
 

ASWM WATERSHED PROJECT INVENTORY DATA SHEET 

 

Name and location of watershed: 

Upper St. Johns River Basin Project, east-central Florida 

 

Size of watershed (in acres): 

250 square miles = 160,000 acres 

 

Title of Project/Initiative:  

Upper St. John’s River Basin Project (USJRBP) 

 

Setting: (please check all that apply) 

X Urban (towns, cities, and suburbs with 2,500 inhabitants or more) 

X Rural (anything outside the urban area) 

X Inland 

_ Coastal 

 

Need/Challenge Addressed (200-word limit):  

The Upper St. Johns River Basin (USJRB) headwaters originally encompassed nearly 400,000 

acres, characterized by a mosaic of habitats dominated by herbaceous marshes.  However, 

beginning in the early 1900s, the historic floodplain was diked and drained and by the 1970s, 

62% of the 100-year floodplain had been converted to agriculture.  Agricultural development led 

to widespread ecological degradation of the USJRB, including loss of water storage resulting in 

increased flooding, diminished water quality due to nutrient enrichment, disruption of the natural 

hydrologic and fire regimes, decreases in fish and wildlife populations, and exotic and invasive 

species encroachment.    

 

To provide enhanced flood protection and reverse environmental degradation, the St. Johns River 

Water Management District (District) partnered with the U.S. Army Corps of Engineers (ACOE) 

to reclaim and restore the historic floodplain using a “semi-structural” approach in the USJRB 

Project area (USJRBP), whereby wetland storage capacity was expanded through extensive 

floodplain acquisition and construction of numerous levees, canals, and water control structures 

to manage water levels.  In total, the District has reclaimed and restored over 29,000 hectares of 

wetlands.  

 

Goals & Objectives (please include ecosystem services/values focused on): 

The USJRBP addresses the four Core Missions of the District: Flood Protection, Water Quality, 

Water Supply, and Natural Systems.  Additionally, there are four major environmental objectives 

of the USJRBP:   

1) water quality improvement,  

2) re-establishment of natural hydrologic patterns,  

3) reduction of freshwater discharge to the Indian River Lagoon estuary, and 

4) restoration of wetland habitat. 

 

  



 

Overall Strategy (i.e., what role do wetlands play in your project?) 

 

Primary Objective – Provide Flood Protection - The USJRBP is designed to use the natural 

flood storage capabilities of floodplain wetlands and thus minimize the need for highly structural 

flood control solutions.  Large areas of floodplain wetland, termed Marsh Conservation Areas 

(MCAs), provide natural flood storage and the slow release of water downstream through water 

control structures.  This approach has minimized the need for more extensive flood control 

levees, as well as, provided an opportunity for the return of a more natural hydrologic regime and 

restoration of wetlands.  

 

Environmental Objective 1 - Water quality improvement – Water Management Areas (WMAs) 

within the USJRBP have been designed to segregate and improve water quality of agricultural 

and urban drainage coming into the basin.  These areas include both wetlands and open water 

habitat that capture and treat runoff from surrounding citrus groves and livestock pastures.  This 

runoff water is reused for farm irrigation and freeze protection.  After water is treated in these 

areas, it is released into more pristine MCAs.  Perhaps the best-known water management area, 

the St. Johns Water Management Area (known colloquially as the Stick Marsh), is highly utilized 

by anglers because of its productive sport fishery.  The other WMAs are the Blue Cypress, 

Fellsmere and Sawgrass Lake WMAs. 

 

Environmental Objective 2 – Re-establishment of natural hydrologic patterns - The USJRBP 

includes the design and construction of water control structures that govern water flow from one 

project area to another.  These structures are operated to provide necessary flood protection, as 

well as, restore natural hydrologic patterns.  During times of high water, large water control 

structures (gates) are operated to provide flood protection and allow the slow release of 

floodwaters downstream.  However, when water level is below flood control stage, smaller 

structures (weirs and culverts) are operated to provide environmental benefits allowing continual 

downstream flow.  To ensure a more natural hydrologic regime, District scientists developed a 

set of environmental hydrologic criteria (EHC) which must be met in each project area.  The 

EHC address hydrologic characteristics which are significant determinants of the ecological 

functioning of floodplain wetlands.  For example, the frequency of inundation is important in the 

wetland function of carbon storage; and timing of water level fluctuations is important to 

breeding cycles of wetland fauna.  Hydrologic modelling is used to develop operating schedules 

for the water control structures which meet these criteria, providing a direct quantifiable method 

for assessing the long-term environmental performance of each project area. 

 

Environmental Objective 3 – Reduction of freshwater discharge to Indian River Lagoon (IRL) 

– The diversion of excess freshwater to estuaries, like the IRL, has been shown to negatively 

impact the ecology of the estuary.  By providing flood protection through floodplain storage and 

the construction of flood control structures, flood waters are being re-diverted back to the 

USJRBP, rather than being released to the ocean via the nearby IRL.  Under the current project 

design, discharge of flood waters to the IRL, through the largest of these diversion canals (C-54), 

is expected to occur only with the 1 in 25-year flood.  



 

Environmental Objective 4 - Restoration of wetland habitat - Restoration areas in the USJRB 

are former agricultural lands (citrus groves, cattle pastures or row crops) that are restored to 

wetlands that provide water storage, water quality improvement, wildlife habitat, and 

recreational opportunities.  While some restoration areas were purchased, restored, and 

hydrologically reconnected to the floodplain (Sixmile Creek Marsh Restoration Area), others are 

operated independently leaving levee systems and water control structures intact (Broadmoor 

Marsh Restoration Area).  Some areas are managed by other agencies to enhance wildlife habitat, 

such as the T.M. Goodwin Waterfowl Management Area.  Restoration activities on these 

properties have included removal of berms, culverts, pumps, external levees and filling or 

plugging ditches to restore the proper hydrologic regime to support wetland habitats.  Some 

small areas were planted with desirable native plants and some land-forming was conducted to 

create a structurally diverse habitat.  However, the primary approach was to restore wetland 

hydrology and allow the flora and fauna to develop into a long-term, sustainable ecosystem.   

 

Techniques Used (please check all that apply): 

X Restoration (the manipulation of the physical, chemical, or biological characteristics of a 

site with the goal of returning natural/historic functions to former or degraded wetland.) 

͟ Creation (the manipulation of the physical, chemical, or biological characteristics present 

to develop a wetland that did not previously exist on an upland or deep-water site, 

resulting in a gain in wetland acres.) 

X Enhancement (the manipulation of the physical, chemical, or biological characteristics of 

a wetland (undisturbed or degraded) site to heighten, intensify, or improve specific 

function(s) or for a purpose such as water quality improvement, flood water retention or 

wildlife habitat.) 

X Protection (the removal of a threat to, or preventing decline of, wetland conditions by an 

action in or near a wetland. Includes purchase of land or easement, repairing water 

control structures or fences, or structural protection such as repairing a barrier island.) 

 

Team Members: 

• Team leaders (organizations, agencies or individuals that are responsible for overall 

project direction, outcomes and financing): St. Johns River Water Management 

District, U.S. Army Corps of Engineers (ACOE). 

• Partners (organizations, agencies or individuals that are responsible for 

implementation of the project by agreement or contract): Florida Fish and Wildlife 

Conservation Commission (FFWCC), U.S. Geological Survey (USGS), Florida 

Department of Environmental Protection (FDEP), U.S. Fish and Wildlife Service, and 

University of Florida. 

• Collaborators (organizations, agencies or individuals that are involved in an 

advisory role): Florida Forest Service, Florida Atlantic University, University of Florida, 

University of Central Florida, University of South Florida, Brevard and Indian River 

Counties. 

 

  



 

Stakeholders (organizations, agencies or individuals that are in some way impacted by the 

project):  

Florida Power and Light, Florida Department of Transportation, St Johns Water Control District, 

Melbourne-Tillman Water Control District, Fellsmere Water Control District, St. Johns River 

Alliance, City of Melbourne, local municipalities and adjacent landowners.   

 

Overview/history (200-word limit):   

Current project features in the USJRBP include five Water Management Areas (WMAs), four 

Marsh Conservation Areas (MCAs), and five Detention / Retention Areas.  Generally, the 

WMAs are used for water quality purposes to segregate and treat agricultural runoff and then 

release cleaner water to the more pristine wetlands in the MCAs.  Detention and Retention Areas 

serve more of a hydrologic function, by retaining or detaining flood waters and allowing a slow 

release into the MCAs.  By having a large expanse of wetland area in the MCAs, the District is 

able to provide flood control, while also enhancing the habitat value of the USJRBP. 

 

Most of our efforts, now that project construction is complete, are focused on managing all 

project features with an adaptive management approach.  We utilize a variety of tools to manage 

the lands in the USJRBP, such as hydrologic operational adjustments, prescribed burns, and 

chemical and mechanical treatments to manage invasive plants.  We evaluate the hydrological 

and biological impacts of those management activities to assess best management approaches to 

achieve program goals. 

 

How many individual projects are currently being implemented or are planned to be 

implemented within this broader watershed initiative? Please describe.  (see table below) 

There is only one wetland restoration project that is incomplete - Fellsmere Water Management 

Area.  This project area was previously used for pasture, citrus, sod and row crop.  Once 

restored, this WMA will serve to improve water quality, provide water supply, reduce freshwater 

discharges to the IRL, provide flow augmentation during low flow periods to downstream 

reaches of the St. Johns River, and restore wetland habitat. 

 

Is there a track record of past, completed projects in this watershed? If yes, please describe 

and provide available information regarding performance/effectiveness (see table below). 

In the entire USJRB, over 29,000 ha of wetlands have been restored on former agricultural lands, 

increasing wetland habitat on the annual floodplain by over 50%.  Additionally, by restoring 

more natural hydropatterns in existing wetlands, the project has improved habitat conditions over 

an additional 20,000 hectares.  

 

  



 

The following table presents details for all 11 wetland restoration projects in the entire USJRB.  

Those highlighted in grey do not fall within the USJRBP boundary. 

Table 1. Restoration Areas in the USRJB 

Project Area 

Name 

Size of 

Restored 

Area (ha) 

Manage

r Partner(s) 

Former 

Land 

Use 

Date 

Initiated 

Date 

Complete 

Restoration/ Rehabilitation 

Activity 

Banjo Groves 

RA 86 

SJRWM

D NRCS/FDOT Citrus  2006 2009 

Removed trees, terra-formed, 

reconnected to adjacent marshes 

Broadmoor 

Marsh RA 1117 FFWCC 

SJRWMD, 

NRCS, Ducks 

Unlimited Pasture 1998 2002 

Removed infrastructure, reflooded, 

created habitat islands; managing 

for waterfowl and wildlife 

C-54 Retention 

Area (T.M. 

Goodwin 

Waterfowl 

MA) 1556 FFWCC 

SJRWMD, 

FFWCC Pasture 1991? 1991 

Removed infrastructure, reflooded, 

managing for waterfowl and 

wildlife 

Fellsmere 

WMA 4157 

SJRWM

D FFWCC 

Citrus, 

Pasture 2007 2017 

Removed trees, terra-formed, 

created wildlife habitat attractants; 

built levees; improved water 

control structures 

Fort Drum 

MCA 4046 

SJRWM

D NRCS Pasture 2001 2006 

Degraded 69 km of farm levees to 

restore hydrology, installed plugs 

and breached internal levees 

Kenansville 

Lake 1036 

SJRWM

D 

ACOE, 

FFWCC Pasture 1993 1997 

Closed wells, reflooded and 

reconnected to downstream 

marshes; deeply flooded due to 

subsidence 

Moccasin 

Island Marsh 

RA 5710 

SJRWM

D NRCS, FDOT Pasture 2000 2014 

Removed infrastructure, removed 

levees, installed ditch plugs, 

planted marsh species, 

reconnected to adjacent marsh 

Sawgrass Lake 

WMA 728 

SJRWM

D SJRWMD Pasture 2009 2011 

Removed farm infrastructure, 

installed water control structures 

to create treatment wetland, 

reflooded to encourage wetland 

plants; managed for water quality 

Sixmile Creek 

Marsh RA 1138 

SJRWM

D NRCS Pasture 1996 2002 

Removed infrastructure (47 km of 

fence removed, 16 wells 

decommissioned), reflooded and 

reconnected to adjacent marshes 

St. Johns WMA 2630 

SJRWM

D 

ACOE, 

FFWCC Pasture 2005? 2005 

Removed infrastructure, deeply 

flooded due to subsidence, 

managed for water quality 

improvement and fisheries 

Three Forks 

MCA 5444 

SJRWM

D 

ACOE, 

FDOT Pasture 1994 2016 

Removed infrastructure, reflooded, 

managing for water quality 

improvement of upstream 

discharges 

Turkey Creek 

Marsh RA 1640 FDOF 

SJRWMD, 

FDOF, 

NRCS, FDOT Pasture 2010 2018 

Removed farms levees, filled 

canals in floodplain; installed 

culverts in uplands; reconnected 

old Turkey Creek stream channel 

and hydrologically reconnected 

restoration area to floodplain 

TOTAL 29,288             

 

  



 

Four example projects are discussed below to give some specifics about effectiveness and 

performance. 

Wetland Restoration Projects  

Sixmile Creek Marsh Restoration Area - This area was impacted by drainage operations and was 

converted to pasture in the 1950s.  Restoration efforts, beginning in 1997, included hydrologic 

modifications (primarily ditch plugs), removal of infrastructure (47 km of fence removed, 16 

wells decommissioned), and treatment of invasive aquatics.  Wetland plant communities were re-

established through shallow flooding and recruitment from the seedbank.  Water quality 

improved just six years post-restoration: TP was reduced from 0.480 to 0.193 mg/l and TN was 

reduced from 3.15 mg/l to 1.26 mg/l.  After water quality improvement, the restoration area was 

hydrologically reconnected to the floodplain wetlands of the St. Johns River.  The project was 

completed in 2001 and was partially funded by NRCS-USDA ($285,000).   

Broadmoor Marsh Restoration Area – This former floodplain marsh was drained for agriculture 

prior to the District purchasing the land in 1997.  Water being discharged from this area had 

extremely high nutrients, due to its proximity to a dairy operation.  The District intended to 

restore wetland habitat in Broadmoor and improve water quality discharges, eventually 

reconnecting with adjacent USJRBP marshes.  However, the site had suffered substantial 

subsidence, and when it became clear that pumping and permanent isolation would be necessary 

to create and maintain wetland habitats, the District and NRCS partnered with Ducks Unlimited 

to restore Broadmoor.  Restoration was completed in 2002 for nearly $1.7M.  The District signed 

a management agreement (providing $25K/yr. funding) with FFWCC to manage the site together 

with the T.M. Goodwin Waterfowl Management Area, Florida’s first and only waterfowl 

management area.  The acquisition was accomplished with NRCS Wetland Reserve Program 

cost-share funding, with NRCS paying $4.2M for a 30-year conservation easement over the 

restoration site. 

    

Water Quality Improvement Projects  

Sawgrass Lake Water Management Area – This area has approximately 728 hectares of active 

treatment wetland that came on-line in 2011.  The performance of this wetland has been 

outstanding.  Except for 2017, when an extended drought dried out most of the wetland, 

efficiencies were 87% removal of nitrate and nitrite, 93% removal of total suspended solid 

(TSS), and 85% removal of total phosphorus (TP).  The percent removal would have been even 

greater, if the wetland had been more heavily loaded.  Within a third of the distance of the flow 

path (~3.5 km), the wetland reduced incoming concentrations to background concentrations (TP 

~ 0.017 mg/L and TN ~ 1.75 mg/L).  Although there has been an increase in Total Kjeldahl 

nitrogen (TKN) concentration from inflows to outflows, these values are more characteristic of 

wetlands that have high dissolved organic matter from the incomplete decay of vegetation.    

 

St. Johns Water Management Area - The St. Johns Water Management Area is an approximately 

2,428-ha, open-water reservoir designed to work as two sequential pools to increase average 

water retention time and, thereby, phosphorus removal.  The efficiency of the area is currently 



 

being assessed and only phosphorus computations are complete at this time.  The sequential-pool 

reservoir removed an average of 35% of the TP, over the years it was treating farm runoff (1997-

2009).  In this heavily loaded system, that equates to approximately nine (9) metric tons of 

phosphorus per year for a total of 138 metric tons.  While SJWMA is still an active water quality 

treatment area, it treats far less water since Fellsmere WMA was brought on-line in 2009. 

 

Start and end dates (dates can overlap – estimates are acceptable):  

• Planning:  1957 – ACOE proposes a highly structural project design 

1966 – Project construction begins 

1969 – National Environmental Policy Act requires an Enviro Impact Statement 

1972 – Construction halted pending EIS; State of Florida withdraws sponsorship 

due to anticipated negative impact of the original, highly structural design on 

wetland habitats 

1977 – Project sponsorship is transferred to the District 

1986 – Project was redesigned w/ “semi-structural” water management concept 

• Construction: 1988 – Construction restarted 

2016 – Construction completed 

• Monitoring: On-going 

 

Cost – Financing (estimates are acceptable): 

• Planning, construction: $250+ million  

• Monitoring:  

Hydrologic (2016 estimate) - Surface Water - $260K/year; Groundwater - $106K; Rainfall - 

$38K/year; Evapotranspiration/CO2 - $25K/year | Total = $429K/year 

Water Quality (2016 estimate) – Surface water - $333K/year; Groundwater - $10K/year | 

Total = $343K/year 

Plant Community Mapping - $150K every 7 years | Total = $21K/year 

Cattail Monitoring (imagery/mapping) - $17K every 2 years | Total = $8.5K/year 

Snail Kites - $20K/year 

Snail/Fish Surveys (for contaminants) - $10K/year 

Aerial Recon Flights - $5.5K/year 

• Continual (are there ongoing maintenance costs that will be required?):  

The average Operation and Maintenance budget over last 5 years equals $1-3 million per year.  This 

includes, but is not limited to:  

o Inspections – levees and water control structures (culverts and spillways) 

o Levee maintenance (mowing, herbiciding, damage repair) 

o Water control structure maintenance (yearly) and rehabilitation (every 3-5 years) 

o Pump station operation and maintenance 

Additional Management Costs: 

Gopher Tortoise Relocation - $135K/year  

Invasive Plant Management - $1M/year 

Burn Management - $42K/year 

 

  



 

Estimated Grand Total -  Annual Monitoring = $837,000 

    Annual Operation and Maintenance = $2,000,000* 

    Annual Management = $1,177,000 

    Grand Total = ~$4,014,000 Annual Costs *assumes 2M O&M Costs 

 

Resulting benefits (please list what was measured and how):  

 
Flood 

Control 

Water 

Quality 

Discharge Hydrological 

Conditions 

Wetland 

Restoration 

Biodiversity/ 

Productivity 

Listed 

Species 

Economically 

Important 

Species 

Pub. 

Access, 

Rec, 
Awareness 

Other 

Economic 

Benefits 

Other 

X X X X X X X X X Nutrient 

Removal, 

Rec/Tourism 

Ag. Water 

supply & 

freeze 

protection 

 

Environmental benefits (e.g. water quality improvements, habitat protection or 

improvement, reduced phosphorus and nitrogen loads, etc.): 

The District employs an adaptive management approach to achieving the established goals and 

objectives of the USJRBP.   The District monitors water quality, hydrology, and biology in the 

Project and these data are routinely analyzed to determine how well project objectives are being 

met.  When improvement is needed, new management strategies are developed and initiated, and 

monitoring continues to determine if adaptive changes have resulted in objectives being met.  

Below is a description of the processes for measuring progress for each environmental goal. 

 

Flood Control 

Flood control has been improved through acquisition and restoration of former wetlands in the 

basin that provide for flood water storage and allow the slow release of water downstream 

through a series of water control structures.  This approach has minimized the need for more 

extensive flood control levees, and, provided an opportunity for the return of more natural 

hydrologic regimes.  When water levels are high, large water control structures are operated to 

provide flood protection.  However, when water levels are below flood stages, weirs and culverts 

provide downstream discharges for environmental benefits.    

 

Discharge of Freshwater to Indian River Lagoon (IRL) 

The metric to measure this objective is the storm event which requires discharge to the IRL.  The 

target of the Project is the 1 in 25-year storm.  This has been achieved with the portions of the 

Project (in Indian River County) that were constructed prior to 1996.  We have only released 

storm discharges to the IRL on four occasions (Hurricane Irene in 1999, Hurricanes Jean, 

Francis, and Charley in 2004, TS Faye in 2008, and Hurricane Irma in 2017).   

 

Water Quality 

The District maintains a network of 48 surface water stations throughout the USJRBP which are 

sampled monthly and 21 wells that are sampled annually for water quality.  In addition, the 

District has outfitted five of those stations with continuous monitoring equipment and nine 



 

stations are randomly selected for more intense stormwater monitoring.  Phosphorus has been 

identified as the principal nutrient of concern in the Project area.  A concentration goal of 0.09 

mg/L TP has been established for the river and 0.05 mg/L TP for the wetlands in the USJRBP.  

Phosphorus Pollution Load Reduction Goals (PLRGs) have been set for the two river lakes in the 

USJRBP and a Total Maximum Daily Load (TMDL) for TP has been established for one of 

those two lakes.  The District is engaged in adaptive management practices in an effort to 

achieve our TMDL.  All data is loaded to the federal STORET database.   

 

Hydrologic Conditions  

The restoration of a more natural hydrologic regime is measured in terms of meeting the 

environmental hydrologic criteria (EHC).  The District maintains automatic telemetered gauges 

at 68 stations in the Project area which measure water level and transmit the information to 

District Headquarters.  These data are stored in an electronic database and analyzed on an annual 

basis to determine if long-term criteria are being met.  If the criteria are not being met, staff may 

recommend management activities such as improving conveyance, or changes in the operating 

guidelines for the water control structures in order to meet the criteria.  Changes here will also 

help improve water quality. 

 

Wetland Restoration  

In the entire USJRB, over 29,000 ha of wetlands have been restored on former agricultural lands, 

increasing wetland habitat on the annual floodplain by over 50%.  Additionally, by restoring 

more natural hydropatterns in existing wetlands, the project has improved habitat conditions over 

an additional 20,000 ha.  This increase in wetland habitat is critical to maintaining biodiversity 

and productivity and has led to increasing wildlife populations. 

 

Biological Diversity and Productivity  

Environmental improvements, such as improved water quality, wetland restoration, and habitat 

management are important in maintaining the productivity of many plant and animal species 

present in the basin.  Several metrics have been established to determine if biodiversity is being 

preserved.  Because plant community diversity is often the basis for animal species diversity, 

plant communities in the USJRB are mapped from aerial imagery and changes in the spatial 

distribution and extent of each community type is analyzed on a 7-year cycle.  If disturbance 

community types, such as cattails or willows, are seen to be expanding, studies are undertaken to 

determine the cause and tools are developed to curb/reverse the expansion.   

 

In the past, the District partnered with other state and federal entities to monitor the number and 

species of wading birds using the basin for nesting and foraging.  Because wading birds are a top 

predator and highly mobile, they are a good indicator of the overall condition of the wetlands.  

The District documented that several new colonies of nesting wood storks have been re-

established in the basin.  In 2005, the USJRB supported over 1,200 wood stork nests and over 

13,000 wading bird nests in a single season.  Waterfowl have increased substantially since the 

early 1980s; the number of individuals was low (0 to 1,500 birds) until 1981 and peaks as high as 

20,000 birds were documented in the early 2000s.  Noting that numbers have continued to 



 

increase, in T.M. Goodwin and Broadmoor Marsh RA, since 2000, it is likely that waterfowl in 

the entire USJRBP have increased as well. 

 

Listed Species 

Surveys of species listed as threatened, endangered, or rare have been conducted on areas that 

have a diverse mixture of habitats (FDMCA, Bull Creek).  The maintenance of populations of 

these species is key to the preservation of biodiversity.  In cooperation with other state and 

federal entities, the District also monitors the population of endangered snail kites in the 

USJRBP.  In 1990, the snail kite returned to historical nesting areas in the USJRBP and, despite 

wide population fluctuations over the years, has recently rebounded with 22 nests documented 

during the 2016 season.  With the invasion of exotic apple snails, snail kite activity has continued 

to increase and, so far in 2018, there have been 27 nests established with 25 known fledgings; 

most in areas that have never supported nests, historically.   

 

Economically Important Species 

In the USJRB, economically important species are those associated with recreation - primarily 

sport fish and waterfowl.  The District uses data gathered by FFWCC to evaluate how well the 

Project is protecting the natural levels of productivity of economically important species that are 

exploited for recreational fishing and hunting.  Recreational sport fishing is extremely popular in 

the St. Johns River and the most sought after freshwater species include largemouth bass 

(Micropterus salmoides), black crappie, bluegill (Lepomis macrochirus), redear sunfish (Lepomis 

microlophus), and redbreast sunfish (Lepomis auritus).  Historically, annual angler sport fishing 

on the entire St. Johns River exceeded 2,300 man-hours per river km with yields exceeding 2,200 

fish per river km, making it the second-most productive river in Florida.  Creel survey data from 

the Stick Marsh, a water management area in the USJRBP, has some of the highest peak season 

effort and catch-per-unit-effort in the state.  In fact, the Florida Fish and Wildlife Conservation 

Commission touts the Stick Marsh as one of the top 10 trophy bass spots in the state. 

 

Since 1995, harvested waterfowl numbers have climbed in the only Waterfowl Management 

Area in the state of Florida (T.M. Goodwin Waterfowl Mgmt Area), with annual harvest totals 

ranging from 740 (before restoration in 1999-2000) to 6,122 (after restoration in 2014-15).  The 

increase in total hunter trips and harvested waterfowl since the 2002-03 hunting season can be 

attributed to the opening of the Broadmoor Marsh Restoration Area for hunting.   

      

Public Access and Recreation 

The USJRBP design also included project elements that have significantly increased public 

access and recreational uses.  Several boat ramps were constructed, as well as, inclement weather 

shelters and campsites along the river for boaters and other recreationalists.  In addition, access 

routes for bank fishing, camping, hiking, bicycling and horseback riding have been created.  

Since 2010, there has been a burgeoning ecotourism industry offering airboat rides at three 

different recreation pads / facilities in the USJRBP.  Over time, use expanded dramatically and 

by 2016, traditional recreators (hunters, boaters, and fishers) were reporting issues with the 

volume of customers using commercial airboat tours, a level that was unsustainable, both 



 

economically and environmentally.  The District contracted researchers to study the recreational 

use patterns in 2017 and used this information to work together with stakeholders, to come up 

with a solution. The District decided to enter into a concessionaire’s agreement with seven 

providers that limits their hours of operation, the number of boats/customers using the facility 

per day and mandates that 5% of the revenue will be used to maintain the rec pad and associated 

facilities. This process required the District to work creatively within its own policies and 

procedures to develop a legal, but efficient, public-private partnership.   

 

Financial or Economic Impact Benefits (e.g., avoided damage costs, increase in commercial 

fish revenue, increase in tourism revenue, etc.):  

There are no economic analyses on the impact of the UJSRBP per se’.  However, Widney et al. 

(2016; https://wetlands.lab.indiana.edu/doc/pdfs/st_johns_river_watershed.pdf) did discuss the 

economic impact of the entire St. Johns River catchment regarding nutrient reduction.  They 

found that:  

“Wetlands of the entire SJR catchment remove 79,873 MT of nitrogen annually just from 

burial in the soil, with a replacement cost of between $240 million to $150 billion per year. 

The amount of phosphorus buried yearly is more than 2,400 MT with an annual replacement 

cost of $17 to $497 million. Though they are based on limited data and include a variety of 

watershed-scale research limitations, these findings highlight the significant potential value 

of conserving functional wetlands based solely on their nutrient retention functions. If we 

were to consider the benefits associated with other wetland functions such as flood control, 

biological productivity, and biodiversity in addition to their ability to retain nutrients, the 

value of the SJR wetlands would be even greater.” 

 

In 1997, the Stick Marsh was estimated to account for approximately $2.5M annually for sports 

and non-sports fishing exploits by Florida residents and non-residents.  Given the time since this 

survey and the increase in usage of the Stick Marsh, a current estimate would be more in the 

realm of $4M per year.   

 

Additionally, a recent 5-month study (2017) of recreational usage on three rec pads in the 

USJRBP documented that the number of vehicles using the boat ramp and parking facilities 

ranged from 800 to over 2,000 per month.  Use by commercial airboat tour operators and their 

customers accounted for over 86% of the vehicles using the facility and 92% of all users.  The 

general (non-commercial) recreational users were primarily anglers and wildlife viewers.  

Commercial airboat tour customers were estimated to number around 24,000 during the 5-month 

study period.  About half of the customers resided within 50 miles of the 512 Rec Pad with 

another one-third living 500 or more miles away.  Tour customers not residing in the local area 

typically stayed 3-4 days in the area, with about half staying in a local hotel or bed and breakfast.  

Customers from the local area spent an average of $230 per group for their airboat tour and 

related travel expenditures, while non-local customers spent an average of $823 for their entire 

trip that included the airboat tour.  

 

https://wetlands.lab.indiana.edu/doc/pdfs/st_johns_river_watershed.pdf
https://wetlands.lab.indiana.edu/doc/pdfs/st_johns_river_watershed.pdf


 

Non-Market Economic Benefits (may be monetized - e.g., increased value of recreation or 

aesthetics or other improvements using dollar values; or non-monetized descriptions of 

benefits – e.g., number of people who may benefit from improved recreation or aesthetics 

or other resulting improvements): 

Similar to the lack of economic analyses, the USJRBP has not been evaluated for non-market 

economic benefits, using an ecosystem metric system or any other system.  However, it has been 

noted that the USJRBP is important to local citrus growers for freeze protection and water 

supply.  

“The Upper Basin Project has been a game changer for citrus growers in Indian River 

County,” said District Governing Board member Douglas Bournique, who also serves as 

executive vice president of the Indian River Citrus League. “The availability of water for 

irrigation and freeze protection has protected our industry time and again.”  

https://www.sjrwmd.com/2016/08/district-partners-celebrate-milestone-at-upper-st-johns-

river-basin-project/ 

Are benefits based on actual measures or did you use a model to predict benefits? (see 

below): No information provided. 

 

Is there a cost-benefit analysis available? Yes or No (If yes, include a copy with your 

response) 

As to the appropriateness of the Project design relative to the specific geographic and 

socioeconomic features of the region, the Project was vetted through several levels of public 

review and ultimately deemed by the US federal government to have a most favorable cost-

benefit ratio of 1:1.7.  That is, the Project returns $1.70 USD in benefits for every $1.00 USD of 

public funds invested for its implementation.  Moreover, the cost-benefit ratio for the Project was 

calculated in the early 1980s, long before additional enhancements, expansions and 

improvements were made to what has become the final Project design.  The District estimates 

that the actual cost-benefit ratio is now much more favorable than the initial ratio used to justify 

the Project financially.  (Source: U.S. Army Corps of Engineers (1985) “Upper St Johns River 

Basin and related areas – General Design Memorandum”.  Jacksonville, FL) 

 

If you do not have any data currently available in regard to benefits, how do you plan to 

measure them?  Discussed in above section 

 

Where there any innovative designs/technologies/policy changes created to enable the 

project or that resulted from the project? If so, please describe.   

 

• Innovative Designs - “Semi-Structural” Design 

During the 1970s, flood control projects in Florida usually entailed highly structural designs, 

where upland reservoirs were constructed to intercept stormwater inflow and divert it to tide 

through a series of interbasin diversion canals.  Rather than use this highly engineered and 

environmentally detrimental design, the guiding design principle for the USJRBP was to acquire 

https://www.sjrwmd.com/2016/08/district-partners-celebrate-milestone-at-upper-st-johns-river-basin-project/
https://www.sjrwmd.com/2016/08/district-partners-celebrate-milestone-at-upper-st-johns-river-basin-project/
https://www.sjrwmd.com/2016/08/district-partners-celebrate-milestone-at-upper-st-johns-river-basin-project/
https://www.sjrwmd.com/2016/08/district-partners-celebrate-milestone-at-upper-st-johns-river-basin-project/


 

as much of the historic riverine floodplain as possible to create Water Management and Marsh 

Conservation Areas to store and treat stormwater and to minimize discharges to the Indian River 

Lagoon.  This approach was termed a “semi-structural” approach to floodplain management and 

was hailed as a “national model of modern floodplain management” by the state of Florida’s lead 

environmental agency—the Florida Department of Environmental Protection.   

 

 

• Technologies - Phased Restoration Approach 

A three-phased approach to restoration was first utilized in 1997 in the Sixmile Creek Marsh 

Restoration Area.  Phase I involved the removal of agricultural infrastructure and remediation of 

any contamination from past agricultural practices.  Hydrologic modifications were made by 

backfilling internal canals and installing water control structures to allow for water level 

manipulations needed for the next phase.  Phase I also involved the decommissioning of free-

flowing wells, removal of fences and culverts, backfilling major internal canals and placing 

strategic breaches or breaks in internal levees to allow for the free exchange of water inside the 

property.  Phase II involved reflooding and maintenance of shallow water levels to encourage 

growth of wetland plants from the remnant seed bank in the soil.  In addition, native species were 

planted and exotic plants were controlled.  Once water quality improvement was achieved (the 

goal was to reach background levels of nutrients of concern, primarily P), Phase III was 

implemented.  This entailed complete reconnection of the restoration property to the St. Johns 

River floodplain and continuing to manage the property by conducting prescription burns, 

treating exotic plants, and monitoring plants, animals, and water quality in the newly restored 

area. 

 

• Technologies – Hydrologic Vegetation Prediction Model 

Wetland managers frequently need to predict the spatial extent of plant community associations 

that will develop in wetland restoration areas.  While there are other factors that determine plant 

distributions (propagule distribution, water quality, soil characteristics, etc.), the model we 

developed incorporated the primary determinant of wetland plant distributions – hydrology.  

Using data from 36 studies (primarily located in Florida, USA), we documented considerable 

overlap in the hydrologic conditions that each plant community can tolerate.  We applied a 

weighted scoring system, using four hydrologic parameters, to determine which plant 

communities would occur under a given set of hydrologic conditions.  Inundation frequency and 

average annual depth were weighted at 30% each because they represent long-term conditions 

and we considered them to be more important determinants of plant community structure.  

Maximum and minimum 1-day depth, which incorporate extreme and short-term drydown and 

flooding events, were each weighted at 20%.  Summed hydrologic scores were used as an index 

to predict which plant community would develop under the hydrologic conditions being 

considered.  The model can also be used to determine which plants should be installed at specific 

locations along the topographic gradient or to predict the long-term outcome of flooding an area 

that relies on the remnant seed bank and outside propagules to colonize the site.  Ultimately, this 

model provided a mechanism for evaluating multiple hydrologic scenarios in order to choose the 

construction design that maximized the chance of success.   



 

 

• Policies - Environmental Hydrologic Water Management Plan 

First and foremost, the USJRBP is a flood control project.  Typically, operational schedules are 

dictated by the ACOE in a Water Control Plan and little deviation from that plan is allowable.  

When the maximum storage capacity of the project area has been reached, large-scale discharges 

must be made downstream for flood control.  However, if water levels strictly follow the flood 

control schedule, basin wetlands would experience hydrologic conditions opposite to those 

experienced naturally (i.e. the lowest annual water levels would occur during the rainy summer 

months and the highest annual water levels would occur during the typical dry season).  

Fortunately, the District was able to work with the ACOE to compromise on regulation 

schedules for the USJRBP during the times when flood control is not a concern.  These 

modifications make it possible for the District to meet the environmental needs of the ecosystem 

by allowing discharges whenever water levels are below the flood control regulation schedule.  

An Environmental Water Management Plan was drafted to direct operation of water control 

structures to meet a suite of environmental hydrologic criteria (EHC) that provide numerical 

targets representing optimal hydrologic conditions for USJRB wetlands.   

 

• Policies - Stakeholder Engagement 

From the inception of the USJRBP, the District and the ACOE deliberately engaged stakeholders 

in Project development, implementation and review.  Considerable time and effort was dedicated 

to informing local groups about the Project.  Project staff met regularly with the Indian River 

Citrus League, which represented most of the agricultural interests on the east side of the Project 

area, to discuss progress and modified the Project design to address the League’s concerns.  In 

addition, a citizen’s Technical Advisory Committee was formed that was comprised of 

stakeholder representatives of governmental and non-governmental organizations to help ensure 

Project functionality.  The formation of a citizen advisory group was a novel approach, when 

first employed in the late-1970s, and one that the District utilized for future basin-wide planning 

initiatives.  Currently, Recreational Public Meetings are held three times per year where the 

District presents land management updates, capital project updates, and recreational updates to 

members of the public.  In addition, select groups of natural resource stakeholders serve on Land 

Management Review Teams to determine if land management objectives, that are set forth in the 

Land Management Plans for each conservation areas, are being met and that the District is 

meeting the original objectives for which the land was acquired.    

 

Lessons Learned: 

Over the years of project construction, operation, and management there have been several 

unexpected events that we, as managers, have had to adapt to.  A short list of a few of those 

challenges / opportunities are: 

 

1) Although project structures were installed with the best information available at the time, 

water flow and hydraulics at some structures near Fort Drum MCA were not ideal.  After 

new topographic information showed that some structures were not installed at the lowest 



 

elevations, the District had to install new structures to alleviate flooding and restore wetland 

hydrology.   

Lesson – detailed and up-to-date elevation data is critical to ensure proper hydrologic 

functioning. 

 

2) Water Management Areas were designed primarily for water quality improvement.  

However, when the endangered snail kite reappeared at the Blue Cypress WMA, the District 

had to consult with the USFWS and a biological opinion was written.  That necessitated a 

different hydrologic operational regime to protect the kites, despite not necessarily being the 

best water levels for water quality treatment.  Biological monitoring was also required to 

ensure that our management was not impacting the kites. 

Lesson – contingency plans should strike a delicate balance between intended use of an area for 

one wetland function and accommodation of other, unintended uses.  Funding for monitoring 

should be considered. 

 

3) Early wetland restoration projects in the USJRBP followed a simple model of a “flood it and 

they will come” mentality and most preparation prior to flooding was merely the removal of 

structural improvements and testing of soil for contaminants.  It wasn’t until a bird mortality 

event occurred in the Lake Apopka wetland restoration project, that monitoring for 

contaminants in prey fauna became a required restoration practice in the entire District.  

Now, biological assessments are required prior to implementation of restoration.  Monitoring 

of wetland fauna (fish and apple snails), in consultation with USFWS, is accomplished in 

areas where contaminants in prey fauna of listed species may be a concern.  Pesticides have 

been well below the level of concern in the prey fauna of USJRBP Restoration Areas.   

Lesson – budget money and time into restoration projects to complete contamination 

assessments and monitoring. 

 

4) Plant communities on several restoration projects in the USJBRP have not developed the way 

that the District anticipated them to, becoming dominated by invasive, native plants (e.g., 

Typha spp.) and exotic species (e.g., Cyperus blepharoleptos, Panicum repens) early in the 

restoration.  This prompted multiple chemical treatments, in concert with burning and 

flooding to try to control these undesirable species.  In fact, there are some MCAs that have 

the same issues where the District tried to manage “against” one invasive species, only to be 

replaced by another invasive species (e.g. Typha sp. replaced by Salix caroliniana).  

Lessons – Restoration projects: budget money and time for planting desirable, native species and 

follow-up chemical treatments for a long time-frame (5-10 yrs.). Management projects: proceed 

carefully with chemically treating species before you know what caused the issue in the first 

place and predict what will replace the “undesirable” plants with each management action. 

 

5) Agricultural areas, that were purchased for wetland restoration, often had little topographic 

information available.  While the aim was to restore wetlands to these sites, the District 

found that elevation differences between restoration areas and the adjacent floodplain were 

much greater than anticipated.  Ground subsidence necessitated pumping, rather than 



 

hydrologic reconnection and gravity flow, in order to restore emergent wetlands.  Since 

budgets were not sufficient to support pumping in perpetuity, an acceptance of rehabilitation, 

rather than restoration, was required in areas that had greatly subsided (Kenansville Lake, St. 

Johns WMA, Broadmoor Marsh RA).   

Lessons – Obtain good topographic data prior to purchasing properties for wetland restoration.  

Areas that have been farmed for row crops have much greater subsidence than those used for 

pasture or native range. Managers need to choose whether to rehabilitate the area and allow 

deep water habitat to develop or make a long-term commitment / partnership to fund pumping in 

the long-term. 

 

6) Frequently, there are conflicting recreational uses in the USJRBP.  As mentioned earlier, 

there was tremendous recreational pressure on the CR512 rec pad in the USJRBP, where 

commercial airboat tour companies were competing for use with traditional anglers and 

hunters.  This was addressed by completing a recreational use evaluation and engaging 

stakeholders in coming up with a solution that all parties considered favorable.  In another 

example, duck hunters wanted to use the Fellsmere WMA before construction was even 

complete in that area.  The District compromised by allowing hunters to canoe into certain 

portions of the property where construction was complete; this upheld an agreement we had 

with the former landowner.   

Lesson – engage stakeholders early and often during the process of restoration (including 

planning, execution, and long-term management) and come up with creative solutions to allow 

multiple uses of wetland areas in the USJRBP. 

   

7) While endangered snail kite populations were declining in the state, managers feared that the 

appearance of an invasive apple snail might result in a crash of the native apple snail 

population, thereby affecting snail kites who depend on those snails as their sole food source.  

Unexpectedly, snail kites have adapted, morphologically and behaviorally, to eating the 

abundant, invasive snails. Populations, of both invasive snails and snail kites, are on the rise 

and snail kites are nesting in areas where they never did historically.   

Lesson – Expect the unexpected!! 

 

Other items to share: Awards and Accomplishments 

1998 - The St. Johns River was designated an American Heritage River by President Clinton. 

The St. Johns is the only river in Florida and one of only 14 rivers in the entire United States to 

receive this prestigious national recognition.  

https://clintonwhitehouse2.archives.gov/CEQ/Rivers/  

 

2008 – Theiss International River Prize given by Australia’s University of Queensland.  The 

USJRB project was internationally recognized for using innovative approaches in design and 

management to combine environmental benefits with flood damage reduction.  

https://www.dredgemag.com/2008/11/03/st-johns-river-project-wins-thiess-riverprize-in-

australia/ 

 

https://clintonwhitehouse2.archives.gov/CEQ/Rivers/
https://clintonwhitehouse2.archives.gov/CEQ/Rivers/
https://www.dredgemag.com/2008/11/03/st-johns-river-project-wins-thiess-riverprize-in-australia/
https://www.dredgemag.com/2008/11/03/st-johns-river-project-wins-thiess-riverprize-in-australia/
https://www.dredgemag.com/2008/11/03/st-johns-river-project-wins-thiess-riverprize-in-australia/
https://www.dredgemag.com/2008/11/03/st-johns-river-project-wins-thiess-riverprize-in-australia/


 

2016 - Florida Engineering Society lauded the Upper Basin Project as a Project of the Century, 

competing against such inventive projects as air conditioning and the Hubble Space 

Telescope.  According to the engineering committee, the projects provided witness of 

engineering excellence.  

http://www.saj.usace.army.mil/Media/News-Releases/Article/925965/agencies-complete-one-of-

the-largest-wetland-restoration-projects-in-history/  

 

Do you have any images or photos to share? 

 

 
Mosaic of wetland plant communities with white water lily (Nymphaea odorata) sloughs, sawgrass 

(Cladium jamaicense) patches and cypress (Taxodium spp.) tree islands. 

Photo credit: Vickie Larson, Ecospatial Analysts, Inc.   

http://www.saj.usace.army.mil/Media/News-Releases/Article/925965/agencies-complete-one-of-the-largest-wetland-restoration-projects-in-history/
http://www.saj.usace.army.mil/Media/News-Releases/Article/925965/agencies-complete-one-of-the-largest-wetland-restoration-projects-in-history/
http://www.saj.usace.army.mil/Media/News-Releases/Article/925965/agencies-complete-one-of-the-largest-wetland-restoration-projects-in-history/
http://www.saj.usace.army.mil/Media/News-Releases/Article/925965/agencies-complete-one-of-the-largest-wetland-restoration-projects-in-history/


 

 
Mosaic of wetland plant communities with white water lily (Nymphaea odorata) sloughs and sawgrass 

(Cladium jamaicense) patches. 

Photo credit: SJRWMD 

  



 

 
Aerial view of Blue Cypress Water Management Area showing white water lily sloughs, interspersed 

with sawgrass patches.  A large remnant tomato farm, that has been reclaimed, is visible in the top left of 

the image.  

Photo credit: SJRWMD 



 

 
Summer thunderstorm over sawgrass (Cladium jamaicense) marshes in the TFMCA. 

Photo credit: Kimberli Ponzio, SJRWMD 

 



 

 
Location of the Upper St. Johns River Basin in the state of Florida.  

Map credit: SJRWMD 

 



 

 
Location of the Upper St. Johns River Basin in the state of Florida.  

Map credit: SJRWMD 



 

 
Location of the Upper St. Johns River Basin Project area showing Water Management Areas, 

Conservation Areas, and Retention/Detention Basins.  

Map credit: SJRWMD 



 

 
Pre- and Post-restoration map of the TFMCA showing row crops and pasture being converted to wetlands 

of varying depths. 

Photo credit: Kimberli Ponzio, SJRWMD 



 

 

FMI (please include contact name, organization, website, phone number and/or email address):  

 

Hector Herrera 

Initiative Leader 

Bureau of District Projects and Construction 

St. Johns River Water Management District 

P.O. Box 1429  ●  Palatka, FL 32178-1429 

Office: (386) 329-4327 

Mobile:  (386) 405-2586   

Email: hherrera@sjrwmd.com   

Website: www.sjrwmd.com 
 

 

Kimberli J. Ponzio, M.S., PWS.  

Environmental Scientist IV 

Bureau of Water Resources 

St. Johns River Water Management District 

P.O. Box 1429  ●  Palatka, FL 32178-1429 

Office: (386) 329-4331   

Email: kponzio@sjrwmd.com   
Website: www.sjrwmd.com 
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