14b.

Figure 3-15.
Figure 3-16.

Figure 3-17.
Figure 3-18.
Figure 3-19.
Figure 3-20.
Figure 3-21.
Figure 3-22.
Figure 3-23.
Figure 3-24.
Figure 3-25.

Figure 3-26.

Total annual precipitation and average monthly precipitation for the

Peace at Arcadiasubbasin. . ... ... 3-11
Total annual precipitation and average monthly precipitation for the

Lower Peace subbasin. .. .......coviriiuiiinin i 3-12
Total annual precipitation and average monthly precipitation for the

Payne Creek subbasin. . .........o.vonooiiii i 3-13
Total annual precipitation and average monthly precipitation for the

Charlie Creek subbasin. ... ....cvvrririait e 3-14
Total annual precipitation and average monthly precipitation for the

Horse Creek Subbasin. ... ..ovvvurrnrrroitnnraenenaa s 3-15
Total annual precipitation and average monthly precipitation for the

Joshua Creek subbasin. .........coiiiiirmriennnnaieamnenns e 3-16
Total annual precipitation and average monthly precipitation for the

Shell Creek SubDasIn. . . o v it e et 3-17
Existing land use in the upper Peace River Basin. . ..................... 3-19
Existing land use in the lower Peace River Basin. . ..................... 3-19
Future land use in the Upper Peace River Basin (SWRPC). .............. 3-24
Future land use in the Lower Peace River Basin (SWRPC). .............. 3-24
USGS water gaging stations in the Peace River Basin. .................. 3-27
Plots of total annual flow and average monthly flow at station

02294650 in the Peace River Basin. ............ ..o 3-29
Plots of total annual flow and average monthly flow at station

02295637 inthe Peace River Basin. ............... oieeieiaoarn .. 3-30
Plots of total annual flow and average monthly flow at station

02296750 in the Peace River Basin. 3-31
Plots of total annual flow and average monthly flow at station

02295420 inthe Peace RiverBasin. . ......... ..., 3-32
Plots of total annual flow and average monthly flow at station

02296500 in the Peace River Basin. ............c.oieieiinin... 3-33
Plots of total annual flow and average monthly flow at station

02297310 inthe Peace River Basin. .......... ... 3-34
Plots of total annual flow and average monthly flow at station :

02297100 inthe Peace River Basin. ..............covii it 3-35
Plots of total annual flow and average monthly flow at station

02298202 inthe Peace River Basin. ... ...........oieeennaannnnns 3-36
Location of water quality sampling sites in the Peace River Basin

(EQL StationS). . . ..o o ovet ettt 3-52
Time series graphs of water quality in the lower Peace estuary

(EQL STAtIONS). . . . oottt vvneeaee et amsane et 3-54
Time series graphs of water quality in the lower Peace estuary

(EQL StAtOMIS). & - .+ v e v vce e iiee oo e et 3-55

Table of Contents

Xvil




Charlotte Harbor National Estuary Program

Synthesis of Existing Information

Figure 3-27. Time series graphs of water quality in the lower Peace estuary

(EQL stations). ... ..o e 3-56
Figure 3-28. Time series graphs of water quality in the lower Peace estuary

(BQL stations). .. ... oot 3-57
Figure 3-29. Time series graphs of water quality in the lower Peace estuary

(EQL Stations). . . .....oouini 3-58
Figure 3-30. Time series graphs of water quality in the lower Peace estuary

(BQL Stations). . .......ouiu 3-59
Figure 3-31. Time series graphs of water quality in the lower Peace estuary

(EQL stations). .. .. ..o 3-60
Figure 3-32.  Time series graphs of water quality in the lower Peace estuary

(BQL Stations). .. ... 3-61
Figure 3-33.  Time series graphs of water quality in the lower Peace estuary

(BQL stations). . .......oouin 3-62
Figure 3-34. Time series graphs of water quality in the lower Peace estuary

(EQL Stations). . ... ...ttt 3-63
Figure 3-35. Time series graphs of water quality in the lower Peace estuary

(BEQL stations). ... ... 3-64
Figure 3-36. Time series graphs of water quality in the lower Peace estuary

(BQL Stations). .. ... ..ot 3-65
Figure 3-37.  Time series graphs of water quality in the lower Peace estuary

(SWEFWMD stations). .............o i 3-67
Figure 3-38.  Time series graphs of water quality in the lower Peace estuary

(SWEWMD stations). .............ouuuiineean i, 3-68
Figure 3-39. Time series graphs of water quality of Horse Creek near Arcadia

(USGS Station). . ...t 3-71
Figure 3-40. Time series graphs of water quality of Horse Creek near Arcadia

(USGS Station). ..o 3-72
Figure 3-41. Time series graphs of water quality of Peace River at Arcadia

(USGS Station). ... 3-73
Figure 3-42. Time series graphs of water quality of Peace River at Arcadia ‘

(USGS Station). ... 3-74
Figure 3-43. Time series graphs of water quality of Peace River at Zolfo Springs

(USGS Station). ... 3-75
Figure 3-44. Time series graphs of water quality of Peace River at Zolfo Springs

(USGS Station). .................. e 3-76
Figure 3-45. Time series graphs of water quality of Peace River at Bartow

(USGS Station). . ......ooo 3-77
Figure 3-46. Time series graphs of water quality of Peace River at Bartow

(USGS Station). . .....oooi 3-78
Table of Contents XVill




Charlotte Harbor National Estuary Program

Synthesis of Existing Information

Figure 3-47.

Figure 4-1.
Figure 4-2.
Figure 4-3.
Figure 4-4.
Figure 4-5.
Figure 4-6.
Figure 4-7.

Figure 4-8.

Figure 4-9.

Figure 4-10.
Figure 4-11.

Figure 4-12.

Figure 5-1.

Figure 5-2.
Figure 5-3.
Figure 5-4.
Figure 5-5.
Figure 5-6.
Figure 5-7.

Figure 6-1.

Figure 6-2.
Figure 6-3.

Location of industrial and domestic point sources of pollution in the
Peace River Basin ... ... ... 3-90

Location of Charlotte Harbor Proper Basin in the Charlotte Harbor

NEP Study @r€a. .. ... .ooniiiine e 4-2
Hydrologic soil groups in the Charlotte Harbor Proper Basin. ............. 4-5
Rain station locations in the Charlotte Harbor Proper Basin. .............. 4-6
Total annual and monthly rainfall plots for the Charlotte Harbor

Proper Basin. ....... ... 4-7
Existing land use map (SWFRPC, 1990) for the Charlotte Harbor

Proper Basin. . ... ... ... 4-9
Future land use map (SWFRPC, 1990) for the Charlotte Harbor

Proper Basin. ...... ... i 4-11
Location of water quality sampling sites in the Charlotte Harbor

Proper Basin. ......... ... oo 4-17
Time series graphs of water quality constituents measured in the

Charlotte Harbor Proper Basin (EQL stations). ................. .. .... 4-18
Time series graphs of water quality constituents measured in upper

Charlotte Harbor Proper Basin (EQL stations). . ...............cooooans 4-19

Time series graphs of water quality constituents measured in the

Charlotte Harbor Proper Basin (SWFWMD stations). .................. 4-21
Time series graphs of water quality constituents measured in the

Charlotte Harbor Proper Basin (SWFWMD stations). .................. 4-22
Location of domestic and industrial point sources in the Charlotte

Harbor Proper Basin. ................c........ [ 4-27
Location of the Lemon Bay Basin within the Charlotte Harbor NEP

StUAY ATEA. ...\ 5-2
Hydrologic soil groups in the Lemon Bay Basin. ....................... 5-5
Rain station locations in the Lemon Bay Basin. ........................ 5-6
Total annual and monthly rainfall plots for the Lemon Bay Basin. ......... 5-7
Existing land use map (SWFRPC, 1990) for the Lemon Bay Basin. ........ 5-9
Future land use map (SWFRPC, 1990) for the Lemon Bay Basin. ......... 5-10

Location of domestic and industrial point sources in the Lemon Bay Basin. . 5-21

Location of the Pine Island/ Matlacha Pass Basin in the Charlotte

Harbor NEP study area. ...........c.cooonierininennaainnienaaeunanns 6-2
Hydrologic soil groups in the Pine Island/ Matlacha Pass Basin. ........... 6-5
Rain station locations in the Pine Island/ Matlacha Pass Basin. ............ 6-6

Table of Contents




Charlotte Harbor National Estuary Program

Synthesis of Existing Information

Figure 6-4.  Total annual and monthly rainfall plots for the Pine Island/ Matlacha

Pass Basin. ... ... .. . 6-7
Figure 6-5.  Existing land use map (SWFRPC, 1990) for the Pine Island/ Matlacha

Pass Basin. ......... ... 6-9
Figure 6-6.  Future land use map (SWFRPC, 1990) for the Pine Island/ Matlacha

Pass Basin. ........ ..., 6-10
Figure 6-7.  Location of domestic and industrial point sources in the Pine Island

Sound/Matlacha Pass Basin. ....................... e 6-20
Figure 7-1.  Location of the Tidal Caloosahatchee Basin and associated subbasins

within the Charlotte Harbor NEP study area. .......................... 7-2
Figure 7-2.  Hydrologic soil groups in the Tidal Caloosahatchee River Basin. .......... 7-5
Figure 7-3.  Rain gage locations in the Tidal Caloosahtchee River Basin. .............. 7-6
Figure 7-4.  Total annual and average monthly rainfall plots for the Telegraph Swamp

SUDDASIN. .« .ot 7-7
Figure 7-5.  Total annual and average monthly rainfall plots for the Orange

Riversubbasin. ... ... ... .. 7-8
Figure 7-6.  Total annual and average monthly rainfall plots for the Lower

Caloosahatchee subbasin. ......... .. ... ... ... L 7-9
Figure 7-7.  Existing land use in the Tidal Caloosahatchee River Basin

(SWEWMD, 1988). .. ..ottt 7-14
Figure 7-8.  Future land use in the Tidal Caloosahatchee River Basin

(SWERPC, 1990). . ... .. e 7-15
Figure 7-9.  Plots of total annual flow and average monthly flow at S-79 in the Tidal

Caloosahatchee RiverBasin. ......................c.co.vuiiuun... 7-16
Figure 7-10. Location of water quality sampling sites in the Tidal Caloosahatchee

River Basin. ............ i 7-21
Figure 7-11. Time series graphs of water quality constituents measured in the Tidal

Caloosahatchee River Basin (Cape Coral stations). .................... 7-22
Figure 7-12. Time series graphs of water quality constituents measured in the Tidal

Caloosahatchee River Basin (Cape Coral stations). .................... 7-23
Figure 7-13.  Locations of domestic and industrial point sources in the Caloosahatchee

River Basin. . ....... ... oo 7-29
Figure 8-1.  Location of the Estero Bay Basin in the Charlotte Harbor NEP study area. ... 8-2
Figure 8-2.  Hydrologic soil groups in the Estero River Basin. ...................... 8-4
Figure 8-3.  Rain station locations in the Estero River Basin.  ...................... 8-6
Figure 8-4.  Total annual and average monthly rainfall plots for the Estero Bay Basin. ... 8-7
Figure 8-5.  Existing land use map for the Estero Bay Basin (SWFWMD, 1990;

SFWMD, 1988). ... .. 8-9
Table of Contents XX




Charlotte Harbor National Estuary Program

Synthesis of Existing Information

Figure 8-6.  Future land use map for the Estero Bay Basin (SWFRPC, 1990). ......... 8-10
Figure 8-7.  Location of water quality sampling sites in the Estero Bay Basin. ......... 8-16
Figure 8-8.  Time series graphs of water quality constituents measured in northern

Estero Bay (Lee County Stations). .. ..........oouuutrnniinennnnns 8-17
Figure 8-9.  Time series graphs of water quality constituents measured in northern _

Estero Bay (Lee County Stations). . ...........ooiuiunnenienuneeennn 8-18
Figure 8-10. Time series graphs of water quality constituents measured in centra} _
_ Estero Bay (Lee County Stations). . .........covvvivnniinennaaannn. 8-19
Figure 8-11. Time series graphs of water quality constituents measured in central

Estero Bay (Lee County Stations). ...........cooveeeruueeroiiinn..-. 8-20
Figure 8-12. Time series graphs of water quality constituents measured in southern

Estero Bay (Lee County Stations). .............oveiiunniraiannn. . 8-21
Figure 8-13. Time series graphs of water quality constituents measured in southern

Estero Bay (Lee County Stations). . .......... ..ot nns 8-22
Figure 8-14. Location of domestic and industrial point sources in the Estero Bay

Basin, ..o e 8-26
Figure 9-1.  Location of the Coastal Venice Basin within the Charlotte Harbor

NEP Study area. .........uunnomiuunenennne oo aatrnnnasaeenas 9-2
Figure 9-2.  Hydrologic soil groups in the Coastal Venice Basin. .................... 9-5
Figure 9-3.  Rain station locations in the Coastal Venice Basin ...................... 9-6
Figure 9-4.  Total annual and monthly rainfall plots for the Coastal Venice Basin. ...... 9-7
Figure 9-5.  Existing land use map (SWFWMD, 1990; SFWMD, 1988) for the

Coastal Venice Basin. ............ i inininaananens 9-11
Figure 9-6.  Future land use map (SWFRPC, 1990) for the Coastal Venice Basin. ...... 9-12
Figure 9-7.  Location of domestic and industrial point sources in the Coastal '

Venice Basin. ... .ottt i 9-20
Figure 10-1. Development stages of the bay anchovy (Anchoa mitchilli) collected

from the Little Manatee River estuary and Tampa Bay, 4.6, 7.0, 10.5, 16,

and 33 mm standard length (after Peebles and Flannery, 1992). .......... 10-6
Figure 10-2.  The distribution of Anchoa mitchilli in the Myakka River by time of

year and distance (after Burns et al, 1987). ........c..coiiiiiiiiaen. 10-9
Figure 10-3. Relative abundance of juvenile common snook, spotted seatrout,

and redfish (< 33mm SL) (Charlotte Harbor 1996 Annual Data Summary

Report). The box represents the 25th and 75th percentiles. The vertical

line extends from the 25th and 97.5th percentiles. The filled circle represents

the median value. Different sampling methods were used for some of

these data. . ...ttt s 10-10
Figure 10-4. Relative abundance of juvenile sheepshead (< 35mm SL), juvenile

pinfish (< 80mm SL), and juvenile striped mullet (< 35mm SL)
Table of Contents XX1




Charlotte Harbor National Estuary Program

Synthesis of Existing Information

Figure 10-5.
Figure 10-6.
Figure 10-7.
Figure 10-8.
Figure 10-9.
Figure 10-10.
Figure 10-11.
Figure 10-12.
Figure 10-13.
Figure 10-14.
Figure 10-15,
Figure 10-16.
Figure 10-17.
Figure 10-18.

Figure 10-19.
Figure 10-20.

(Charlotte Harbor 1996 Annual Data Summary Report). The box
represents the 25th and 75th percentiles. The vertical line extends from
the 25th and 97th percentiles. The filled circle represents the median

value. Different sampling methods were used for some of these data. .... 10-14
Neonate (A), juvenile (B), and adult (C) sharks captured in Charlotte

Harbor (modified from Heuter, 1994). ............................. 10-18
Number of trips and landings of striped mullet from the west coast

of Florida. . ... ... ... 10-21
Number of trips and landings of spotted seatrout from the west coast

of Florida. . ... ... 10-22
Number of trips and landings of jack crevalle from the west coast

of Florida. . . ... .. 10-23
Number of trips and landings of pompano from the west coast

of Florida. .. ... . . . 10-24
Number of trips and landings of pink shrimp from the west coast

of Florida. . ... ... .. . 10-42
Number of trips and landings of blue crab from the west coast

of Florida. . ... ... .. . 10-43
Habitat distribution for the whlte ibis in the Caloosahatchee River

Basin (FGFWFC,1994). . ... . i, 10-49
Habitat distribution for the white ibis in the Pine Island Sound / Matlacha

Pass Basin (FGFWFC,1994). ... ... ... .o .. 10-50
Habitat distribution for the white ibis in the Charlotte Harbor Basin

(FGFWEC, 1994). .. i 10-51
Habitat distribution for the white ibis in the Estero Bay Basin. .......... 10-52

Acres of seagrasses in estuarine Charlotte Harbor: 1945 and 1982. . ... ... 10-59
Acres of seagrasses in lagoonal Charlotte Harbor: 1945 and 1982. ....... 10-60
Acres of mangroves in Charlotte Harbor: 1945 and 1982. .............. 10-61
Acres of saltmarshes in Charlotte Harbor: 1945and 1982. .. ............ 10-62
Seagrasses (black shaded areas) reported for Lemon Bay in 1994 by the

SWEWMD. . 10-63
Figure 10-21. Seagrasses (black shaded areas) reported for Charlotte Harbor in 1994

by the SWEWMD. ... .. . 10-65
Figure 10-22. Seagrasses (black shaded areas) reported for Pine Island Sound and

Matlacha Pass from 1980's and 1990's data compiled by the Florida

Marine Research Institute. ......... ... ... ... . ... ...ciiiuo.... 10-66
Figure 10-23. Seagrasses (black shaded area) reported for Caloosahatchee River from

1980's and 1990's data compiled by FMRIL. .......................... 10-67
Figure 10-24. Seagrasses (black shaded area) reported for Estero Bay from 1980's and

1990's data compiled by FMRI. ........... ... ... ... .............. 10-69
Table of Contents XXl




Charlotte Harbor National Estuary Program Synthesis of Existing Information

Figure 10-25. Emergent saltwater wetlands (black shaded areas) reported for Lemon Bay

(SWEFWMD, 1990). . ...t 10-74
Figure 10-26. Emergent saltwater wetlands (black shaded areas) reported for Charlotte Harbor

(SWFWMD, 1990). ... ... 10-75
Figure 10-27. Emergent saltwater wetlands (black shaded areas) reported for Pine Island Sound

and Matlacha Pass region (SWFWMD, 1990). ....................... 10-76
Figure 10-28. Emergent saltwater wetlands (black shaded areas) reported for the

_ Caloosahatchee River area (SWFWMD, 1990). ...................... 10-78

Figure 10-29. Emergent saltwater wetlands (black shaded areas) reported for Estero Bay

(SWEFWMD, 1990).. ... e e 10-79
Figure 10-30. Altered and at risk shorelines in the Lemon Bay region. ............... 10-82
Figure 10-31. Altered and at risk shorelines in the Charlotte Harbor region. ........... 10-84
Figure 10-32. Altered and at risk shorelines in the Pme Island Sound and

Matlacha Pass region. .......... ... ooiiiuerrnaiinenaaaan.. 10-85
Figure 10-33. Altered and at risk shorelines in the Caloosahatchee River region. ....... 10-86
Figure 10-34. Altered and at risk shorelines in the Estero Bay region. ................ 10-87
Figure 10-35. Aquatic Preserves in the Charlotte Harbor NEP study area. ............. 10-90
Figure 10-36. State Buffer Preserves in the Charlotte Harbor NEP study area. ......... 10-91

Figure 11-1. Strategic Habitat Conservation Areas (SHCA) for white ibis

and wading bird biodiversity “Hot Spots” for Lemon Bay and the

lower Myakka River area (after FGFWC,1994). ...................... 11-7
Figure 11-2.  Strategic Habitat Conservation Areas (SHCA) for white ibis

and wading bird biodiversity “Hot Spots” for Charlotte Harbor

area (after FGFWC,1994). ... ... .. e 11-8
Figure 11-3.  Strategic Habitat Conservation Areas (SHCA) for white ibis

and wading bird biodiversity “Hot Spots” for Pine Island Sound

and Matlacha Pass area (after FGFWC,1994). ........................ 11-9
Figure 11-4.  Strategic Habitat Conservation Areas (SHCA) for white ibis

and wading bird biodiversity “Hot Spots” for the Caloosahatchee

River area (after FGFWC, 1994). . ... ... ... ..ot 11-10
Figure 11-5. Strategic Habitat Conservation Areas (SHCA) for white ibis

and wading bird biodiversity “Hot Spots” for Estero Bay

area (after FGFWC, 1994). ... ... 11-11
Figure 11-6. Brown pelican habitat in Lemon Bay area (after FGFWC, 1994). ........ 11-13
Figure 11-7. Brown pelican habitat in Charlotte Harbor area (after FGFWC, 1994). .... 11-14
Figure 11-8. Brown pelican habitat in Pine Island Sound and Matlacha Pass

area (after FGFWC, 1994). ... ... e 11-15
Figure 11-9. Brown pelican habitat in the Caloosahatchee River area

(after FGFWC, 1994). ... . o 11-16

Table of Contents XXI111




Charlotte Harbor National Estuary Program Synthesis of Existing Information

Figure 11-10.
Figure 11-11.

Figure 11-12.
Figure 11-13.
Figure 11-14.
Figure 11-15.
Figure 11-16.
Figure 11-17.
Figure 11-18.

Figure 11-19.

Brown pelican habitat in Estero Bay area (after FGFWC, 1994). ......... 11-17
Strategic Habitat Conservation Areas (SHCAs) for the bald eagle

in Lemon Bay area (after FGFWC,1994). .......................... 11-18
Strategic Habitat Conservation Areas (SHCAS) for the bald eagle

in Charlotte Harbor area (after FGFWC, 1994). ...................... 11-19
Strategic Habitat Conservation Areas (SHCAs) for the bald eagle

in Pine Island Sound and Matlacha Pass area (after FGFWC, 1994). ... ... 11-20
Strategic Habitat Conservation Areas (SHCAs) for the bald eagle

in the Caloosahatchee River area (after FGFWC, 1994). ............... 11-21
Strategic Habitat Conservation Areas (SHCASs) for the bald eagle

in the Estero Bay area (after FGFWC,1994). . ...................... 11-22
Strategic Habitat Conservation Areas (SHCAs) for the Florida

Panther in the Caloosahatchee River area (after FGFWC, 1994). ......... 11-24
Strategic Habitat Conservation Areas (SHCAs) for the Florida

Panther in the Charlotte Harbor area (after FGFWC,1994). ............ 11-25
Strategic Habitat Conservation Areas (SHCAs) for the Florida '
Panther in the lower Peace River area (after FGFWC, 1994). ........... 11-18
Strategic Habitat Conservation Areas (SHCAs) for the Florida

Panther in the Estero Bay area (after FGFWC,1994). ... ............. 11-27

Table of Contents

XX1v




Charlotte Harbor National Estuary Program Synthesis of Existing Information
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1. Introduction

The Charlotte Harbor National Estuary Program (Charlotte Harbor NEP) process involves the
completion of four major elements:

° establishment of the Management Conference,

) characterization of the estuary and its watersheds (Synthesis of Existing
Information),

* development of the Comprehensive Conservation and Management Plan (CCMP),
and

. implementation of the CCMP.

1.1 Management Conference

The Management Conference is the decision-making framework for carrying out the NEP process.
The members of the Management Conference work together in partnership to develop, through
consensus, a master plan for the estuary called the CCMP. After the NEP has developed and
adopted the CCMP, the CCMP is supported and carried out under state and local auspices.
Essentially the members of the Conference identify major and significant potential problems (if any)
in their estuaries, decide where to focus corrective actions, and agree to specific political, financial,
and institutional commitments. Figure 1-1 illustrates the agencies, organizations, and interested
parties, including the committees of the Management Conference, who provide critical input to, and
review of, the CCMP.

The Management Conference is composed of a Policy Committee, a Management
Committee, a Technical Advisory Committee (TAC), and a Citizen Advisory Committee
(CAC). Through its committee structure and public outreach efforts, the Conference
provides a forum for collaborative decision-making and consensus building around often
conflicting issues.

The Policy Committee is composed of key officials (mayors, county commissioners, agency
chiefs, etc.) or their designees, who help provide the resources to support the Management
Conference. This committee makes the final decisions after considering the needs of the
estuary ecosystem, the cost and benefits of restoration and protection strategies, and the
value the community may be placing on the estuary.
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CHARLOTTE HARBOR NATIONAL ESTUARY PROGRAM PROCESS

NEP MANAGEMENT CONFERENCE PARTICIPANTS

Management Conference Commiittees
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Figure 1-1.  Organization of agencies, organizations, and interested parties, including the
committees of the Management Conference, who provide critical input to, and
review of, the CCMP.
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The Management Committee is composed of local, regional, state, and federal agency
managers who have environmental resource management responsibilities in the designated
area of the estuary program. Through this committee, the Conference builds its support base
from the key government agencies responsible for estuary-related activities which include:
agricultural management, land use planning, fish and wildlife management, water
management, and sewage treatment. Agencies represented on this committee also have
potential CCMP implementation responsibilities, thus their input is crucial during the early
development of the CCMP. '

The Technical Advisory Committee is composed of interested technical experts working
in, and with responsibility for, estuarine- and watershed-related scientific issues and projects
in the NEP study area. Membership includes local scientists from both private and public
sector organizations, and qualified individuals. This committee provides a forum to discuss
and develop technical issues from the characterization of the system and the identification
of priority problems, to the development of the most feasible and cost-effective management
actions appropriate for implementation of the CCMP.

The Citizen Advisory Committee includes a representative cross-section of the general
public living.in the NEP study area. Members include representatives of major businesses,
industries and their associations; environmental and civic groups; farmer and fishing groups;
educators and other affected and/or interested citizens. This committee serves to inform the
Conference of the concerns of the people living in the watersheds of the NEP and is
instrumental in the dissemination of the plans and results of the NEP program.

A major responsibility of the committees comprising the Management Conference, therefore, is to
build public support and political cooperation needed to complete a series of tasks leading to the
development and implementation of the CCMP. Other interested entities will also provide input into
the development of the CCMP.

1.2 Synthesis of Existing Information

The following document comprises the characterization element of the NEP process. This Synthesis
of Existing Information is a critical step in providing an analysis and characterization of information
in a form that will provide an appropriate foundation for the CCMP development process. The
information contained within this document, when combined with other elements of the Charlotte
Harbor NEP process (¢.g., Compendium of Monitoring Programs, Base Program Analysis and Data
Management Strategy), will provide the base information from which the CCMP will be developed.

In compiling and analyzing the information contained within this Synthesis of Existing Information
document, the focus has been to establish the existing background information necessary to address
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the three Priority Problems that have been identified as having the greatest potential for degrading
the Charlotte Harbor system. These problems are:

1

2)

3)

Hydrologic Alterations - adverse changes to amounts, locations, and timing of
freshwater flows, hydrologic function of floodplain systems, and natural river flows.

Water Quality Degradation - including but not limited to pollution from
agricultural and urban runoff, point source discharges, septic tank system loadings,
atmospheric deposition, and groundwater.

Fish and Wildlife Habitat Loss - degradation and elimination of headwater streams
and other habitats caused by development, conversion of natural shorelines,
cumulative impacts of docks and boats, invasion of exotic species, and cumulative
and future impacts.

The CHNEP study area encompasses over 4,500 square miles along the southwest coast of Florida
(Figure 1-2), and covers eight distinct sub-areas, or major basins, based on hydrologic, ecologic,
and management characteristics (State of Florida, 1995). These previously identified basins include:

Peace River,

Myakka River,

Coastal Venice,

Charlotte Harbor Proper,

Lemon Bay/Gasparilla Sound/Cape Haze Complex,
Pine Island Sound/ Matlacha Pass,

Tidal Caloosahatchee River, and

Estero Bay.

Addressing elements of the three identified Priority Problems as they relate to each of these major
basins will be a primary focus in development of the Charlotte Harbor NEP CCMP. To accomplish
this, the following Synthesis of Existing Information seeks to:

identify and compile relevant sources of information;
to assess trends in the estuary’s water quality, natural resources, and uses;

to assess pollution loadings to the estuary and relate them to observed changes in
water quality, natural resources, and land use; and

to identify potential environmental problems.
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Figure 1-2.  Charlotte Harbor NEP study area.
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2. Myakka River Basin

This chapter presents a compilation and synthesis of information regarding the Myakka River Basin
portion of the Charlotte Harbor NEP area (Figure 2-1). The following sections provide:

° a characterization of the physical setting, including topographic, geologic, soils, and
land use descriptions of the basin;

. a review of the rainfall and hydrologic characteristics of the basin;

) a review of the water management practices and water uses within the basin;

) a summary of current and historical water quality conditions; and

) an estimation of pollution potential from nonpoint and point sources within the
basin.

2.1 Physical Setting

The Myakka River Basin is located in the northwestern portion of the Charlotte Harbor NEP study
area, with the Peace River to the east, the Manatee River to the north, Charlotte Harbor to the south,
and a number of smaller coastal streams to the west. The headwaters of the river are in eastern
Manatee County near Myakka Head, and the river flows in a southerly direction through Manatee,
Sarasota, and Charlotte counties, where it empties into northwestern Charlotte Harbor at Hog Island.

The basin is approximately 600 square miles in area. The basin can be divided into two subbasins:

. the Upper Myakka River subbasin (area=372 square miles), which extends from the
headwaters to the USGS gaging station near Sarasota; and

° the Coastal Lower Myakka Basin (area=225 square miles), which extends from the
USGS gage to the mouth of the river near Hog Island (Figure 2-1).

Deer Praine Creek and Big Slough are the principal tributaries to the Myakka River. Near the
headwaters there is a large depression known locally as Flatford Swamp and marshes and swamps
within the Myakka River Basin provide surface water storage. The Myakka River is the only stream
channel that is primarily well-defined and naturally entrenched throughout its course in the basin.
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Figure 2-1. Location of the Myakka River basin in the Charlotte Harbor NEP study area.

Myakka River Basin 2-2




Charlotte Harbor National Estuary Program Synthesis of Existing Information

2.1.1 Physiography
This section describes the topography, geology, soils, and land use in the Myakka River.
2.1.1.1 Topography

The maximum elevation within the Myakka River watershed is 116 feet (Joyner and Sutcliffe,
1976). Upper Myakka Lake has a water surface elevation of 13.6 feet above mean sea level (MSL)
and the surface of Lower Myakka Lake is 9.9 feet above MSL.

The topography of the Myakka River Basin represents a series of relict marine terraces and is
characterized as low flatlands, with moderate to gentle slopes limited to the peripheral areas in the
northern half of the watershed. The terrain is generally flat and elevations along the Myakka River
range from O feet above MSL along the tidally influenced coastal portion at the mouth of the river
in Charlotte County to 50 feet above MSL in Sarasota County and to about 115 feet above MSL at
the headwaters. The land along the upper reaches of the Myakka slopes about five feet per mile
and then decreases to about 1 foot per mile near the mouth of the river. In some of the lower
reaches, the floodplain may reach three miles in width.

The basin is characterized by lowlands along the coast, including most of the Myakka River Basin
within Sarasota County. Farther north and east, within the DeSoto Plain, elevations gradually
decrease from 100 to about 30 feet above MSL beyond the Myakka River Basin, separated by the
Wicomico Terrace from the higher and more irregular terrain of the Bone Valley Uplands.

2.1.1.2 Geology

The Myakka River lies within two prominent physiographic regions, the Gulf Coastal Lowlands and
the DeSoto Plain of the Central or Mid-Peninsular Zone of Florida. The watershed is part of the
Manasota Basin and dominates the eastern and central portions of Manatee and Sarasota Counties,
respectively. Most of the basin lies within the Gulf Coastal Lowlands. The Gulf Coastal Lowlands
physiographic area parallels and borders the western coastal areas of the state. The surface and
subsurface geology of the Myakka River basin are directly related to fluctuations in sea level. The
rise and fall of sea level through geologic time resulted in the deposition of limestone and other
sedimentary rocks.

The primary hydrogeologic units in the Myakka River Basin include the surficial aquifer, two
intermediate aquifers and confining units, and the Floridan aquifer. The surficial aquifer is
contained within the surface deposits, the Caloosahatchee Marl and the Bone Valley formation. The
intermedijate aquifers are contained in the Tamiami and Hawthom Formations and parts of the
Tampa Limestone. The Floridan aquifer includes part or all of the Tampa limestone, Suwannee
Limestone, Ocala Limestone, and the Avon Park Limestone (Joyner and Sutcliffe, 1976).

In the northern portion of the Myakka River basin, the Floridan aquifer 1s the primary source of
groundwater for irrigation and human consumption. The water table is approximately within 5 feet
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of land surface in the basin. There are seasonal fluctuations in the water table. Lowest water table
levels typically occur during May or June and the highest water table levels occur in September or
October. The quality of water in the surficial and intermediate aquifers is usually acceptable for
potable water except near the coast where water from the Floridan aquifer is too mineralized for
potable water use and is used primarily for agricultural purposes (Hammett, 1988).

The intermediate aquifers consist of an upper (Tamiami-upper Hawthorn) unit containing phosphatic
marl, shell, sand, clayey sand, and phosphatic limestone of mid-Miocene to Pliocene age, and a
lower (lower Hawthorn-upper Tampa) unit made up of permeable limestone and dolomite of lower
and mid-Miocene age (Duerr and Wolansky, 1986; Hammett, 1988). Thickness of the upper unit
ranges from 200 to 400 feet, and the lower unit from 150-300 feet. The two aquifers are separated
by a confining bed of relatively impermeable clay material, although breaches of the confining layer
hydraulically connect the two.

There are two major springs, Little Salt Springs and Warm Mineral Spring, within the Myakka River
basin. These springs discharge to the Myakka River via tributary channels. Little Salt Springs
currently generates little if any flow. Warm Mineral Springs discharges through a tributary to the
Myakka River. The discharge water is very saline and results from artesian flow from the Floridan
aquifer.

Springs, seeps, and sinkholes indicate the presence of connections between the surficial aquifer and
deeper water bearing units in the watershed. In the Myakka River Basin, the river channel and most
lakes are underlain by impermeable clays. Surficial materials are dominantly sandy, occasionally
with relatively clayey substrata, and with significant organic deposits. The Upper Myakka subbasin
lies partially within the Central Lake district, a sandhill karst terrain with innumerable solution
basins, and the principal recharge area of the Floridan aquifer (Stewart, 1980). The Upper and
Lower Myakka Lakes appear to be solution features connected to lower aquifers.

The lower Hawthorn-upper Tampa aquifer is recharged by lateral flows and upward leakage from
the Floridan aquifer, and discharges to the Tamiami-upper Hawthorn aquifer. In some portions of
the basin the Tamiami-upper Hawthorn aquifer is also recharged by downward leakage from the
surficial aquifer. A dense layer of impermeable clay in the most northern portion of the basin forms
an impermeable layer between the overlying sandy material and underlying limestone and produces
numerous collapse sinkholes in which the clay initially forms a bridge over a developing limestone
cavity. Failure of the bridge leads to a sinkhole that may be small or very large. These sinkholes
are rare farther south in the basin where the sedimentary cover is more than 60 meters thick.
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2.1.1.3 Soils

The National Resource Conservation Service (NRCS) county soil reports and map provided most
of the information discussed in this section. Flatwoods soils comprise the majority of the Myakka
River Basin in Sarasota County, including the Eugallie-Myakka-Holopaw-Pineda and Pomello-
Myakka-Eugallie series. They are nearly level, poorly drained to very poorly drained and have a
sandy surface layer and sandy and loamy subsoils. Flatwoods and sloughs soils occur
predominantly as Myakka, Oldsmar, and Immokalee soils series, or combinations of these. These
soils are nearly level, poorly drained, sandy, and have loamy subsoils and the differences in these
soil types are primarily related to the depth of organic-stained subsoils. Soils associations adjacent
to the river channel occur as Felda series combinations. These soils are poorly drained sands over
beds of sandy and loamy marine sediments and are characteristic of floodplains. The lower portion
of the Myakka River in Sarasota County is a Kesson-Wulfert soil and is associated with mangrove
swamps.

In the Coastal Lower Myakka subbasin, dominant soil types are Oldsmar-Myakka, Wabasso-Pineda-
Boca, and Immokalee-Myakka soils across nearly 90% of the watershed in Charlotte County.
Myakka and Immokalee soils are very poorly drained, while the Pomello and Cassia soils are
moderately to well-drained soils of low ridges. The mouth of the Myakka River is characterized by
Peckish-Estero-Isles tidal and barrier island soils (poorly drained mucky fine sands) in Charlotte
County.

The Upper Myakka subbasin occurs in Manatee County where the flatwoods soils occur on
Waveland-Pomello-Myakka and Myakka-Waveland-Cassia series across approximately 75% of the
county. Hammock, floodplain, depression, and marsh soils also occur along the rivers. The soils
in the DeSoto Plain in the most northeastern portion of this subbasin are characterized as nearly
level, poorly drained, sandy soils, with weakly cemented sandy subsoil and poorly drained sandy
soils throughout. The soils at the headwaters are nearly level sandy soils with dark subsoil.

Each soil series can be classified into a hydrologic soil group (HSG) based on its runoff-producing
characteristics. The most important of these characteristics is the capacity of the soil to permit
infiltration when bare of vegetation. The four major hydrologic soil groups are described below.

Group A (low runoff potential) - soils with high infiltration rates even when
thoroughly wetted. Composed primarily of sands and gravel that are deep and well
to excessively drained. These soils have a high rate of water transmission.
Minimum infiltration rate is 0.30-0.45 in/hr.

Group B (low to moderate runoff potential) - soils with moderate infiltration rates
when thoroughly wetted. The soils are typically moderately fine to moderately
coarse in texture and have a moderate rate of water transmission. Minimum
infiltration rate is 0.15-0.30 in/hr.
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Group C (moderate to high runoff potential) - soils with slow infiltration rates when
thoroughly wetted, often with a layer of soil that impedes the downward movement
of water. The soils typically have a moderately fine to fine texture and a slow rate
of water transmission. Minimum infiltration rate is 0.05-0.15 in/hr.

Group D (high runoff potential) - soils with very slow infiltration rates when
thoroughly wetted. Primarily clay soils with a high permanent water table or
shallow soils over nearly impervious materials, such as a clay pan or clay layer.
These soils have a very slow rate of water transmission. Minimum infiltration rate
is 0.0-0.05 in/hr.

A and B soils exhibit lower runoff potential and are better drained when compared to C and D soils.
Most soils within the Myakka River Basin are classified hydrologically as hydrological soil group
(HSG) B/D, as assigned by the NRCS. The B/D designation is assigned when a soil type exhibits
different runoff characteristics under developed (“improved”) and undeveloped conditions.
“Improved” conditions which provide better drainage to a soil type are then designated B, while
soils remaining in a less well-drained undeveloped condition are designated as a D soil. The
Myakka River Basin includes approximately 73% B soils, nearly 20% D soils, and almost 8% of
the basin with A or C soils (Table 2-1) (Figure 2-2).

Table 2-1. Hydrologic Soil Types in the Myakka River Basin.
Upper Myakka 'Lower Coastal Myakka

Soil Type Acres % . Acres %

A 6,101 4.2 104 < 0.0

B 114,742 79.7 165,196 69.4

C 14,093 9.8 9,016 3.8

D 8,978 6.2 63.881 26.8

TOTAL 143,913 100.0 238,197 100.0

2.1.2 Rainfall

The data discussed in this section were obtained from the National Weather Service, SWFWMD,
or SFWMD. Rainfall in the Myakka River Basin, like the other basins, is a product of a wet
subtropic (humic mesothermal) climate with a warm summer and no dry season, similar to the entire
Charlotte Harbor NEP watershed. Annual precipitation on the Myakka River 1s about 50-55 inches,
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Figure 2-2. Hydrologic soil groups in the Myakka River basin.
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with generally 6-8 months of low rainfall (2.0-2.5 inches/month) and 4-6 months of heavy, but
spatially variable rains (5-8 inches or more/month). November is the driest dry season month as a
result of the absence of both summer convection and winter frontal systems and the shift of tropical
storms to the west of Florida. In mid-spring the frontal systems move north and the local
seabreeze/convection circulation dominates the wet season rainfall. Most wet season rainfall 1s
associated with frequent, but highly localized thunderstorms. Day-long wet season storms are
infrequent and are generally associated with tropical disturbances. Heaviest wet season rainfall 1s
associated with an up air trough that is centered over southern Florida in early and late summer.

Basin rainfall patterns were modeled using data from a network of rainfall gages throughout the
Charlotte Harbor watershed. Data from a total of 18 rainfall gages were used in modeling the
rainfall for the Myakka River Basin. Locations of these rainfall stations are shown in Figure 2-3.
Total annual precipitation and average monthly precipitation from 1970 to present for the Coastal
Lower Myakka and Upper Myakka subbasins are presented in Figures 2-4 and 2-5, respectively.

Total annual precipitation and average monthly precipitation were very similar in the two subbasins.
Minimum total annual precipitation ranged from approximately 40 inches of rain (observed in 1990)
to about 75 inches of rain in both subbasins. Average monthly precipitation patterns were seasonal
and typical for Florida. Rainfall was highest from June to September, and wet season average
values ranged from 7 to nearly 9 inches. Average monthly rainfall values were lowest during
November and December (approximately 2 inches) and did not exceed 4 inches through May.
Although there was a peak of nearly 4 inches in March, a bimodal pattern of wet season rainfall
characteristic of south Florida was not apparent. Coastal Environmental (1996) examined the long-
term trends in rainfall and flow in both the Peace and Myakka rivers and found a declining trend in
rainfall for the Upper Myakka River with the estimated annual percent decline of 0.15%/year for
the period 1948-1993.

2.1.3 Existing and Future Land Use/Cover

Land use data were obtained from SWFWMD, SFWMD, and the Southwest Florida Regional
Planning Council (SWFRPC). Although other sources of data were available for various portions
of the Charlotte Harbor NEP study area, these data sources provide a complete and consistent
coverage for the entire study area.

Existing and future land use GIS coverages for the Charlotte Harbor NEP area are not always
consistent in land use codes and coverages. Existing land use coverage presented in this document
is a combination of 1990 Southwest Florida Water Management District (SWFWMD) and 1988
South Florida Water Management District (SFWMD) land use data. Land Use data from
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Figure 2-3. Rain station locations in the Myakka River Basin.
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Figure 2-4. Total annual and monthly rainfall plots for the Coastal Lower Myakka subbasin.
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Figure 2-5. Total annual and monthly rainfall plots for the Upper Myakka subbasin.
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SWFWMD was based on Florida Department of Transportation (FDOT) “Florida Land Use and
Cover Classification System” (FLUCCS), Levels 1l and III (Appendix E). The SFWMD land use
categories, however, were identified using the District’s own classification system (not FLUCCS).
We evaluated the two systems and developed a hybrid that is now in use for this project.

Future land use coverages for the Charlotte Harbor NEP were developed by the SWFRPC.
SWFRPC obtained future land use maps from all RPCs in the state, and digitized the maps to
develop a state-wide coverage. The future land use maps (FLUMs) are general and intended to
guide future growth. They are not based on present conditions, nor do they recognize many features
that will probably be present in the future (such as smaller wetlands). Importantly, FLUMs provide
a 100% build-out scenario which does not take into account areas which will not be developed as
result of land use regulations and restrictions.

The FLUMs use a different and much simpler, land use classification system than either of the
existing land use coverages and does not identify existing developed urban land use or land cover.
A geographic area designated for future residential growth on the FLUM might encompass existing
commercial, institutional, or wetland areas (Rains et al. 1993). Residential areas, then, may increase
. -tremendously under future scenarios because existing development is not taken into account.

As a result, direct comparisons between acreages of a particular type of land use for existing and
future conditions cannot be made without evaluating the criteria used to develop that land use
category. In the Upper Myakka basin, existing single family residential land use includes 2,436
acres (Table 2-2), while this same land use includes only 170 acres under future Jand use (Table 2-
3). Total future residential (1,734 acres) is much more consistent with existing residential (2,436
acres) in light of the other limitations to FLUMs, described above.

2.1.3.1 Existing Land Use and Land Cover .

Existing land use in the Myakka River Basin includes 13% agriculture and 5% urban (Table 2-2).
Areas of urban development occur primarily along the coastal areas in Sarasota and Charlotte
counties (Figure 2-6) and increases in urban development are expected to be higher for the Coastal
Lower Myakka subbasin when compared with the Upper Myakka subbasin. Single family and
medium density residential land use acreages are presently nearly twice as high for the Coastal
Lower Myakka subbasin (3.5%) when compared with the Upper Myakka subbasin (1.8%) (Table
2-2). Away from the coast, agricultural use is predominant and percentages of land use in pasture
and rangelands are 45% and 57% for the lower and upper subbasins, respectively.

During 1990, phosphate mining resumed near Wingate Creek near the headwaters of the river and
is expected to continue (Sarasota County, 1993). Most hydrological alterations in the watershed
were initiated between the early 1940's and early 1950's. Dredging and canal excavation have
continued since that time.
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Figure 2-6. Existing land use map (SWFRPC, 1990) for the Myakka River Basin.
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Table 2-2. Current (1990) land use/cover in the Myakka River Basiri.
Upper Myakka Lower Coastal Myakka

Land Use/Cover Acres % Acres %
Single Family Residential 2,436 1.7 5,846 2.5
Medium Density Residential 92 0.1 2,265 1.0
Multi-family Residential 0 0.0 1,465 0.6
Commercial 19| <ol 268 0.1
Industrial 0 0.0 71 < 0.1
Mining 416 0.3 321 0.1
Institutional : 303 0.2 1,895 0.8
RangeLands = 29,098 20.2 77,804 327
Barren Lands 518 0.4 ' 359 0.2
Pasture _ 54,424 37.8 28,828 121
Groves _ 2,598 1.8 1,075 0.5
Feedlots ) 281 0.2 5 < 0.1
Nursery 43 <0.1 122 0.1
Row and Field Crops 6,559 4.6 1,326 0.6
Upland Forested _ 16,174 11.2 56,277 23.6
Freshwater - Open Water 2,264 1.6 3,269 1.4
Saltwater - Open Water 0 0.0 5,461 2.3
Forested Freshwater Wetland 16,625 11.6 17,492 7.3
Saltwater Wetland _ 2 0.0 2,204 0.9
Non-forested Freshwater Wetland 12,058 8.4 31,848 13.4
Tidal Flats . 0 0.0 31 <0.1
TOTAL 143,913 100.0 238,197 100.0

Myakka River Basin 2-14




Chatlotte Harbor National Estuary Program Synthesis of Existing Information

Forested uplands comprise 11.2% and 23.6% of the Upper Myakka and Coastal Lower Myakka
subbasins land cover, respectively (Table 2-2). Forested freshwater wetland comprise 11.6% and
7.3% of the Upper Myakka and Coastal Lower Myakka subbasins land cover, respectively.
Nontorested freshwater wetlands are the other major natural land cover, comprising 8.4% and
13.4% 1n the upper and lower basins, respectively.

2.1.3.2 Future Land Use

Future land use changes defined by the SWFRPC (Figure 2-7) indicate a substantial increase in
agriculture and a smaller increase in urban land use in the Coastal Lower Myakka subbasin (Table
2-3). In contrast, an increase to 90% agriculture and a decrease to less than 1% urban are included
in the county future land use maps for the Upper Myakka River subbasin (Table 2-3, Figure 2-7).
Categories other than agricultural and urban, such as upland forest, rangeland, and pasture land uses
may convert to urban land uses in the unlikely event of 100% build-out in the basin.

Future (2010) land use/cover in the Myakka River Basin.
Upper Myakka Lower Coastal Myakka
Land Use/Cover Acres | 7 cres 7
Single Family Residential 170 0.1 45,725 19.5
Multi-family Residential 280 0.2 4,528 1.9
Rural Residential 1,287 0.9 27,747 11.9
Commercial 0 0 4,577 2.0
Industrial 0 0 1,362 0.6
Mining 36 <0.1 5,058 22
Agricultural 129,163 89.3 95,114 40.6
Wetlands 939 0.6 764 0.3
Protected Resource 12,719 2.8 49,229 21.0
TOTAL 144,614 100.0 234,104 100.0

2.1.4 Surface Water Hydrology and Water Management Practices

This section discusses the spatial and temporal patterns of surface water hydrology and examines
urban and agricultural water management practices.

Myakka River Basin
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Figure 2-7. Future land use map (SWFRPC, 1990) for the Myakka River Basin.
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2.1.4.1 Surface Water Hydrology

The primary conveyance in this basin is the Myakka River. Two springs flow into the lower
Myakka River, Little Salt Spring and Warm Mineral Spring. Little Salt Spring currently has
negligible flow, and historically flowed at only a few cubic feet per second (cfs). Warm Mineral
Spring discharges to a pool and then flows two miles to the Myakka River, with an average
discharge of approximately 10 cfs. In addition, Big Slough Canal and Deep Prairie Creek flow into
the Myakka River in its southern reaches from the northeast, both draining largely rangeland areas,
with Big Slough Canal channelized in its upper reaches to enhance drainage. The downstream
portion of Big Slough Canal flows through some urbanized areas and receives drainage from
residential canals. In the upper reaches of the Myakka River are found Lower and Upper Myakka
Lakes, while farther upstream are the Tatum Sawgrass and Flatford Swamps.

There are remnants of two streamflow control structures on the Myakka River and they affect the
river morphology. In 1941, a levee was constructed at the upper lake outfall to divert water away
from adjacent low-lying pastureland and to retain water in the lake during droughts (Flippo et al.,
1968). Although a control weir was included in that levee, it is no longer operated and remains
open. However, it is estimated that the levee impedes flow in the river sufficiently to keep the water
level of Upper Myakka Lake one to two feet higher than prior to levee construction. The south
structure remnant is a dam or levee that was constructed to stabilize the water level in Lower Lake
Myakka. Although only traces of this levee remain, it still impedes flow to a small degree.

Other streamflow control structures include Down’s Dam, a private dam located 0.25 miles south
of the Myakka River State Park, and Dams on Deer Prairie Creek and Big Slough Canals. Curry
Creek, also called Blackburn Canal, is dammed between the river and Dona Bay.

Total monthly streamflow data were obtained from USGS monitoring records for the Charlotte
Harbor watershed and streamflow patterns were examined. The locations of gaging stations in the
Myakka River Basin are shown in Figure 2-8. Flow records from these stations are presented in
Appendix B. There is an atmospheric-deposition monitoring station at the Verna Wellfield, as well.

The Myakka River near Sarasota station provides the longest period of record and the total annual
flow and average monthly flow are presented in Figure 2-9. Over the period of record the total
annual flow was typically in the range of 2,000 - 4,000 cfs. Streamflow exhibited large variation
in discharges with mean monthly flows ranging from 100 to 700 cfs, but have seasonally
characteristic patterns. Maximum discharges occurred in September, near the end of the summer
rainy season and are generally associated with hurricanes or tropical storms. Streamflow is lowest
in winter and late spring. As would be expected, flow patterns are consistent with rainfall patterns
as described above). A long-term decline in wet season stream flow in the Myakka has been
described previously using data for the period 1940 through 1992 (Coastal Environmental, 1994).
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Figure 2-9. Plots of total annual flow and average monthly flow at station 02298830 in the Myakka
River Basin.
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Figure 2-9 illustrates the decline in wet season flows for the Myakka River near Sarasota. This same
trend was not identified by Hammett (1988) for a twenty-five year period ending in 1981.

Water Use

Urban water uses include public water supply, mining facilities, industrial operations, and
recreational uses. This discussion of water use is focused on facilities with an average permitted
quantity greater than 0.5 million gallons per day (MGD). All water use information for those parts
of the Charlotte Harbor NEP study area within the borders of the SWFWMD, including the entire
Myakka River Basin, is from SWFWMD (1997) and SWEFWMD (1992).

- Public Supply

Table 2-4 shows the public water supply facilities in the Myakka River Basin with permitted
withdrawals of more than 0.5 MGD, as well as the withdrawal sources for the facilities. A
discussion of the populations served by each plant, withdrawal amounts, and withdrawal methods
follows.

Table 2-4. Public water supply facilities in the Myakka River Basin.

Facility Permitted Average Source
Withdrawal (MGD)

City of North Port 2.1 Myakkahatchee Creek

City of Sarasota 12.0 Upper, Intermediate Floridan aquifers

The City of North Port obtains its public water supply from a water treatment facility via surface
water withdrawal from Myakkahatchee Creek (Big Slough Canal). This plant was previously
owned and operated by General Development Utilities (GDU) (SWFWMD, 1992), but 1s currently
owned and operated by the Peace River/Manasota Regional Water Supply Authority (PRMRWSA).
Withdrawals from Myakkahatchee Creek in the future may be limited due to supply and water
quality problems, with future supply being likely supplemented by the Peace River Regional Water
Treatment Plant (SWFWMD, 1992). Permitted average withdrawal for the facility 1s 2.1 MGD.
This facility supplied an estimated population of 12,181 with 1.63 MGD during 1990 (SWFWMD,
1992). :

The City of Sarasota utilizes groundwater from the Myakka River Basin for its public water supply.
The Verna Wellfield, located near the boundary of Manatee County and Sarasota County
approximately 17 miles east of Sarasota, is partially in the northwestern portion of the Myakka
River Basin. The City of Sarasota withdraws from 39 wells in Verna Wellfield. The wells are
between 500 and 600 feet deep, and withdraw from the Upper Floridan aquifer. The permitted
withdrawal from this source for the City of Sarasota averages-6.0 MGD. The city also operates six
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wells located within the city limits. These wells are 345-650 feet deep, and withdraw from the
Intermediate and Upper Floridan aquifers. The permitted average quantity for the entire system is
12.0 MGD. An estimated population of 54,186 was provided with 8.41 MGD during 1990 by this
plant (SWFWMD, 1992).

- Mining

Mining land use accounts for 737 acres of the Myakka River Basin, only 0.2% of the total area of
the basin. Mining is confined to the Manatee and Sarasota counties portions of the basin. Within
the Myakka River Basin are found two mining facilities. Table 2-5 lists the mining operations,
permitted average and maximum withdrawals, and withdrawal source for each mine.

: Table2 i goperatlons water use in the Myakka River Basin.
Company Permitted Average Permitted Maximum Source
Withdrawal (MGD) Withdrawal (MGD)
Myakka River Resource, Inc. 1.21 -——- Groundwater
Nu-Gulf Industries, Inc. 6.41 - Groundwater

The Myakka River Resources, Inc., mining operation is in Sarasota County, and has a permitted
average withdrawal from groundwater sources of 1.21 MGD. During 1994, the facility utilized its
entire permitted withdrawal. The remaining mining facility is operated by Nu-Gulf Industries, Inc.,
in Manatee County. This facility has a permitted average withdrawal from groundwater sources of
6.41 MGD, and also utilized its entire permitted withdrawal in 1994.

- Industrial

Industrial land use in the Myakka River Basin totals 71 acres, only 0.02% of the basin total. No
facilities are identified in SWFWMD, 1997, within the Myakka River Basin which have greater than
0.5 MGD average permitted withdrawals.

- Recreational

Golf courses and landscape (parks, medians, attractions, cemeteries, and other green areas) water
use locations are not identified by SWFWMD (1997), so no basin-specific water use is associated
with these land uses. However, water use by county for golf courses and landscape for that portion
of the county within the SWEWMD is provided. Sarasota County water use for golf courses in 1994
was 7.9 MGD, and landscape water use for the same time period was 0.4 MGD, for a total
recreational use of 8.3 MGD for the county. In Manatee County, golf course water use was 3.0
MGD in 1994, and landscape water use was 0.1 MGD, totaling 3.1 MGD for the county. Portions
of Charlotte County within the SWFWMD had water use for golf courses in 1994 of 2.9 MGD, and
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landscape water use for 1994 was 0.5 MGD, for a total recreational usage of 3.4 MGD for the
county.

Water Discharge and Reuse

The Myakka River Basin is provided wastewater treatment services by two plants located in the
southern portion of the basin. These two domestic waste water treatment plants are associated with
the urbanized areas in the southern part of the basin. The Myakka Utilities Waste Water Treatment
Plant (WWTP) discharges some effluent to percolation ponds, with the remainder used for spray
irrigation (Zarbock et al., 1995). The City of North Port WWTP discharges effluent to percolation
ponds as well, with the remainder of its effluent utilized for spray irrigation.

Industrial point source waters are discharged by the two Nu-Gulf Industries Wyngate Creek Mine
outfalls in the northern half of the basin.

2.1.4.2 Agricultural Management Practices

The description of agricultural management practices in the Myakka River Basin, and all remaining
basins of the Charlotte Harbor NEP study area, depends upon a knowledge of the types of
management practices utilized in the area, specifically those dealing with irrigation. The following
discussion of general background information precedes the specific description of the practices in
the Myakka River Basin.

Irrigation types may be divided into overhead, low volume, and seepage systems. Overhead
sprinkler systems apply irrigation water over the top of the irrigated crop. Low volume systems
deliver irrigation water through a network of plastic pipes to the immediate vicinity of the individual
plant, and include drip, trickle, and micro jet systems. Seepage systems involves the application of
irrigation waters to a crop via a network of ditches or underground pipes, with water delivered
directly to the root zone (SWFWMD, 1992).

Irrigation types may vary for an individual crop through its establishment and growth phases. For
example, establishment of strawberry crops may utilize overhead irrigation, with low volume
irrigation used during the growing phase of the crop. Similarly, vegetable crops may be established
utilizing seepage irrigation, with low volume systems used later for crop growth and production
(SWFWMD, 1992).

As discussed previously, agriculture is a major land use within the study area of the Charlotte
Harbor NEP watershed. As such, the management practices utilized on agricultural lands can have
adverse impacts on the quantity and quality of soils, surface water, and groundwater in much of the
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study area. Likewise, through improved environmental performance of farming systems, an
excellent opportunity exists for large-scale improvement in water and soil quality and quantity.

The prevalent land uses within the Myakka River Basin, according to the 1990 SWFWMD land use
coverage, are dominated by rangeland and pasture land uses. Agricultural land uses in addition to
pasture only cover approximately 3% of the basin, with the largest of these being row and field
crops (7,885 acres). Citrus groves only occur on approximately 3,673 acres (see Table 2-2).

The 1990 SWFWMD and 1988 SFWMD land use coverages provide a general depiction of the areal
distribution of agricultural crops in the Charlotte Harbor NEP study area. For the purposes of
defining existing agricultural management practices at the resolution of each study basin, other more
detailed sources of agricultural information were combined and integrated.

'The agricultural information obtained describes crop types and acreages, water usage, and irrigation
practices for each county within the SWFWMD portion of the watershed, and crop types, acreages,
and water usage in the Lower West Coast region of the SFWMD. The information available from
the SWFWMD and the SFEWMD (SWFWMD, 1992, and SWFWMD, 1997; SFWMD, Vols. II and
101, 1994, respectively) was considered the most recent and accurate information in terms of which
crop types and irrigation practices are utilized in specific areas of the watershed. The land use
coverages from the Districts were considered the best information available to delineate field
boundaries of crop types. The county-wide totals for irrigation practices by crop type only allowed
general descriptions of irrigation practices. Irrigation types as referenced in SWFWMD (1994)
include overhead, low volume, and seepage irrigation for vegetables, citrus, irrigated pasture, sod,
nursery, and other agronomic crops, as determined from SWFWMD Water Use Permits.

The agricultural land use area within Manatee County in 1990 was estimated by SWFWMD (1994).
The areas given to all major crops, including agronomic crops (corn, peanuts, soybeans, tobacco,
etc.), row and field crops, citrus, nurseries, sod, and irrigated pasture were included in these
estimates. Irrigated acreages for each of these crops was also estimated, as well as estimated water
use. Total 1990 agricultural acreage from this estimate for the entire county was 52,325 acres, with
an associated estimated water use of 121.0 MGD (SWFWMD, 1994). The estimated crop acreages,
irrigation types, and estimated water use for all of Manatee County are listed in Table 2-6.

The agricultural land use area within Sarasota County in 1990 was estimated by SWFWMD (1994).
The areas given to all major crops, including agronomic crops, row and field crops, citrus, nurseries,
sod, and irrigated pasture were included in these estimates. Irrigated acreages for each of these
crops was also estimated, as well as estimated water use. Irrigated acreages for each of these crops
was also estimated, as well as estimated water use. Total 1990 agricultural acreage from this
estimate for the entire county was 10,875 acres, with an associated estimated water use of 24.9
MGD (SWFWMD, 1994). Table 2-7 shows the estlmated crop acreages, irrigation types, and
estimated water use for all of Sarasota County.
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Table 2-6. 1990 estimated crop acreages, irrigation types, and water use in Manatee
County.

Crop Acreage Irrigation Type -Acreage Water Use (MGD)
Agronomic 2,000 Seepage 2,000 21
Row/Field 24,200 Low volume 2,800 77.0
Crops Seepage 20,900
Citrus 19,300 Overhead 965 18.5

Low Volume 13,510
Seepage 965
Nursery 2,175 Overhead 975 14.6
Low Volume 100
Seepage 1,100
Sod 3,200 Overhead 2,200 6.4
Low volume 1,000
Irrigated 1,450 Seepage 1,450 24
Pasture
TOTALS 52,325 Overhead 4,140 121.0
Low Volume 17,410
Seepage 26,415

Table 2-7. 1990 estimated crop acreages, irrigation types, and water use in Sarasota

County.

Crop Acreage Irrigation Type - Acreage Water Use (MGD)
Agronomic 200 Seepage 200 0.2
Row/Field 3,100 Seepage 3,100 9.1
Crops
Citrus 1,800 Low Volume 1,530 32

Seepage 180
Nursery 220 Overhead 220 1.5
Sod 5,000 Seepage 5,000 10.0
Imigated 555 Seepage 555 0.9
Pasture
TOTALS 10,875 Low Volume 1,530 24.9
Seepage 9,035
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Southern Water Use Caution Area (SWUCA)

In August of 1994, the SWFWMD published a notice stating that the District intended to adopt a
set of rules to “prevent further adverse effects resulting from excessive withdrawals” in the proposed
Southern Water Use Caution Area (SWUCA). The set of rules was intended to provide specific
regulatory guidelines concerning water use permitting. The proposed set of rules involved
amendments and additions to the District’s existing water use permitting rules, modifications to the
District’s Basis of Review (BOR), and a new rule which would establish minimum aquifer levels
within the SWUCA. By October 1994, several organizations had challenged the proposed rules.
The final list of petitioners included Charlotte, Pinellas, DeSoto, Hardee, and Polk counties, the
Environmental Confederation of Southwest Florida, Inc., G B S Groves, Inc., and Citrus Grower
Associates, Inc.

The proposed SWUCA was the result of several District studies of water resources within its
boundaries. The SWUCA comprises most of the District south of the Hillsborough River, totaling
5,100 square miles, including all of DeSoto, Hardee, Manatee, and Sarasota counties, and portions
of Charlotte, Highlands, Hillsborough, and Polk counties. Coastal areas of Hillsborough, Manatee
and Sarasota counties have been a source of concern since the mid-to-late 1980's because of
deteriorating water quality in wells drilled into the Upper Floridan Aquifer System (UFAS), which
is more confined in the Southern Groundwater Basin, as identified by the District, than in other
portions of the District. This concern lead to initiation of the Eastern Tampa Bay Water Resources
Assessment Project (ETB WRAP) during the 1980's.

One of the principal objectives of the ETB WRAP was to develop tools or mechanisms for the
District to utilize in regulating water use. The District sought to develop a safe yield for the region,
with safe yield being the level of use which can be sustained without causing unacceptable effects,
comprised of both hydrologic and socioeconomic components. During the ETB WRAP,
unacceptable impact was considered to be any further landward movement of saltwater-freshwater
interface, so that safe yield was viewed as a quantification of the amount of water that could be
withdrawn from existing wells in the ETB WUCA without producing significant additional
movement of the transition zone.

As part of the ETB WRAP, two safe yield scenarios were analyzed. The first was a reduction in
groundwater withdrawals to 100 MGD in the ETB WUCA, and the second was a reduction in
groundwater withdrawals in the ETB WUCA to 150 MGD and a limitation on groundwater
withdrawals in the remainder of the basin to about 500 MGD. Modeling efforts showed that 1) if
pumping continued to increase as projected, the saltwater interface would affect water quality
further inland, and 2) if 1989 water use levels continued into the future, saltwater would continue
to replace fresh water in the aquifer. The District decided that results of the modeling using 1989
water use were unacceptable, and thus selected potentiometric surfaces that occurred in 1991 as the
proposed minimum level within the SWUCA. The 1991 levels reflect a reduction in groundwater
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pumpage from 1989 of approximately 30% within the ETB WRAP and approximately 15%
throughout the SWUCA.

The ETB WRAP determined there had been a significant lowering of potentiometric surface levels
in the Southern Basin since pre-development, and those changes were directly related to
groundwater pumping. The study also concluded that the UFAS in the Southern Basin was a highly
transmissive, well confined aquifer, and groundwater levels at any location in the Southern Basin
were found to be a function of cumulative groundwater withdrawals occurring throughout the Basin.
Information obtained from this study, and from similar efforts in other regions of the District,
prompted the District to focus its efforts on development of a water resources strategy for the entire
Southern Basin. In June 1989, the District established the ETB Water Use Caution Area (WUCA),
along with two other WUCA:s in its borders, because of its growing concerns regarding wetlands
impacts, saltwater intrusion, and lowered lake levels. According to the District, final, long-term
remediation and resource protection measures for ETB are embodied in the proposed SWUCA
Rules.

The SWUCA includes portions of central and southern Hillsborough County that serve as sources
for current and anticipated future water production for the West Coast Regional Water Supply
Authority and its member governments. The South Central Hillsborough Regional Wellfield in
western Hillsborough Countys, is one of the wellfield facilities owned and operated by West Coast,
and is the only West Coast wellfield currently in operation in the SWUCA. South Central is not
currently linked with the Interconnected System. The effect of proposed SWUCA Rules on South
Central could have restricted production from the wellfield and necessitated West Coast’s diversion
of other system waters to service the South Central area, so that with no allowable increase in
production from South Central, the Interconnected System would have been more highly relied upon
for water delivery for Hillsborough and other West Coast members, thus impacting water
availability for Pinellas.

In the Southern Basin, saline water intrusion into freshwater within the UFAS is caused by a decline
in hydraulic potentials resulting from groundwater withdrawals from the UFAS. Within 6-10 miles
of the coast, the chloride-rich portion of freshwater/saltwater transition zone in the Floridan aquifer
has approximately one degree of slope and almost always appears within the Avon Park Formation
of the UFAS. The upward and landward movement of this interface causes the lens of freshwater
in the aquifer to be replaced by non-potable water in some areas.

- The District has calculated that an immediate fix for the problem is not necessary or even possible
without drastic reductions in pumping. The District is not only concerned with saltwater intrusion
that is currently occurring, but also with the existence of conditions in the potentiometric surface
that encourage further and potentially more serious intrusion. While potentiometric levels will
equilibrate quickly throughout the basin, the saltwater transition zone moves at the rate of
groundwater flow, so that if all pumping within the basin were halted, potentiometric surfaces
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throughout basin would recover relatively quickly, but the saltwater transition zone would take
longer to return to pre-development conditions.

In April 1994, the District published a SWUCA Management Plan with the primary goal of
developing a long-term strategy to significantly curtail or reduce the advance of saltwater intrusion
and stabilize lake levels in Polk and Highlands Counties. Additional goals included preservation
of the resource (including environmental features) and protection of existing legal uses. The Plan
included a number of proposed water conservation measures, including basing agricultural use on
higher etficiencies, permitting public supply use based on lower per-capita usage rate, and requiring
other water users to increase water conservation as appropriate for the particular activity. The Plan
projects that new alternative water sources can reasonably be pursued to offset existing groundwater
demand and/or extend existing surface water sources. However, even if these projections are met,
to stabilize saltwater interface and lake levels within the SWUCA, actual withdrawals from the
confined aquifers within the ETB area and the remaining SWUCA area had to be limited to 150
MGD and 550 MGD, respectively.

A Supplemental Investigations Report, published in October 1994, concluded that the northern
section of the Southern Basin was more susceptible than the southern section to water quality
deterioration from saltwater intrusion, and that the ETB WRAP’s and the SWUCA Management
Plan’s prior estimates of cutbacks necessary to achieve safe yield may not halt landward movement
of the saltwater interface.

The SWUCA Rules would impact water use permitting in several ways. No new withdrawals from
the Floridan aquifer in the SWUCA would be considered until the minimum aquifer level is
achieved and sustained for five years. Existing permitted quantities could be reallocated to different
uses and locations, and water use permit duration would be 10 years or less. Water use efficiency
parameters and per capita water use assumptions were modified to encourage permittees” use of
water conservation measures. For agricultural water users, credits could be accumulated based on
the difference in permitted and actual water use.

The formal administrative hearing held concerning the petitions filed against the proposed SWUCA
rules ran from February to November 1995, with conclusions reached in March 1997. The hearing
concluded that the District’s information regarding groundwater resources in the SWUCA
demonstrated the need for a consistent, basin-wide regulatory program. The minimum aquifer levels
selected by the District would not halt saltwater intrusion, with continued movement of the saltwater
interface for at least the next 50 years even if the minimum levels were achieved, and may or may
not protect wetlands from adverse impacts. However, minimum levels would help ensure a seaward
gradient of freshwater flow within the UFAS.

The hearing also concluded that, although the District’s analysis of the water resource problem in
the SWUCA is supported by the evidence, the District’s proposed method of applying the minimum
levels would give existing users priority inconsistent with the statutory framework, and the proposed
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re-allocation program would create water rights previously unrecognized in Florida. The hearing
declared as an invalid exercise of delegated authority the following sections of the proposed
SWUCA Rules:

) inclusion of that portion of Polk County known as the Polk County Nub within the
SWUCA in proposed Rule 40D-2.801(3)(b),

° the portion of proposed Rule 40D-8.628(1) providing current permitted quantities
not be considered in violation of the minimum level, even on renewal,

) proposed Rules 40D-2.301(2) and 40D-2.331(3), and the proposed BOR Sections
1.15and 4.3

° the portion of proposed BOR Section 4.'2.B.3.d(2) which automatically allows new
groundwater withdrawals to replace existing surface water withdrawals,

® the proposed subsection to BOR Section 3.6 titled “Wholesale Customers within the
SWUCA?, and the portion of the proposed subsection to BOR 3.1 titled “Alternative
Sources within the SWUCA” which requires applicants to implement reuse where
“economically, environmentally and technically feasible.”, and

° the portion of proposed BOR Section 3.1 which requires an investigation of the
feasibility of desalination.

The hearing also concluded that the District’s existing water use permitting rules “...allowed
unbridled discretion to the District without any meaningful basis to review the exercise of that
discretion” with respect to the District’s conditions for issuance of a water use permit. Also with
respect to current water use permitting rules, the hearing concluded that the “...District’s use of
hydrologic presumptions is not adequately explained in the rules and there is an insufficient
scientific basis for many of the presumptions as they are currently written...” and that the
presumptions are invalid. It was also concluded that “...portions of the existing rules seek to grant
the District unbridled discretion to determine which user groups will be required to incur the cost
of developing alternative water resources...” with “...the current rules...unacceptably vague in
delineating the factors that will be considered.”

The hearing thus declared as invalid the following provisions of the District’s existing rules as an
invalid exercise of delegated authority:

. Rules 40D-8.041(2), (3) and (4),

) the presumptions in BOR Section 4,
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) the portion of Rule 40D-2.301(1) which requires an applicant to satisfy each
subsection of the rule in order to obtain a water use permit. In addition, the
requirement in subsection (j) of this rule that an applicant exhaust local resources
before an application from a more remote source will be considered is inconsistent
with Chapter 373,

° Rules 40D-2.381(3)(1) and (m), and
) BOR Sections 4.7, 4.9, and 7.3.6.4.

The hearing also concluded that ... the District’s failure to adopt the Design Aids as a rule
constitutes a violation of Section 120.535, FS (1993).”

2.2 Water Quality Conditions

Current and previous water quality data gathered in the Myakka River Basin are presented and
examined in this section.

2.2.1 Data Sources

Data from three sources were used to examine current and long-term water quality in the Myakka
River Basin and included:

. historic EQL long-term monthly data collected between 1975 and 1990 at three
locations in the Lower Myakka River: near the El Jobean Bridge, near Big Slough,
and at the U.S. 41 crossing.

) ongoing data which have been gathered since 1992 by the SWFWMD at the mouth
of Tippecanoe Bay and just north of the El Jobean Bridge.

° USGS data gathered since 1960 from the Upper Myakka River near Sarasota at
USGS gaging station 02298830.

The locations of these water quality monitoring sites are presented in Figure 2-10.
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Figure 2-10. Location of water quality sampling sites in the Myakka River Basin.
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2.2.2 Data Analyses

The EQL and SWFWMD monitoring data were typically collected on a monthly basis. Water
quality data were collected less frequently by the USGS. The data analysis approach included:

) visual examination of time series plots of monthly mean values, and

o more formal statistical tests for significance of trends in mean annual water quality
conditions employing methods developed by Coastal Environmental (1996) for the
Florida Department of Environmental Protection. The procedures use seasonally
weighted yearly averages. Depending on the observed distribution of the sampling
frequency, the procedure examines for either trends over the entire sampling period
or differences between periods within the data record, depending upon the continuity
and length of the data record. A detailed description of the methodology used for
defining trends is contained in Appendix C.

2.2.2.1 EQL Data

Figures 2-11 and 2-12 present monthly mean water quality data collected in the Lower Myakka
River for the period 1975 through 1990. The following describes the current and long-term water
quality conditions by constituent. Summary results of statistical test for long-term trends for each
of these constituents are presented in Table 2-8.

Conductivity - Conductivity displayed very pronounced seasonal and long-term
variability in the estuarine portion of the Lower Myakka River (Figure 2-11). Values
range from being almost fresh in both surface and bottom waters during the wet
season, to almost 50 mmho/cm (ca. 20 ppt salinity) during periods of low freshwater
inflow. From 1982 through 1984, conductivity was generally depressed during a
period of higher than normal rainfall. Conductivity was higher during the mid to late
1980's; during this period the minimum conductivity values were generally high. In
recent years the conductivity of the Lower Myakka River has been in the range of
20-40 mmho/cm. No significant trend in mean annual conductivity values was
detected.

Color - Color in the Lower Myakka River is strongly influenced seasonally by
periods of high river flow. A significant trend in mean annual color was detected for
the period of 1975 through 1990. This change seems to have occurred independently
of any corresponding equivalent increase in flow and appears to be related to a
general increase in the lower color values (Figure 2-11).
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zomputed for water quality data from the Lower
s increasing trend (p <0.03); 'V - indicates
ates no significant trend; ID . insufficient data to
Water Quality Constituent Trend Test Result
Conductivity
(mmbhos/cm) NS
Color
(Pt-Co units) A
Turbidity NS
Nitrite-nitrate Nitrogen A
Total Kjeldahl Nitrogen A
(mg/L)
Ortho-phosphate A
(mg/L)
Total Phosphorus NS
(mg/L)
Chlorophyll a _ - a
(pg/l)

Turbidity - The most notable trend in turbidity in the Lower Myakka River is the
decrease in the observed amplitude in both the within-year and between-year
changes in turbidity (Figure 2-11). However, no significant trend in the mean annual
turbidity values was detected.

Nitrate + nitrite nitrogen - The trend in nitrate + nitrite nitrogen concentrations has
been toward increases in the number and magnitude of higher values, while annual
minima have not changed (Figure 2-11). A significant increasing trend in mean
annual nitrate + nitrite nitrogen concentrations was detected for the period 1975
through 1990.

Total Kjeldahl nitrogen - Concentrations of total Kjeldahl nitrogen increased
significantly in the Lower Myakka River during the period of 1975 through 1990
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(Figure 2-11). Much of the observed increase in concentrations has occurred in
measurements made after 1984.

Ortho-phosphate - Unlike the observed changes in nitrogen concentrations, most of
the observed increase in ortho-phosphate concentrations occurred during the first
five years of record (Figure 2-12). The period between 1978 and 1981 was
characterized by several periods of elevated concentrations in samples taken near the
bottom. This increasing trend was statistically significant (Table 2-8). The peaks
in the Lower Myakka River correspond in time to several peaks in phosphorus
concentrations in the Lower Peace River (discussed later in this document). It is
quite possible that the observed increases in the Lower Myakka during this period
may have been due to the influences of Peace River water moving up into the Lower
Myakka Estuary. It should be noted however that ortho-phosphate concentrations
in the Lower Myakka do not show any indication of the major declines which were
observed in all forms of phosphorus in the Peace River basin during the same period

"*‘\Qf time.

Total phosphorus - Total phosphorus concentrations also increased between 1976
and 1981 (Figure 2-12). However, since that period, total phosphorus concentrations
tended to decline, especially the highest annual concentrations. Over the entire
period of record no significant trend in mean annual total phosphorus concentrations
was detected. '

Chlorophyll a - Chlorophyll a concentrations increased over the period 1975 through
1990 (Figure 2-12). Seasonally, the annual lows during the cooler winter months
remained similar. However, the data show an increase in the frequency and
magnitude in the higher chlorophyll concentrations which typically occur in the
spring and fall of each year. The observed increase in chlorophyll a in the Lower
Myakka River agree with the measured increases in nitrogen concentrations.

2.2.2.2 SWFWMD Data

Figures 2-13 and 2-14 present mean monthly water quality data collected in the Lower Myakka
River between 1992 and 1996. These data provide the best representation of current water quality
within the Lower Myakka River. '

In general, these data agree well with the latter portion of the period of record in the EQL data.
There are two differences of note. With the exception of the peaks observed during the very high
flows in 1994 and 1995, color values in the 1993-1996 period tend to be lower than those observed
in the late 1980's. While total Kjeldahl nitrogen concentrations increased relatively consistently
from 1980 through 1990, more recent concentrations have leveled off in the range of 0.75 to 1.25

mg/L.
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Figure 2-12. Time series graphs of water qualily constituents in the Myakka River Basin (EQL stations).
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Figure 2-14. Time series graphs of water quality constituents in the Myakka River Basin (SWFWMD stations).
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2.2.2.3 USGS Data

Figures 2-15 and 2-16. present mean monthly water quality data collected in the Upper Myakka
River between 1962 and 1996 by the USGS. The following describes the current and long-term
water quality conditions by constituent in this portion of the river.

Conductivity - There has been a very marked increase in conductivity during the
past 30 years in the Upper Myakka River (Figure 2-15). Such changes in other areas
of Southwest Florida have generally been attributed to the increased use of
groundwater for agricultural irrigation.

Chlorides - Chloride concentrations have typically been in the range of 10-25 mg/L
(Figure 2-16). A consistent increase in the lower concentrations was observed,
especially during the period of 1980 through 1995.

Color - Color in the Upper Myakka River, on an average basis, is in the upper 25th
percentile of all Florida streams. No temporal trends in the color observed by USGS
during the period of 1965 through 1995 were apparent (Figure 2-15).

Turbidity - There are insufficient data to indicate any long-term patterns in turbidity
in the Upper Myakka River (Figure 2-15).

Nitrate + nitrite nitrogen - Except for a large number of samples collected between
1978 and 1982, insufficient data have been collected to clearly show any definitive
patterns (Figure 2-16). '

Total nitrogen - Only a limited number of values have been collected over the past
thirty years (Figure 2-16). However, the data indicate that the Upper Myakka is near
the 60th percentile total nitrogen concentrations in Florida streams (Friedemann and
Hand, 1989).

Ortho-phosphate - There was a marked decline in the Upper Myakka River during
the 1960's (Figure 2-16). Since that time the observed range in concentrations has
remained similar. These data clearly show that concentrations are much higher in
this Upper Myakka than in the more tidally influenced areas measured by EQL and
SWFWMD in the Lower Myakka River.

Total phosphorus (TP) - Few measurements were made during the 1960's when
ortho-phosphate values were highest and it is difficult to determine if the increase
during the 1980's is an artifact. The Upper Myakka River has TP concentrations
near the 80th percentile for Florida freshwater streams (Friedemann and Hand,
1989).
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Figure 2-15. Time series graphs of water quality constituents in the Myakka River Basin (USGS stations}.
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Charlotte Harbor National Estuary Program Synthesis of Existing Information

2.3 Estimation of Pollution Potential

Nonpoint source loading of runoff, total nitrogen (TN), total phosphorus (TP), and total suspended
solids (TSS) was estimated for each subbasin by computing nonpoint source pollution loads based
on estimated rainfall, land use, and soil cover. The pollution load potential was estimated in order
to prioritize major basins and subbasins within the Charlotte Harbor NEP study area. Thus, the
method development was focused on estimating relative loads in a consistent manner among major
basins and subbasins to avoid biasing the evaluation. Existing domestic and industrial point sources
within the basin are also listed and their potential impacts discussed. '

The detailed rainfall, SWFWMD 1990 land cover, and USDA soil data that were discussed earlier
were used to estimate relative runoff discharge rates for the subbasins. Using a surface-fitting
approach, rainfall values for each month were computed for the years 1970 to 1996. Runoff was
calculated by multiplying the rainfall estimate by a literature-based runoff coefficient value for each
parcel in the land cover and soil database. Runoff coefficients used for these analyses were specific
for south Florida, varied by land use/cover and hydrologic soil group, and were adjusted for wet or
dry season conditions. Hydrologic loadings were estimated on an “off the land” basis, and it was
assumed that all runoff entered the estuary, regardless of whether pumps or gravity flow was used
to discharge it from the subbasin.

Monthly-specific pollutant loading estimates for TN, TP, and TSS were computed for each
individual parcel of unique land use and soil within a subbasin. Loadings were computed using land
use specific pollutant concentration estimates specific for south Florida. Pollutant concentrations
reported in the literature have widely varying values, and this resulted in an increased level of
uncertainty in the absolute values of the load estimates. However, more intensively developed land
uses such as medium and high density residential and intensive agriculture clearly have a higher
potential for TSS, TN, and TP loading to the estuary, and the pollutant load prioritization of
subbasins for this study reflects these load source patterns.

Model calculations, data sources, and model coefficients used are described in Appendix D. Unless
otherwise indicated, estimates were rounded to the nearest 1 thousand acres, 1 million cubic meters
of discharge, and ton of pollutant load. For purposes of discussion, urban land uses were
operationally defined as residential, commercial, industrial, mining, institutional, transportation, and
utilities. Agricultural land uses were defined as pasture, groves, feedlots, row and field crops and
nursery, and undeveloped land uses were defined as range lands, barren lands, and upland forests.

2.3.1 Load Estimates for the Upper Myakka River Subbasin

The total estimated annual runoff discharge for this upper portion of the Myakka River drainage was
129 million cubic meters. The estimated annual pollutant loads were 418 tons of TN, 131 tons of
TP, and 2,753 tons of TSS.

Myakka River Basin
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Agricultural runoff loads were estimated to be the most significant anthropogenic loads from runoff
for the subbasin. Over one half of the 113,000 runoff contributing acres of the upper portion of the
Myakka River drainage area has been developed as agricultural land (64,000 acres). Most of the
remaining subbasin is in a relatively undeveloped state comprised of range land, upland forest, and
wetlands. Thus, annual runoff from agricultural lands comprised over half (74 million cubic meters)
of the total subbasin runoff, one half of the TN load (246 tons), three quarters of the TP load (75
tons), and nearly a third of the TSS load (1,102). Table 2-9 presents the loads from runoff by land
use. Of the agricultural runoff sources, pasture lands were estimated to contribute the most (58
million cubic meters of runoff, 170 tons of TN, 52 tons of TP, 551 tons of TSS). The next highest
contributing agricultural source was 2,600 acres of groves that contributed 3 million cubic feet of
runoff, 6 tons of TN, 1 ton of TP, and 30 tons of TSS.

Urban lands were estimated to be a minor contributor to the total annual runoff and nonpoint source
pollutant loads relative to the total agricultural loads. The 3,000 urban acres of mostly low density
residential land contributed 6 million cubic meters of runoff, 11 tons of TN, 2 tons of TP, and 157
tons of TSS.

Table 2-9. Total nitrogen, total phosphorus, total suspended solids, and hydrologic load
by land use type within the Upper Myakka River subbasin.
TN TP TSS Hydrologic Load
Land Use Type tons/yr % of tons/yr % of tons/yr % of m’ % of
subbasin subbasin subbasin subbasin

Low Density Residential 7 2% 1 1% 67 2%| 3,376,203 3%
Medium Density 0 0% 0 0% 7 0% 184,584 0%
Residential '
Commercial 0 0% 0 0% 7 0% 85,145 0%
Mining 2 1% 0 0% 65 2%| 1,181,786 1%
Institutional, Transport., 1 0% 0 0% 11 0% 870,034 1%
Util.
Range Lands 88 21% 44 34% 444 16%| 30,787,147| - 24%
Barren Lands 2 1% 0 0% 18 1% 1,637;993 1%
Pasture _ 170 41% 52| 40% 551 20%| 58,248,364 45%
Groves 6 2% 1 1% 30 1%| 2,737,249 2%
Feedlots 29 7% 6 C A% 73 3%| 1,333,547 1%
Nursery 0 0% 0 0% 4 0% 73,819 0%
Row and Field Crops 41 10% 17 13% 443 16%| 11,622,669 9%|
Upland Forests 71 17% 10 8% 1,033 38%| 16,979,731 13%
TOTAL _ 418 100% 131 100% 2,753 1009%1129,118,271 100%
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2.3.2 Load Estimates for the Lower Coastal Myakka Subbasin

The total estimated annual runoff discharge for the lower portion of the Myakka River drainage was
213 million cubic meters from a contributing drainage area of 178,000 acres. This subbasin was the
second largest subbasin of the study area, and it was estimated to have the second largest runoff
load. The estimated annual pollutant loads were 671 tons of TN, 202 tons of TP, and 6,451 tons of
TSS. One of the major differences in this basin in comparison with the others is that, although this
subbasin is larger, it had approximately one half of the agricultural lands reported for the Myakka
near Sarasota Subbasin.

Although only 18% of the contributing subbasin area, agricultural lands still comprised the majority
of the anthropogenic loads from runoff. The 31,000 acres of agricultural lands contributed 35
million cubic meters of runoff per year, 104 tons of TN, 32 tons of TP, and 417 tons of TSS. Table
2-10 presents the loads from runoff by land use, based on 1990 land use maps. The most significant
contributing agricultural land use was pasture (29,000 acres, 93 tons of TN, 28 tons of TP, 299 tons
of TSS), and was followed by row and field crops (1,300 acres, 8 tons of TN, 3 tons of TP, and 90
tons of TSS).

Urban lands were less than one half of a percent (12,000 acres) of the total basin contributing area.
They were estimated to contribute 26 million cubic feet of runoff, 51 tons of TN, 7 tons of TP, and
919 tons of TSS. Seventy-two percent of he loads were attributed to low, medium, and high density
residential developments.

Table 2-10. ‘Total nitrogen, total phosphorus, total suspended solids, and hydrologic load
by land use type with the Lower Coastal Myakka River subbasin. |
TN TP TSS Hydrologic Load
Land Use Type tons/yr % Of. tons/yr % Of. tons/yr % of m’ % of
subbasin subbasin subbasin subbasin
Low Density Residential 17 3% 3 1% 162 3%| 8,088,021 4%
Medium Density 12 2% 2 1% 181 3%| 4,837,000 2%
Residential )
High Density Residential 11 2% 2 1% 326 5%| 4,583,835 2%
Commercial 2 0% 0 0% 98 2% 1,202,132 1%
Industrial 1 0% 0 0% 32 1% 305,819 0%
Mining 2 0% 0 0% 54 1% 977,311 1%
Institutional, Transport., 7 1% 0 0% 67 1%| 5,517,588 3%
Util.
Range Lands 251 37% 125 62% 1,264 20% 87,729,059 41%
Barren Lands 2 0% 0 0% 13 0%| 1,168,303 1%
Pasture 93 14% 28 14% 299 5%]| 31,618,953 15%
Groves 3 0% 0 0% 12 0%] _1.137.357 1%
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'Table 2-10. Continued. ‘ ‘
TN TP : TSS Hydrologic Load
Land Use Type tons/yr % Of‘ tons/yr % Of. tons/yr % Of. m’ % Of.
subbasin subbasin subbasin subbasin

Feedlots 1 0% 0 0% 1 0% 26,147 0%
Nursery 1 0% 0 0% 14 0% 226,931 0%
Row and Field Crops 8 1% 3 2% 90 1%| 2,367,668 1%
Upland Forests 263 39% 37 19% 3,839 60%| 63,102,286 30%
TOTAL 671 100% 203 100% 6,451 100%]212,888.,499 100%

2.3.3 Point Source Inventory

This compilation of a point source inventory for the Myakka River Basin describes the numbers,
locations, and discharge capacities of domestic and industrial point sources within the Myakka River
Basin. The inventory provides a relative assessment of the pollution potential from point sources
within the basin.

Point source inventory information was obtained from the Florida Department of Environmental
Protection (FDEP) databases for domestic and industrial point sources. These databases can be found
at the FDEP sites listed below.

[fip:/fftp.dep.state.fl.us/pub/reports/gms80/domestic.exe
ftp://ftp.dep.state.fl.us/pub/reports/gms80/indust.exe.

The databases are in self-extracting ZIP files in a delimited format from the Wastewater Facility
Regulation database. These databases contain point source information for the entire state of Florida,
including the following: ‘

facility identification number, whether 1t is NPDES, type, status, and name;
facility location, city, phone number, county, and district;

facility ownership (public or private), treatment process, and design capacity;
domestic wastewater class (domestic plants only), discharge to reuse, disposal,;
latitude and longitude, in degrees, minutes, and seconds; and

responsible authority, city manager, mayor, director, and authority’s address.

Wastewater treatment plant discharges for those plants in the Myakka River Basin with greater than
1.0 MGD were previously described, using information from SWFWMD (1992). The following
discussion utilizes only the FDEP databases. The FDEP databases give locations of point sources
by latitude and longitude. The locations of the point sources were placed in a GIS coverage, which
was then overlain with the basin boundary coverage, and each point source assigned to the
corresponding major basin and subbasin (Figure 2-17). The FDEP databases included facility name,
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Figure 2-17. Location of domestic and industrial point sources in the Myakka River Basin.
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county, discharge capacity, and recewmg Waterbody, W1th no corrections made in the course of this
project to any of the descriptors in the database.

The Myakka River Basin contains 16 domestic point sources, with three of these found in the Upper
Myakka Subbasin and the remaining 13 in the Coastal Lower Myakka Subbasin, as shown in Table
2-11. Most of the domestic point sources 1n the Myakka River Basin are found in Sarasota County
(Tables 2-11).

Given the county descriptor in the FDEP database, the locations of several of the facilities are
suspect, but the locations were assigned utilizing the database latitudes and longitudes for the
facilities. Discharge capacities of the facilities range from 0.01 MGD to 1.1 MGD, with total
discharge capacity for all plants in Table 2-10 of 2. 58 MGD. Of'this, 1.33 MGD is ut1hzed for some
form of reuse.

Industrial point sources are more evenly distributed within the subbasins of the Myakka River Basin,
and within the counties of the basin (Table 2-12). Discharge capacities are not in the FDEP database
for all but one of the facilities, which has a capacity of 1.2 MGD.

Table 2-11. Domestic point sources in the Myakka River Basin by subbasin.
Discharge
Facility Name County Capacity Receiving Waterbody
(MGD)
Upper Myakka Subbasin
OAK FORD WWTP : Sarasota 0.03 Spray Irrigation
MYAKKA RIVER ST. PARK 2 Sarasota 0.01
MYAKKA RIVER ST. PARK 1 Sarasota 0.01
Coastal Lower Myakka Subbasin
PLANTATION WWTP Sarasota 0.45 Part ITT Reuse
MANATEE COMMUNITY COLLEGE Sarasota 0.01
NORTH PORT WWTP Sarasota 1.1
VENICE CAMPGROUND WWTP Sarasota 0.01
HOURGLASS LAKES Sarasota 0.02
RAMBLERS REST RESORT WWTP Sarasota 0.05
MYAKKA MHC Sarasota 0.01
WEST PORT W. W. T. P, Charlotte 0.33 Percolation Ponds/ Spray Irrigation,
RIVERWOODS UTILITIES Charlotte 0.5 Percolation Ponds/ Spray Irrigation
TARPON BAY CONDOMINIUMS Charlotte 0.02 Drainfield
MYAKKA UTILITIES Sarasota Percolation Ponds/ Spray Irrigation
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Table 2-12: Tndustrial point sourves i the Myakka River Basin by subbasi,
Discharge
Facility Name County Capacity Receiving Waterbody
(MGD)
Upper Myakka Subbasin
PICCHIETTI'S FISH FARM Manatee Percolation Ponds
Nu-gulf wingate #002 Manatee
Nu-gulf wingate #001 Manatee
Coastal Lower Myakka Subbasin
TAKE CARE CAR WASH Charlotte
F.P.L. TOLEDO BLADE SERVICE CENTER Sarasota
PLANTATION R/O WTP & DIW Sarasota 1.2

Myakka River Basin
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3. Peace River

This chapter presents a compilation and synthesis of information regarding the Peace River Basin
portion of the Charlotte Harbor NEP area. The following sections provide:

a characterization of the physical setting, including topographic, geologic, soils,
and land use descriptions of the basin;

a review of the rainfall and hydrologic characteristics of the basin;
a review of the water management practices and water uses within the basin;
a summary of current and historical water quality conditions; and

an estimation of pollution potential from nonpoint and point sources within the
basin.

3.1 Physical Setting

The following sections provide a characterization of the Peace River Basin, a major tributary to
Charlotte Harbor Estuary System (Figure 3-1). These sections include physiographic, topographic,
geologic, hydrologic, and land use descriptions of the basin.

The Peace River Basin includes portions of eastern Sarasota, Manatee, and Hillsborough counties,
parts of central and southern Polk County, most of Hardee and DeSoto counties, part of northern
Charlotte County, and western portions of Highlands County. The basin has a drainage area of
2,350 square miles (Foose, 1986). The Peace River headwaters are a group of lakes in northern Polk
County. The river then flows south for about 75 miles through Polk, Hardee, DeSoto, and Charlotte
counties. The major tributaries of the Peace River include Peace, Saddle, Horse, Charlie, and Shell
Creeks. The Peace River is divided into nine subbasins for this report:

Peace River above Bartow,
Peace River above Zolfo Springs,
Peace River above Arcadia,
Lower Pe;.lce River,

Payne Creek,

Charlie Creek,

Peace River Basin
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. Horse Creek,

™ Joshua Creek, and

° Shell Creek.
3.1.1 Physiography
This section describes the topography, geology, soils, and land use in the Peace River Basin.
3.1.1.1 Topography |

The Peace River flows from the physiographic provinces of the Polk Uplands southwest through
the DeSoto Plain and in to the Gulf Coastal Lowlands where it enters Charlotte Harbor. The Polk
Upland has gently rolling, sometimes hilly terrain and land-surface elevations range from over 200
feet above MSL near the headwaters to sea level at the mouth.

The Peace River drains the southern portion of Green Swamp, is a blackwater system and has high
concentrations of organic acids originating in the swamp and surrounding forests. The river flows
between the Polk Highlands to the east and the Central Highlands to the west. Occasionally, the
river valley narrows and bluffs occur along the banks, most frequently between Zolfo Springs and
Gardner in Hardee County. Low limestone bluffs are also located near Limestone Creek.

The DeSoto Plain occurs at about 60 to 85 feet above MSL, the boundary of which approximates
the Sarasota-Manatee county line. Lakes are less common on the DeSoto Plain, a result of more
recent karst topography and younger Wicomico Terrace surfaces. Although the DeSoto Plain is
generally steep enough for a distinct drainage network, lands between river and creek valleys are
relatively flat and support a variety of wetlands

The Peace River channel is well-defined at normal water level stages. Downstream from Arcadia,
the floodplain widens and the channel braids. The marsh and swamp areas of the floodplain may
reach a mile in width, smaller than those along the Myakka.

Many of the lakes in the headwaters area are linked by stems of canals, many of which have fixed
or operable control structures. Some canals provide continual flow between lakes; in others, flow
occurs only under high-water conditions. '

3.1.1.2 Geology

The upstream portion of the Peace River is geologically similar to the Myakka River, described
above. The Floridan aquifer system is the primary source of groundwater supply, although nearer
the coast it is highly mineralized. In these areas, the surficial aquifer system and the intermediate
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Hawthorn aquifer are the primary sources of groundwater supply. Historically, the upper portion
of the Peace River Basin appears to have been an area of widespread upward leakage and artesian
flow from the intermediate Hawthorn layer (Hammett, 1988).

3.1.1.3 Soils

The National Resource Conservation Service (NRCS) county soil reports and map provided most
of the information discussed in this section. Within the Peace River Basin, flatwoods soils are the
most dominant natural soil type. These are generally nearly level soils with 0 to 2% slopes, poorly
drained, sandy, and have a high water table. They occur throughout the watershed predominantly
as combinations of Myakka, Smyrna, and Immokalee soils series.

Patterns in HSG designations for the Peace River Basin are similar to those described for the
Myakka River basin. Approximately 65% of the soils in the watershed are B soils (fairly well
drained) (Tables 3-1 through 3-3 and Figure 3-2). Although many of these reflect the artificial
drainage features in the basin, D soils comprise approximately 15% of the soils in the basin (poorly
drained), while less than 9% are A (well-drained), and less than 12% are C (less well-drained).

Nearly 50% of Polk County in the northern portion of the Peace River Basin is underlain by upland
soils. The Arents-Hydraquents-Neilhurst soils have been strip mined for phosphate or silica sands.
Candler-Tavares-Apopka soils are characteristic of uplands and are moderately sloping, excessively
to moderately well-drained, sandy, and underlain by loamy or clay material.

Tdble31 ) ‘Hydrologic Soil Types in the Peace River Basin: Peace at Bartow, Peace at . . -
"y iy Zolfo Springs, and Peace at Arcadia Subbasins.
Soil Type Peace at Bartow Peaé:;l::lglsolfo Peace at Arcadia
Acres % Acres % Acres %
A | 78,869 31.8 39,985 20.2 3,357 2.6
B 74,847 30.2 73.249 37.0 95,718 74.7
C 33,899 13.7 23,553 11.9 9,628 75
D 60,130 24.3 61,024 30.8 19,480 15.2
TOTAL 247,745 100.0 197,810 100.0 128,184 100.0

The small distributary system near the mouth of the Peace River, in Charlotte County, also includes
Peckish-Estero-Isles tidal and barrier island soils (poorly drained mucky fine sands). Low sandy
ridges with 0-5% slopes occur near the mouth of the Peace River along Prairie Creek and are
composed of Orsino-Daytona complex of well-drained marine sands. These soils are deep and
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moderately well-drained in thick beds of marine sands. At the mouth of the Peace River, there are
Matlacha soils of mixed sands and shell and limestone fragments in altered areas immediately
landward the sand flats.

Soils adjacent to the Peace River itself are generally of the Chobee series combined with another
wetland soil type. This soil is deep, has nearly level slopes of 0-1%, is very poorly drained and
occurs in depressions with high water tables. In Polk and DeSoto counties, Nittaw-Kaliga-Chobee
and Bradenton-Felda-Chobee soil series occur, and include organic substrates of marshes and
swamps on clayey marine sediments. In Hardee County, Bradenton-Felda-Myakka soils are similar,
but occur on loamy marine sediments more characteristic of flatwoods, but not marshes and
swamps.

Table 3-2.  Hydrologic Soil Types in the Peace River Basin: Lower Peace, Payne Creek,
and Charlie Creek Subbasins. ‘

Lower Peace Payne Creek Charlie Creek
Soil Type
Acres % Acres % Acres Y%
A 3,001 1.8 7,247 9.0 3,536 1.7
B 121,414 73.8 38,361 47.9 132,137 62.6
C 13,605 8.3 8,969 11.2 52,286 24.8
D 26,610 16.2 25,544 31.2 23,064 10.9
TOTAL 164,631 100.0 80,122 100.0 211,023 100.0

Table 3-3.  Hydrologic Soil Types in the Peace River Basin: Horse Creek, Joshua Cfeek,
and Shell Creek Subbasins. :

Horse Creek Joshua Creek Shell Creek
Soil Type
Acres % Acres T Acres %
A 1,205 0.9 205 0.3 1,920 0.8
B 113,489 83.6 67,654 87.4 194,880 83.1
C 10,039 7.4 2,879 3.7 13,881 5.9
D 11,044 8.1 6,661 8.6 23,729 10.1
TOTAL 135,777 100.0 77,398 100.0 - 234410 100.0
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Figure 3-2.  Hydrologic Soil Group designations for the Upper Peace River Basin.
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Figure 3-2.  Hydrologic Soil Group designations for the Lower Peace Ri{/er Basin.
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3.1.2 Rainfall

Data from no fewer than four rain gages were used in calculating amounts of rainfall for each of the
subbasins (Figure 3-3). Total annual precipitation and average monthly precipitation for the nine
subbasins are presented in Figures 3-4 through 3-12.

Since 1970, the minimum average total annual precipitation has ranged from 32 inches (Lower
Peace) to 38 inches (6 of the 9 subbasins). Maximum values ranged from 64 inches at the Peace at
Bartow station in 1985 to 76 inches in the Joshua Creek subbasin in 1983. Maximum peaks
consistently occurred in 1983.

Average monthly precipitation was highest for the wet season (summer) and lowest in the winter
for all the basins. Rainfall was highest from June to September, and wet season monthly average
values ranged from 5.6 to 8.2 inches. Average monthly rainfall values were lowest during
November and ranged from 1.4 inches (Lower Peace) to 2 inches (Payne Creek), and average values
did not exceed 3.4 inches through May. Two subbasins, Peace at Bartow and Peace at Zolfo
Springs, had peak average monthly precipitation in July, compared with June for the other
subbasins.

Analyses of the rainfall records conducted by Coastal Environmental (1996) indicated a rainfall
deficit has occurred in all three Peace River subbasins above Arcadia. The estimated annual percent
decline in rainfall ranged from 0.32%/year at Arcadia to 0.41%/year at Bartow.

3.1.3 Existing and Future Land Use

Land use data were obtained from SWFWMD, SFWMD, and the Southwest Florida Regional
Planning Council (SWFRPC). Although other sources of data were available for various portions
of the Charlotte Harbor NEP study area, these data sources provide a complete and consistent
coverage for the entire study area.

The major urban areas in the Peace River Basin include Lakeland, Winter Haven, Bartow, Punta
Gorda, Port Charlotte, and Arcadia. The river empties into the harbor at Port Charlotte, a part of the
Charlotte Harbor Aquatic Preserve and Charlotte Harbor State Reserve, near Punta Gorda, Florida.
Portions of the Peace River have been named Outstanding Florida Waters, designated as a
Recreational Canoe Trail, and Payne Creek, a tributary to the Peace, has been designated a Special
Feature Site. In addition, the Peace River corridor of the Charlotte Harbor Aquatic Preserve
contains many recreation sites.

Existing and Future Land Use GIS Coverages for the Charlotte Harbor NEP Area are not always
consistent in land use codes and coverages. Existing Land Use Coverage presented in this document
is a combination of 1990 Southwest Florida Water Management District (SWFWMD) and 1988
South Florida Water Management District (SFWMD) land use data. Land Use data from

Peace River Basin 3-7




Charlotte Harbor National Estuary Program

Synthesis of Existing Information

® \
| ®
) I &
| N
T
® kg Pea® at
Baﬂ d ,L
| A ;gckBartow
| : edce Creek
HILLSBOROUGH Tesce Cret
COUNTY \
| 0 c e )
|
| Peace
| at Zolpho
|

Spl‘i gs
Phidden Creré, Baw,‘r

MANATEE
COUNTY

SARASOTA
QUNTY ¥

% ;
5 4

CHARLOTTE
COUNTY

A\ Harbor.

ok -]

f
T T
s
N
-
N
N
POLK N
COUNTY \
\ _—
\
@ oA
~
|
A
\
nd
{
|
N
@
HIGHLANDS
COUNTY
®
@ |
|
|
|
_ ). =
—
@ Rainfall Stations

Peace River Basin

0 5 10 15 Miles

Figure 3-3.

RAIN MONITORING STATIONS

Rainfall monitoring stations in the Peace River Basin.

,{3.) N e
Hiona) Eghuaty Pt

10320.60 D1/03/55
e \chnep\chnep apr

Peace River Basin




Charlotte Harbor National Estuary Program Synthesis of Existing Information

o oy e ]
Total Annual Precipitation
Subbasin=Peace at Bartow
5
B
g._;
|""'"'"!'""‘""[‘""""‘1"""'""f”""'“'|"""“"l
1970 1975 1980 1985 1990 1985 2000
¢ fyll year |
’_ L] a L]
Average Monthly Precipitation
Subbasin = Peace at Bartow
1.00 —
10.00 —
9.00 3
—  800—]
< 700-2
§ 600
& 500 -
E 400
3.00 —
2.00 —
1.00 —3
0.00 —|
| [ I | I | | | | [ | |
1 2 3 4 5 6 7 8 9 10 1 12|

Figure 3-4.  Total annual and average monthly precipitation in the Peace River above Bartow
subbasin of the Peace River Basin.
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Figure 3-5.  Total annual precipitation and average monthly precipitation for the Peace at Zolfo
Springs subbasin.
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Figure 3-6.  Total annual precipitation and average monthly precipitation for the Peace at Arcadia
subbasin.
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Figure 3-7.  Total annual precipitation and average monthly precipitation for the Lower Peace
subbasin.
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Figure 3-8.  Total annual precipitation and average monthly precipitation for the Payne Creek

subbasin.
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Figure 3-9.

Total annual precipitation and average monthly precipitation for the Charlie Creek
subbasin.
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Figure 3-10. Total annual precipitation and average monthly precipitation for the Horse Creek

subbasin.
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Figure 3-11. Total annual precipitation and average monthly precipitation for the Joshua Creek
subbasin.
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Figure 3-12. Total annual precipitation and average monthly precipitation for the Shell Creek

subbasin.
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SWFWMD was based on Florida Department of Transportation (FDOT) “Florida Land Use and
Cover Classification System” (FLUCCS), Levels II and Il (Appendix E). The SFWMD land use
categories, however, were identified using the District’s own classification system (not FLUCCS).
We evaluated the two systems and developed a hybrid that is now in use for this project.

Future Land Use Coverages for the Charlotte Harbor NEP were developed by Southwest Florida
Regional Planning Council (SWFRPC). SWFRPC obtained future land use maps from all RPCs in
the state, and digitized the maps to develop a state-wide coverage. The future Jand use maps
(FLUMs) are general and intended to guide future growth. They are not based on present conditions,
nor do they recognize many features that will probably be present in the future (such as smaller
wetlands). Importantly, FLUMs provide a 100% build-out scenario which does not take into account
areas which will not be developed as result of land use regulations and restrictions.

The FLUM uses a different and much simpler, land use classification system than either of the
existing Jand use coverages and does not identify existing developed urban land use or land cover.
A geographic area designated for future residential growth on the FLUM might encompass existing
commercial, institutional, or wetland areas (Rains et al. 1993). As a result, residential areas may
increase tremendously under future scenarios because existing development is not taken into account.
Direct comparisons between acreages of a particular type of Jand use for existing and future
conditions cannot be made without evaluating the criteria used to develop that land use category.

3.1.3.1 Existing Land Use/Cover

Existing land use in the Peace River Basin is presented in Figure 3-13 and Tables 3-4 through 3-6.
Land use along the river is primarily agricultural and ranch, and phosphate has been mined for about
100 years. Both sides of the river have been mined in Polk County, and the industry is moving south
into Hardee County. Zolfo Springs, Payne Creek, and Bartow subbasins in the upper portion of the
Peace River Basin have existing mining land use acreages of 14.9%, 24.8%, and 5%, respectively.

There are three companies, CF Industries, Cargill Fertilizer, Inc., and IMC-Agrico Company, with
active mining and reclamation activities in the Peace River Basin. An additional Phosphate Council
company, U.S. Agri-Chemicals, no longer mines and is completing its reclamation activities. Mobil
Mining and Minerals (Cargill) and Estech, Inc., mined in the past and are completing their
reclamation obligations. The records for these companies indicate that 60,649 acres of land were
mined in the Peace River Basin between July 1975 and December 1997 (reclamation became
mandatory in 1975). Of these, nearly 35,000 acres (58%) have been reclaimed (contoured and
revegetation) and an additional 5,423 acres (9%) have been contoured and are being revegetated.

Existing land use in the Peace River Basin is approximately 37% agriculture and 24% urban (Figure
3-13). Bartow is located near the headwaters of the river, and Fort Meade is north of Bowlegs Creek,
in addition to Wachula, Zolfo Springs, and Arcadia. The headwaters of the Peace River and
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Figure 3-13a. Existing land use in the upper Peace River Basin (SWFWMD, 1988 and 1990).
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Figure 3-13b. Existing land use in the lower Peace River Basin (SWFWMD, 1988 and 1990).
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3 and use (1990)/c0ver mthe i:’eace River Basin.
Land Use/Cover Peace at Bartow Peasc;;:ésolfo Peace at Arcadia
Acres % Acres %o Acres %

Single Family Residential 7,221 2.9 2,852 1.4 1,425 11
Medium Density Residential 24,697 10.0 4,467 2.3 515 0.4
Multi-family Residential 4,958 2.0 214 0.1 30 0.0
Commercial 7,594 3.1 950 0.5 248 0.2
Industrial 3,166 1.3 182 0.1 23 0.0
Mining 20619 | 83 65,498 33.1 0 0.0
Institutional 6,273 2.5 1,020 0.5 302 0.2
Range Lands 20,683 8.3 14,080 7.1 10,524 8.2
Barren Lands 898 0.4 90 0.0 16 0.0
Pasture 39,388 15.9 47,547 24.0 49,917 38.9
Groves 36,624 148 | 25,301 12.8 19,246 15.0
Feedlots 10 <0.1 29 <0.1 16 0.0
Nursery 436 0.2 135 0.1 159 0.1
Row and Field Crops 19 <0.1 0 0.0 84 0.1
Upland Forested 10,966 4.4 7,433 38 17,077 13.3
Freshwater - Open Water 32,559 13.1 3,364 1.7 656 0.5
Saltwater - Open Water 0 0.0 0 0.0 0 0.0
Forested Freshwater Wetland 19,379 7.8 18,119 9.2 20,424 15.9
Saltwater Wetland 0 0.0 0 0.0 0 0.0
Non-forested Freshwater 11,908 4.8 6,520 33 7.524 5.9
Wetland '

Tidal Flats 350 0.1 11 <0.1 0 0.0
TOTAL 247,745 100.0 197,810 100.0 128,184 100.0
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Table 3-5.  Current lahd use(?l@%ﬂéover in the Peace Rivélf Basiiir;;“f
Lower Peace Payne Creek Charlie Creek
Land Use/Cover Acres % Acres % Acres %
Single Family Residential 6,888 42 204 0.3 3,354 1.6
Medium Density Residential 18,726 11.4 306 0.4 956 0.5
Multi-family Residential 1,237 0.8 53 0.1 88 < 0.1
Commercial 2,639 1.6 30 <{.1 26 < 0.1
Industrial 240 0.1 20 <0.] 19 <0.1
Mining 630 04 36,987 46.2 0 0.0
Institutional 3,067 1.9 56 0.1 294 0.1
Range Lands 27,158 16.5 7,279 9.1 25,249 12.0
Barren Lands _ 500 0.3 3 <0.1 25 <0.1
Pasture 28,960 17.6 9449 | 118 93,775 44.4
Groves 10,332 6.3 8,641 10.8 24,497 11.6
Feedlots 0 0.0 17 <0.1 237 0.1
Nursery _ 26 <0.1 6 <0.1 204 0.1
Row and Field Crops ' 24 <0.1 976 1.2 0 0.0
Upland Forested 27,075 16.4 5,926 7.4 22,502 10.7
| Freshwater - Open Water 6,392 3.9 1,033 1.3 1,275 0.6
Saltwater - Open Water 477 0.3 0 0.0 0 0.0
Forested Freshwater Wetland 15,855 9.6 6,599 8.2 26,642 12.6
Saltwater Wetland 4,540 2.8 0 0.0 0 0.0
Non-forested Freshwater 9,863 6.0 2,534 32 11,880 5.6
Wetland
Tidal Flats | 2 <0.1 0 0.0 0 0.0
TOTAL 164,631 100.0 80,122 100.0 211,023 100.0
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‘Table 3-6.  Current land use(1990)/cover in the Peace River Basin. e
Horse Creek Joshua Creek Shell Creek

Land Use/Cover

Acres % Acres % Acres %
Single Family Residential 1,646 1.2 1,131 1.5 3,004 1.3
Medium Density Residential 28 <0.1 646 0.8 0 0.0
Multi-family Residential 0 0.0 37 <0.1 86 <0.1
Commercial 0 0.0 192 0.2 11 <01
Industrial 9 <0.1 7 <0.1 0 0.0
Mining 1,922 1.4 0 0.0 26 <0.1
Institutional 213 02 536 0.7 235 0.1
Range Lands 26,151 19.3 7,184 9.3 48,820 20.8
Barren Lands 11 <0.1 76 0.1 254 0.1
Pasture | s0.665 37.3 39,026 504 82,049 35.0
Groves 9,530 7.0 15,889 20.5 35,527 15.2
Feedlots 54 <0.1 0 0.0 4 <0.1
Nursery 42 < 0.1 79 0.1 9 <0.1
Row and Field Crops 846 0.6 0 0.0 545 0.2
Upland Forested 19,860 14.6 4,343 5.6 25,552 10.9
Freshwater - Open Water 294 02 348 0.4 1,048 0.4
Saltwater - Open Water 0 - 0.0 0 0.0 6 <0.1
Forested Freshwater Wetland 15,044 11.1 2,848 3.7 6,698 29
Saltwater Wetland 0 0.0 0 0.0 0 0.0
Non-forested Freshwater |- 9461 7.0 5,056 6.5 30,537 13.0
Wetland '
Tidal Flats 0 0.0 0 0.0 0 0.0
TOTAL 135,777 100.0 77,398 100.0 234,410 100.0
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the estuary in Charlotte County are highly developed and include the urbanized areas of the Peace
River Shores, Harbour Heights, Punta Gorda, and Port Charlotte. Two railroads and 13 other bridges
cross the river. Development along the Peace River in Hardee and DeSoto counties is limited.

Highest percentages of urban land uses among subbasins in the Peace River Basin are Lower Peace
(20%), Zolfo Springs (38%), and Bartow (47%) subbasins. The urban jand use can be attributed
predominantly to medium density residential.

3.1.3.2 Future Land Use

The portion of the Peace River Basin within Charlotte County is expected to have the greatest
increase in urban land uses as a result of coastal development, while the interior counties are
expected to have smaller increases in urban development (Figure 3-14). One of the most conspicuous
changes in future land use is the increase from 20% to 40% urban land use accounted for in the
Lower Peace and from 3% to 28% in the Joshua Creek subbasin under future planning (Table 3-7
through 3-9). A small increase in agriculture also appears in future land use for the Lower Peace
subbasin, although large increases in future agricultural land use occur in three additional subbasins.

The most conspicuous differences in existing and future land use in the Peace River Basin are
exhibited for mining. Future land maps indicate large increases in mining land use in Zolfo Springs,
Payne Creek, and Bartow subbasins. Future percentages of land use in Zolfo Springs, Payne Creek,
and Bartow subbasins in the Peace River Basin include 50%, 92%, and 4% respectively of the
acreage in mining.

3.1.4 Surface Water Hydrology and Water Management Practices

The primary flowway in this basin is the Peace River. Several major tributaries flow into the Peace
River, with flows from Zolfo Springs, Payne Creek, Charlie Creek, Horse Creek, Joshua Creek, and
Shell Creek contributing to the total flow of the river. The Peace River is a free-flowing river over
its entire stretch, although two of its tributaries have regulated flow. A control structure (P-11) is
found in its headwaters on Saddle Creek south of Lake Hancock, and a dam at the City of Punta
Gorda’s water supply reservoir on Shell Creek.

3.1.4.1 Surface Water Hydrology
Total monthly streamflow data were obtained from USGS monitoring records for the Peace River

Basin and used to calculate existing streamflow inputs. Gaging stations are identified in Figure 3-15
for the Peace River Basin.
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Figure 3-14.  Future land use in the Upper Peace River Basin (SWRPC).

Peace River Basin

3-24




Charlotte Harbor National Estuary Program Synthesis of Existing Information

| I Mining

Agriculture
Preserved Land

Urban and Build Up

FUTURE LAND USE
Peace River Basin (Lower)

I.}‘ “

B
Horal Eshraty ol
. 103322.40 2 20 99
012345 Miles m &: chnep [ulluse.apr
b ™ e ™ o}

Figure 3-14. Future land use in the Lower Peace River Basin (SWRPC).
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Table3-7, ' Future land use (2010)/cover in the Peace River Basin.

Land Use/Cover Peace at Bartow Peasc;;:ésolfo Peace at Arcadia
Acres % Acres % Acres %
Single Family Residential 55,489 22 6,139 3 7,511 6
Multi-family Residential 4,747 2 3,194 2 142 0.1
Rural Residential 109,260 44 49,309 25 335 0.3
Commercial 22,281 9 6,222 3 3,236 3
Industrial 5,141 2 163 <0.1 0 0
Mining 9,881 4 98,449 50 38,676 30
Agricultural 0 0 30,656 15 78,084 61
Wetlands 31,281 13 1,912 1 0 0
Protected Resource 8,851 4 1,762 1 197 0.2
TOTAL 246,931 100 197,806 100 128,181 100

Table 3-8, Future land use (2010)/cover in the Peace River Basin.
Lower Peace Payne Creek Charlie Creek

Land Use/Cover Acres % Acres % . Acres %
Single Family Residential 49,462 30 462 0.1 7,178 33
Multi-family Residential 6,249 4 463 0.1 119 0.1
Rural Residential 11,473 7 239 <0.1 8,720 4.1
Commercial 9,322 6 728 1 38 < 0.1
Industrial 2,355 1 0 0 228 0.1
Mining 4,452 3 73,524 93 0 0.0
Agricultural 55,712 34 3,282 4 194,041 90.7
Wetlands 1 <0.1 289 04 0 0.0
Protected Resource 24,748 15 293 0.4 3,506 1.6
TOTAL 163,781 100.0 79,280 100.0 213,830 100.0
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Table 3-9.  Future land use (2010)/cover in the Peace River Basin.

. Horse Creek Joshua Creek Shell Creek
Land Use/Cover Acres % Acres % Acres %
Single Family Residential 4,167 31 21,141 68.1 6,911 2.9
Multi-family Residential 0 0.0 0 0.0 179 < (.1
Rural Residential 0 0.0 1,114 0.1 4,780 2.0
Commercial 669 0.5 2,459 32 1,444 0.6
Industrial 0 0.0 0 0.0 0 0.0
Mining 55,553 40.8 0 0.0 0 0.0
Agricultural 75.629 55.6 52,683 68.1 213,233 88.3
Wetlands 0 0.0 0 0.0 0 0.0
Protected Resource 0 0.0 0 0.0 14,884 6.2
TOTAL 136,018 100.0 77,397 100.0 241,462 100.0
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Total annual flow and average monthly flow are presented for eight stations in the basin, in order of
increasing distance upstream from the mouth of the river (Figure 3-16 through 3-23). Total annual
flows ranged from less than 1,000 to 10,000 cfs among the different stations. All stations exhibit
large variation in discharges, but have seasonally characteristic patterns.

Maximum discharges occurred in September, near the end of the summer rainy season and are
generally associated with hurricanes or tropical storms. Maximum September discharges are
generally three to four times greater than the smaller peak discharges in May. Stream flows were
lowest for December and May at all stations.

The three stations on the river channel have flows ranging from about 2500 cfs at Arcadia
(downstream), to 1400 cfs at Zolfo Springs, to 450 cfs at Bartow (farthest upstream). The remaining
five stations along tributaries ranged from about 220 cfs (Payne Creek) to nearly 700 cfs (Charlie
Creek), reflecting the smaller drainage areas of the tributaries.

Deviations from general relationships between irends in rainfall and stream flow have been described
by Hammett (1988) and Coastal Environmental (1994). A trend of decreasing wet season and dry
season flows for the Peace River at Zolfo Springs, Bartow, and Arcadia cannot be attributed to
rainfall trends alone, as it can for flows in other basins, and may be a result of declining artesian
water levels of the Floridan Aquifer (Hammett, 1981). Results from Coastal Environmental indicate
that the downward trends in flows ranged from a 1.32%/year decrease in flow in the Peace River at
Arcadia to 2.53%/year in the Peace River at Bartow. The majority of the flow decline in the Peace
River at Arcadia could be attributed to rainfall while factors other than rainfall contributed much
more significantly in the Peace River at Bartow.

3.1.4.2 Urban Management Practices

Urbanized areas of the Peace River Basin are scattered throughout the basin and are associated with
the cities of Lakeland, Winter Haven, and Bartow to the north, the smaller towns of Ft. Meade, Zolfo
Springs, Wauchula, and Arcadia along the river, Avon Park to the east, Port Charlotte adjacent to
Charlotte Harbor, and Punta Gorda in the Shell Creek subbasin. The discussion of urban
management practices is divided into urban water uses and urban water discharges, including reuse.

Water Use

Urban water uses include public water supply, mining facilities, industrial operations, and
recreational uses. Discussion of water use is focused on facilities with an average permitted quantity
greater than 0.5 million MGD. All water use information for those parts of the Charlotte Harbor NEP
study area within the borders of the Southwest Florida Water Management District (SWFWMD),
including the entire Peace River Basin, is from SWFWMD (1997) and SWFWMD (1992).
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Figure 3-16.  Plots of total annual flow and average monthly flow at station 02294650 in the Peace

River Basin.
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Total Annual Flow
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Figure 3-17.  Plots of total annual flow and average monthly flow at station 02295637 in the Peace
River Basin.
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Total Annual Flow
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Figure 3-18.  Plots of total annual flow and average monthly flow at station 02296750 in the Peace
River Basin.
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Figure 3-19.  Plots of total annual flow and average monthly flow at station 02295420 in the Peace
River Basin.
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Figure 3-20.  Plots of total annual flow and average monthly flow at station 02296500 in the Peace
River Basin.
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Figure 3-21.  Plots of total annual flow and average monthly flow at station 02297310 in the Peace
River Basin.
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Figure 3-22.  Plots of total annual flow and average monthly flow at station 02297100 in the Peace
River Basin.
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Figure 3-23. Plots of total annual flow and average monthly flow at station 02298202 in the Peace
! River Basin.
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- Public Supply

Table 3-10 shows the public water supply facilities in the Peace River Basin with permitted
withdrawals of more than 0.5 MGD, as well as the withdrawal sources for the facilities. A discussion
of the populations served by each plant, withdrawal amounts, and withdrawal methods follows.

Public Watei‘ supply facilities in the Peace River Basin.

Facility &?{g:;?afzﬁ é%)e) Source
Charlotte Harbor Water Association 0.71 Intermediate aquifer
City of Punta Gorda 421 Shell Creek Reservoir
Peace River Treatment Facility 8.60 Peace River, ASR via Floridan aquifer
City of Arcadia 0.91 Intermediate aquifer
City of Wauchula 0.86 Floridan aquifer
Avon Park ‘ 2.40 Floridan aquifer
Bartow 345 Floridan aquifer
Bartow Airport 0.72 Floridan aquifer
Dundee 1.66 Floridan aquifer
Fort Meade 1.66 Floridan aquifer
Garden Grove Water Company 3.60 Floridan aquifer
Haines City 2.30 Floridan aquifer
Lake Alfred 0.89 Floridan aquifer
Lakeland 28.30 Floridan aquifer
PCBOCC* - South Lakeland 1.72 Floridan aquifer
Lake Wales 4.36 Floridan aquifer
PCBOCCH* - Lake Wales 1.27 Floridan aquifer
Winter Haven 7.60 Floridan aquifer
PCBOCC* - Lake Garfield 1.30 Floridan aquifer
PCBOCC* - Auburndale 345 Floridan aquifer

* - Polk County Board of County Commissioners
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The Charlotte Harbor Water Association, Inc., is a private utility water treatment plant on the
northern side of the Peace River near the I-75 bridge crossing of the river, in Charlotte County. The
plant withdraws via four wells from the Intermediate aquifer, with well depths of 450-565 feet.
Permitted average daily groundwater withdrawals is 0.71 MGD. The Charlotte Harabor Water
Association Inc. plant has an emergency connection with the PRMRWSA'’s Peace River Facility via
a 6-inch diameter pipeline. This facility provided an estimated population of 5,256 with 0.37 MGD
during 1990 (SWFWMD, 1992).

The City of Punta Gorda Municipal Water Treatment Facility, also in Charlotte County, withdraws
from the Shell Creek Reservoir, an impoundment on Shell Creek created by Hendrickson Dam, just
upstream of the conjunction of Myrtle Slough with the creek. Permitted average withdrawal is 4.22
MGD. The plant supplied an estimated population of 18,666 with 3.44 MGD during 1990
(SWFWMD, 1992).

The Port Charlotte/Murdock area obtains its potable water supply from the PRMRWSA through
surface water withdrawals from the Peace River, and stores some of the water during the wet season
via aquifer storage and recovery (ASR) in the Floridan aquifer and offstream surface reservoir for
use during the dry season. The PRMRWSA is permitted to withdraw an average amount of 8.6 MGD
from the Peace River. During 1990, the plant provided 8.05 MGD to an estimated 58,219 people
(SWFWMD, 1992).

The City of Arcadia, in DeSoto County, operates a potable water treatment plant, with a permitted
average withdrawal of 0.91 MGD. This withdrawal is via five wells from the Intermediate aquifer,
with the wells ranging in depth from 255 to 350 feet deep, and having a total pumping capacity of .
2.52 MGD. The City provided approximately 0.81 MGD to a population of 7,924 during 1988 |
(SWFWMD, 1992).

The City of Wauchula, in Hardee County, obtains its potable water supply from four wells from the
Floridan aquifer. Well depths are 629-1152 feet, and the wells have a total pumping capacity of 5.07
MGD. The permitted average withdrawal is 0.86 MGD. During 1990, the City supplied
approximately 4,419 people with withdrawals of 0.88 MGD (SWFWMD, 1992).

Avon Park, in Highlands County, has a municipal utility which withdraws via five wells from the
Floridan aquifer, with a combined pumping capacity of 11.55 MGD, and maintains an additional well
as a backup. Well depths are 900-1100 feet, with permitted average withdrawals of 2.4 MGD. This
utility supplied an estimated population of 11,928 via average withdrawals of 1.68 MGD during 1990
(SWFWMD, 1992).

There are 14 potable water supply plants in the Polk County area within the Peace River Basin
(SWFWMD, 1992). The Bartow municipal supply utilizes seven wells to withdraw a permitted
average of 3.45 MGD from the Floridan aquifer, with well depths from 315-765 feet. The Bartow
supply served an estimated population of 16,260 with approximately 2.65 MGD during 1990
(SWFWMD, 1992). The City of Bartow also operates a water supply system at the Bartow Airport,
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which serves the airport, the industrial park, and the subdivisions of Wheeler Heights, Gordon
Heights, and Gate Road Park. The airport system is permitted to withdraw an average of 0.72 MGD
from the Floridan aquifer, with five wells having a pumping capacity of 2.23 MGD and depths of
250-700 feet withdrawing from the aquifer. In 1990, the airport system served an estimated
population of 2,287, whose total water use was an estimated 0.57 MGD (SWFWMD, 1992).

The Dundee municipal plant operates two wells withdrawing from the Floridan aquifer at depths of
614 and 755 feet, with permitted average withdrawals of 1.66 MGD. The Dundee plant provided
service to an estimated population of 2,664, with a total water use of 0.58 MGD during 1990
(SWFWMD, 1992). The municipal supply for Fort Meade is permitted to withdraw an average of
1.66 MGD from its three wells into the Floridan aquifer, with the wells ranging in depth from 836
to 900 feet and having a pumping capacity of 6.10 MGD. This municipal plant provided an
estimated population of 5,800 with an estimated water use of 0.98 MGD during 1990 (SWFWMD,
1992).

The Garden Grove Water Company is a private supplier which operates 14 wells withdrawing from
the Floridan aquifer at depths of 348 to 772 feet. The wells have a total pumping capacity of 13.58
MGD, and the utility is permitted an average of 3.6 MGD. The Garden Grove supplier provided
service for an estimated population of 20,598 with a total water use of 3.30 MGD during 1990
(SWFWMD, 1992). The Haines City municipal supply is permitted to withdraw an average of 2.30
MGD from the Floridan aquifer, with withdrawals via six wells which are 570-950 feet deep. Haines
City supplied an estimated 11,340 people with a total water use of 2.27 MGD during 1990
(SWFWMD, 1992). The Lake Alfred municipal supply withdraws its permitted average of 0.89
MGD from the Floridan aquifer, utilizing three wells, about 400 feet deep, with a total pumping
capacity of 4.32 MGD. Lake Alfred supplied an estimated population of 3,641 people with a water
use of 0.59 MGD during 1990 (SWFWMD, 1992).

The Lakeland municipal supply is permitted to withdraw an average of 28.3 MGD from the Floridan
aquifer. This supply is via 16 wells with depths of 550 to 1010 feet, with a total capacity of 53.71
MGD. The Lakeland plant provided service to an estimated population of 118,507 with an estimated
water use of 24.4 MGD during 1990 (SWFWMD, 1992). The Polk County Board of County
Commissioners operates the utility for South Lakeland. Permitted average withdrawals are 1.72
MGD, from six wells withdrawing from the Floridan aquifer. The wells have a total pumping
capacity of 6.98 MGD, with depths of 315-760 feet. The South Lakeland utility supplied an estimate
population of 11,900 with an estimated 1.4 MGD during 1990 (SWFWMD, 1992).

The Lake Wales municipal supply is permitted to withdraw an average of 4.36 MGD from the
Floridan aquifer, and utilizes seven wells for this purpose. The wells range in depth from 850 to
1100 feet, and have a combined pumping capacity of 15.76 MGD. The Lake Wales municipal supply
provided water to approximately 12,696 people with an estimate water use of 3.97 MGD during 1990
(SWFWMD, 1992). The Polk County Board of County Commissioners also operates a municipal
supply facility at Lake Wales, with the facility permitted to withdraw an average of 1.27 MGD from
the Floridan aquifer. Withdrawals are via serveral wells with a combined pumping capacity of 6.14
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MGD, and depths of 545 to 1255 feet. This Lake Wales supply facility provided an estimated
population of 4,000 with approximately 1.2 MGD during 1990 (SWFWMD, 1992).

The Winter Haven municipal supply operates 10 wells with a combined capacity of 20.18 MGD.
These wells withdraw from the Floridan aquifer at depths between 593 and 816 feet to supply the
permitted average of 7.6 MGD. In 1990, the facility supplied a population of approximately 30,011
with water use of 7.4 MGD (SWFWMD, 1992). The Polk County Board of County Commissioners
operates water supply facilities at Lake Garfield and at Auburndale, in addition to those described
earlier. The Lake Garfield facility is permitted to withdraw an average of 1.3 MGD via six wells
from the Floridan aquifer, with the wells having depths of 552 to 700 feet and total capacity of 4.72
MGD. The Lake Garfield plant provided approximately 5,788 people with about 1.2 MGD during
1990 (SWFWMD, 1992). The Auburndale facility operates five wells, with depths of 600 to 650
feet, which withdraw the permitted average of 3.45 MGD from the Floridan aquifer. The wells have
a maximum capacity of 11.52 MGD. This facility supplies the Dial Company, the Nakosa Company,
the Florida Brewery, and the International Paper Company. During 1990, an estimated 13,118 people
were provided with 2.28 MGD (SWFWMD, 1992).

In the early 1970's General Development Utilities began to actively search for a major regional water
source for the projected population growth in a number of large communities in Southwest Florida
under construction or planned by its parent company, General Development Corporation. These
developments included the City of North Port in Sarasota County, Port Charlotte in Charlotte County,
South Gulf Cove in Charlotte County, and two developments for which DRI’s were later abandoned:
Myakka Estates in Sarasota County and Villages of DeSoto in Desoto County. Population
projections at the time for these developments made for the year 2020 exceeded a quarter million new
residents in these planned communities. General Development Utilities goal was to establish a
reliable and expandable source of potable water to supply this projected rapid population growth.
After reviewing a number of potential alternative sources, and seeking the advice of numerous
consultants including the staff from the University of Miami, it was determined that the site of the
current water treatment facility on the Peace River in DeSoto County provided the greatest
opportunity for a sustainable water supply for development within the three county area.

The first Consumptive Use Permit (CUP) for the facility was issued by SWFWMD in 1976. This
permit mandated as a special condition that General Development Utilities undertake a
Hydrobiological Monitoring Program to develop a data base which would allow for the assessment
of potential impacts that freshwater withdrawals might have on biological communities in the Peace
River downstream of the Plant and in upper Charlotte Harbor. Background monitoring began in
1976, construction of the facility was completed and withdrawals began in 1980. As part of the
initial construction a small reservoir was dug and soon thereafter construction began on a series of
aquifer storage recover wells (ASR). Adequate storage was identified as an important potential issue
early in the initial evaluation and planning for the future facility. Unlike many other water treatment
plants which utilize surface waters, there is no in-stream barrier in the Peace to impound water during
the typically dry winter and spring months. In addition, SWFWMD mandated as an initial condition
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no withdrawals below certain low flows. As a result the Peace River Plant has always relied on off
stream storage to maintain supplies during the dry season and/or drought conditions.

At the time of the first permit renewal in 1982 withdrawals comprised only a fraction of a percent
of total flows. However, when the permit was renewed six years later, conditions had changed.
Demands had started to increase, and southwest Florida was in the midst of one of the driest periods
on record. General Development’s consulting scientists and those from the District agreed that the
existing withdrawal schedule caused the plant to rely too heavily on periods of low to moderate
flows. As a result the withdrawal schedule was modified. A minimum criterion was established of
no withdrawals when flows at Arcadia were below 100 cfs during spring months and 130 cfs the
remainder of the year. Beyond that withdrawals could equal up to 10% of the daily flow at Arcadia,
with a maximum not to exceed 22.0 MGD. This schedule increased minimum flows to the estuary,
and allowed withdrawals to more closely follow the natural variability of the system.

In 1990 General Development Company filed for bankruptcy protection. Charlotte County took
control of General Development Utilities facilities within Charlotte County, and ownership of the
Peace River Water Treatment Plant was transferred to the public Peace River/Manasota Regional
Water Supply Authority. The authority was formed and functions through agreements made among
Manatee, Sarasota, Desoto and Charlotte Counties. With the Authority’s ownership of the Peace
River Water Treatment Facility, the Authority soon began plans to expand the plant and make it more
of the regional supply originally envisioned by General Development Utilities. A further goal of the
Authority has been to develop a series of interconnections among the member county’s water
supplies to reduce potential effects of natural disasters and other interruptions in supply. The
Authority’s plan to expand the Peace River Facility in Desoto County and interconnect it with
Carlton Reserve Water Treatment Plant in Sarasota County is generally referred to as the “Peace
River Option™.

As currently envisioned, the Peace River Option is comprised of the following elements.

) Expand the current Water Treatment Facility on the Peace River fromm its current
capacity of 12 mgd to 18 mgd.

) Construct a large number of new additional Aquifer Storage Recovery Wells in order
to increase the storage capacity to meet expected increasing demands during the dry-
season.

° Construct a 42 inch pipe from the Peace River Treatment Facility in DeSoto County

to the Carlton Reserve Water Treatment Plant in Sarasota County.

The twenty-year Water Use Permit issued by SWFWMD in 1996, allows the Regional Water Supply
Authority a set amount of water with a maximum annual average quantity of 32.7 mgd. The new
permit increases the minimum flows as measured at Arcadia under which no withdrawals can occur
to 130 cfs year round. Withdrawals can still not exceed 10% of the average daily flow at Arcadia.
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What the Regional Water Supply Authority will be able to do is to withdraw, treat and store more
water under high flows, with the removal of the 22 MGD upper cap, and an increase in plant
capacity.

A number of concerns have been expressed with regard to the Peace River Option. Such concerns
generally fall into three categories:

. Potential impacts which increased withdrawals may have on the biological
communities of lower Peace River/Upper Charlotte Harbor.

. The precedent of inter-basin transfers of water.
° Effects this will have on future water supplies for projected growth in Charlotte
County.
- Mining

Within the Peace River Basin mining land use covers 125,683 acres, or about 9% of the basin, as
shown in the 1990 SWFWMD land use coverage. The preponderance of this land use (93%) is found
in the Polk County portion of the basin and is associated with the phosphate mining activity in the
region (Figure 3-16). The land use coverage also shows that mining occurs in portions of the basin
within Charlotte, DeSoto, Hardee, Hillsborough, and Manatee counties. There are nine mining
operations found within the Peace River Basin which have permitted average water uses of at least
0.5 MGD, with all withdrawals from groundwater sources (SWFWMD, 1997). Table 3-11 lists the
mining operations, permitted average and maximum withdrawals, and withdrawal source for each
mine.

Table 3-11. Mining operations water use in the Peace River Basin.
Compan Permitted Average Permitted Maximum Source
pany Withdrawal MGD) | Withdrawal (MGD)

CF Industries, Inc. 7.73 10.30 Groundwater
Cargill Fertilizer, Inc. 12.00 15.00 Groundwater
E.R Jahna Industries, Inc. 5.75 9.12 Groundwater
Mobil Mining & Minerals 16.40 19.00 Groundwater
Co.

Mobil Mining & Minerals 1.36 - Groundwater
Co.

Agrico Chemical Co. 9.00 12.00 Groundwater
Agrico Chemical Co. 13.80 17.28 Groundwater
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" Mmmg operatlons water use in the Peace River Basin.
George Coleman &Adrian R. 1.20 ——- Surface water
Mining
Lunter, Paul 1.73 1.73 Surface water
IMC-Agrico Co. & Farmland 23.30 ' 27.00 Groundwater

CF Industries, Inc., operates a mining facility which had water use of 7.46 MGD in 1994, with a
permitted average withdrawal of 7.73 MGD, and a permitted maximum withdrawal of 10.3 MGD.
Cargill Fertilizer, Inc., has a mine with a permitted average withdrawal of 12.0 MGD and a permitted
maximum withdrawal of 15.0 MGD, for which 1994 water use was 15.3 MGD. The E.R. Jahna
Industries, Inc., mine used 3.91 MGD in 1994, of the permitted average withdrawal of 5.75 MGD
and a permitted maximum withdrawal of 9.12 MGD (SWFWMD, 1997).

Mobil Mining and Minerals Company has two mining operations in the basin. One operation had
a 1994 water use of 11.51 MGD, with a permitted average withdrawal of 16.4 MGD and a permitted
maximum withdrawal of 19.0 MGD. The other Mobil Mining and Minerals Company mining
operation had a 1994 water use of 1.36 MGD, which was also the permitted average quantity
(SWFWMD, 1997).

U.S. Agri-Chemicals also has two mining operations in the basin. One of these has a permitted
average of 9.0 MGD, a permitted maximum of 12.0 MGD, and used 8.98 MGD in 1994. The other
Agrico Chemical Company operation used 13.77 MGD in 1994, of a permitted average withdrawal
of 13.80 MGD and a permitted maximum withdrawal of 17.28 MGD (SWFWMD, 1997). IMC
Agrico Company has a mine in the Peace River Basin, which in 1994 utilized 0.52 MGD, its
permitted average withdrawal. The permitted maximum withdrawal for this operation is 0.73 MGD.
IMC-Agrico Company & Farmland also operates a mine in the basin, which used its permitted
average withdrawal, 23.3 MGD, in 1994, and has a permitted maximum withdrawal of 27.0 MGD
(SWFWMD, 1997).

The George Coleman & Adrian R. Mining operation near the Charlotte/DeSoto County line has a
permitted average withdrawal of 1.197 MGD from surface water, all of which was utilized in 1994.
On the southeastern side of the Peace River in Charlotte County is the Paul Lunter mining operation,
which has a permitted average maximum withdrawal of 1.73 MGD, and withdrew the entire
permitted quantity from surface water in 1994 (SWFWMD, 1997).

- Industrial
Industrial land use in the Peace River Basin totals 3,614 acres. This is only about 0.3% of the basin

area, with 91% of the industrial land uses found in Polk County (Figure 3-13). Industrial land uses
are also found within the basin in Charlotte, DeSoto, and Hardee counties. A total of 19 industrial
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operations with permitted water use greater than 0.5 MGD are in the Peace River Basin (SWFWMD,
1997), as shown in Table 3-12.

Table 3-12. Industrial facilities water use in the Peace River Basin.
Company Pe.zrmitted Average Pel:mitted Maximum | 1994 Use Source
Withdrawal (MGD) | Withdrawal (MGD) MGD)

IMC-Agrico Co. 9.32 18.60 6.84 Groundwater
IMC-Agrico Co. (South 2.33 8.16 2.33 Groundwater
Pierce).
Central Florida Power Ltd. 1.70 -—-- 1.70 Groundwater
U.S. Agri-Chemicals Corp. 6.50 7.52 8.58 Groundwater
Farmland Hydro Ltd. 9.50 15.00 5.5 Groundwater
Polk Power Partners Ltd. 0.76 ---- 0.76 Groundwater
Kaplan Industries, Inc. 1.00 -— 0.51 Groundwater
CF Industries, Inc. 7.88 18.50 7.80 Groundwater
Cargill Fertilizer, Inc. 5.20 — 5.16 Groundwater
Orange Cogeneration Ltd. 0.66 - 0.66 Groundwater
City of Lakeland Power Plant 3.00 4.36 2.90 Groundwater
Auburndale Power Partners 1.80 -- 1.80 Groundwater
Florida Distillers Co. 1.31 - 1.31 Groundwater
City of Lakeland 172.87 270.72 0.80 Surface water
Ridge Generating Station Ltd. 11.34 — 11.34 Groundwater

| SFE Citrus 1.00 3.00 1.00 Groundwater
Coca-Cola Foods (Auburndale) 3.81 - 3.81 Groundwater

- Recreational

Golf courses and landscape (parks, medians, attractions, cemeteries, and other green areas) water use
locations are not identified in SWFWMD (1997), so that no basin-specific water use may be
associated with these land uses. However, the document does provide water use by county for golf
courses and landscape for that portion of the county within the SWFWMD. Portions of Charlotte
County within the SWFWMD had water use associated with golf courses for 1994 of 2.9 MGD, and
landscape water use for the same time period was 0.5 MGD, for a total recreational use of 3.4 MGD
\ for the county. In DeSoto County, golf course water use was 0.6 MGD in 1994, and landscape water
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use was 0.1 MGD, totaling 0.7 MGD for the county. Hardee County golf courses and landscape
water usages were 0.2 MGD and 0.1 MGD, respectively, for a total of 0.3 MGD during 1994. For
that portion of Highlands County within the SWFWMD, golf course and landscape water usages in
1994 were 2.1 MGD and 0.3 MGD, totaling 2.4 MGD. Hillsborough County water use by golf
courses was 9.6 MGD in 1994, while landscape water use for the county was 3.0 MGD, totaling
12.6 MGD for recreational uses. Manatee County golf courses used 3.0 MGD for irrigation, and
Jandscape water use in the same county was 0.1 MGD, for a total recreational water use of 3.1 MGD.
For the portion of Polk County within the SWFWMD, 1994 golf course use was 6.7 MGD, and
landscape use was 4.1 MGD, giving a total recreational use of 10.8 MGD. Sarasota County golf
course use was 7.9 MGD, and landscape use was 0.4 MGD, for a total of 8.3 MGD in 1994
(SWFWMD, 1997).

Water Discharge and Reuse

There are 15 major domestic waste water treatment plants in the Peace River Basin associated with
the urbanized areas in the basin (Zarbock et al., 1995). The Auburndale North Plant WWTP
discharges to surface waters near Bartow, and has other surface discharge as well. The City of
Bartow WWTP utilizes its effluent for industrial reuse. The City of Lake Alfred WWTP discharge
is used for spray irrigation, as are the effluents from the two City of Winter Haven discharges and
that from the City of Lake Wales WWTP. The City of Ft. Meade WWTP discharges to percolation
ponds. The cities of Bowling Green and Wauchula WWTPs discharge to surface waters. The
Charlotte County facilities of South Port and East Port WWTPs send effluent to percolation ponds
and for use in spray irrigation, with the East Port facility also utilizing deep well injection for part
of its effluent disposal. Rampart Utilities WWTP discharges to percolation ponds, and the City of
Punta Gorda WWTP effluent is sprayed over a spray field which drains to Myrtle Slough. The City
of Arcadia WWTP utilizes surface discharge for its effluent (Zarbock et al., 1995).

3.1.4.3 Agricultural Management Practices

The Peace River drains a largely agricultural area (43% of the basin), with the Peace River Basin
containing approximately 1,477,000 acres (2,308 square miles). The 1990 agricultural land use area
within Manatee and Sarasota counties was estimated by SWFWMD (1994) as shown in Tables 3-13
and 3-14. Estimates of irrigated acreages for each of these crops and water use were also reported.
Only a small portion of Hillsborough County is within the Peace River Basin, with this portion of
the basin containing only 115 acres of agricultural land uses, all pasture.

i 1990 estimated ci‘op acreages, irrigation types, and water use in Manatee >
County. e

Crop Acreage Irrigation Type -Acreage Water Use (MGD)

Agronomic 2,000 Seepage 2,000 2.1
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Table 3-13. 1990 estimated crop acreages, irrigation types, and water use in Manatee

County.

Crop Acreage Irrigation Type -Acreage Water Use (MGD)
Row/Field 24,200 Low volume 2,800 77.0
Crops Seepage 20,900
Citrus 19,300 Overhead 965 18.5

Low Volume 13,510
Seepage 965
Nursery 2,175 Overhead 975 14.6
Low Volume 100
Seepage 1,100
Sod 3,200 Overhead 2,200 6.4
Low volume 1,000
Irrigated 1,450 Seepage 1,450 2.4
Pasture
TOTALS 52,325 Overhead 4,140 121.0
Low Volume 17,410
Seepage 26,415
Table 3-14. 1990 estimated crop acreages, irrigation types, and water use in Sarasota
County.

Crop Acreage Irrigation Type - Acreage Water Use (MGD)
Agronomic 200 Seepage 200 0.2
Row/Field 3,100 Seepage 3,100 9.1
Crops
Citrus 1,800 Low Volume 1,530 32

Seepage 180
Nursery 220 Overhead 220 1.5
Sod 5,000 Seepage 5,000 10.0
Irrigated 555 Seepage 555 0.9
Pasture
TOTALS 10,875 Low Volume 1,530 249
Seepage 9,035
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Estimates for major crop acreages, irrigation types, and water use requirements for 1990 for Charlotte
County are shown in Table 3-15. Similar estimates for DeSoto, Hardee, Polk, and Highlands
counties are shown in Tables 3-16 through 3-19. Total 1990 agricultural acreage from these
estimates for Charlotte County was 13,565 acres, with an associated estimated water use of 22.6
MGD. Total estimated 1990 agricultural acreage for DeSoto County was 74,350 acres, with an
associated estimated water use of 119.9 MGD. Estimated agricultural acreage in 1990 for Hardee
County was 59,000 acres, with an estimated water use of 82.3 MGD. Total 1990 agricultural acreage
from these estimates for Highlands County was 56,356 acres, with an associated estimated water use
of 76.1 MGD. Estimated 1990 agricultural acreage for Polk County was 94,221 acres, with an
associated estimated water use of 104.2 MGD. In all, the counties partially within the Peace River
Basin contained an estimated 1990 agricultural acreage of 360,692 acres, with an estimated water
use of 551.0 MGD.

i éfed‘ érop acreages, irrigation types, and water use in Charlotte
unty. . | | |
Crop Acreage Irrigation Type - Acreage Water Use (MGD)

Row/Field 1,500 Seepage 1,500 4.4
Crops
Citrus 10,500 Low Volume 8,925 13.6

Seepage 1,050
Nursery 215 Overhead 215 1.4
Sod 1,200 Seepage 1,200 29
Irrigated 150 Seepage 150 0.3
Pasture
Totals 13,565 Overhead 215 22.6

Low Volume 8,925

Seepage 3,900

6. 1990 ‘és:tihi‘at‘ed crop acreages, irrigation types, and water use in DeSoto
(v County. . |

Crop Acreage Irrigation Type - Acreage Water Use (MGD)
Row/Field 5,500 Seepage 5,500 16.0
Crops
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Table 3-16... 1?90 «esmmateﬂ cmp acrea n types, and water use in DeSoto
o County. |
Crop Acreage Irrigation Type - Acreage Water Use (MGD)
Citrus 57,500 Overhead 2,875 76.2
Low Volume 40,250
Seepage 11,500
Nursery 150 Overhead 150 1.0
Sod 10,000 Overhead 10,000 24.6
Irrigated 1,200 Seepage 1,200 21
Pasture
Totals 74,350 Overhead 13,025 119.9
Low Volume 40,250
Seepage 18,200
Table 3-17. 1990 estimated crop acreages, 1rrigation I:ypes, and watar use in Hardee
. County, \
Crop Acreage Irrigation Type - Acreage Water Use (MGD)
Row/Field 7,050 Seepage 7,050 20.7
Crops
Citrus 51,000 Overhead 5,100 589
Low Volume 38,250
Seepage 2,550
Nursery 150 Overhead 150 1.0
Sod 500 Seepage 500 1.2
Irrigated 300 Seepage 300 0.5
Pasture
Totals 59,000 Overhead 5,250 82.3
Low Volume 38,250
Seepage 10,400
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Table 3-18. 1990 estimated crop acreages; irrigation types, and water use in Highlands'
| County, RARATE SR -
Crop Acreage Irrigation Type - Acreage Water Use (MGD)
Agronomic 1,750 Seepage 1,750 1.8
Citrus 33,121 Overhead 8,280 70.7
Low Volume 24,841
Nursery 485 Overhead 388 32
Low Volume 97
Irrigated 21,000 Seepage 21,000 0.4
Pasture
Totals 56,356 Overhead 8,668 76.1
Low Volume 24,938
Seepage 21,000

990 estimated crop acreages, irrigation types, and water use in Polk
unty. . R
Crop Acreage Irrigation Type - Acreage Water Use (MGD)

Agronomic 10,465 None 0.0

Row/Field 859 Overhead 799 2.7

Crops Seepage 60

Citrus 80,000 Overhead 12,800 127.4
Low Volume 55,200

Nursery 947 Overhead 710 6.3
Low Volume 237

Sod 1,750 Overhead 1,600 35

Irrigated 200 Overhead 200 0.3

Pasture

Totals 94,221 Overhead 16,109 140.2
Low Volume 55,437
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3.2 Water Quality Conditions

Current and previous water quality data gathered in the Peace River Basin are presented and
examined in this section. Existing domestic and industrial point sources within the basin are also
listed and their potential impacts discussed.

3.2.1 Data Sources

Data from four sources were used to examine current and long-term water quality in the Peace River
Basin. These sources include: '

EQL long-term monthly data collected between 1975 and 1996 in the Lower Peace
River Basin. One or more monitoring stations were used to characterize each of the
following areas:

- Lower Peace River Estuary - Peace River from U.S. 41 Bridge upstream to
area of Lettuce Lake:

- Lower Peace River - Peace from Lettuce Lake to Horse Creek

- Shell Creek above the Dam

- Shell Creek below the Dam

- Horse Creek at SR 70

- Peace River at Arcadia;

monthly data which have been gathered in the Lower Peace River Estuary since 1993
by SWFWMD in Alligator Bay, Marker 7, at the US 41 Bridge and approximately
one mile upstream of Shell Point; and

the following long-term USGS data gathered throughout the Peace River Basin are
discussed in this section:

- Horse Creek near Arcadia (02297310)

- Peace River at Arcadia (02296750)

- Peace River at Zolfo Springs (02295637)
- Peace River at Bartow (02294650)

Data for the following additional USGS stations are presented in Appendix C:

- Shell Creek near Punta Gorda (02298202)

- Prairie Creek near Port Ogden (02298123)
- Horse Creek near Myakka Head (02297155)
- Joshua Creek at Nocatee (02297100)

- Payne Creek near Bowling Green (02295420)

Peace River Basin
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- Peace River at Fort Meade (02294898)
- Charlie Creek near Gardner (02296500).

Data gathered by Polk County at four locations in Lake Hancock and two sites in Peace Creek Canal
are also presented in Appendix C. The locations of the water quality monitoring sites from all four
data sources are presented in Figure 3-24.

3.2.2 Data Analyses

The EQL and SWFWMD monitoring data were typically collected on a monthly basis. Water quality
data were collected by the USGS approximately monthly in the early portion of the data record but
less frequently in recent years. The data analysis approach included:

) visual examination of time series plots of monthly mean values, and

° statistical tests for significant trends in mean annual water quality conditions using
methods developed by Coastal Environmental (1996) for the Florida Department of
Environmental Protection using seasonally weighted yearly averages. Depending on
the distribution of the sampling frequency, the procedure examines for either trends
over the entire sampling period or differences between periods within the data record,
depending upon the continuity and length of the data record. A detailed description
of the methodology used for defining trends is contained in Appendix C.
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Figure 3-24. Location of water quality sampling sites in the Peace River Basin (EQL stations).
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3.2.2.1 EQL Data

- Figures 3-25 through 3-36 present mean monthly water quality data collected in the Lower Peace
River Basin between 1975 and 1996. The following describes the current and long-term water
quality conditions by constituent. Summary results of statistical tests for long-term trends for each
of these constituents are presented in Table 3-20.

Conductivity - Average salinities in the most estuarine portions of the river can
fluctuate by as much as 25 ppt in a single year. During extended periods of low
rainfall (e.g., 1990-1991) species in the lowest areas of the Peace River are exposed
to dramatically different salinity regimes than they are during very wet years (e.g.,
1994-1995). However, when a very dry spring follows after a dryer than normal
summer wet-season (e.g., 1985-1986), brackish water can extend upstream nearly to
Horse Creek. Even under very high flow conditions, the magnitude of stratification
which is common in the Harbor is far less apparent in the lower river. No significant
trends in conductivity were detected in either the Lower Peace River or the Peace
River Estuary (Table 3-20).

Color - The Peace River and its tributaries are all characterized as being black water
freshwater streams. During each summer wet-season, order of magnitude increases
in color typically occur. One of the most noticeable results is that light penetration
into the water column is extremely limited during a major portion of the year. As a
result the growth of submerged aquatic vegetation is typically extremely limited. The
very narrow photic zone can also result in phytoplankton populations which are
dominated by species (such as blue-green algae) adapted to being able to stay very
near the surface. '

Turbidity - From 1976 through 1990 long-term increases in turbidity were observed
in the Peace River at Arcadia, Horse Creek at SR 70, and the Lower Peace River
(upstream of Lettuce Lake). Agricultural increases in many areas of the basin have
been linked as potential causes of increases in other constituents such as nitrogen and
chlorides, and increasing dry-season flows. This may also account for the observed
increases 1in turbidity in some areas.

Nitrate + nitrite nitrogen - Inorganic nitrogen levels are generally high throughout the
Peace River. Concentrations in Peace River at Arcadia indicate levels are typically
above 0.5 mg/L and often exceed 1.5 mg/L. Concentrations in all areas of the Peace
clearly show a marked seasonal effect. During periods of low flow and reduced color,
biological uptake can reduce nitrogen concentrations to near detection limits
throughout the Peace River. Typically, low concentrations are apparent over an
extended period of time in the time series plots in several reaches of the river during
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Figure 3-26.  Time series graphs of water quality in the lower Peace estuary (EQL stations).
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Figure 3-28.  Time series graphs of water quality in the lower Peace estuary (EQL stations).
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Figure 3-30. Time series graphs of water quality in the lower Peace estuary (EQL stations).
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Figure 3-32. Time series graphs of water quality in the lower Peace estuary (EQL stations).
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Figure 3-34.  Time series graphs of water quality in the lower Peace estuary (EQL stations).
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Figure 3-36.  Time series graphs of water quality in the lower Peace estuary (EQL stations).
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the drought conditions of the mid 1980's. Long-term statistically significant trends are evident in two
areas. In Horse Creek nitrate+nitrite nitrogen concentrations increased dramatically at the same time
that chlorides increased. Together these suggest the influences of increased agriculture in the area.
In the lowest reaches of the Peace River there has been a significant decline in measured
concentrations. Reductions in the most downstream portion of the Peace River are also apparent,
especially since 1990.

Total Kjeldahl nitrogen - A very marked decline in the in the magnitude and
frequency of peaks in the Peace River at Arcadia and in the Lower Peace River have
occurred. [t is possible that these apparent changes are related to improvements made
by the City of Arcadia in its wastewater plant and method of disposal. Other patterns
in the time series plots include an increasing frequency of high peaks on Horse Creek,
and an apparent increase in the lowest reaches of the Peace River.

Ortho-phosphate & total phosphorus - Between 1976 and 1982 there where large
peaks in both dissolved and total phosphorus concentrations observed throughout the
Peace River. Since that time, the typical concentrations and the magnitude of annual
variability have both declined. Concentrations in the Peace River have, in recent
years, become much more similar to those observed in other freshwater streams in the
basin such as Horse Creek or Shell Creek. Phosphorus concentrations in the Peace
River typically are near the 90th percentile of all Florida streams, due to many factors
including natural and anthropogenic influences.

Chlorophyll a - While chlorophyll concentrations in the Peace are usually below 20
g/L, very large algal blooms have been common in the Peace River. The magnitude
of these blooms typically were greatest in upstream portions of the system. Given the
likely contribution of phosphorus from natural sources these blooms may not be
unusual. However, it is also apparent that anthropogenic influences may be important
since marked declines in phosphorus concentrations have been observed in the upper
Peace River during recent years which cannot easily be attributed to reductions in
phosphorus supply from natural sources.

3.2.2.2 SWFWMD Data

Mean monthly water quality data collected by SWFWMD at two locations in the southern most
portion of the Peace River between 1993 and 1996 are graphed in Figures 3-37 through 3-38.

Salinity - The Peace River Estuary has wide seasonal variations in salinity. During
sustained high flows of the 1994 and 1995 summers, and briefly at the end of the
1996 summer, salinities were less than 0.5 ppt as far upstream as the U.S. 41 bndge.
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Figure 3-37. Time series graphs of water quality in the lower Peace estuary (SWFWMD stations).
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Table 3-20. . Summary of trend tests computed for water quality data from the Peace '
" River Basin. A - indicates increasing trend (p < 0.05); V - indicates BN
- decreasing trend (p < 0.05); NS - indicates no significant trend; ID -
insufficient data to detect trend, =
Trend Test Result
Water Quality Peace Shell Shell Lower Peace
Constituent River Creek Creek Peace Horse River at
abhove below o Creek .
Estuary River Arcadia
Dam Dam
Conductivity NS D D NS D D
(mmbhos/cm)
Color
(Pt-Co units) NS NS NS NS NS NS
Turbidity
(NTU) NS NS NS A A A
Nitrite-nitrate Nitrogen v NS NS A A NS
(mg/L)
Total Kjeldahl
Nitrogen A NS NS v NS v
(mg/L)
Ortho-phosphate v v v v v v
(mg/L)
Total Phosphorus v NS v v v v
(mg/L)
Chl hyll
Oropuyl @ NS NS NS NS A NS
(pg/L)

Color - Peaks above 200 Pt-Co units were observed during each of the very wet
periods in 1994 and 1995. These peaks however did not reach the magnitude of the
peaks observed in the late 1970's and early 1980's under similarly high flows.

Turbidity - Values in the SWFWMD data fluctuated around 4 NTU and did not
display the higher peaks observed by EQL during the same time period. The recent
data collected by both groups does not show the consistently high peaks that were
observed by EQL during the summer wet-seasons during the late 1970's and early

1980's.

Nitrate + nitrite nitrogen - These data clearly show the highest peaks occur during the
winter months, and increase with the amount of freshwater flow during the preceding
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summer wet-season. As also shown by EQL data, the magnitude of these peaks in
recent years have been less than those observed during the previous decade.

Total Kjeldahl nitrogen - Total Kjeldahl nitrogen increased during and after the two
years of unusually high flows that occurred during 1994 and 1995.

Ortho-phosphate & total phosphorus - These data are very similar to those collected
by EQL during the 1990's. Current concentrations are considerably lower than
comparable measurements made between 1976 and 1990.

Chlorophyll a - Data collected by EQL and SWFWMD during the 1990's both show
a decline in the magnitude of the chlorophyll peaks as compared to those by EQL
before 1987.

3.2.3 USGS Data

Figures 3-39 through 3-46 present mean monthly water quality data collected in the Peace River
between 1962 and 1996. The following describes the current and long-term water quality conditions
by constituent. Variations in the frequency of sampling and numerous gaps prevented any statistical
trend analysis of these data.

The most notable patterns in the USGS data for the Peace River are the decline in both phosphorus
and nitrogen concentrations that have been observed from Bartow to Arcadia, with the declines being
most dramatic in the upper portions of the river.

Specific conductance did not vary significantly from Peace River at Bartow to the Peace River at
Arcadia. The data from the Peace River at Bartow clearly indicate a declining trend in conductance,
especially in the higher conductance values. '

3.3 Estimation of Pollution Potential

Nonpoint source loading of runoff, total nitrogen (TN), total phosphorus (TP), and total suspended
solids (TSS) were estimated for each subbasin by computing nonpoint source pollution loads based
on estimated rainfall, land use, and soil cover. The pollution load potential was estimated in order
to prioritize major basin or subbasins. Thus, the method development was focused on estimating
relative loads in a consistent manner among subbasins to avoid biasing the subbasin prioritization.

The detailed rainfall, SWFWMD 1990 land cover, and USDA soil data that were discussed earlier
were used to estimate relative runoff discharge rates for the subbasins. Using a surface-fitting
approach, rainfall values for each month were computed for the years 1970 to 1996. Runoff was
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Figure 3.39 Time series graphs of water quality of Horse Creek near Arcadia (USGS Station).
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Figure 3.41 Time series graphs of water quality of Peace River at Arcadia (USGS Station).
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Figure 3.43 Time series graphs of water quality of Peace River at Zolfo Springs (USGS Station).

Peace River Basin

3-75




9L-t

urseq IsAIY 39834

‘(uon®is SNSN) suudg 03107 18 IATY 3083 Jo A)jenb 19jem Jo sydeid sores swil], ¢4°¢ 21051

6 % 06 9 08 SL O 99 09 6 9% 06 9% 08 S 0. 9 09
L 1 1 1 1 1 | | mlouo I 1 1 ﬂ 1 L 1 1 i ulcoc
09 ™y ﬂmqﬁ@ﬁﬁ% 0%
: ? 00T g b 09 g
Ay o 4
Y T _ -0
0% o9
IPLIO[YD snioydsoyg eI
SDSN - sSuudg ofe7 78 JeArYy S0Ba] SDSN — s3uldg ofjo7 18 JoATY Svesd
6 9% 06 9 08 S O 9 09 6 9% 06 9% 08 S 0. 99 09
L | | | | | | 'l n‘cno K | i i | | 3 i wc.o
oY —0' =0T
£ ? b
| - 001 5 a\» *% 07
@ l oq m . ..jr A 0t &
: : v B
_ } 002 07
0% 0
E oe -0’9

snioydsoyJ — oquQ
$98N - sSuudg ooz 8 TaAry Soved

ueBomIN Te0L

SHSN - s8uudg 007 Je JoAry soeag

UOHEBULIOJU] BUNSIXH JO SISSUIUAG

weldold Alen)sg [euolienN JogieH aNO[IeYy)




Charlotte Harbor National Estuary Program

Synthesis of Existing Information

Peace River at Bartow — USGS Peace River at Bartow — USGS
Conductivity ~ Color
800 2 400
_ ] _ m 350
600 / _ = woo\
| _ ] g 204 *
§ o B i;l_ o m
] il | _ . ‘ 150
200 | i RIgTe ﬁh a__x .ﬁk § 100 _
g 50 I
o|u_ T T T T T T P c‘n
60 65 T0 75 80 85 9% 95 60 mm mc mm .8 wm mw
Peace River at Bartow — USGS Peace River at Bartow — USGS
Turbidity Nitrate + Nitrite Nitrogen
30 mcol
5 27
= 15 Y 1.00-
m \H 050
5]
Ol” T T T h T T T ccc_m“ T T
60 65 yii} 75 &0 85 90 95 60 65 70

Figure 3.45 Time series graphs of water guality of Peace River at Bartow (USGS Station).
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calculated by multiplying the rainfall estimate by a literature-based runoff coefficient value for each
parcel in the land cover and soil database. Runoff coefficients used for these analyses were specific
for South Florida, varied by land use/cover and hydrologic soil group, and were adjusted for wet or
dry season conditions. Hydrologic loadings were estimated on an “off the land” basis, and it was
assumed that all runoff entered the estuary, regardless of whether pumps or gravity flow' was used
to discharge it from the subbasin.

Monthly-specific pollutant loading estimates for TN, TP, and TSS were computed for each individual
parcel of unique land use and soil within a subbasin. Loadings were computed using land use
pollutant concentration estimates specific to south Florida. Pollutant concentrations reported in the
literature have widely varying values, and this resulted in an increased level of uncertainty in the
absolute values of the load estimates. However, more intensively developed land uses such as
medium and high density residential and intensive agriculture clearly have a higher potential for TN,
TP, and TSS loading to the estuary, and the pollutant load prioritization of subbasins for this study
reflects these load source patterns.

Unless otherwise indicated, the following estimates were rounded to the nearest 1 thousand acres,
1 million cubic meters of discharge, and ton of pollutant load. For purposes of discussion, urban land
uses were operationally defined as residential, commercial, industrial, mining, institutional,
transportation, and utilities. Agricultural land uses were operationally defined as pasture, groves,
feedlots, nursery, and field and row crops. Undeveloped land uses included range lands, barren
lands, and upland forests.

3.3.1 Load Estimates for the Peace River at Bartow Subbasin

The Peace River at Bartow subbasin had the largest contributing area and the largest estimated
hydrologic load of any of the Peace River subbasins. The estimated hydrologic load was also the
largest for any of the subbasins in the Charlotte Harbor NEP study area. The total estimated annual
runoff discharge for this subbasin was 260 million cubic meters. The estimated annual pollutant
loads were 607 tons of TN, 126 tons of TP, and 10,184 tons of TSS. These pollutant loads represent
approximately 10% of the total pollutant loads for the NEP study area. The total NEP study area
loads were 6,807 tons of TN, 1,756 tons of TP, and 74,401 tons of TSS.

Nearly one half of the TP loads from runoff from this subbasin were from agricultural lands. The
76,000 acres of agricultural lands contributed 70 million cubic meters of runoff, 183 tons of TN, 45
tons of TP, and 740 tons of TSS. Almost all of these loads were estimated to come from pasture
lands and groves. Table 3-21 presents the loads from runoff by land use.

The largest TN and TSS loads from runoff from this subbasin were from urban land uses. The
66,000 acres of runoff contributing urban lands were estimated to discharge 66 million cubic meters
of runoff per year, 319 tons of TN, 47 tons of TP, and 8,476 tons of TSS. The largest loads were
estimated to be from medium density residential and commercial land uses.
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Table 3-21.  Total nitrogen, total phosphorus, total suspended solids, and hydrologic
load by land use type within the Peace River at Bartow subbasin.
TN TP TSS Hydrologic Load
Land Use Type tons/yr % Of. tons/yr % Of. tons/yr % Of. m’ % Of.
subbasin subbasin - subbasin subbasin
Low Density Residential 18 3% 3 2% 171 2%| 8,547,425 3%
Medium Density 106 17% 16 12% 1,597 16%| 42,709,707 17%
Residential '
High Density Residential 29 5% 5 4% 902 9%| 12,697,666 5%
Commercial ' 61 10% 9 7% 2,445 249 30,079,607 12%
Industrial 22 4% 4 3% 1,227 12%| 11,873,901 5%
Mining 63 10% 9 8% 1,941 19%| 35,085,900 14%
Institutional, Transport., 21 3% 1 1% - 193 2%| 15,859,830 6%
Util.
Range Lands 56 9% 28 22% 280 3%| 19,427,400 8%
Barren Lands 3 1% 0 0% 29 0%| 2,591,311 1%
Pasture 114 19% 35 28% 368 4%]| 38,913,061 15%
Groves 67 11% 10 8% 327 3%| 30,174,285 12%
Feedlots 1 0% 0 0% 2 0% 43,296 0%
Nursery 2 0% 0 0% 42 0% 692,196 0%
Row and Field Crops 0 0% 0 0% 1 0% 29,276 0%
Upland Forests 45 8% 6 5% 660 7%| 10,845,032 4%
TOTAL 607 100% 126 100%| 10,184 100%]259,569,894 100%

3.3.2 Load Estimates for the Peace River at Zolfo Springs Subbasin

The Peace River at Zolfo Springs Subbasin was estimated to have the second highest TSS load from
runoff among the Peace River Subbasins. The total estimated annual runoff discharge for this
subbasin was 173 million cubic meters. The total estimated annual pollutant loads from the subbasin
were 414 tons of TN, 96 tons of TP, and 5,683 tons of TSS.

Nutrient and hydrologic loads due to anthropogenic runoff were predominantly agricultural. Lands
in agricultural use contributed an estimated 189 tons of TN, 49 tons of TP, and 703 tons of TSS to
the subbasin load from a total of 69,000 acres. Table 3-22 presents the loads from runoff by land use.
Of these agricultural loads, most were associated with pasture and to a lesser extent with groves.

A very large portion (76%) of the total nonpoint source TSS load was attributed to urban land uses.
The 36,000 acres of urban land uses contributed an estimated 153 tons of TN, 23 tons of TP, 4,318
tons of TSS, and 82 million cubic meters of runoff. The urban land use with the largest estimated
TSS load was mining (3,566 tons).

Peace River Basin : . 3-80




Charlotte Harbor National Estuary Program Synthesis of Existing Information

Table 3-22. - Total nitrogen, total phosphorus, total suspended solids, and hydrologic '
B load by land use type within the Peace River at Zolfo Springs subbasin. o
TN TP TSS Hydrologic Load
Land Use Type tons/yr % of tons/yr % of tons/yr % of m’ % of
subbasin subbasin subbasin subbasin

Low Density Residential 7 2% 1 1% 67 1% 3,331,183 2%
Medium Density 19 5% 3 3% 284 5%| 7,600,201 4%
Residential

High Density Residential 1 0% 0 0% 35 1% 487,652 0%
Commercial 7 2% 1 1% 294 5%| 3,621,596 2%
Industrial 1 0% 0 0% 46 1% 442,245 0%
Mining 116 28% 17 18% 3,566 63%| 64,457,352 37%
Institutional, Transport., 3 1% 0 0% 26 1%| 2,134,574 1%
Util.

Range Lands 39 10% 20 21% 199 3% 13,803,044 8%
Barren Lands 0 0% 0 0% 3 0% 256,997 0%
Pasture 136 33% 41 43% 439 8%| 46,392,533 27%
Groves 50 12% 7 7% 244 4%| 22,485,519 13%
Feedlots 3 1% 1 1% 7 0% 126,857 0%
Nursery 0 0% 0 0% 13 0% 214,578 0%
Upland Forests 32 8% 5 5% 461 8%| 7,577,329 4%
TOTAL 414 100% 96 100%] 5,683 100%1172,934,660 100%

3.3.3 Load Estimates for the Payne Creek Subbasin

Payne Creek was estimated to have relatively low values of pollutant loads among the Peace River
Basins. The total estimated annual runoff discharge for the Payne Creek drainage was 69 million
cubic meters. The estimated annual pollutant loads were 163 tons of TN, 36 tons of TP, and 2,774
tons of TSS.

Agricultural lands contributed 19 million cubic meters of runoff, 50 tons of TN load, 13 tons of TP
load, and 236 tons of TSS load per year. Table 3-23 presents the loads from runoff by land use. The
primary agricultural lands were pasture and groves and to a lesser extent row and field crops.

Urban lands were estimated to contribute over 75% of the total TSS loads from runoff for all
contributing lands in the subbasin. The 14,000 acres contributed 38 million cubic meters of runoff,
69 tons of TN, 10 tons of TP, and 2,086 tons of TSS per year. Mining was estimated to contribute
2,026 tons of TSS load per year, and was the single largest source of nonpoint source pollutants
among urban land uses in the subbasin.
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Table 3-23. Total nitrogen, total phosphorus, total suspended solids, and hydrologlc
load by land use type within the Payne Creek subbasin.
TN TP TSS Hydrologic Load
Land Use Type tons/yr % Of. tons/yr % Of‘ tons/yr % Of. m’ % Of.
subbasin subbasin subbasin subbasin
Low Density Residential 1 0% 0 0% 5 0% 268,433 0%
Medium Density 2 1% 0 1% 23 1% 621,201 1%
Residential
High Density Residential 0 0% 0 0% 11 0% 153,504 0%
Commercial 0 0% 0 0% 10 0% 126,098 0%
Industrial 0 0% 0 0% 8 0% 77,838 0%
Mining 66 40% 10 27%| 2,026 73%)| 36,615,989 53%
Institutional, Transport., 0 0% 0 0% 2 0% 148,755 0%
Util.
Range Lands 20 12% 10 28% 102 4%| 7,058,288 10%
Barren Lands 0 0% 0 0% of - 0% 15,659 0%
Pasture 24 15% 7 20% 78 3%| 8,229,742 12%
Groves 19 12% 3 8% 94 3%| 8,650,283 13%
Feedlots 2 1% 0 1% 4 0% 76,334 0%
Nursery 0 0% 0 0% 1 0% 11,583 0%
Row and Field Crops 5 3% 2 6% 60 2%| 1,563,766 2%
Upland Forests 24 15% 3 9% 350 13%| 5,759,881 8%
TOTAL 163 100% 36 100% 2,774 100%]| 69,377,355 100%

3.3.4 Load Estimates for the Charlie Creek Subbasin

Although the watershed drainage area and hydrologic load were relatively moderate, the Charlie
Creek Subbasin was estimated to have the second highest TP load among the Peace River Subbasins.
The total estimated annual runoff discharge for this subbasin was 177 million cubic meters. The
estimated annual pollutant loads were 541 tons of TN, 149 tons of TP, and 3,276 tons of TSS.

Agricultural lands were estimated to contribute the largest portions of the high nutrient loads. The
extensive 119,000 acres of agricultural lands comprised over half of the subbasin area, and they
contributed 119 million cubic meters of runoff, 349 tons of TN, 95 tons of TP, and 1,219 tons of
TSS. Table 3-24 presents the loads from runoff by land use. The majority of the agricultural
nonpoint source runoff and pollutant loads were from pasture and groves.

Urban lands were estimated to be a relatively minor source of nonpoint source pollutants for this
subbasin. The 8,000 acres of urban lands were estimated to contribute 16 tons of TN, 2 tons of TP,
and 209 tons of TSS. The urban land uses were almost entirely low and medium density residential.
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. Total nitrogen, total phosphorus, total suspended solids, and hydrologlc
_ load by land use type with the Charlie Creek subbasin. ‘
TN TP TSS Hydrologic Load
Land Use Type tons/yr % Of. tons/yr % Of, tons/yr % Of. m’ % Of.
subbasin subbasin subbasin subbasin

Low Density Residential 9 2% 1 1% 90 3%| 4,523,370 3%
Medium Density " 5 1% 1 1% 74 2%| 1,967,053 1%
Residential

High Density Residential 1 0% 0 0% 19 1% 261,732 0%
Commercial 0 0% 0 0% 8 0% 104,364 0%
Industrial 0 0% 0 0% 8 0% 79,363 0%
Institutional, Transport., 1 0% 0 0% 10 0% 816,792 1%
Util.

Range Lands 75 14% 38 25% 380 12%| 26,381,618 15%
Barren Lands 0 0% 0 0% 1 0% 74,180 0%
Pasture 271 50% 83 55% 877 27%| 92,707,416 52%
Groves . 54 10% 8 5% 266 8%| 24,516,005 14%
Feedlots 22 4% 4 3% 57 2%| 1,030,598 1%
Nursery 1 0% 0 0% 20 1% 330,110 0%
Upland Forests 100 19% 14 10% 1,466 45%| 24,102,185 14%
TOTAL 541 100% 149 100% 3,276 100%]176,894.787 100%

3.3.5 Load Estimates for the Peace River at Arcadia Subbasin

The total estimated annual runoff discharge for this subbasin was 102 million cubic meters; nearly
70% of this hydrologic load was caused by pasture and groves. The estimated annual pollutant loads
were 303 tons of TN, 78 tons of TP, and 2,099 tons of TSS.

The majority of the anthropogenic pollutant loads from runoff were considered to be from
agricultural lands in this subbasin. The 69,000 acres of agricultural land were estimated to contribute
69 million cubic meters on runoff, 191 tons of TN, 51 tons of TP, and 705 tons of TSS. Table 3-25
presents the loads from runoff by land use. As illustrated in this table, almost all of the agricultural
loads were attributed to pasture and groves.

Very little of the nonpoint source pollutant loads were likely contributed by urban land uses. The
2,500 acres of urban lands contributed an estimated 10 tons of TN, 1 ton of TP, and 181 tons of TSS
to total subbasin loadings. No single land use within the Peace River at Arcadia Subbasin was
dominant.
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Table 3-25. Total nitrogen, total phosphorus, total suspended solids, and hydrologic
load by land use type within the Peace River at Arcadia subbasin.
TN TP TSS Hydrologic Load
Land Use Type tons/yr % Of. tons/yr % Of. tons/yr % Of. m’ % Of_
subbasin subbasin subbasin subbasin
Low Density Residential 4 1% 1 1% 36 2% 1,791,169 2%
Medium Density 2 1% 0 1% 37 2% 987,810 1%
Residential
High Density Residential 0 0% 0 0% 6 0% 86,184 0%
Commercial 2 1% 0 0% 83 4%| 1,018,046 1%
Industrial 0 0% 0 0% 9 0% 90,584 0%
Institutional, Transport., 1 0% 0 0% 10 1% 801,686 1%
Util.
Range Lands 30 10% 15 19% 151 T%| 10,444,253 10%
Barren Lands 0 0% 0 0% 1 0% 46,006 0%
Pasture 145 48% 44 57% 469 22%]| 49,598,132 49%
Groves 43 14% 6 8% 212 10%] 19,526,827 19%
Feedlots 2 1% 0 0% 4 0% 70,734 0%
Nursery 1 0% 0 0% 16 1% 258,714 0%
Row and Field Crops 0 0% 0 0% 5 0% 134,020 0%
Upland Forests 73 24% 10 13% 1,062 51%]| 17,464,427 17%
TOTAL 303 100% 78 100%| 2,099 100%]102,318,593 100%

3.3.6 Load Estimates for the Horse Creek Subbasin

The Horse Creek drainage was among the smallest subbasins of the Peace River subbasins. The total
estimated annual runoff discharge for this subbasin was 116 million cubic meters. The estimated
annual pollutant loads were 356 tons of TN, 104 tons of TP, and 2,502 tons of TSS.

Approximately one half of the subbasin area was defined as agricultural land use (61,000 acres).
These agricultural lands contributed an estimated 63 million cubic meters of runoff or approximately
one third of the subbasin annual total. The estimated annual pollutant loads from this runoff were
184 tons of TN, 52 tons of TP, and 669 tons of TSS. Table 3-26 presents the loads from runoff by
land use. Similar to the other subbasins of the Peace River, these agricultural loads were primarily
attributed to pasture and groves.

Less than 3000 acres of urban land use were reported for this subbasin. These lands contributed 5
million cubic meters of runoff, 9 tons of TN, 1 ton of TP, and 179 tons of TSS annually. They were
comprised of mostly low density residential lands, and to a lesser extent mining.
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Table 3-26.  Total nitrogen, total phosphorus, total suspended solids, and hydrologic
cg 0 load by land use type within the Horse Creek subbasin,
TN TP TSS Hydrologic Load
Land Use Type tons/yr % Of. tons/yr % Of. tons/yr % Of. m’ % Of.
subbasin subbasin subbasin subbasin
Low Density Residential 4 1% 1 1% 42 2%| 2,120,910 2%
Medium Density 0 0% 0 0% 2 0% 53,707 0%
Residential
Industrial 0 0% 0 0% 4 0% 36,977 0%
Mining 4 1% 1 1% 123 5% 2,227,604 2%
Institutional, Transport., 1 0% 0 0% 7 0% 589.911 1%
Util.
Range Lands 76 21% 38 37% 383 15%| 26,575,821 23%
Barren Lands 0 0% 0 0% 0 0% 33,365 0%
Pasture 151 42% 46 44 488 20%| 51,597,876 45%
Groves 23 6% 3 3% 110 4%]| 10,139,402 9%
Feedlots 5 2% 1 1% 14 1% 247,099 0%
Nursery 0 0% 0 0% 4 0% 68,888 0%
Row and Field Crops 5 1% 2 2% 54 2%| 1,409,203 1%
Upland Forests 87 24% 12 12% 1,271 51%]| 20,892,344 18%
TOTAL 356 100% 104 100% 2,502 100%]115,993.108 100%

3.3.7 Load Estimates for the Joshua Creek Subbasin

Joshua Creek was estimated to have relatively low values of pollutant loads compared with the other
Peace River Basins. The total estimated annual runoff discharge for this subbasin was 71 million
cubic meters. The estimated annual pollutant loads were 196 tons of TN, 33 tons of TP, and 1,078
tons of TSS.

Loads from agricultural land use dominated the relatively low load estimates for this drainage area.
The agricultural lands contributed 54 million cubic meters of runoff per year. The pollutant loads
for agricultural lands were estimated to be 147 tons of TN, 39 tons of TP, and 541 tons of TSS. Table
3-27 presents the loads from runoff by land use. The agricultural runoff loads were primarily
attributed to pasture and grove land uses.

A small amount of urban land use (2,500 acres) was reported for the Joshua Creek subbasin. The
estimated annual runoff loads from these lands were 3 million cubic meters of runoff, 10 tons of TN,
1 ton of TP, and 166 tons of TSS. The urban land uses were primarily low density and medium
density residential.
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Table 3-27. Total nitrogen, total phesphorus, total suspended solids, and hydrologic
load by land use type within the Joshua Creek subbasin.
TN TP TSS Hydrologic Load
Land Use Type tons/yr % Of. tons/yr % Of. tons/yr % Of. m’ % Of.
subbasin subbasin subbasin subbasin
Low Density Residential 3 2% 0 1% 28| 3%| 1,422,937 2%
Medium Density 3 2% 0 1% 46 4% 1,218,693 2%
Residential
High Density Residential 0 0% 0 0% 7 1% 102,397 0%
Commercial 2 1% 0 0% 65 6% 802,020 1%
Industrial 0 0% 0 0% 3 0% 26,626 0%
Institutional, Transport., 2 1% 0 0% 17 2%| 1,415,974 2%
Util.
Range Lands 20 10% 10 19% 103 10%| 7,116,174 10%
Barren Lands 0 0% 0 0% 3 0% 234,504 0%
Pasture 112 57% 34 64% 362 34%| 38,277,420 54%
Groves 35 18% 5 9% 171 16%| 15,817,541 22%
Nursery 0 0% 0 0% 8 1% 128,148 0%
Upland Forests 18 9% 3 5% 265 25%| 4,363,953 6%
TOTAL 196 100% 53 100% 1,078 100%] 70,926,388 100%

3.3.8 Load Estimates for the Shell Creek Subbasin

Although the Shell Creek drainage area was not among the largest in the NEP study area, it was
estimated to contribute the second highest TP load from among all of the subbasins. It was the also
the second largest of the Peace River subbasins, and contributed the highest nutrient loads among
the Peace River subbasins. The total estimated annual runoff discharge for this subbasin was 193
million cubic meters. The estimated annual pollutant loads were 565 tons of TN, 168 tons of TP, and
3,472 tons of TSS.

Most (60%) of the notably high TP loads from runoff were attributed to agricultural land uses. The
total 188,000 acres of agricultural lands were estimated to contribute 115 million cubic meters of
runoff, 315 tons of TN load, 84 tons of TP load, and 1,166 tons of TSS load. Table 3-28 presents
the loads from runoft by land use. The agricultural land uses included 82,000 acres of pasture and
36,000 acres of groves.

Very little urban land use (3,000 acres) was reported for this subbasin. Almost all of this land use
was low density residential. These urban lands contributed a total of 5 million cubic meters of runoff,
9 tons of TN, 1 ton of TP, and 102 tons of TSS on an annual basis. Only 1% of the reported high
TP loads from this basin were attributed to urban land uses.
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Total nitrogen, total phosphorus, total suspended solids, and hydrologic
load by land use type within the Shell Creek subbasin.
N TP TSS Hydrologic Load
Land Use Type tons/yr % Of. tons/yr % Of. tons/yr % Of. m’ % Of.
subbasin subbasin subbasin subbasin

Low Density Residential 8 1% 1 1% 72 2%| 3,621,300 2%
High Density Residential 1 0% 1 0% 16 1% 221,278 0%
Commercial 0 0% 0 0% 3 0% 42,497 0%
Mining 0 0% 0 0% 4 0% 67,645 0%
Institutional, Transport., Util. 1 0% 0 0% 7 0% 603,630 0%
Range Lands 136 249% 68 4% 686 20%| 47,635,446 25%
Barren Lands 1 0% 0 0% 8 0% 745,968 0%
Pasture 237 42% 72 43% 765 22%| 80,826,682 42%
Groves 5 13% 11 6% 367 11%| 33,874,399 18%
Feedlots 0 0% 0 0% 1 0% 16,620 0%
Nursery 0 0% 0 Q) 1 %0 14,606 %0
Row and Field Crops - 3 1% 1 1% 33 1% 857,280 0%
Upland Forests 103 18% 15 9% 1,508 %43 24,794,436 13%
TOTAL 565 100% 168 100% 3.472 10091193,321,789 100%

3.3.9 Load Estimates for the Lower Peace River Subbasin

The Lower Peace River subbasin is the most downstream subbasin of the Peace River. The total
estimated annual runoff discharge was 167 million cubic meters. The estimated annual pollutant
loads were 458 tons of TN, 107 tons of TP, and 5,448 tons of TSS.

In contrast to the previously discussed Shell Creek Subbasin, urban lands were estimated to
contribute the highest nonpoint source pollutant loads for the Lower Peace River Subbasin. The TSS
loads from urban lands comprised 55% of the total TSS load for the subbasin. The 33,000 acres of
urban lands in this subbasin contributed 71 million cubic meters of runoff, 155 tons of TN, 22 tons
of TP, and 2,981 tons of TSS. Table 3-29 presents the loads from runoff by land use. As indicated
by this table, this lower portion of the Peace River drainage was reported to have a notably high
extent of commercial and medium density residential land uses.

Agricultural lands in this subbasin comprised more land area (39,000 acres) than did the urban lands.
However the pollutant loads from these agricultural lands were estimated to be relatively less than
those from urban lands (i.e., 100 tons of TN, 32 tons of TP, and 355 tons of TSS from 44 million
cubic meters of runoff). These lands were reported to be primarily pasture and groves.
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Table 3-29.  Total nitrogen, total phosphorus, total suspended solids, and hydrologic
load by land use type within the Lower Peace River subbasin.
TN TP TSS Hydrologic Load
Land Use Type tons/yr % Of. tons/yr % Of. tons/yr % Of. m’ % Of.
subbasin subbasin subbasin subbasin
Low Density Residential 18 4% 3 3% 175 3%| 8.775.664 5%
Medium Density 91 20% 13 13% 1,379 25%| 36,879,957 22%
Residential
High Density Residential 8 2% 1 1% 243 5%| 3,415,348 2%
Commercial 22 5% 3 3% 889 16%| 10,942,894 7%
Industrial 2 0% 0 0% 99 2% 954,036 1%
Mining 3 1% 0 0% 95 2%| 1,714,821 1%
Institutional, Transport., 11 2% 1 1% 102 2%| 8,349,507 5%
Util.
Range Lands 79 17% 39 37% 397 7%| 27,561,528 17%
Barren Lands 2 0% 0 0% 17 0%| 1,520,219 1%
Pasture 85 19% 26 24% 274 5%| 28,975,461 17%
Groves 23 5% 3 3% 114 2%| 10,479,747 6%
Nursery 0 0% 0 0% 3 0% 42,000 0%
Row and Field Crops 0 0% 0 0% 1 0% 38,676 0%
Upland Forests 114 25% 16 15% 1,661 31%([ 27,306,326 16%
TOTAL 458 100% 107 100% 5,448 100%{166,956,184 100%

3.3.10 Pollution Source Inventory

The purpose of this compilation of a point source inventory for the Peace River Basin is to describe
the numbers, locations, and discharge capacities of domestic and industrial point sources within the
Peace River Basin. The inventory provides a relative assessment of the pollution potential from point
sources within the basin. Point source inventory information was obtained from the Florida
Department of Environmental Protection (FDEP) databases for domestic and industrial point sources,
as discussed previously.

Wastewater treatment plant discharges for those plants in the Peace River Basin with greater than
1.0 MGD were previously described, using information from the SWFWMD (SWFWMD, 1992).
The following discussion utilizes only the FDEP databases.

The Peace River Basin contains 166 domestic point sources and 196 industrial point sources (Figure
3-47 ). The distribution of these point sources by subbasin, as given later in Tables 3-30 and 3-31,
is as follows:
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Peace at Bartow - 88 domestic, 73 industrial,
Payne Creek - 4 domestic, 20 industrial,

Peace at Zolfo Springs - 17 domestic, 72 industrial,
Charlie Creek - 5 domestic, 6 industrial,

Peace at Arcadia - 7 domestic, 5 industrial,

Joshua Creek - 8 domestic, 3 industrial,

Horse Creek - 2 domestic, 0 industrial,

Shell Creek - 4 domestic, 6 industrial, and

Lower Peace - 30 domestic, 11 industrial.

The domestic point sources, according to the FDEP database, are distributed through the Peace River
Basin with 95 in Polk County, 25 in DeSoto County, 22 in Charlotte County, 17 in Hardee County,
three in Highlands County, and one in Manatee County, with three others listed as being in counties
not within the Peace River Basin. The distribution of industrial point sources is: 160 in Polk County,
19 in Hardee County, 10 in DeSoto County, four in Charlotte County, one in Sarasota County, one
in Glades County, and one assigned to a county not within the Peace River Basin.

Domestic point source discharge capacities are summed for each subbasin, as well as the amount of
discharge which goes to reuse. Reuse in this context includes spray fields, percolation ponds, spray
irrigation, plant recirculation, absorption fields, drainfields, and drainage ponds. Similarly, industrial
point source discharges for each subbasin in the Peace River Basin are determined.

The Peace River at Bartow Subbasin contains domestic facilities with discharge capacities totaling
25.59 MGD. Of this, 0.11 MGD was listed as from plants with effluent utilized for reuse. Most of
the facilities do not have a descriptor in the ‘Receiving Waterbody’ descriptor of the FDEP database,
and four of the facilities in the Peace River at Bartow Subbasin do not have discharge capacities
listed in the FDEP database (Table 3-30).

Industrial facilities in the Peace River at Bartow Subbasin only have discharge capacities listed for
four of the 73 within the subbasin found in the FDEP database. However, 25 of the 73 are listed as
having discharge utilized for reuse, with one listed as discharging to sanitary sewer and four as
discharging to the Peace River. The remaining 43 industrial facilities in the Peace at Bartow
Subbasin do not have a descriptor in the ‘Receiving Waterbody’ field of the FDEP database.
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Figure 3-47.
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The Payne Creek Subbasin of the Peace River Basin contains domestic facilities with combined total
discharge capacities of 0.25 MGD, all of which goes to reuse (Table 3-30). Industrial facilities in
this subbasin have no discharge capacities listed in the FDEP database. Two of the facilities are
listed with effluent utilized for reuse, and seven others are listed as discharging to Payne Creek. The
remaining 11 have no receiving waterbody listed (Table 3-31).

The Peace River at Zolfo Springs Subbasin contains domestic point sources with a combined total
discharge capacity of 4,006.75 MGD, mostly from one plant with 4,000 MGD discharge capacity.
Of this total, 4,000.18 is for reuse. From the industrial point source database, there 1s a discharge
capacity listed for only one of the plants. Four of the plants have discharge to reuse, and 19 of the
facilities discharge to surface waters.

The Charlie Creek Subbasin domestic discharge capacities total 0.29 MGD, with 0.27 of this for
reuse. Industrial facilities within the basin have discharge capacity listed for only one of the six in
the subbasin, 0.14 MGD. Two of the six plants are listed as having reuse for their discharge.

The Peace River at Arcadia Subbasin has a total domestic discharge capacity of 0.21 MGD, 0.15
MGD of which is for reuse. Industrial point sources only have one discharge capacity listed of the
five facilities listed in the basin, with the 0.29 MGD from this facility going to reuse.

The Joshua Creek Subbasin domestic point source discharge capacities total 0.46 MGD, with 0.37
MGD of this for reuse. No industrial point sources are in this subbasin.

In the Horse Creek Subbasin, total domestic point source discharge capacity is 0.03 MGD, with 0.02
MGD of this going to reuse. No industrial point sources are in this subbasin.

The Shell Creek Subbasin has a total domestic point source discharge capacity of 0.62 MGD, and
0.56 MGD of this goes to reuse. The discharge capacity from only one of the industrial point sources
in this subbasin is listed, at 0.99 MGD. No receiving waterbody is given for any of the industrial
point sources.

The Lower Peace Subbasin contains domestic point sources for which discharge capacities total
17.27 MGD. Total reuse is 15.17 MGD from the domestic point sources. Three of the 11 industrial
point sources have discharge capacities listed, totaling 11.67 MGD, with two other facilities sending
their discharge for reuse.
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Table 3-30. Domestic point sources in the Peace River Basin.

Discharge

Facility Name County Capacity Receiving
(MGD) Waterbody

Subbasin: Peace River at Bartow
AUBURNDALE ALLRED WWTP Polk 1.4
WINTER HAVEN #2 CITY OF Polk 1.7
LAKE WALES CITY OF NEW PLANT Polk 1.9
LAKELAND CITY OF Polk 10.8
PALM SHORES MOBILE VILLAGE Polk 0.02
MINERVA MHP WWTF Polk 0.01 Spray field
GRIFFIN ELEMENTARY SCHOOL Polk 0.01
HERITAGE PLACE Polk 0.06
HERITAGE PLACE Polk 0.06
BOSWELL ELEM SCH Polk 0.01
COMBEEWOOD WWTP Polk 0.06
COMBEE ELEMENTARY SCHOOL Polk 0.01
TRAVISS VO-TECH WWTP Polk 0.04
OSCAR J POPE ELEMENTARY SCHOOL WWTP Polk 0.01
OSCAR J POPE ELEMENTARY SCHOOL WWTP Polk 0.01
PADGETT ESTATES Polk 0.05
PADGETT ESTATES Polk 0.05
WAVERLY WWTP Polk 0.13
CENTRAL REGIONAL WWTP Polk 1.1
LAKE ALFRED CITY QF Polk 0.6
NORTHSIDE WWTP Polk 4
ORCHID SPRINGS S/D Polk 0.1
GARDEN GROVE WATER CO CYPRESSWOQD Polk 0.72
TOWER MANOR MHP Polk 0.03
CAMP N AIRE CAMPGROUND Polk 0.01
TWIN FOUNTAINS MOBILE CONDOMINIUM $/D Polk 0.04
SEMINOLE FER. INC BARTOW CHEM. SE Polk 0.02
VILLAGE - LAKELAND THE Polk 0.1
SKYVIEW UTILITIES LTD Polk 0.4
LEISURE HOMES MHP Polk 0.01
ROYAL OAKS MH & TRAVEL RESORT Polk 0.02
LAKE MARTANNA ACRES MHP Polk 0.06
LAKE MARIANNA ACRES MHP Polk 0.06
JOHNS RESORT MOTEL & RESTAURANT Polk 0.03
LAKESIDE RANCH ESTATES WWTP Polk 0.04
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Table 3-30. Domestic point sources in the Peace River Basin.
Facility Name Dischaf'ge Receiving
County Capacity Waterbody
(MGD)
COCA COLA FOOD DOMESTIC Polk 0.03
WINTER HAVEN MHP Polk 0.04
PLANTATION LANDINGS MHP Polk 0.05
HIGHLAND CITY PLAZA Polk 0.02 Percolation Ponds
VANGUARD SCHOOL Polk 0.03
LAKE GIBSON ESTATES Polk 0.1
WAHNETA MHP Polk 0.01
LAKE REGION YACHT & COUNTRY CLUB Polk 0.01
SANLAN RANCH CAMPGROUND Polk 0.06
EVERGREEN MHP Polk 0.03
LAKE REGION MOBILE HOME VILLAGE Polk 0.08
BONNY SHORES MHP Polk 0.03
LINCOLN PARK MHP Polk 0.01
LAKE PARKER MHP Polk 0.01
TANGLEWOOD MHP Polk 0.01
LAKE BLUE MHP Polk 0.02
EATON PARK Polk 0.02
ANGLERS COVE WEST Polk 0.07
H&H LIQUID SLUDGE COMPOST FACILITY Polk .
DELL LAKE VILLAGE MHP Polk 0.04
FOUR LLAKES GOLF CLUB Polk 0.07 Percolation Ponds
TIKI VILLAGE CAMPGROUND Polk 0.02
VALENCIA ESTATES MHP WWTP Polk 0.02
SUNSHINE REC. INC(CYPRESS GDNS CG) Polk 0.02
PARADISE ISLAND RVP Polk 0.01
HOLIDAY TRAV-L-PARK Polk 0.03
WEST HAVEN HAMLET Polk 0.01
WINTERSET SHORES ESTATES Polk 0.01
SWEETWATER WEST Polk 0.07
LAKE MARIANNA SHORES Polk 0.02
VILLAGE WATER LTD Polk 0.04
TOWERWOOD Polk 0.05
CAREFREE RV COUNTRY CLUB Polk 0.08
TEN ROCKS MHP Polk 0.01
CENTRAL LEISURE LAKE MH & RV PARK Polk 0.02
ENCHANTED GROVE MH & RV PARK WWTP Polk 0.02
GARDEN MOBILE VILLAGE Polk 0.01

Peace River Basin




Charlotte Harbor National Estuary Program

Synthesis of Existing Information

Table 3-30. Domestic point sources in the Peace River Basin.

Facility Name Dischaf'ge Receiving
County Capacity Waterbody
(MGD)
FAIRVIEW VILLAGE Polk 0.01
HIGHLAND APARTMENTS Polk 0.03
LAKE N' GOLF ESTATES Polk 0.03
SWISS VILLAGE MHP Polk 0.14
SWISS GOLF CLUB Polk 0.18
WOODLAND LAKES MHP Polk 0.04
ORANGE ACRES RANCH Polk 0.04
SANTA FE HIGH SCH Polk 0.01
GOOD LIFE RVP Polk 0.07
HAPPY DAYS MHP Polk 0.05
SWEETWATER EAST Polk 0.07
CITRUS RESEARCH CENTER WWTP SYSTEM Polk 0.01 Percolation Ponds
WILSON ACRES S/D Polk 0.06
AUBURNDALE Polk Lake Lena Run - Peace
River at Bartow
AUBURNDALE, NORTH Polk Lake Lena Run - Peace
River at Bartow
CITY OF WINTER HAVEN #3 Polk Spray Irrigation
Subbasin: Payne Creek
C F INDUSTR. HARDEE PHOS. COMPLEX Hardee 0 Plant Recirculation
WAGON WHEEL RV PARK Hardee 0.03 Absorption Fields
HARDEE POWER STATION Hardee 0.01 Percolation Ponds
HARDEE COUNTY CORRECTIONAL Hardee 0.21 Spray Irnigation
Subbasin: Peace River at Zolfo Springs
BOWLING GREEN STP Hardee 0.32
'WAUCHULA STP Hardee 1
PINE CONE MHP Hardee 0.02 Drainfield
PEACE RIVER HEIGHTS S/D Hardee 0.04 Percolation Ponds
SOUTHERN OAKS WWTP Hardee 0.01 Percolation Ponds
LITTLE CHARLIE CREEK RV PARK Hardee 0.05
LITTLE CHARLIE CREEK RV PARK Hardee 0.05
CRYSTAL LAKE MH & RV VILLAGE Hardee 0.04 Percolation Ponds
PEACE RIVER RESORT Hardee 0.03 Percolation Ponds/Spray
Irrigation
ORANGE BLOSSOM RVP Hardee 0.02 Percolation Ponds
FLORIDA SKP CO-OP, INC. Hardee 0.02 Percolation Ponds
FORT MEADE CITY OF Polk 1

Peace River Basin

3-94




Charlotte Harbor National Estuary Program

Synthesis of Existing Information

Table 3-30. © Domestic point sources in the Peace River Basin,

- Facility Name County Ig:;l;gg? Receiving
(MGD) Waterbody

BARTOW CITY OF MAIN Polk 4
N-VIRO FT.MEADE FACILITY Polk .
CARGILL FERTILIZER INC Polk 4000 Plant Drainage Pond
HAMMOCK LAKE MHP Polk 0.03
LEE COUNTY INTERIM LIME STAB. FACIL Lee 0.12
Subbasin: Charlie Creek
ORLANDO VACATION RESORT WWTF Lake 0.04 Percolation Ponds
BROOKSIDE BLUFF R V RESORT Hardee 0.05 Percolation Ponds
LLAKE GLENADA CAMPING RESORT Highlands 0.02 Percolation Ponds
HIGHLANDS UTILITY CO. Highlands 0.16 Percolation Ponds
COUNTRY CLUB OF SEBRING Highlands 0.02
Subbasin: Peace River at Arcadia
ZOLFO SPRINGS Hardee 0.2
CRAIGS TT & MP #2 DeSoto 0.04 Percolation Ponds
CROSS CREEK CC/RV RESORT WWTP DeSoto 0.04 Percolation Ponds
LITTLE WILLIES RV PARK. DeSoto 0.04 Percolation Ponds
CADIA SPRINGS RV PARK DeSoto 0.04
BRIARCREST SUBDIVISION Lee 0.03 Absorption Fields
City of Arcadia DeSoto Peace River
Subbasin: Joshua Creek
NOCATEE ELEM SCH DeSoto 0.02 Drainfield
SUNRISE MHP DeSoto 0.02 Percolation Ponds
BIG TREE OF ARCADIA DeSoto 0.04 Percolation Ponds
ARCADIA VILLAGE #] DeSoto 0.03
ARCADIA VILLAGE MHP PHASE II DeSoto 0.09 Percolation Ponds
HERITAGE PLANTATION R V RESORT DeSoto 0.04
EDDIE'S PLANTATION RESTAURANT DeSoto 0.02
G PIERCE WOOD MEMORIAL HOSPITAL DeSoto 0.2 Percolation Ponds
Subbasin: Horse Creek
DESOTO VILLAGE DeSoto 0.02 Percolation Ponds
IMC FOUR CORNERS MINE WWTP Manatee 0.01
Subbasin: Shell Creek
DESOTO CORRECTIONAL INSTITUTION DeSoto 0.5 Spray Irrigation
SUNLAKE TERRACE ESTATES MHP Polk 0.06
PARADISE PARK CONDOMINIUM Charlotte 0.04 Percolation Ponds
SHELL CREEK PARK CAMPGROUND Charlotte 0.02 Percolation Ponds
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Table 3-30. Domestic point sources in the Peace River Basin.

Facility Name County Ig:;l;ac:'tgye Receiving

(MGD) Waterbody
Subbasin: Lower Peace River
WILLIAM TYSON WWTP DeSoto 2
PUNTA GORDA WASTEWATER MANAGEMENT | Charlotte 3.2 Spray Irr to SW
SYSTEM
CHARLOTTE COUNTY UTILITIES-EASTPORT Charlotte 10 Percolation Ponds/ Spray
WWTP Trr/ Well
LETTUCE LAKE CAMPGROUND DeSoto 0.03 Percolation Ponds
LETTUCE LAKE CAMPGROUND DeSoto 0.03 Percolation Ponds
OAK HAVEN CAMPGROUND DeSoto 0.01 Drainfield
OAKVIEW MHP DeSoto 0.02 Percolation Ponds
KINGSWAY COUNTRY CLUB DeSoto 0.01 Percolation Ponds
LAKE SUZY UTILITIES DeSoto 0.05 Percolation Ponds
YOGI BEAR RIVER OAKS RV DeSoto 0.03
LIVE OAK R.V. RESORT DeSoto 0.04 Percolation Ponds
DESOTO START CENTER DeSoto 0 Spray Irrigation
SILVER LAKES Polk 0.04
MEADOW PARK ELEM SCHOOL Charlotte 0.01 Percolation Ponds
EAST ELEMENTARY SCHOOL Charlotte 0.01 Percolation Ponds
SOUTHPORT W. W.T.P. Charlotte 1.2 Percolation Ponds/ Spray
It
SANDHILL PINES CONDOMINIUM Charlotte 0.05 Drainfield
WESTCHESTER PARK Charlotte 0.02 Drainfield
WESTCHESTER WOODS CONDOMINIUMS Charlotte 0.03
RIVERS EDGE Charlotte 0.02 Percolation Ponds
LAZY LAGOON MOBILE PARK Charlotte 0.02 Drainfield
SEA COVE MOTEL & APTS. Charlotte 0 Drainfield
PALM & PINES, INC. Charlotte 0.02 Drainfield
PALMETTO MHP Charlotte 0.01 Percolation Ponds
HARBOUR INN MOTEL Charlotte 0.01 Absorption Fields
CHARLOTTE TOWNE APTS Charlotte 0.01 Drainfield
MARY-LU MOBILE HOME PARK Charlotte 0.02 Drainfield/Pond
RAMPART UTILITIES Charlotte 0.31 Percolation Ponds/ Spray
Irr

HARBOR VIEW TRAILER PARK Charlotte 0.02 Percolation Ponds
EDGEWATER MANOR CONDO Charlotte 0.01 Drainfield
RIVER FOREST VILLAGE Charlotte 0.04 Percolation Ponds
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Table 3-31. " Industrial point sources in the Peace River Basin.
Facility Name County Discharge Receiving
Capacity Waterbody
MGD)

Subbasin: Peace River at Bartow

FORMER HART MART NO. 6 Polk

MAJIK MARKET #51019 Polk

ARISTECH CHEMICAL CORP Polk

BARTOW MINIG CORP Polk .

CHALET SUZANNE FOODS INC Polk . Spray field

POLK NURSERY (JERSEY RD FACILITY) Polk . None -Recycled

BUCHANAN INDUSTRIES Polk )

CONSOLIDATED STAINLESS, INC. Polk . Sanitary Sewer

UNIVERSAL FOREST PRODUCTS, INC. Polk .

SUNPURE LTD. ‘ Polk . Percolation Pond/Spray

Irrigation

CENTRAL PONTIAC Polk . None -Recycled

FRUITBUD JUICE CORPORATION Polk . Flood Irrigation

BRUNGART EQUIPMENT CO., INC. Polk . None -Recycled

RIDGE FERTILIZER Polk :

BROWNING-FERRIS INDUSTRIES Polk : None -Recycled

MACASPHALT A DIV. OF APAC FL, INC Polk .

PARA-MARINE, INC Polk . None -Recycled

EWELL INDUSTRIES,INC. Polk .

PAUL CITRUS INC Polk . None -Recycled

AUBURNDALE POWER PARTNERS, L.P. Polk . None -Recycled

MIRACLE TOYOTA Polk . None -Recycled

MOBIL OIL CORP S5# 02-GNV Polk .

RIDGE GENERATING STATION, L.P. Polk . None -Recycled

FLORIDA BREWERY, INC Polk

KEMIRON, INC Polk

FL. CYPRESS GARDENS, INC. Polk

VIGORO IND.,INC.-KAISER/ESTECH DIV. Polk .

RIDGE VO-TECH FIRE TRAIN. FACILITY Polk . None -Recycled

W.G.ROE & SON,INC. Polk . Percolation Ponds

OAKLEY TRANSPORT, INC., Polk

MITCO WATER LABORATORIES INC. Polk .

GROWERS FERTILIZER CORPORATION Polk . Retention Pond

FMC CORPORATION Polk .

CUTRALE CITRUS JUICES (FORMERLY COCA Polk 2 Spray field

COLA)
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Table 3-31. Industrial point sources in the Peace River Basin.
Facility Name County Discharge Receiving
Capacity Waterbody
(MGD)
INDIAN RIVER TRANSPORT, INC. Polk . Spray Irigation
RIDGE LUMBER Polk
CUTRALE CITRUS JUICES (FORMERLY COCA Polk
COLA)
SUNBELT FOREST PRODUCTS Polk
W.R. GRACE BARTOW BEAR BR #8-E/0