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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 L\VV90 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 LVV90-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:

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

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

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

o

o Development and implementation of operational protocols, (SFWMD)

JDSP Unit Management Plan, (FPS)

Loxahatchee River Watershed Action Plan (FDEP),

Loxahatchee River Preservation Initiative (LRPI), and

o 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.

o

o

o
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Executive Summary

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
T1-1 - 14.50
T1-2 - 14.50
T2-1 - 13.57
T2-2 - 13.43
T3-1 - 12.07
T 3-2 - 12.07
T4-1 - 11.18
T6-1 - 8.43
T7-1 - 9.10
T9-1 - 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

Vi
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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

1-3



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

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).

1943 Everglades Vegetation Map
(Source J.H. Davis)

Headwaters of
Loxahatchee River

Historic
Loxahatchee
Slough (Grassy
Waters Preserve)

Location of Present
Day LNWR (WCA-1)

LEGEND

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.

6 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
1-95. 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. Itisthe 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

1-10



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

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:

e Maintain or improve the hydroperiod of the riverine floodplain,

e Increase the growth and recruitment of desired freshwater vegetation and control the
expansion of mangroves and exotic species in the tidally influenced floodplain, and

e 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.
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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, 1-95 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 nee