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EXECUTIVE SUMMARY 

The unique ecosystem of the Northwest Fork of the Loxahatchee River, with its quiet beauty, 
has captured the attention and imagination of residents and visitors, agency and community 
leaders for many years. Consisting of 9.5 miles of federally-designated Wild and Scenic River, it 
provides essential habitats that support a wide spectrum of ecological resources including 
freshwater riverine floodplain vegetation such as bald cypress, freshwater and estuarine fishes, 
and tidal floodplain vegetation such as mangroves, oysters and seagrasses. The natural pre-
developed Loxahatchee Watershed originally covered a much larger area than what is left today, 
where basin modifications and drainage has significantly altered the hydrology and ecology of the 
area. Historically, the Loxahatchee River Watershed drained through Loxahatchee and 
Hungryland Slough to the Northwest Fork. The permanent opening of the Jupiter Inlet in 1947, 
along with sea level rise, has resulted in significant saltwater encroachment where a saltwater 
tolerant, mangrove-dominated community has moved into the freshwater, bald cypress-dominated 
floodplain. Furthermore, the watershed has been permanently altered by the construction of 
canals for drainage. The C-18 Canal and S-46 Structure were constructed in the 1960s, which 
diverted flows from the Northwest Fork to the Southwest Fork for flood control purposes. Now 
reduced amounts of freshwater flows into the Northwest Fork, especially in the dry season, do not 
retard saltwater encroachment that adversely impacts the freshwater floodplain ecosystem. 
Restoration and protection of the floodplain ecosystem depends largely on augmenting flows to 
the Northwest Fork at appropriate times, such as during the dry season. 

In April 2003 the South Florida Water Management District (SFWMD) adopted a Minimum 
Flows and Levels Rule, Chapter 40E-8, Florida Administrative Code, with a minimum flow 
(MFL) for the Northwest Fork of the Loxahatchee River. As required by legislation, a Recovery 
Strategy was incorporated into the MFL Rule, which included a commitment by the SFWMD to 
develop, in partnership with the Florida Department of Environmental Protection (FDEP), “a 
practical Restoration Plan and goal” for the Northwest Fork of the Loxahatchee River. With this 
guidance in mind, it was the purpose of the plan to: document data collection and analysis, 
develop models and other analytic tools, identify constraints and assumptions, and identify 
alternative restoration flow scenarios. In summary, the best available scientific and technical 
information was used to develop a practical restoration goal and plan that provides restorative 
flows to the ecosystem of the Northwest Fork of the Loxahatchee River. 

Together, the staff of the SFWMD, FDEP, Florida Park Service-District 5 (FPS), and the 
Loxahatchee River District (LRD) collected and analyzed data used to develop and evaluate 
restoration flow alternatives. After an analysis of historic and current flora and fauna 
communities, the Northwest Fork ecosystem was partitioned into the five Valued Ecosystem 
Components (VECs, See Chapter 4):  

1. Cypress swamp and hydric hammock in the freshwater riverine floodplain (River Mile 
[RM] 16 to RM 9.5), 

2. Cypress swamp in the tidal floodplain (RM 9.5 to RM 5.5), 

3. Fish larvae in the low salinity zone (RM 9.5 to RM 5.5),  

4. Oysters in the mesohaline zone (RM 6.0 to RM 4.0) and, 

5. Seagrasses in the polyhaline zone downstream (RM 4.0 to RM 0.0). 

The health of the VECs is assumed to reflect the health of the ecosystem. Performance 
Measures (PM) for each VEC were developed to relate flow and stage in the floodplain and 
salinity in the river, to the ecological health of the VECs and were used to evaluate the relative 
biological effects of each restoration flow alternative.  
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Formulation and evaluation of restoration alternatives were based on the successful 
application of hydrologic and salinity models developed for this project. These models are, a 
watershed hydrologic model (WaSh) that simulates long-term freshwater inflows of tributaries to 
the Northwest Fork, a 2-D estuarine, hydrodynamic and salinity model (RMA) that simulates 
short-term influences of these inflows and tide on estuarine salinity, and a long-term salinity 
management model (LSMM) developed from the RMA results, capable of predicting daily 
salinity in the estuary for the period of record used in the watershed model. 

An initial set of alternative flow scenarios represented five constant low flow targets during 
the 39-year period of record (1965 to 2003). These scenarios included constant flows of 65 cfs, 90 
cfs, or 200 cfs over the Lainhart Dam coupled with 30 cfs, 65 cfs, 110 cfs, or 200 cfs in flows 
from the other tributaries of Cypress Creek, Hobe Grove Ditch and Kitching Creek. The results 
from these flow scenarios were compared with the base condition (See Chapter 7). The ecological 
evaluations of the five constant flow scenarios indicated a few of the scenarios achieved some of 
the restoration goals; however, the overall ecological goals were not being fully achieved. 
Furthermore, a constant flow of 200 cfs over the Lainhart Dam during the dry season was 
considered to be harmful to the freshwater riverine floodplain and estuarine biota. 

In response to the findings from the constant flow scenarios and public reaction to the results 
of the first five scenarios gained through a series of public meetings sponsored by the 
Loxahatchee River Management Coordinating Council (LRMCC), three variable flow scenarios 
were developed to simulate a more natural, hydrological variability to achieve the restoration 
goal. Each variable flow scenario represented the Lainhart Dam flows with varying amount of 
augmented flows (mostly 65 cfs to 90 cfs during the dry season), added to which were three 
variable flows from the downstream tributaries, 60 cfs, 90 cfs and 120 cfs. Evaluation of each 
variable flow scenario to achieve the restoration goal resulted in the selection of the Preferred 
Restoration Flow Scenario. It incorporates both dry and wet season hydrologic flow patterns 
and provides the greatest ecological benefit to freshwater riverine and tidal floodplain VECs, with 
minimal impact on the estuarine VECs.  

In summary, the Preferred Restoration Flow Scenario is a variable dry season flow 
between 50 cfs and 110 cfs, with a mean monthly flow of 69 cfs over Lainhart Dam, while 
providing  an additional 30 cfs of flow from the downstream tributaries. 

Scientific information and modeling analysis found the Preferred Restoration Flow 
Scenario to be a flow condition simulated by the LV90 – TV60 model run using daily time-steps 
during a 39 year period of record (1965 through 2003). Generally, the LV90 model run represents 
variable flows over the Lainhart Dam providing flow augmentation when the daily flow falls 
below 70 cfs during the months of February through May, 130 cfs during the months of August 
through November, and 80 cfs during the transitional months. Adding flow during the wet season 
achieves 120 days of inundation (> 110 cfs at Lainhart Dam) of the cypress swamp in the riverine 
floodplain each year. The TV60 model run represents flows from the tributaries downstream of 
the Lainhart Dam, providing an additional 30 cfs of flow augmentation to the Northwest Fork of 
the Loxahatchee River, when the total flows are less than 300 cfs. The combination of the LV90 
and TV60 provides a Preferred Restoration Flow Scenario of adequate fresh water flows to 
protect and enhance the riverine floodplain, maintain conditions for the propagation of cypress 
trees in the tidal floodplain, and promote a healthy estuarine system in the Northwest Fork of the 
Loxahatchee River. This flow scenario reflects the seasonal variations that are needed for 
protecting, enhancing and restoring the biological values of the Northwest Fork ecosystem. In 
addition, it includes rainfall driven monthly and daily flow variability also necessary for 
restoration. The Preferred Restoration Flow Scenario provides a dynamic flow pattern with dry 
season mean monthly flows of 69 cfs over Lainhart Dam to maintain total daily flows greater than 
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150 cfs within the Northwest Fork, to push the saltwater wedge downstream of RM 7.5 more than 
70% of the time during the 39 year period of record.  

 By implementing the Preferred Restoration Flow Scenario it is expected that saltwater 
intrusion will be reversed and portions of the tidal floodplain will be restored to freshwater 
swamp where during the dry season the proposed restored flows will push the salinity wedge 
from its current location, near RM 9, downstream to a location near RM 7.5.  At this location the 
salinity is expected to be below 1 ppt most of the time, increasing to approximately 2-3 ppt during 
periods of low flow conditions (occurring only about 10 percent of the time). The modeling 
analysis of  the entire 39 year modeling period, indicates that the 2 ppt salinity wedge (2 ppt) for 
the LV90-TV60 Flow Scenario  reaches no further upstream than RM 8.1 which is the river reach 
immediately downstream of the confluence of Kitching Creek.  Limiting saltwater intrusion 
within this portion of the floodplain will ensure suitable conditions for the propagation of 
seedlings and healthy growth of bald cypress and other freshwater species.   

It is anticipated that with restorative flows the cypress swamp, between RM 16 and RM 9.5, 
will be inundated for approximately 4 to 8 months and the hydric hammocks will be inundated for 
about 30 to 60 days in a year. During the dry season, restoration flows will maintain low water 
levels in the freshwater riverine floodplain, without completely drying it out every year. In the 
tidal floodplain, between RM 9.5 and RM 5.5, flows will push the saltwater front downstream 
from RM 9.5 to between RM 8 and RM 7.5. This will allow for recruitment of freshwater species 
in the upper tidal floodplain. Freshwater species will be expected to expand in number and 
dominate the canopy to the mouth of Kitching Creek near RM 8.1. There will also be recruitment 
of pond apple in the tidal floodplain due to the improvement in the freshwater environment near 
RM 7.5. 

The Preferred Restoration Flow Scenario is also designed to minimize the impact on the 
estuarine ecosystems. The low salinity zone, located between RM 9.5 and RM 5.5, requires a 
salinity regime of 2 ppt - 8 ppt during the dry season to function as a nursery for many saltwater 
fishes. Although restorative flows will move the appropriate salinity range downstream, the low 
salinity will still remain within an area that will provide suitable habitat for juvenile fish 
development. The optimal salinity range for oysters is from 10 ppt to 20 ppt, which is currently 
located between RM 6 and RM 4. With increased flows during the dry season these salinity levels 
will be moved downstream and the upstream oyster beds at RM 6 will be lost. However, the 
majority of the oysters are located downstream of RM 5 and will not experience harmful drops in 
salinity levels. The addition of oyster substrate near RM 4 will mitigate the loss of oysters at 
RM 6. It will have minimal impact on seagrasses in the Central Embayment area. 

The Restoration Plan supports existing monitoring activities and proposes new activities and 
programs necessary to monitor the water quantity, water quality, timing and distribution of 
increased dry season flows and improved wet season flows in the Northwest Fork. The response 
of the biological communities to the effects of the Preferred Restoration Flow Scenario needs 
to be scientifically monitored. In addition to existing vegetation monitoring programs, new 
monitoring programs for fish and wildlife data are proposed, (See Chapter 10). A science plan to 
clearly identify and justify basic monitoring programs, and special studies necessary for 
comprehensive adaptive management decisions to evolve is under development. The information 
collected from these monitoring programs and special projects will be used to update the 
restoration plan by the SFWMD, FDEP, FPS and LRD every five years from the date of 
acceptance. The Science Plan data will be the basis for adaptive management decisions in the 
development of operational protocols and other implementation projects 
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Implementation of the Northwest Fork Loxahatchee River Restoration Plan with its 
Preferred Restoration Flow Scenario is being achieved through important plans and projects, 
which are currently underway within the Loxahatchee River Watershed. These include: 

◦ Initial and Project Water Reservations for the Northwest Fork of the Loxahatchee River, 
 (SFWMD) 

◦ Implementation of the North Palm Beach County CERP Project, Part I elements, 
 (SFWMD, USCOE) 

◦ Construction of additional water management/control structures, (SFWMD) 

◦ Development and implementation of operational protocols, (SFWMD) 

◦ JDSP Unit Management Plan, (FPS) 

◦ Loxahatchee River Watershed Action Plan (FDEP), 

◦ Loxahatchee River Preservation Initiative (LRPI), and 

◦ Loxahatchee River National Wild and Scenic River Management Plan 2000 (LRMCC) 

Continued community participation through the Loxahatchee River Management 
Coordinating Council (LRMCC) and community groups such as the Loxahatchee River Coalition 
will ensure that this important resource is protected. This plan was developed through interagency 
participation and cooperation, which is essential to successful restoration of the Northwest Fork. 
Implementation of the projects identified in this plan document and listed above by the SFWMD, 
FDEP, FPS, JDSP, LRD, USACE, local governments and community action will restore, 
preserve and protect the irreplaceable natural resources of the Northwest Fork of the Loxahatchee 
River for today and for the future. 
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 River Miles of the Creeks, Dams, Highways, Other Landmarks, Vegetation Transects and 
 Data Collection Sites on the Northwest Fork of the Loxahatchee River 

 
Landmark Sites  

 
Old River Miles 

 
New River Miles 

Riverbend Park 13.50 15.00 
Indiantown Road 12.80 14.93 
Lainhart Dam 12.50 14.78 
Masten Dam -- 13.50 
Turnpike/I-95 -- 12.76 
Trapper Nelson Camp 10.80 10.50 
Cypress Creek 10.00 10.33 
Moonshine Creek -- 10.00 
Hobe Grove Ditch --   9.07 
Boy Scout Dock 6.00   5.92 
 
Transect Sites 

 
Old River Miles 

 
New River Miles 

T 1-1 -- 14.50 
T 1-2 -- 14.50 
T 2-1 -- 13.57 
T 2-2 -- 13.43 
T 3-1 -- 12.07 
T 3-2 -- 12.07 
T 4-1 -- 11.18 
T 6-1 --   8.43 
T 7-1 --   9.10 
T 9-1 --   6.46 
 
Salinity and Ecological Assessment Sites 
 

 
Old River Miles 

 
New River Miles 

USGS Monitoring Station 9.10 9.12 
USGS Kitching Creek 8.02 8.13 
VT9 -- 7.06 
USGS Boy Scout Dock 6.00 5.92 
Oyster Site 6 -- 5.45 
Oyster Site 5 -- 4.93 
Oyster Site 4 -- 4.13 
Oyster Site 3 -- 3.74 
Oyster Site 2 -- 3.26 
Oyster Site 1 -- 2.70 
Seagrass Site – Pennock Pointe -- 2.44 
USGS Pompano Drive -- 1.77 
Seagrass Site – Sand Bar -- 1.74 
Seagrass Site – North Bay -- 1.48 
USGS Coast Guard -- 0.70 
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οC or C degrees in Centigrade 

οF degrees in Fahrenheit 
ADCP acoustic doppler current profiler 
ASCE American Society of Civil Engineers 
ASR Aquifer Storage and Recovery 
BD Boy Scout Dock station 
bls below land surface 
BOD biological oxygen demand 
BWP box and wisker plot 
CERP Comprehensive Everglades Restoration Plan 
cfs cubic feet per second 
CG U.S. Coast Guard station 
CH3D 3-D model that simulates supercritical flows 
cm centimeter 
CSFFCP Central and Southern Florida Flood Control Project 
CUP Consumptive Use Permitting 
Db mean number of days between salinity events 
dbh diameter at breast height (tree measurement) 
DBHydro SFWMD's corporate environmental database 
District South Florida Water Management District 
Ds mean duration in days of salinity event 
Ds/Db calculated salinity ratio 
E Endangered species 
EPA Environmental Protection Agency 
ET evapotranspiration 
F.A.C. Florida Administrative Code 
FCREPA  Florida Committee on Rare and Endangered Plants and Animals  
FDA Florida Department of Agriculture 
FDEP Florida Department of Environmental Protection 
FDNR Florida Department of Natural Resources (now FDEP) 
FFWCC Florida Fish and Wildlife Conservation Commission (now FWC) 
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FGFWFC Florida Game and Fresh Water Fish Commission 
FNAI Florida Natural Areas Inventory 
FPS Florida Park Service, a division of FDEP 
ft feet 
F.S. Florida Statutes 
FWC Florida Fish and Wildlife Conservation Commission 
FWF Florida Wildlife Federation 
FWQI Florida Water Quality Index 
FWRI Fish and Wildlife Research Institute 
GIS geographic information system 
GPS global positioning system 
GUI Graphic user interface 
H0 null hypothesis 
HSPF Hydrologic Simulation Program – FORTRAN 
Hz hertz 
ICW Intracoastal Waterway 
in inches 
IRL Indian River Lagoon 
JDSP Jonathan Dickinson State Park 
JID Jupiter Inlet District 
KC Kitching Creek station 
KHz Kilohertz 
km kilometers 
LEC Plan Lower East Coast Regional Water Supply Plan 
LECsR Lower East Coast Subregional Model 
LIDAR LIght Detection And Ranging 
LOSM Loxahatchee Oyster Stress Model 
LRD Loxahatchee River Environmental Control District 
LRPI Loxahatchee River Preservation Initiative 
LSMM Long-term Salinity Management Model 
LSUR Length-scale parameter for surface drainage 
LSZ low salinity zone 
LT lower tidal reach 
LU land use 
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LZS lower zone storage 
m meters 
MAP Monitoring and Assessment Program 
MFL minimum flow and level 
MGD or mgd million gallons per day 
mg/L milligrams per liter 
mm millimeters 
MOA Memorandum of Agreement 
MOU Memorandum of Understanding 
NA not applicable or not available 
NAVD North American Vertical Datum 
NFSP Northwest Fork Science Plan 
NGVD National Geodetic Vertical Datum 
NMFS National Marine Fisheries Service 
NOAA National Ocean and Atmospheric Administration 
Northern Plan North Beach Palm County Comprehensive Water Management 

Plan 
NPBC North Palm Beach County 
NPS National Park System 
PD Pompano Drive station 
P.L. Public Law 
PLRGs Pollution Load Reduction Goals 
PM performance measure 
POR Period of Record 
ppb parts per billion 
ppt parts per thousand 
PT pretreatment score 
R riverine reach 
RBA relative basal area 
RECOVER REstoration COordination VERification 
RM river mile 
RMA-2/RMA-4 2-D hydrodynamic and salinity models developed by Resource 

Management Associates, Inc. 
RMS root mean square 
RRE relative RMS error 
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SAVELOX SAlinity and VEgetation model for the LOXahatchee 
SCADA Supervisory Control and Data Acquisition 
SFWMD South Florida Water Management District 
SFWMM South Florida Water Management Model 
SIRWCD South Indian River Water Control District 
SJRWMD St. Johns River Water Management District 
sp. species 
sq. square 
S.R. State Road 
SSC species of special concern 
STA stormwater treatment area 
T Threatened 
TBD to be determined 
TMDL total maximum daily load 
TN total nitrogen 
TP total phosphorus 
TSI Florida Trophic State Index 
UCF University of Central Florida 
U.S. United States 
USACE United States Army Corps of Engineers 
USDC United States Department of Commerce 
USDOI United States Department of Interior 
USEPA United States Environmental Protection Agency 
USFWS United States Fish and Wildlife Service 
USGS United States Geological Survey 
UT upper tidal reach 
UZS upper zone storage 
VEC valued ecosystem component 
WaSh Watershed Model 
WRAP Wetland Rapid Assessment Procedures 
WSE Water Supply and Environmental 

 xv  



Restoration Plan for the Northwest Fork of the Loxahatchee River Chapter 1 

CHAPTER 1 

TABLE OF CONTENTS 

 
PURPOSE OF THE PLAN................................................................................................3 

GENERAL DESCRIPTION AND GEOGRAPHIC LOCATION ..................................................... 5 
PARTNERSHIP WITH THE FLORIDA PARK SERVICE, DISTRICT FIVE AND THE FLORIDA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION ............................................................. 7 
PLANS AND IMPLEMENTATION ACTIVITIES ........................................................................ 7 

Loxahatchee River National Wild and Scenic River Management Plan.....................7 
Lower East Coast Regional Water Supply Plan.........................................................8 
Northern Palm Beach County Comprehensive Water Management Plan .................9 
North Palm Beach County CERP Project – Part 1.....................................................9 
Minimum Flows and Levels Rule, Chapter 40E-8, F.A.C...........................................9 
Loxahatchee River Watershed Action Plan .............................................................10 
Loxahatchee River Preservation Initiative................................................................10 
Jonathan Dickinson State Park Unit Management Plan ..........................................11 
Florida Department of Environmental Protection, Loxahatchee River-Lake Worth 
Creek Aquatic Preserve ...........................................................................................11 
Jupiter Inlet District Management Plan for the Loxahatchee River ..........................11 

DOCUMENT STRUCTURE ............................................................................................12 
SUMMARY......................................................................................................................13 

 

  1-1 



Restoration Plan for the Northwest Fork of the Loxahatchee River Chapter 1 

LIST OF FIGURES 

Figure 1-1. 1943 Vegetation Map of the Loxahatchee River Watershed. Source: Davis (1943) 
Vegetation Map of Southern Florida, Florida Geological Survey Bulletin 25, Figure 71. .......4 

Figure 1-2. The Loxahatchee River and its Tributaries. The River Miles depicted on this map 
are based on the 2003 GPS and GIS analyses for the Northwest Fork.................................6 

 

LIST OF TABLES 

Table 1-1. The River Mile Locations of Landmark Sites on the Northwest Fork of the 
Loxahatchee River.............................................................................................................. 6 

 

  1-2 



Restoration Plan for the Northwest Fork of the Loxahatchee River Chapter 1 

Chapter 1 
Overview 

PURPOSE OF THE PLAN 

The unique ecosystem and quiet beauty of the Northwest Fork of the Loxahatchee River has 
captured the attention and imagination of residents and visitors, agency and community leaders 
for many years. Efforts at all levels of government to preserve this ecosystem have lead to public 
ownership and management. The Loxahatchee River is generally referred to as the “last free 
flowing river in Southeast Florida” and represents one of the last vestiges of native cypress river 
swamp within southeast Florida. In May 1985, 9.5 miles of the Northwest Fork was federally 
designated as Florida’s first National Wild and Scenic River. Portions of the river and estuary 
were designated Aquatic Preserves, and Outstanding Florida Waters. The Loxahatchee River-
Lake Worth Creek Aquatic Preserve is one of four preserves established in the State of Florida to 
protect freshwater flora and fauna. Large sections of the river’s watershed and river corridor are 
included within Jonathan Dickinson State Park (JDSP), which includes outstanding examples of 
the region’s natural biological communities. 

In recent history, adverse environmental impacts to this ecosystem have occurred due to 
alterations in watershed hydrology and sea level rise. The most widely recognized alteration is the 
reduction of dry season flows to the Northwest Fork and associated saltwater intrusion into 
freshwater wetland vegetation communities downstream. Most of the surface water runoff from 
the Loxahatchee River Watershed historically drained through Loxahatchee and Hungryland 
Sloughs to the Northwest Fork where tidal interaction was limited (Figure 1-1). However, today 
the C-18 Canal diverts much of the runoff from the Northwest Fork to the Southwest Fork of the 
river. Over the last century canals and levees were constructed to provide drainage and flood 
protection for development. Construction of numerous small drainage canals in the early part of 
the Twentieth Century and the C-18 Canal in 1958 diverted freshwater flows to tidal waters of the 
Southwest Fork at Structure S-46. In addition, prior to the 1940s, Jupiter Inlet periodically opened 
and closed to the Atlantic Ocean as a result of natural storm events. Since 1947 the inlet has been 
kept permanently open, and is presently maintained by periodic dredging conducted by the Jupiter 
Inlet District (USACE 1966). The permanent opening of the Jupiter Inlet has had a significant 
impact on the primarily freshwater system of the Northwest Fork through saltwater intrusion. 
During the past 58 years the vegetation along the river corridor in the Northwest Fork has 
changed from freshwater floodplain swamp to mangrove forest due to the saltwater intrusion 
from Jupiter Inlet and the reduced freshwater flows to the Northwest Fork. 

In response to identification of these problems, remedial actions by many agencies, state and 
local, have influenced the management of flows to the Northwest Fork of Loxahatchee River. The 
first restoration flows to the Northwest Fork commenced through an agreement between the 
SFWMD and the Loxahatchee River District (LRD) signed in 1975 (Appendix A). The SFWMD 
constructed the G-92 water control structure to improve the flow linkage of the Loxahatchee 
Slough, through C-18, to the Northwest Fork in 1975. The objective of these activities was to 
maintain the environmental quality of the Northwest Fork with supplemental flows through 
“deliveries of water from the C-18 Canal.” In 1982, a lawsuit was filed by the Florida Wildlife 
Federation (FWF; Appendix B) concerning flows to the Northwest Fork, and operations of S-46. 
As a result, the South Florida Water Management District (SFWMD) and the Florida Department 
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of the Environmental Protection (FDEP) entered into a Consent Decree to provide 50 cfs to the 
Northwest Fork “subject to the presence of available water supplies.” In addition, a 1989 
agreement between the South Indian River Water Control District, and the SFWMD provided 
operational guidelines for 400 cfs flows through G-92 to the Northwest Fork when feasible and 
allowing flood waters to backflow to the C-18 under certain conditions (Appendix C). 

 

 

 

Figure 1-1. 1943 Vegetation Map of the Loxahatchee River Watershed. 
Source: Davis (1943) Vegetation Map of Southern Florida, Florida Geological 
Survey Bulletin 25, Figure 71. 

 

In April 2003 the SFWMD adopted Minimum Flows and Levels Rule, Chapter 40E-8, F.A.C. 
with a minimum flow (MFL) for the Northwest Fork of the Loxahatchee River. It was recognized 
that upon adoption, the SFWMD would be unable to meet the MFL criteria during dry periods. 
Therefore, as required by legislation, a Recovery Strategy was incorporated into the Rule, which 
included a commitment by the SFWMD to develop a practical Restoration Plan and goal for this 
tributary in partnership with the FDEP.  

The purpose of this plan is to (1) document data collection and analysis conducted; (2) 
identify models and other analytical methods used in the development of the plan; (3) identify 
restoration alternatives; and (4) describe the constraints and assumptions of the plan made by staff 
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of the SFWMD, the FDEP and FPS. The plan will address the environmental stresses facing the 
Northwest Fork ecosystems, describe the constraints of the existing water management system, 
and conduct the evaluation of restoration alternatives. It will provide the best available technical 
information to support environmentally sensitive dry and wet season flows or hydrographs for the 
ecosystems. A careful balance of the timing and distribution of flows will be provided.  
Protection of the Northwest Fork ecosystems requires reducing or reversing the saltwater 
intrusion and subsequent environmental impacts on upstream freshwater wetland communities of 
vegetation and wildlife (e.g. fishes, alligators, turtles and otters). This major objective will be 
accomplished with minimum environmental impact on estuarine communities and their functions.  

GENERAL DESCRIPTION AND GEOGRAPHIC LOCATION 

The Loxahatchee River and Estuary are located along the Lower East Coast of Florida. The 
natural predeveloped Loxahatchee River Watershed originally covered a much larger area than 
what is left today. Presently, this watershed drains an area of approximately 240 square miles 
within northern Palm Beach and southern Martin Counties and connects to the Atlantic Ocean via 
the Jupiter Inlet, in Jupiter, Florida. Just west of the inlet, the river opens into a Central 
Embayment area, which is formed at the confluence of three major tributaries − the Northwest 
Fork, the North Fork and the Southwest Fork (Figure 1-2). 

The Northwest Fork of the Loxahatchee River originates at the G-92 Structure in northern 
Palm Beach County, flows north into Martin County and bends east through JDSP. Flows 
continue southeast back to Palm Beach County, near the Central Embayment area of the 
Loxahatchee River.  

In 1983, the Loxahatchee River Wild and Scenic Designation and Preservation Act (Chapter 
83-352, Laws of Florida, established the Wild and Scenic designation of the Northwest Fork to be 
7.5 miles in length, beginning at Boy Scout Dock (River Mile 5.92) and ending at Riverbend Park 
(RM 15.5). Using the measurement techniques available at the time, the river was measured from 
Jupiter Inlet to Riverbend Park and found to be 13 miles in length. In 2003, the SFWMD used 
Global Positioning System (GPS) technology to map the river more accurately, delineating its 
numerous oxbows, twists and turns. The recalculated length of the river from Jupiter Inlet to 
Riverbend Park is 15.5 miles and the “Wild and Scenic” portion of the river has been established 
as 9.5 miles in length. Table 1-1 shows landmark sites of the Northwest Fork of the Loxahatchee 
River with the old River Miles used in existing documents (when applicable) and the new River 
Miles used throughout this document. (Note: The new River Miles are also used in the MFL Rule 
documents, Chapter 40E-8, F.A.C.) 
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Figure 1-2. The Loxahatchee River and its Tributaries. The River Miles 
depicted on this map are based on the 2003 GPS and GIS analyses for the 
Northwest Fork.  

 

Table 1-1.  River Mile Locations of Landmark Sites on the Northwest Fork of the 
 Loxahatchee River. 

Landmark Site Old River Miles New River Miles 
Boy Scout Dock  6.00  5.92 

Kitching Creek – USGS Monitoring Station  8.02  8.13 

Hobe Grove Ditch --  9.07 

USGS Monitoring Station --  9.12 

Moonshine Creek --  10.00 

Cypress Creek  10.00  10.33 

Trapper Nelson’s  10.80  10.50 

Turnpike/I-95 --  12.76 

Masten Dam --  13.50 

Lainhart Dam  12.50  14.78 

Indiantown Road  12.80  14.93 

Riverbend Park  13.50  15.43 
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PARTNERSHIP WITH THE FLORIDA PARK SERVICE, DISTRICT 
FIVE AND THE FLORIDA DEPARTMENT OF ENVIRONMENTAL 
PROTECTION 

The FDEP has statutory responsibility and authority, Chapter 258.037, Florida Statutes, to 
“conserve these natural values for all time.” Chapter 373.016, Florida Statues, authorizes the 
SFWMD to “to preserve natural resources….” Toward the development of the restoration plan for 
the Northwest Fork of the Loxahatchee River, the Florida Department of Environmental 
Protection, which includes the Florida Park Service (FPS), and Jonathan Dickinson State Park 
(JDSP), has actively engaged in a partnership with the SFMWD to conduct research and examine 
technical issues surrounding restoration. Much of this plan is based on that partnership. 

On April 22, 2004, a meeting attended by staff representatives from FDEP, FPS and SFWMD 
was held to discuss the guiding principles for the development of a practical restoration goal and 
plan for the Northwest Fork of the Loxahatchee River. Those in attendance at the meeting agreed 
on the following principles: 

 Restoration of the Northwest Fork of the Loxahatchee River will occur 
between River Mile 6.0 and River Mile 15.5 to the extent practicable. 

 A “practical” and “achievable” restoration goal for the Northwest Fork of 
the Loxahatchee River will be based on best available data. 

 One part of the Loxahatchee River Watershed will not be sacrificed to 
benefit another part of the Watershed. This principle also applies to areas 
of the river within the “Wild and Scenic” portion of the Northwest Fork.  

 The Restoration Goal and Plan for the Northwest Fork of the 
Loxahatchee River will balance water supply, flood protection, water 
quality and environmental enhancement. 

 The Restoration Goal and Plan for the Northwest Fork of the 
Loxahatchee River will be based on a seasonal hydrograph. 

 To the extent practicable, ecological benefits will be maximized system 
wide. 

 The focus of the goal and plan will be the restoration of the Northwest 
Fork of the Loxahatchee River; therefore, the title of the goal and plan 
will reflect that emphasis. 

In addition, it was agreed that the estuarine area of the Loxahatchee River, which is located 
from RM 2.0 to RM 6.0, will be protected or improved through reductions of high freshwater 
flows, when possible, from S-46 to the Southwest Fork of the Loxahatchee River. 

PLANS AND IMPLEMENTATION ACTIVITIES 

During the past 20 years several plans and restoration-oriented activities have been initiated 
to protect and restore the Loxahatchee River, especially the Northwest Fork: 

Loxahatchee River National Wild and Scenic River Management Plan 

In May 1985, the largely pristine portion of the Northwest Fork of the Loxahatchee River was 
designated by the U.S. Department of the Interior for inclusion in the Federal Wild and Scenic 
Rivers System, following designation by the state of Florida as a Wild and Scenic River in 1983 
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(Chapter 83-358, Laws of Florida, approved June 1983). The Northwest Fork of the Loxahatchee 
River was the first river in the state of Florida to receive this designation.  

An outcome of the state and federal government actions was the formation of the 
Loxahatchee River Management Coordinating Council. Comprised of regional, state, federal 
agency and local government representatives, it oversees the impacts of proposed development, 
tracks plans and programs in areas adjacent to the Northwest Fork and its corridor, and is 
responsible for the development of a management plan. 

Written by the FDEP and the SFWMD, The Loxahatchee National Wild and Scenic River 
Management Plan (2000) ensures that special consideration be given to the watershed 
surrounding the river corridor so that it is protected to maintain natural flow conditions, good 
water quality and the preservation of high quality natural areas. The plan is updated every five 
years to track the successful accomplishments of the member agencies and local governments and 
to identify new projects and programs, all of which are necessary for the protection and 
restoration of the Northwest Fork. 

Lower East Coast Regional Water Supply Plan 

In May 2000, the Governing Board of the South Florida Water Management District adopted 
the Lower East Coast Regional Water Supply Plan (LEC Plan). The purpose of the LEC Plan is to 
fulfill the requirements of Section 373.0361, Florida Statutes (F.S.) for regional water supply 
plans. Implementation of the LEC Plan will do the following: 

 Create a water supply that fully meets the future (2020) needs of almost seven million 
people, agriculture and industries during a 1-in-10 year drought. 

 Reduce the number of severe violations of Minimum Flow and Levels (MFL) criteria for 
the Everglades, Lake Okeechobee and the Biscayne aquifer by 2020. 

 Reserve from allocations sufficient water to allow for the restoration of the Everglades 
and enhancement of other significant natural systems. 

 Reduce the uncertainty for issuing long-term permits for water users as they invest in 
tomorrow’s water supply infrastructure. 

 Provide public forums to modernize District operational procedures and promote greater 
flexibility in the operation of the regional water management system. 

Several LEC Plan recommendations also provide the foundation for various actions to protect 
and restore the Northwest Fork of the Loxahatchee River: 

 LEC Recommendation 3: Northern Palm Beach County Comprehensive Water 
Management Plan 

 LEC Recommendation 21:  L-8 Project 

 LEC Recommendation 32:  Periodic Operational Flexibility 

 LEC Recommendation 34:  Water Reservations 

 LEC Recommendation 35: Establish MFLs 

Water Supply Plans are updated every five years, and an update to the LEC Plan is underway, 
with a completion date of December 2005. 
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Northern Palm Beach County Comprehensive Water Management 
Plan 

Initiated in 1995, the Northern Palm Beach County Comprehensive Water Management Plan 
(Northern Plan) was accepted by the SFWMD Governing Board in May 2002 (SFWMD 2002a). 
The sub-regional Northern Plan focuses on the southern L-8 Basin, the City of West Palm Beach 
Water Catchment Area (WCA-1) or Grassy Waters Preserve, C-18, the Loxahatchee Slough, and 
the Loxahatchee River, especially the Northwest Fork. The plan projects future water supplies for 
urban, agricultural and environmental uses for the year 2020 and identifies projects that when 
built will bring supplemental water into the northern Palm Beach County area. 

The Northern Plan calls for a series of system improvements to be constructed in the area of 
Palm Beach County north of Southern Boulevard, generally east of the L-8 Levee, and west of 
I-95. When all the proposed system improvements are in place, the Northern Plan will provide the 
projected 2020 public water supply demands of the area, hydrologic restoration of the 
Loxahatchee Slough, and protection of the Grassy Waters Preserve and a target base flow of 
65 cubic feet per second (cfs), in the dry season, to the Northwest Fork of the Loxahatchee River, 
measured at the Lainhart Dam. Construction has started on several of the Northern Plan 
components: the Loxahatchee Slough structure (G-160) was completed in January 2004; design 
of the Northlake Boulevard structure (G-161) was initiated in 2004 with construction expected to 
be completed in 2006; and, the regional reservoir storage at the Palm Beach Aggregates site was 
increased to 47,000 acre-feet in 2004. The Northern Plan forms the basis for the North Palm 
Beach County CERP Project, Part 1. 

North Palm Beach County CERP Project – Part 1 

The overall purpose of the North Palm Beach County CERP Project – Part 1 is to: 

(1) increase water supplies to the Grassy Waters Preserve and Loxahatchee Slough;  

(2) provide flows to enhance hydroperiods in the Loxahatchee Slough;  

(3) increase base flows to the Northwest Fork of the Loxahatchee River; and  

(4) reduce high flows to the Lake Worth Lagoon and Loxahatchee Estuary.  

The North Palm Beach County CERP Project includes six individual elements including 
Pal-Mar and J.W. Corbett Wildlife Management Area Hydropattern Restoration, L-8 Basin 
Modifications, C-51 and L-8 Reservoir, Lake Worth Lagoon Restoration, C-17 Pumping and 
Treatment, and C-51 Pumping and Treatment. These elements have been combined into a single 
project to address the interdependencies and tradeoffs between the different elements and provide 
a more efficient and effective design of the overall project. Further details on this project are 
presented on the District’s Website at http://www.evergladesplan.org. 

Minimum Flows and Levels Rule, Chapter 40E-8, F.A.C. 

Minimum Flows and Levels criteria for the Northwest Fork of the Loxahatchee River 
(SFWMD 2002b) were developed to protect the remaining floodplain swamp community and 
downstream estuarine resources from “significant harm.” Adopted in April 2003, the minimum 
flow is defined as “The limit at which further withdrawals would be significantly harmful to 
water resources or ecology of the area...” 

More specifically, the criteria for the determination of an MFL violation are as follows: 

A MFL violation occurs within the Northwest Fork of the Loxahatchee River when an 
exceedance of the minimum flow criteria occurs more than once every six years. An 
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“exceedance” is defined as when Lainhart Dam flows to the Northwest Fork of the river decline 
below 35 cubic feet per second for more than 20 consecutive days within any given calendar 
year. 

It was recognized that upon adoption, the District would be unable to meet the MFL criteria 
for the Northwest Fork during dry periods. Therefore, as required by legislation, a Recovery 
Strategy was incorporated into the Rule, which includes the following: 

1. Construction of projects which will increase flows to the Northwest Fork and which are 
identified in the Lower East Coast Regional Water Supply Plan, the North Palm Beach 
County CERP Project, Part 1 and the Northern Palm Beach County Comprehensive Water 
Management Plan projects,  

2. In partnership with the Florida Department of Environmental Protection and the Florida 
Park Service, continue the development of a practical Restoration Plan and goal for the 
Northwest Fork of the Loxahatchee River,  

3. Adoption of an initial water Reservation for the Northwest Fork of the Loxahatchee River 
to protect existing water used for the protection of fish and wildlife, and subsequent 
reservations to protect water made available for the recovery and restoration of the 
Loxahatchee River through implementation of projects which will increase flows in the dry 
season. These water reservations are intended to prevent the future allocation to 
consumptive uses the freshwater intended for restoration of the Northwest Fork of the 
Loxahatchee River, 

4. Continue to operate the G-92 Structure and associated structures to provide flows of 
approximately 50 cfs or more over Lainhart Dam to the Northwest Fork, when the District 
determines that water supplies are available, and 

5. It is the intent of the District to continue the current operational protocols of the G-92 
Structure so as not to reduce the historical high, average and low flows as estimated over 
the 30-year period of rainfall record used as the basis for the MFL for the Northwest Fork 
of the Loxahatchee River. 

Loxahatchee River Watershed Action Plan 

In July 1996, the Florida Department of Environmental Protection organized the Loxahatchee 
River Watershed Planning Committee with representatives from various state, local and federal 
agencies. A Loxahatchee River Watershed map was developed and through the development of 
the watershed boundaries, a comprehensive list of problems could be identified for each subbasin. 
In addition, water quality data and other environmental information were compiled to form a 
realistic view of the watershed. In October 2002 the Loxahatchee River Watershed Action Plan 
was completed (FDEP 2002). The purpose of this plan was to identify natural resource problems 
within the watershed subbasins and solutions for those problems. One of the more successful 
results of the Loxahatchee River Watershed Action Plan is the Loxahatchee River Preservation 
Initiative (LRPI), which has succeeded in gaining state appropriations for projects that contribute 
to the restoration and protection of the Loxahatchee River and Watershed. 

Loxahatchee River Preservation Initiative 

The Loxahatchee River Preservation Initiative (LRPI) is the outgrowth of the Loxahatchee 
River Watershed Action Plan. In the past, several key projects crucial to preserving the long-term 
health of the Loxahatchee River could not be implemented due to lack of resources and other 
regional priorities taking precedence. To address this problem, the LRPI was formed in 2000 with 
the single purpose of seeking funds for projects that would improve and protect the natural 
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resources within the watershed. The LRPI has been successful in obtaining approximately six 
million dollars for projects. Urban stormwater improvements and the restoration of tributaries to 
the Loxahatchee, including the estuarine portion of the river system, are projects emphasized by 
the LRPI. 

Jonathan Dickinson State Park Unit Management Plan 

This plan serves as a basic statement of policy and direction of JDSP as a unit of Florida’s 
State Park System (FDEP 2000). It identifies the objectives, criteria and standards that guide each 
aspect of park administration and sets forth specific measures that will be implemented to meet 
management objectives. The plan is divided into three interrelated components: resource 
management, land use and operations. Park goals and objectives include preserving the park’s 
natural resources, creating awareness and appreciation for the park, enhancing organized 
programs and increasing attendance and visitation. 

The park consists of approximately 11,471 acres in Martin County and northern Palm Beach 
County. Within the park, 2,600 acres comprise a wilderness preserve and 2,100 acres consist of 
the highly endangered scrub community. Twelve natural communities occur within the unit, 
including six wetland communities. The park also contains most of the National Wild and Scenic 
Northwest Fork of the Loxahatchee River and all the waters within the unit have been designated 
as Outstanding Florida Waters. These rare natural features create an exceptional environment for 
plants and wildlife including many designated species. 

Florida Department of Environmental Protection, Loxahatchee River-
Lake Worth Creek Aquatic Preserve 

The Loxahatchee River-Lake Worth Creek Aquatic Preserve was adopted by the Board of 
Trustees of the Internal Improvement Trust Fund in 1970 and is managed by the FDEP Southeast 
Aquatic Preserves Field Office in Fort Pierce. The area north of RM 5.5 on the Northwest Fork 
was designated as a “wilderness preserve”. The primary management objective for this area is the 
maintenance of the Northwest Fork ecosystems in an essentially natural state. The area south of 
RM 5.5 has been designated as an “urban preserve”. The management objective for this area is 
the maintenance of existing natural systems and restoration to that condition where possible. 
Management, which is achieved primarily through the permit review process, is also directed to 
public recreational opportunities while assuring the continued propagation of fish and wildlife. 
Primary management concerns include saltwater intrusion into the Northwest Fork, water quality, 
altered hydroperiod and diversion of water from the watershed due to potable water withdrawals 
and water for irrigation, and the presence of invasive exotic species. Aquatic Preserve staff relies 
heavily on research and monitoring data provided by the LRD, SFWMD and local researchers to 
protect the natural resources associated with the Loxahatchee River. 

Jupiter Inlet District Management Plan for the Loxahatchee River 

This plan is intended to continue public recreational uses, improve the productivity of the 
river, and preserve and enhance the natural resources and multiple uses of the Loxahatchee River 
for which JID has authority (JID 1993). The plan addresses the portion of the Loxahatchee River 
west of the F.E.C. Railroad trestle including the Central Embayment, North Fork, Northwest 
Fork, Southwest Fork, C-18 Canal, and minor tributaries. Thirty prioritized options were included 
in the plan. One of the specific actions that have been taken is the restoration of four oxbows in 
the Northwest Fork to preserve natural hydrological functions.  
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DOCUMENT STRUCTURE 

There are eleven chapters in the plan document. The next section of the document is 
Chapter 2, The Loxahatchee River Watershed; which describes the Loxahatchee River and its 
tributaries, the Loxahatchee estuary, and the surrounding land areas. The watershed is divided 
into 12 drainage basins based on hydrology and land use. Water quality and water resource 
utilization of the watershed are also described. 

Chapter 3, The Ecosystems of the Loxahatchee River and Estuary, describes the 
floodplain and estuarine ecosystems of the Northwest Fork of the Loxahatchee River. The historic 
and present day distributions of species in the floodplain forest communities and oligohaline, 
mesohaline, and polyhaline ecozones are also presented. The occurrence of endangered, 
threatened or species of special concern are included in the ecosystem descriptions.  

Chapter 4, Valued Ecosystem Components (VECs) and Performance Measures (PMs), 
describes the Valued Ecosystem Components selected to represent the freshwater and tidal 
floodplain, and estuarine ecosystems. The Performance Measures used to assess the results of the 
restoration flow scenario evaluation process are also identified. 

Chapter 5, Determining Hydroperiods and Flow Requirements in the Riverine 
Floodplain, describes habitat quality and floodplain hydrologic evaluations. 

Chapter 6, Modeling Freshwater Flow and Salinity in the Northwest Fork of the 
Loxahatchee River and Estuary, describes the watershed hydrology and the models used to 
predict long-term freshwater flow and salinity. Results from the model calibration, validation, and 
long-term simulations are presented. The freshwater flow and salinity relationships are 
summarized. 

Chapter 7, The Northwest Fork Restoration Flow Scenarios: Initial Evaluation, 
describes the alternative constant flow scenarios formulated for modeling, the modeling results 
and the ecological assessment of the initial alternatives. 

Chapter 8, Development of the Preferred Restoration Flow Scenario for the Northwest 
Fork of the Loxahatchee River, describes the variable flow scenarios analyzed to identify an 
effective restorative flow scenario that will protect the riverine freshwater floodplain, restore the 
tidal floodplain to the extent possible and protect the estuarine VECs of the Northwest Fork. 

Chapter 9, The Saltwater Barrier as a Restoration Alternative, describes the 3-D salinity 
model used, the preliminary modeling study of salinity management using different types of 
salinity barriers, and the ecological considerations associated with saltwater barriers. 

Chapter 10, Ecological Monitoring for Adaptive Management, identifies the vegetation 
and hydroperiod monitoring in the freshwater floodplain, vegetation and salinity monitoring in 
the tidal floodplain, benthos/fish larvae monitoring in the oligohaline ecozone, oyster monitoring 
in the mesohaline ecozone, and seagrass monitoring in the polyhaline ecozone necessary to 
evaluate the effects of restorative flows to the Northwest Fork. 

Chapter 11, Restoration Implementation, identifies the programs such as CERP, the 
projects such as the L-8 Reservoir and regulatory efforts such as Water Reservations that will 
create and establish the means to achieve the flow targets for the Northwest Fork. Improved 
operations that will be required in the coming decades to achieve these restorative flows are also 
addressed. 
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SUMMARY 

In summary, the overall purpose of the Northwest Fork of the Loxahatchee River Restoration 
Plan is to establish a combination of flows and other water management practices that will restore 
and protect the ecological health of the Northwest Fork of the Loxahatchee River. Development 
of a restorative dry season/wet season hydrologic flow pattern will: 

• Maintain or improve the hydroperiod of the riverine floodplain, 
• Increase the growth and recruitment of desired freshwater vegetation and control the 

expansion of mangroves and exotic species in the tidally influenced floodplain, and 
• Minimize the impact on the habitats of estuarine biota in the Northwest Fork, Central 

Embayment Area and Estuary. 

The improved wet season/dry season flows to the Northwest Fork over the Lainhart Dam and 
from its tributaries, Cypress Creek, Hobe Grove Ditch and Kitching Creek and other dry season 
measures are intended to protect the freshwater floodplain and improve the quality of the tidally 
influenced portion of the floodplain. This will maintain and protect vegetation, fish and wildlife 
values within the constraints of the influence of the Jupiter Inlet, sea level rise, and existing levels 
of flood control, C-18, G-92 and S-46. Current levels of navigation and recreation on the 
Northwest Fork of the Loxahatchee River will be maintained. 

  1-13 



Northwest Fork of the Loxahatchee River Restoration Plan Chapter 2 

CHAPTER 2 

TABLE OF CONTENTS 

 
Watershed Description ...................................................................................................3 
Drainage Basins..............................................................................................................4 

Basin 1: Kitch Gauge....................................................................................................6 
Basin 2: North Fork. .....................................................................................................6 
Basin 3: Park River.......................................................................................................6 
Basin 4: Lox Estuarine. ................................................................................................6 
Basin 5: C-18/Corbett...................................................................................................7 
Basin 6: Historic Cypress Creek...................................................................................7 
Basin 7: Pal-Mar...........................................................................................................7 
Basin 8: Grove West. ...................................................................................................7 
Basin 9: Grove East. ....................................................................................................7 
Basin 10: Jupiter Farms. ..............................................................................................7 
Basin 11: Wild and Scenic............................................................................................8 
Basin 12: Coastal. ........................................................................................................8 
Adjacent Basin: L-8/Grassy..........................................................................................8 

Watershed Hydrology.....................................................................................................8 
Climate, Rainfall and Seasonal Weather Patterns..........................................................8 
Tributary and Canal System .........................................................................................10 

Water Quality .................................................................................................................11 
Water Quality Monitoring Activities ...............................................................................11 
Salinity and Tide ...........................................................................................................12 
Nutrients .......................................................................................................................13 
Water Quality Summary................................................................................................15 

Water Resource Utilization...........................................................................................16 
Water Supply ................................................................................................................16 
Flood Protection............................................................................................................17 
Navigation and Recreation ...........................................................................................18 

  2-1 



Northwest Fork of the Loxahatchee River Restoration Plan Chapter 2 

LIST OF FIGURES 

Figure 2-1. Location of the Loxahatchee River, Major Tributaries, Natural Areas, and 
Water Control Structures in the Watershed........................................................... 4 

Figure 2-2. The 12 Major Drainage Basins in the Loxahatchee River Watershed ........... 5 

Figure 2-3. Long-Term Annual Rainfall for Northern Palm Beach and Southern 
Martin Counties (1914–2000) Based on the South Florida Water 
Management Model (SFWMM). ............................................................................ 9 

Figure 2-4. Average, Minimum and Maximum Rainfall Values, by Month, for 
Northern Palm Beach and Southern Martin Counties (1914–2000) Based on 
the South Florida Water Management Model (SFWMM). ..................................... 9 

Figure 2-5. Loxahatchee River District (LRD) Water Quality Sampling Stations............ 12 

Figure 2-6. Average Annual Salinity at Five Locations in the Loxahatchee Estuary 
from November 1, 2003 to October 31, 2004...................................................... 13 

Figure 2-7. Total Phosphorus Concentrations for Estuarine Locations from 1994 to 
2000 (Dent 2001). ............................................................................................... 14 

Figure 2-8. Total Nitrogen Concentrations for Estuarine Locations from 1994 to 2000 
(Dent 2001). ........................................................................................................ 15 

 

LIST OF TABLES 

Table 2-1. Loxahatchee River Watershed 1995 Land Use By Drainage Basin - 
Developed Areas Updated for the Year 2000 (Acres/Square Miles). .................... 6 

Table 2-2. Comparison of Dry Season Salinity with Annual Average Salinity (ppt) for 
2004. ................................................................................................................... 13 

 

  2-2 



Northwest Fork of the Loxahatchee River Restoration Plan Chapter 2 

Chapter 2 

The Loxahatchee River 
Watershed 

WATERSHED DESCRIPTION 

The Loxahatchee River Watershed is located within northern Palm Beach and southern 
Martin counties and currently drains an area of approximately 240 square miles. Much of the 
watershed remains as undeveloped sloughs and wetlands. In the upper portion of the watershed, 
nearly half of the drainage basin is comprised of wetlands. Agriculture and forested uplands in the 
northern area of the basin comprise one quarter of the watershed. The remaining quarter of the 
watershed consists of developed urban areas.  

The current headwaters of the Wild and Scenic portion of the Northwest Fork of the 
Loxahatchee River begin in the Hungryland Slough and Loxahatchee Slough. From the 
Loxahatchee Slough, water flows north in the C-18 Canal, through the G-92 Structure, over the 
Lainhart Dam into the natural river stream of the Northwest Fork. It enters Jonathan Dickinson 
State Park (JDSP), first in Palm Beach County and then Martin County, and continues along a 
northerly course, then bends east and continues southeast finally entering the Central Embayment 
area of the Loxahatchee River. Although the majority of the water that feeds the Northwest Fork 
comes from northern Palm Beach County, water also flows to the Northwest Fork from southern 
Martin County, through Cypress Creek, Hobe Grove Ditch, Wilson Creek, Moonshine Creek and 
Kitching Creek. The North Fork headwaters are defined by the Atlantic Coastal Ridge in eastern 
Martin County and flow south-southeast into the Central Embayment. In 1957 the Southwest 
Fork was channelized to form the C-18 Canal to move water flows to the northeast, providing 
flood control to northern Palm Beach County. The Loxahatchee Estuary’s Central Embayment is 
located at the center of three major tributaries − the Northwest Fork, the North Fork and the 
Southwest Fork (Figure 2-1). 
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Figure 2-1. Location of the Loxahatchee River, Major Tributaries, Natural 
Areas, and Water Control Structures in the Watershed. 

The Loxahatchee River Watershed contains a number of natural areas that are essentially 
intact and publicly owned. These areas include the J.W. Corbett Wildlife Management Area, 
JDSP, Hungryland Slough Natural Area, Grassy Waters Preserve/West Palm Beach Water 
Catchment Area, Loxahatchee Slough, Hobe Sound National Wildlife Refuge, Juno Hills Natural 
Area, Jupiter Ridge Natural Area, Pal-Mar, Cypress Creek and the Atlantic Coastal Ridge. These 
natural areas contain pinelands, sand pine scrub, xeric oak scrub, hardwood hammocks, 
freshwater marshes, wet prairies, cypress swamps, mangrove swamps, ponds, sloughs, river and 
streams, seagrass and oyster beds, and coastal dunes (Treasure Coast Regional Planning Council 
1999). These natural areas support diverse biological communities which contain many protected 
species (FDEP 2002).  

DRAINAGE BASINS 

Some of the major tributaries of the Loxahatchee River Watershed, such as the North Fork, 
the Northwest Fork and Kitching Creek, exist today largely within their historic banks. Other 
tributaries, such as the Southwest Fork, Limestone Creek and parts of Cypress Creek, have been 
altered over time.  

The watershed drainage patterns have been significantly altered with the building of roads 
(e.g., S.R. 710, I-95 and the Florida Turnpike), construction of the C-18 Canal and other 
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associated water control structures, and the development of an extensive secondary canal 
network. Canals were designed to provide drainage and flood protection for agricultural and 
urban development and the conveyance of water for potable use and irrigation. Over time, 
drainage and development in the watershed have lowered ground water levels and altered natural 
flow regimes and drainage patterns. 

For this plan the Loxahatchee River Watershed has been delineated into 12 drainage basins. 
These delineations were based first on the location of historic flow gauges in the watershed. Other 
information considered in the delineation included hydrology, land use, topography, permit 
information, detailed aerial photography, Kitching Creek Water Quality Improvement Project 
(Earth Tech 1999), Pal-Mar/Cypress Creek and the Groves Basin Study (Tomasello Consulting 
2003), Loxahatchee Watershed Action Plan (FDEP 2002), and field observations. These 
12 basins represent the same areas as the 7 sub-basins described in the Loxahatchee River 
Watershed Action Plan  (FDEP 2002); four of the FDEP sub-basins have been subdivided into 
separate basins to reflect the specific needs of this plan. The basins vary in size from 5 square 
miles to 100 square miles, and they provide flow to the three forks of the Loxahatchee River 
(Figure 2-2). This delineation shall be refined as additional information becomes available. 

Figure 2-2. The 12 Major Drainage Basins in the Loxahatchee River 
Watershed. 
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The 1995 land use for these basins has been modified to include changes in the developed 
areas for the year 2000. For purposes of this plan, the 133 land use codes were reduced to six land 
use 

Basin 

categories; Citrus & Vegetables, Forest, Marsh Wetland, Other Wetland, Urban, and Other 
Land. Table 2-1 shows the breakdown of land use by basin for the Loxahatchee River Watershed. 

Table 2-1. Loxahatchee River Watershed 1995 Land Use By Drainage Basin - 
Developed Areas Updated for the Year 2000 (Acres/Square Miles). 

Land Use (acres) 
Total Area by 

Basin Citrus & 
Vegetables Forest 

Marsh & 

Wetland  Urban 
Other 
Land Acres 

e 
Miles 

Wet 
Prairie Other 

Wetland 
Squar

4,954 1,010 1.  Kitch Gauge 10,342 16.2 16 876 309 3,177 

2.  North  Fork 0 95 8,238 735 1,774 156 10,999 17.2 

3.  Park River 14 60 2,483 47 31 408 3,044 4.8 

4.  Lox Estuarine 591 305 11,155 617 0,536 34 13,237 20.7 

5.  C-18/Corbett 1,8 8 4 4,7 9,1 3 6 921 22 3,591 49 99 ,312 3,494 9.5 

6.  Historic Cypress Creek 340 12 2,993 132 85 20 3,581 5.6 

7.  Pal-Mar 266 88 19,477 555 1,672 605 22,663 35.4 

8.  Grove West 4,107 168 2,878 86 54 906 8,199 12.8 

9.  Grove East 1,709 143 397 105 309 345 3,010 4.7 

10.  Jupiter Farms 8 89 494 168 9,359 128 10,246 16.0 

11.  Wild & Scenic 752 142 2,562 220 278 392 4,345 6.8 

12.  Coastal 0 2,1 2 290 ,212 ,180 8,899 391 15,872 24.9 

Acres 9 4 9 10, 42, 9 ,031 ,624 ,990 1,434 603 505 ,874 169Total Area by
Land Use 

 
Square 
Miles 15.1 7.8 143.3 16.6 66.6 15.5 264.9 

Note: Blue shade  watershed  that he N est  the ee R r. d rows are  basins flow into t orthw  Fork of Loxahatch ive

Basi Kitch G ge. is b cont the 2-square mile area that 
c son State Park 
(JDSP).

 
basin (8

aining to Kitching 
Creek d

tribute significant runoff to the Central 
Embaym

n 1: au  Th asin ains  16.
ontributes water to the USGS Kitching Creek flow gauge in Jonathan Dickin

 Almost 50 percent of this basin, 4,654 acres, is characterized as marsh wetland. 
Downstream of this basin Kitching Creek flows into the Northwest Fork near River Mile 8.2. 

Basin 2: North Fork. This basin contains the 17.2-square mile area that 
contributes water to the North Fork of the Loxahatchee River. Approximately 75 percent of this

,238 acres) is marsh wetland. The flow from this basin is not gauged.  

Basin 3: Park River. This basin contains the 4.8-square mile area that drains to the 
Northwest Fork of the Loxahatchee River. It includes the portion of land dr

ownstream of the USGS gauge and some smaller tributaries such as Wilson Creek and the 
creek flowing through the Boy Scout Camp. Approximately 82 percent (2,483 acres) of this basin 
is marsh wetland. The flow from this basin is not gauged. 

Basin 4: Lox Estuarine. This central drainage basin contains the 20.7-square mile 
area that is highly developed with urban land uses that con

ent of the Loxahatchee River. This basin provides aquatic recreational opportunities that 
sometimes exceed the river’s carrying capacity on weekends and holidays. Runoff and 
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groundwater from this basin flow to brackish waters of the estuary. Approximately 80 percent 
(10,536 acres) of this basin is urban. The flow from this basin is not gauged.  

Basin 5: C-18/Corbett. Covering nearly 100 square miles, this is the largest 
basin in the Loxahatchee River Watershed. Much of the land in this basin encompasses the 
southwe

ypress Creek flow gauge. The majority of 
this ba

ne of the major tributaries to the 
Northw

altered to support agriculture, wildlife utilization 
is good

tered to support agriculture, wildlife utilization 
is good

ms. The South Indian River Water 
Control

stern portion of the watershed, and is publicly owned and protected. This basin includes 
the remnants of the Hungryland and Loxahatchee Sloughs, which historically fed the Northwest 
Fork of the Loxahatchee River. At one time, the Loxahatchee Slough extended south into what is 
now known as the Grassy Waters Preserve (West Palm Beach Water Catchment Area), which is 
the source of drinking water for the City of West Palm Beach. Water from this basin flows to the 
C-18 Canal, and either flows to the Southwest Fork of the Loxahatchee River through the S-46 
Structure or flows through the G-92 Structure to the upper end of Northwest Fork of the 
Loxahatchee River. Approximately 69 percent (43,591 acres) of this basin is marsh wetland. Flow 
gauges are located at the G-92 and the S-46 structures. 

Basin 6: Historic Cypress Creek. Cypress Creek is a 5.6-square mile basin 
that drains to Cypress Creek just downstream of the C

sin has recently been purchased by state and local governments for restoration and 
preservation. Water from this basin flows into Cypress Creek, which then flows into the upper 
end of the Northwest Fork near River Mile 10.3. Approximately 84 percent (2,993 acres) of this 
basin is marsh wetland. The flow from this basin is not gauged.  

Basin 7: Pal-Mar. Pal-Mar is a large 35.4-square mile basin. It drains a sizable 
wetland located along the western edge of the watershed and is o

est Fork of the Loxahatchee River. Most of these wetlands remain intact; however, the 
eastern flow ways leading to Cypress Creek have been disturbed by rural development. 
Approximately 86 percent (19,477 acres) of this basin is marsh wetland. Water from this basin 
flows into Cypress Creek upstream of the Cypress Creek flow gauge and then flows into the 
Historic Cypress Creek Basin. 

Basin 8: Grove West. The predominant land use in this 12.8-square mile basin is 
citrus. Although the hydrology in this basin was 

 and the land provides a valuable greenway link between large natural areas within the 
watershed. Approximately 50 percent (4,107 acres) of this basin is used for vegetables and citrus. 
Water from this basin flows into Cypress Creek upstream of the Cypress Creek flow gauge and 
then flows into the Historic Cypress Creek Basin. 

Basin 9: Grove East. The predominant land use in this 4.7-square mile basin is 
citrus. Although the hydrology in this basin was al

 and the land provides a valuable greenway link between large natural areas within the 
watershed. Approximately 57 percent (1,709 acres) of this basin is used for vegetables and citrus. 
Water from this basin flows into Hobe Grove Ditch (RM 9.07) and Moonshine Creek (RM 10.0), 
which both flow into the Northwest Fork near River Mile 9.0. 

Basin 10: Jupiter Farms. This basin is 16.0 square miles and supports 
substantial rural residential development known as Jupiter Far

 District (SIRWCD) manages a stormwater management system of canals to serve this 
area. Water quality and saltwater intrusion in the Northwest Fork are concerns in this basin 
(FDEP 2002). Water from this basin flows into the SIRWCD C-14 Canal which flows over 
Lainhart Dam feeding the upper end of the Northwest Fork. The C-18 Canal is connected to this 
basin by the G-92 Structure, which also provides periodic flows of water over the Lainhart Dam 
from the C-18 Canal. Approximately 91 percent (9,359 acres) of this basin is urban land. There is 
a flow gauge at both G-92 and Lainhart Dam. 
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Basin 11: Wild and Scenic. This basin contains the “Wild and Scenic” 
Northwest Fork of the Loxahatchee River and the northern portion of Riverbend Park. 
Approx

coastal Waterway (ICW) and out the Jupiter Inlet. This basin has 
been de

atershed. However, this basin has several outflow locations, one 
of whic

WATERSHED HYDROLOGY 

imately 59 percent of the 6.8-square mile area (2,562 acres) is marsh wetland. The flow 
from this basin is not gauged.  

Basin 12: Coastal. The coastal basin contains the 25-square mile area that drains to 
the Atlantic Ocean or the Intra

veloped for maximum urban residential, commercial and recreational use. Very few small 
and isolated natural areas remain. Most of the surface water and ground water from this basin 
flow to marine waters rather than toward the freshwater portion of the Northwest Fork. The flow 
from this basin is not gauged.  

Adjacent Basin: L-8/Grassy. This 192.5-square mile basin is not considered 
part of the Loxahatchee River W

h is to the C-18/Corbett Basin. Thus, the inter-basin transfers of waters from Grassy 
Waters to the C-18 Canal are considered in this plan. There are no flow gauges at this inter-basin 
location. 

CLIMATE, RAINF ATTERNS 

The subtropical regional climate for the area has daily temperatures ranging from an average 
annual 

tem

0 (data from South 
Flor

 1914-2000 are summarized in Figure 2-4. On average, the 
hig

 

ALL AND SEASONAL WEATHER P

of 82°F in summer (May-October) to 66°F in winter (November-April) with an 
perature of 75°F (Breedlove Associates, Inc. 1982). Prevailing marine east/southeast winds 

with an average velocity of approximately 10 miles per hour keep the air within the watershed 
area moist and unstable, leading to frequent rain showers of short duration.  

Annual rainfall amounts received within northern Palm Beach and southern Martin counties 
are summarized in Figure 2-3 and represent the years from 1914 to 200

ida Water Management Model, version 9.7). Mean annual rainfall for the entire 86-year 
period of record was 60.4 inches with a median of 57.7 inches. The maximum annual rainfalls 
recorded were 92.9 inches in 1947 and 91.6 inches in 1994. Minimum rainfall values occurred in 
1956 (38.4 inches) and 1961 (41 inches). Review of the distribution of annual rainfall data over 
time showed that a variance of about 10 percent of the mean (± 6 inches) occurs about once every 
3 years on average. Extreme dry and wet periods can be defined as a variance of more than 
20 percent of the mean (± 12 inches). Based on this definition, the long-term record shows that an 
extreme dry period occurs within the watershed once every 8.6 years, while extreme wet periods 
occur about once every 5.7 years. 

The average, minimum, and maximum monthly rainfall amounts for northern Palm Beach 
and southern Martin counties for

hest rainfall of 8.7 inches per month occurs during September, while minimum average values 
range from 2.3 inches to 2.8 inches per month and occur during December, January and February. 
May and November are transitional months and sometimes represent key months for prolonging 
or reducing a drought or flood condition. Dent (1977a) reported that since the early 1960s, about 
two-thirds of the annual precipitation (40.63 inches) occurs during the wet season (June–
November), while the remaining one-third (20.42 inches) falls during the dry season (December–
May). During the winter and early spring, some years have long periods of little or no rainfall, 
resulting in a regional drought condition. In contrast, during the wet season, tropical storms or 
hurricanes over the area can produce as much as 6 inches to 10 inches of rainfall in one day. 
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Figure 2-3. Long-Term Annual Rainfall for Northern Palm Beach and Southern 
Martin Counties (1914–2000) Based on the South Florida Water Management Model 
(SFWMM).  

 

 

 

Figure 2-4. Average, Minimum and Maximum Rainfall Values, by Month, for 
Northern Palm Beach and Southern Martin Counties (1914–2000) Based on the 
South Florida Water Management Model (SFWMM). 
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TRIBUTARY AND CANAL SYSTEM 

The Northwest Fork once drained the majority of the Loxahatchee River Watershed. The 
headwaters to the river began in the marshes of the Loxahatchee and Hungryland Sloughs, and in 
what is now Grassy Waters Preserve (Figure 2-1). The Loxahatchee Slough once extended south 
to the Grassy Waters Preserve (West Palm Beach Water Catchment Area). Increased urban and 
agricultural development over the last 100 years has greatly altered the natural system of the 
Loxahatchee River Watershed from what once was defined by natural landforms. Navigation, 
drainage and flood control activities have significantly altered the volume, timing and distribution 
of freshwater flow, both in quality and quantity, throughout the Loxahatchee River and Estuary 
system. The reduction in flow can be attributed to the diversion of the historic Northwest Fork 
flows by the construction of C-18 Canal. This area, once drained as sheet flow across flat 
landscape, has become divided by canals, levees and drainage ditches. Over time these changes 
have lowered the water table and have allowed the land to drain much faster. Along with the 
stabilization of the Jupiter Inlet, reduced flows to the Northwest Fork have allowed salt water to 
move further upstream.  

The C-18 Canal drains through a gated water control structure, S-46. In order to reduce the 
amount of fresh water lost to tide, the operation of S-46 was modified in 1981 to provide water 
storage in the canal. The automated operation of the gates at S-46 maintains an optimum
headwater elevation of 14.8 feet when sufficient water is available. When C-18 Canal levels are

th through the C-18 Canal, diverted 
through the G-92 Structure to the SIRWCD C-14 Canal, where it meets the Northwest Fork and 
then flows over the Lainhart and Masten Dams. The G-92 Structure was installed to direct flow 

 to a gated control structure, G-92 is capable 
ork. Operation of this structure is by remote 

tele

 operated by Hobe St. Lucie Water Control District, a local drainage 
dist

 
 

more than 15 feet above mean sea level, water is released through S-46 to the Southwest Fork. 
The S-46 Structure also prevents salt water from moving upstream into the C-18/Corbett Basin. 

Water is conveyed from the Loxahatchee Slough nor

into the Northwest Fork from C-18. Updated in 1987
of providing 400 cfs of water to the Northwest F

metry under a Consent Agreement between the SFWMD and the South Indian River Water 
Control District to allow conveyance of environmental flows to the Northwest Fork (1989; 
Appendix E). This Consent Agreement requires the SFWMD to operate the G-92 Structure to 
provide 50 cfs of flow, when available to the Northwest Fork. During extremely wet storm 
events, G-92 moves excess water into the C-18 for flood protection. 

The Lainhart Dam, built in the 1930s, and the Masten Dam have slowed the flow of 
freshwater through the upper Northwest Fork. Today, the reconstructed Lainhart Dam provides 
close to 50 percent of the total flow to the Northwest Fork. In some months, flow can be as low as 
28 percent or as high as 72 percent. 

At RM 10.3, Cypress Creek provides a considerable volume of surface water to the 
Northwest Fork especially during low flow periods. Located downstream from the Trapper 
Nelson site (RM 10.5) in JDSP, this tributary enters the river from the west providing on average 
26 percent to32 percent of the total flow to the Northwest Fork. Flows from Cypress Creek are 
controlled by a structure

rict.  

The Hobe Grove Ditch drains to the east of the Florida Turnpike entering the Northwest Fork 
at River Mile 9.07. Flows from this ditch average approximately 5 percent of the freshwater into 
the Northwest Fork. A water control structure at this ditch is operated by the Hobe St. Lucie 
Water Control District. 
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At RM 8.13, Kitching Creek contributes 11 percent to 13 percent of all the flows to the 
Northwest Fork. Kitching Creek is located in an area of ponds and marshes that includes 
properties just north of and within JDSP. Water retention in this area is high because it is the least 
developed of all the major tributaries contributing flows to the Northwest Fork. 

Direct rainfall, surface water flow and groundwater seepage are the three sources from which 
water enters the Northwest Fork of the Loxahatchee River. Rainfall is also the major source of 
freshwater that fills the surface water bodies and channels and recharges the shallow aquifers. 
Because of the network of canals and ditches and the lack of storage, most of the rainfall flows as 
stor

ATER QUALITY 

mwater runoff during the rainy season. Therefore, less water is available during the dry 
season to maintain sufficient flows to the Northwest Fork. 

W

WATER QUALITY MONITORING ACTIVITIES 

During the last 25 years, the surface waters of the Jupiter Inlet-Loxahatchee River have been 
extensively sampled and analyzed for water quality. In the 1970s and 1980s, the United States 
Geological Survey (USGS) provided a water quality monitoring presence from the federal 
per

are a major concern for Loxahatchee River Watershed. The LRD 
continues bi-monthly water quality monitoring to document the status and progress of improved 
wat

operation with a 
tech

oped. This procedure was initiated in 
1995 and the water quality data are updated every six months. 

spective. The FDEP and the SFWMD each sponsored monitoring programs from the state and 
regional perspective. On the county and local level, the Palm Beach County Health Department, 
the Palm Beach County Department of Environmental Resources Management and the 
Loxahatchee River District (LRD) also monitored water quality. Water quality as well as water 
quantity improvements 

er quality conditions. 

Since 1992, the LRD has assumed responsibility for comprehensive monitoring in the river 
and now monitors 43 stations every other month (Figure 2-5, see also Appendix D). Of these 
sites, 18 are located in the Northwest Fork. In the early 1990s, the LRD, in co

nical advisory committee comprised of representatives of the other monitoring agencies, 
organized the existing water quality data by tabulating and screening all previously collected data. 
A common database was established and the data presented in a format which could be indexed, 
composited and compared to Florida State values and standards. The resultant information was 
further organized by dividing the Loxahatchee River into 29 sample locations in four ecological 
segments (Marine, Estuarine, Wild and Scenic, and Freshwater Tributaries). Five time-groupings 
covering 22 specific water quality parameters were devel
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Figure 2-5. Loxahatchee River District (LRD) Water Quality Sampling 
Stations. 

SALINITY AND TIDE 

The Loxahatchee Estuary was formed several thousands years ago when sea water flooded 
the embayment area as a result of sea level rise. Now the saltwater front has reached the upper 
Northwest Fork of the Loxahatchee River. The mean tidal range in the estuary is approximately 
2 feet; the estimated mean tidal prism at A1A Bridge is approximately 3226 acre-feet. 
(McPherson et al. 1982). 

Salinity distribution in the Loxahatchee Estuary is characterized by longitudinal and vertical 
salinity gradients that change daily with tides and seasonally with the quantity of the freshwater 
flow. A network of tidal and salinity monitoring stations has been deployed in the estuary since 
October 2002. Figure 2-6 shows the annual average salinity over the period from November 1, 
2003 to October 31, 2004.  

The salinity measurements were taken at five stations in the Northwest Fork and the estuary: 
RM 9.1; RM 8.1 (KC) the confluence of the Northwest Fork and Kitching Creek; RM 5.9 (BD) 
the Boy Scout Camp Dock; RM 1.8 (PD) Pompano Drive on the south shore of the embayment 
area; and RM 0.7 (CG) the Coast Guard station near the Jupiter Inlet. Table 2-2 compares the 
monthly average salinity in April 2004 with the annual average salinity of 2004. April was a 
relatively dry month for the year 2004 so there was a reduced amount of fresh water entering the 
estuary which resulted in a higher salinity than the annual average salinity. This difference was 
the most apparent at the Boy Scout Camp station near River Mile 5.9. 
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Figure 2-6. Average Annual Salinity at Five Locations in the Loxahatchee 
Estuary from November 1, 2003 to October 31, 2004. 

 

Table 2-2. Comparison of Dry Season Salinity with Annual Average Salinity (ppt) for 
2004. 
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Station ID 

Station ID RM 9.1 KC BD PD CG 
Dry season salinity (ppt) 1.43 5.13 18.26 34.87 34.96 
Annual average salinity (ppt) 0.61 2.17 11.34 32.04 32.36 

 

The upstream migration of salt water into the historic freshwater reaches of the Loxahatchee 
River is the likely cause of the altered floodplain bald cypress forest community along the 
Northwest Fork and some of its tributaries (McPherson et. al. 1982). A hydrodynamic/salinity 
model was developed to study the influence of freshwater input on the salinity conditions in the 
Loxahatchee River Estuary. Both the field data and model simulations indicate a strong 
correlation between freshwater flow and the salinity regime in the estuary (See Chapter 6).  

The salinity values in Table 2-2 are annual average or dry season average salinities. The 
actual salinity in the Loxahatchee River varies greatly in response to the amount of freshwater 
flow and tides. The salinity changes hourly in response to tides, however, it can take days to 
respond to changes in freshwater flow from the tributaries. 

NUTRIENTS 

Large amounts of nutrients are typically present in any estuary system. Nutrient sources can 
include groundwater, runoff from fertilizers, other chemicals entering the system through 
precipitation and rainfall, and the normal breakdown of soil and water. In addition, with the tidal 
transition from freshwater to saltwater there is high organism mortality which contributes to the 
rapid cycling of nutrients and high productivity in the estuary (SFWMD 2002). 
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The Florida Water Quality Index (FWQI), a composite of clarity, oxygen, organic demand, 

 

to less than 60 receive a fair rating (mesotrophic) and values of 60 or above receive a poor rating 
ork at 

ent 2001).  

he annual average total phosphorus (TP) concentrations for the period 1994–2000 for seven 
estuarine stations ranged from 31 ppb to 75 ppb (see Figure 2-7). This range of values is 

rations were much lower than the statewide average of 80 ppb for the 1990 to 1998 period 
(Dent 2001). 

nutrients, bacteria and biological integrity, is used to compare sampling sites statewide giving 
values ranging from 0 to 90. Lower values indicate better water quality conditions (Dent 1998). 
The LRD sampled two stations in the Northwest Fork twice a year between 1992 and 1997. 
Station #60 is located 3.2 miles upstream of the Jupiter Inlet and Station #62 is located 2.1 miles 
further upstream from Station #60 (Figure 2-5). The FWQI values for these two stations
averaged 37 and 41, respectively. These values indicated a water quality rating of good (Dent 
1998). 

A 24-year average (1970-1993) FWQI for the freshwater tributaries flowing into the Wild 
and Scenic corridor has remained fair at 48; however, the index improved to good with a 43 by 
the mid 1980s. This improvement was most likely due to an increase in flows to the Northwest 
Fork from the C-18 Canal, a Class I waterbody that is rated superior for the FWQI. This statewide 
water quality index considers a 45 or less to be a good rating and ranges above 45 are fair. Florida 
stream sites on average have a rating of 43 (FDEP 2000). 

The Florida Trophic State Index (TSI) developed by the FDEP in the 1980s provides a way of 
classifying the trophic state of lakes and estuaries in Florida. The index categorizes the trophic 
status (oligotrophic, mesotrophic or eutrophic) based on the following parameters; nitrogen, 
phosphorus, chlorophyll and clarity as measured by secchi disc depth. The scale ranges from 
0-100 with values of less than 50 receiving a good rating (oligotrophic), values ranging from 50 

(eutrophic). For the 7-year period from 1994 to 2000 the TSI index rating in the NW F
Station #60 was 46 (good) and for Station #62 was 49 (good) (D

T

considered high and is similar to the concentrations observed prior to 1990. These surface water 
concent

 

Figure 2-7. Total Phosphorus Concentrations for Estuarine Locations from 
1994 to 2000 (Dent 2001). 

The total nitrogen (TN) annual mean concentrations for these same seven stations ranged 
from 1.0 mg/L to 1.8 mg/L (Figure 2-8). The trend for this 7-year period showed an 

0. Historically, TN values in the 1970s averaged 0.7 mg/L, which 
was
improvement from 1994 to 200

 significantly lower than the 1994-2000 values. In general, the concentrations are slightly 
higher than the statewide average of 1.2 mg/L for TN in estuarine waters. (Dent 2001)  
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Figure 2-8. Total Nitrogen Concentrations for Estuarine Locations from 1994 
to 2000 (Dent 2001). 

WATER QUALITY SUMMARY 

Seven groups of stations have been monitored over the years within the “Wild and Scenic” 
portion

rthwest Fork from the 
C-18. The C-

eet the designated uses, which include the following: 

• Class I, Potable water supply  
C-18 Canal, upstream of S-46. 

• Class II, Shellfish Harvesting and Propagation  
The Northwest Fork  
The North Fork,  
Estuarine Waters and Aquatic Preserves 

• Class III, Recreation and the Propagation of Fish and Wildlife 
C-14 Canal 
Downstream from the Florida East Coast Railroad Bridge to the Jupiter Inlet  

t met 

 of the Northwest Fork. Additionally, six sampling sites are located in the freshwater 
tributaries flowing into the Northwest Fork. In general terms, the sampling results show that the 
water quality of the flows from the freshwater tributaries have remained fair for the period of 
record between 1970 and 1993. The trend is an overall decline in the quality of the flows from the 
tributaries over time. However, the water quality trend in the Northwest Fork is graded fair for the 
first portion of the monitoring period, and the grade improved to good in the mid-1990s.  

The major reason for the improvement and apparent inconsistency with the declining quality 
of the input flows is believed to be the increased freshwater flows to the No

18 is a Class I water body and has rated superior to the other freshwater inputs and 
has not shown significant degradation over time.  

In summary, water quality data have been compiled and analyzed by FDEP to determine 
current status and trends in this system. Results of this analysis indicate that water quality is 
generally adequate to m

A few exceptions have been noted at some locations where these standards are no
periodically as follows: 

• Low levels of dissolved oxygen occur periodically in some parts of the system. 
• Total coliform concentrations exceed safe standards periodically in the Northwest 

Fork near JDSP, in the North Fork near the Girl Scout Camp and at Dubois Park near 
the Jupiter Inlet. 
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• Rapid changes in salinity and increased turbidity are associated with high volume 
releases of freshwater through the S-46 Structure on the C-18 Canal during and after 
severe storm events. Also, increased turbidity is associated with flows from Cypress 
Creek into the Northwest Fork. 

• Waters flows from agricultural lands occasionally contain measurable quantities of 
pesticides and low concentrations of dissolved oxygen that may cause fish mortality. 

• Low levels of dissolved oxygen occur within the North Fork, Northwest Fork, 
Kitching Creek, Cypress Creek, Floodplain/Jupiter Farms, Jonathan Dickinson State 
Park, and the C-18 Canal water body segments. 

Aside from the salinity issues, water quality issues in the Northwest Fork will be addressed 
through the identification of impaired water bodies and development of Total Maximum Daily 

t 
are on 

of Impaired Waterbodies for Biology and must be associated with 
evaluation through the TMDL Program (FDEP 

Loads (TMDLs) criteria for segments of the river and its tributaries that have significan
problems. Kitching Creek, Cypress Creek, Floodplain/Jupiter Farms, and the C-18 Canal 
the FDEP Verified List 
causative pollutants, and will require further 
2003b). 

WATER RESOURCE UTILIZATION 

WATER SUPPLY 

Water withdrawals for public water supply and agricultural irrigation in the watershed come 
directly from either groundwater through the surficial or Floridan aquifer, and/or through surface 
wat

re the long-term health of the Northwest Fork 
eco

or the environment.  
Due  p Floridan aquifer, withdrawals from this source do not 
directly  the river or estuary.  

t 20,000 acres of 
agr t %) urban and industrial, 120,000 acres 
(67%) water bo lands, and 8,000 acres (4%) recreational. Total water use in 
the basin is esti  million gallons per day (mgd), of which public water supply is 
68 percent, agri nt, and golf courses and industrial uses 
acc t

Access to f ater is limited due to shallow, thin aquifers, the saline tides coming 
from the inlet a  
sand, silt and ha fer. 
Rai

e shallow aquifer system. Water is generally found between 80 feet and 
150 
300 ubstrate. 

A significant amount of water is withdrawn from the Floridan aquifer for public water supply 
in this area. The Town of Jupiter has constructed brackish water desalination facilities capable of 

er from lakes. Most irrigation permits with a permitted surface water source also have 
groundwater allowance. Water withdrawals from the surficial aquifer can influence the water 
levels in the adjacent wetlands and affect the groundwater flow to the river and estuary and are 
therefore limited. To meet regional urban water supply demands, the use of alternative sources of 
water supply in the basin has been essential to ensu

system. Wastewater reuse supplies for irrigation in the region are almost completely utilized. 
Most of the public water supply utilities desalinate brackish water withdrawn from the Floridan 
Aquifer to augment supplies while preserving limited fresh water supplies f

 to the confined nature of the dee
 influence water flows to local wetlands,

The land uses in the Loxahatchee River Watershed consist of abou
icul ure (11% of the watershed), 32,000 acres (18

dies and conservation 
mated at about 100
culture accounts for an estimated 18 perce

oun  for about 14 percent. 

resh groundw
nd the presence of several isolated wetlands to the west. The low permeable fine
rdpan beds slow down the vertical flow of water through the mixed layer aqui

nfall provides the major source of freshwater, filling surface water bodies and channels and 
eventually recharging th

feet below the surface. Surficial aquifer wells in the watershed draw 150 gallons to 
 gallons per minute depending on the size of the well and its location relative to the s
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prod i cted a 
desalina

The SFWMD regulates all surface water or groundwater withdrawals for consumptive use 
thro h  public 
water s als. 
Seawate ded 
from th ed have a fixed duration and applicants must reapply for 
rene l posed 
water u tent 
with the pub
wat h e of 
about 1

imed wastewater for irrigation are exempt from water shortage restrictions. 

FLOOD PROT

The C-18 Canal, with its many secondary and tertiary networks, is part of the regional 
 of the SFWMD providing flood protection to the Loxahatchee River 

Wa

rectly flows into the 
Nor

 in this area, reduce overdrainage in the dry season, and improve 
the 

rain gauge with a remote digital recorder. Gates are automatically controlled so that the operating 

uc ng 13.7 mgd from the Florida aquifer, while the Village of Tequesta has constru
tion facility which has the potential to provide approximately 2.5 mgd.  

ug  permits, except for domestic uses. Consumptive use permits (CUP) are issued for
upplies, agricultural and golf course irrigation, dewatering, and industrial withdraw
r, reclaimed water, and water used for domestic self-supply and fire-fighting are exclu

e permitting process. Permits issu
wa  once they expire. To receive a CUP the applicant must demonstrate that the pro

 se is reasonable - beneficial; it will not interfere with existing legal users and is consis
lic interest. The combined annual allocation for all water use permits within the 

ers ed as of May 2002 was 37,672 million gallons per year which is an overall averag
00 million gallons per day.  

During drought conditions, fresh water supplies from the Surficial aquifer are reduced while 
demands for public water supplies and irrigation normally increase. In such circumstances, 
increased withdrawals from the Surficial aquifer have the potential to cause significant harm to 
the water resources in the watershed. Therefore, during water shortages, the SFWMD restricts the 
consumptive use withdrawals, based on the concept of equitable distribution between users and 
the water resources. Under this program there are four levels or phases of water shortage 
restrictions that are imposed relative to the severity of the drought conditions. Golf courses that 
use recla

ECTION 

primary drainage system
tershed. The C-18 Canal was constructed through the central portion of the Loxahatchee 

Slough in 1957 as part of the Central and Southern Florida Flood Control Project (CSFFCP) to 
improve drainage and provide flood protection for adjacent agriculture, residential, and industrial 
land as well as J.W. Corbett Wildlife Management Area.  

The G-92 Structure reconnects the C-18 Canal and the Loxahatchee Slough with the 
Northwest Fork. As a gated control structure, G-92 can pass 400 cfs in either direction especially 
during storm events via remote telemetry. In addition, it is designed to convey environmental 
flows of 50 cfs to the Northwest Fork when adequate water is available.  

A major secondary drainage system, which is adjacent to the Northwest Fork, is operated and 
maintained by the South Indian River Water Control District (SIRWCD). This system lies north 
and west of C-18 Canal and serves a rural-residential area known as Jupiter Farms. Seven 
east-west collector canals drain this area into the C-14 Canal, which then di

thwest Fork, just south of the Indiantown Road Bridge. A North-South canal, C-14, parallels 
the C-18, re-diverting water from the C-18 back to the Northwest Fork through G-92 Structure. 
The C-14 Canal ends where the natural meandering pattern of the river begins in the Northwest 
Fork. In 2004, sheet pile weirs, each with operable gates, were constructed at the east ends of 
Canals 2, 3, 4 and 5 and C-14 Canal north of its intersection with Canal 6. These structures will 
improve groundwater recharge

quality of water flows into the Northwest Fork.  

The primary flood control facility for the Loxahatchee River Watershed, water control 
structure S-46, is a reinforced concrete, gated spillway located on the C-18 Canal with flow by 
three stem-operated, vertical lift gates, which are remotely controlled. S-46 also supports water 
level gauges upstream and downstream by remote digital recorders, a gate position recorder and a 
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system opens or closes the gates in accordance with standard operational criteria. It is located 
approximately 0.5 miles east of the Florida Turnpike/Interstate-95 (I-95). It maintains optimum 
ups

tchee Watershed 
prov

dy, wildlife observation and motor boating. Motor boating in 
the 

tered at each 
end of the “Wild and Scenic” portion of the Northwest Fork. Most existing river-related 

ilities occur within JDSP. In the future other facilities will be 
prov

tream water control stages in the C-18 Canal. The S-46 Structure is designed to pass 
50 percent of the Standard Project Flood without exceeding the upstream flood design stage; it 
restricts downstream flood stages and channel velocities to non-damaging levels. 

The managed water levels in the river and canal systems of the Loxaha
ide for drainage of land and some storage of water during the wet season. The C-18 Canal 

also provides for adequate conveyance capacity to protect lives and property in the surrounding 
upland residential areas from flood damage during severe storm events. The amount of area 
available for storage in the C-18/Corbett Basin is limited. 

NAVIGATION AND RECREATION 

The Loxahatchee River’s natural features and its proximity to the urban areas of southeast 
Florida make it exceptionally well suited to provide outdoor recreation. Historically, canoeing has 
been the main recreational use of the Northwest Fork and its surrounding area, but other activities 
include kayaking, fishing, nature stu

Northwest Fork is effectively restricted to areas downstream from Trapper Nelson Interpretive 
Site because of the naturally narrow channel, numerous natural obstructions and natural shallow 
depth of the upper reaches. Carrying capacity has been an important issue that JDSP has 
considered and studies. The concept of carrying capacity is intended to safeguard the quality of 
park resources and the visitor experience.  

The reaches of the Northwest Fork included in the “Wild and Scenic” designation have 
relatively limited public access points; the primary access point is located within JDSP at the 
concession store. Existing access and major facilities that support public use are clus

recreational uses and major fac
ided and managed by Palm Beach County Department of Recreation at Riverbend Park when 

it is opened to the public. Riverbend Park is located south of Indiantown Road and west of the 
C-18 Canal. It comprises more than 600 acres and when open will provide a half-mile long 
“recreational” segment of the Northwest Fork. 
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