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Message from the Land Protection Director 

The following represents the North Florida Land Trust’s strategic conservation plan guiding its 
land acquisition priorities for the foreseeable future. With this plan we cannot only outreach to 
the best natural resource, historic, agricultural and recreational lands in Northeast Florida, but 
we can speak to owners of the lands why their lands are valuable. We also hope to use this plan 
as a tool to assure the general public that NFLT is expending its resources in the pursuit of good 
projects with appropriate conservation purposes. Finally we hope to show our partners where 
the greatest opportunities for partnership lie as we pursue our parallel missions. 

This document was created as the result of a two-part, two-year planning process begun in the 
summer of 2012. In that first initial strategic conservation plan we assessed twenty-six different 
natural resource maps under categories of biodiversity, water quality, agriculture and outdoor 
recreation and education. We weighted each natural resource map according to their overall 
significance to the NFLT mission and layered those priorities, to show us where the highest 
quality natural resources existed in the greatest abundance. 

Though an excellent map for indicating natural resource quality, the plan at the point failed to 
indicate how threatened each resource was. This was deemed to be a critical element to 
resource prioritization for the land trust and so, over the spring and summer of 2014 sea level 
rise and population growth scenarios were run by the existing priorities, assessing two 
significant resource threats going forward. 
 

NFLT thanks for all those contributors and supports who have taken part in the project. We 
encourage all members of the public to engage with us in this plan, and all willing landowners to 
engage with us in conversations as to preservation of their land. 

 

Thanks 

 

 

Marc Hudson 
Land Protection Director 
North Florida Land Trust 
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Introduction 
 

North Florida Conservation Priorities (NFCP) is a strategic land prioritization tool that allows North 

Florida Land Trust (NFLT) to identify those lands with the greatest preponderance of high quality natural 

resources for protection against incompatible development. NFLT identified 26 different mapped 

natural resource attributes that aligned with one of their core missions. These natural resource 

attributes were then ranked and weighted in terms of significance to those missions. Weightings were 

converted into scores, which were applied to each different kind of natural resource attribute. Different 

natural resource attributes were then mapped against each other, and wherever natural resources 

intersected, their scores were tallied and summed. Those sums were then turned into a scaled map 

showing the highest and lowest scoring natural resources areas across NFLT’s seven county operating 

area.  

NFCP had a number of reasons for coming into development. It was time to update NFLT’s strategic 

plan. The existing plan was both reaching its stated time limit and was written prior to the “Great 

Recession,” which forced almost everyone to reconsider their priorities. The land trust also sought to 

address an issue far broader in scope, one endemic to the land trust community as a whole — the 

tendency to act reactively, rather than proactively in the pursuit of land protection. It’s a forgivable 

fault, as most land trusts still do quality land protection with opportunities that simply present 

themselves. After all, the most important part of doing viable land protection is working with willing 

landowners. The purpose of a strategic plan, however, is to ensure that an organization isn’t doing just 

what’s easiest, but what is best, ensuring that doing work in quantity doesn’t sacrifice quality. NFLT 

needed a tool for identification of the lands most significant to the trust’s different land protection 

missions. NFLT seeks to use this tool to identify certain land protection vehicles in the form of grants, 

foundation directed funding, or natural resource market credit systems, and direct this funding towards 

the most significant natural resources. 

NFCP is more than just a map – it’s an adaptable database of natural resources. What this means is that 

it can be kept relevant as the times change. Instead of being just a fixed map, which will simply go out of 

date as priorities and landscapes change, all the natural resources maps can be updated as new 

information becomes available. For example, priority habitat maps are refined as on the ground 

biologists discover more and more about our area’s natural resources. Those refinements can be 

integrated into NFCP as they become available. Additional information can also be included as the land 

trust adds, changes, or drops priorities. For example, as the effects of climate change become more and 

more apparent to our landscape, we can add climate change as a natural resource mapping priority to 

our database that will consider rising seas and changing ecosystems in future results.  

Most importantly, NFCP is intended to be an informative tool, not a stand-alone decision maker. NFLT 

has confidence in NFCP; however, no model is perfect and therefore NFCP will be used as a guide. For 

example, Information like habitat mapping has been ground-truthed to the extent possible, but that 

ground-truthing has not been perfect nor all-inclusive. It is of a high enough quality to build a reliable 

model, but there will always be surprises. If NFLT utilized NFCP as the sole decision-making tool, we risk 



10 
 

missing some quality land protection opportunities. This tool is intended to guide NFLT to the best 

known natural resources. NFLT will still rely on site visits and the knowledge of natural resources 

professionals before making any final decisions on the protection of land.  

Finally, NFCP is shareable. The maps generated in this report are the result of weighting natural resource 

information to reflect NFLT priorities. However, those natural resources can be re-weighted to reflect 

another organization’s conservation mission with assisted strategic planning. A rising tide lifts all boats, 

and if NFLT can assist its partners in the conservation community in identifying core natural resource 

areas in accordance with their missions than we can raise the overall effectiveness of conservation in 

our community. This will serve as a starting point for partnerships as shared priorities become better 

illuminated. North Florida Land Trust hopes to be able to work with other interested organizations in 

their community to share the NFCP tool. 

North Florida Land Trust: How It Protects Land 
 

North Florida Land Trust is a 501(c)3 tax-deductible charitable organization with a conservation/land 

preservation mission, “dedicated to permanently preserving natural areas and special places in North 

Florida.” Specifically, NFLT focuses on acquiring land, or interests in land, that have a preservation value. 

This is typically done through the direct acquisition of lands, either through purchase or donation; or 

more commonly, the acquisition of a conservation easement. Conservation easements are a property 

instrument wherein a land trust may acquire the development rights to a piece of property while 

ownership remains with a private property owner. To provide a simpler example, there may be a piece 

of land habitated by a rare plant which can survive sustainable forestry and farming practices but would 

be destroyed by the development of the property for a residential development or parking lot. Through 

a conservation easement, NFLT would acquire and abolish the rights inherent to that property that deal 

with residential developments and parking lots and similar uses while the property owner would 

maintain the rights to sustainable farming, forestry and other low impact uses that would ensure the 

protection of the rare plant. A conservation easement would thus allow the land to remain in productive 

private ownership while ensuring the protection of the valuable and cherished public resources. 

In using conservation easements or acquiring land, land trusts are generally limited in their protection to 

four categories of land by the Internal Revenue Service. Those categories of land are:  

 (1) preserving land for outdoor recreational use by, or education of, the general public;  

 (2) protecting relatively natural habitats of fish, wildlife or plants;  

 (3) preserving open space (including farmland or forest space) for scenic enjoyment of the 

general public or under a governmental conservation policy yielding significant public benefit; 

and,  

 (4) preserving a historically important land area or a certified historic structure. 
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In real terms, the protection of relatively natural habitat means the protection of a habitat significant 

(but not necessarily being inhabited by) to a state or federally listed species of plant or animal. Lands for 

outdoor recreational or educational use straightforwardly means private lands that support outdoor 

recreational or educational activity open to the public. A historically important land area or certified 

historic structure refers to nationally registered historic buildings and structures and the supporting 

lands around them. The last category is the hardest to practically define. Scenic views have about 20 

possible different scenic definitions, all of them relatively narrow. Generally, this means the views from 

a publically accessible area where the scenic views from that area are one of its stated benefits. The final 

kind of categorization, of conservation lands deemed by a governmental policy to yield a significant 

public benefit is the widest in definition. This could mean farm and forest soils deemed important for 

protection; the gopher tortoise, which is not a listed species in and of itself but is a keystone species of 

significance to many different listed species identified separately for protection, or; wetland areas of 

significance to drinking water quality, or even; conservation lands adjacent to military installations in 

which the encroachment would affect training capabilities, and more. All of these land protection 

priorities were considered in the development of NFCP. 

North Florida Conservation Priorities: Development 
 

Prior to developing NFCP, the land trust did research ensuring no other local or regional organization 

had undergone a workable land prioritization tool. This research inevitably settled on the Critical Lands 

and Waters Identification Project (CLIP), a project of Florida Natural Areas Inventory, Florida Fish and 

Wildlife Conservation Commission (FWC), and University of Florida (UF). CLIP was developed to inform 

the decisions of the Florida Forever program, Century Commission, the FWC Cooperative Conservation 

Blueprint, and the USFWS Landscape Conservation Cooperatives program, as well as a myriad of other 

state and local planning efforts. Specifically, this tool highlighted high priority lands for the protection of 

biodiversity, water quality, and marine resources (as the land trust does not deal much with marine 

resources, this will be left out of the discussion). CLIP also had its own system for ranking and 

prioritization of natural resource maps, generally (but not universally) ranking number one priorities 

from each of their natural resource maps on an equal footing and working down from there. 

Upon inspection NFLT found several things that were not working with CLIP in terms of congruence with 

their own mission. First and most obvious was that CLIP’s mapping projects only addressed a small part 

of NFLT’s overall mission. While biodiversity and water quality protection are significant to the land 

trust, things like the protection of farmland and working forests, scenic views, historic structures, public 

recreation and more, are equally significant. Secondly, CLIP’s weighting and ranking system was not 

offering nuanced enough priorities for local and regional use. An illustration of the problem has been 

highlighted below: 
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On the left: Florida Ecological Greenways Map of Northeast Florida. Highest Priority Zones are in the coral color. On the right: CLIP’s combined prioritization map. 

Highest priority areas for Northeast Florida are in dark green. 
 

On the left is the map of the Florida Ecological Greenways Network’s priorities for Northeast Florida and 

on the right is CLIP’s priorities. Florida Ecological Greenways Network is an effort by UF to identify core 

conservation areas and large corridors connecting those conservation areas for the free movement of 

wildlife. CLIP has used the Greenways Network in their own mapping efforts and has integrated it into 

the merged priorities map above. For the Ecological Greenways Network Map the coral colored area is 

their highest priority, on the CLIP map dark green is their highest priority. Anyone can see that the 

Ecological Greenways Network had a heavy influence on CLIP’s own priorities, to the extent that the 

Greenways High Priority resources have almost entirely informed CLIP’s highest priorities. While NFLT 

eventually used the Florida Ecological Greenways Network in their own mapping, a concern that it was 

over-informing the CLIP priorities existed. Secondly, because of NFLT’s smaller focus area, CLIP/Florida 

Ecological Greenways Network Priority One areas covered nearly a fifth of the NFLT operating area. This 

area was too generalized for local use. In the end NFLT decided to use CLIP’s ten core resource maps 

that dealt with biodiversity and water quality and re-rank and weight them according to NFLT priorities. 

NFLT also decided to locate and/or create needed natural resource maps to represent the full body of 

their conservation mission.  

NFCP Natural Resource Categories 
 

Before North Florida Land Trust could actually begin, we had to take our four core “missions” (as 

described by the IRS) and turn them into natural resource categories that better matched attainable 

information and our mission, as they pertained to our local conservation landscape. An illustration of 

the problem is with the historic mission as advocated by the IRS. Though it represented one of the four 

core missions, the historic mission is in terms of resource mapping, a somewhat small priority. The IRS 

limits land trusts to register historic structures and the land surrounding them, which is limiting in terms 

of historic preservation potential. The historic mission, while important, was not significant enough to 
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be deserving of a fourth of NFLT’s strategic land goals. On the other hand, water quality preservation 

and restoration is not even explicitly mentioned in the IRS core missions, but only dealt with indirectly 

through the government conservation policy mission. This severely underplays the significance of water 

in Florida, where the entire terrain is shaped by water features. So NFLT had to reconsider the IRS core 

missions in a way that made sense according to local conditions. NFLT decided on five natural resource 

categories, as provided below: 

 Biodiversity & Habitat 

 Water Quality Preservation 

 Water Quality Restoration 

 Farm and Forestlands 

 Public Use & Recreation 

Those five natural resource categories would form the basis of those natural resource maps whose 

attributes would be used to create NFCP. 

 

Natural Resource Maps 
 

The first ten maps were taken from CLIP. NFLT will update the following map layers as CLIP’s database is 

updated and improved. 

Strategic Habitat Conservation Areas:  This data layer was created by FWC to identify suitable 

habitat for rare or vulnerable species, particularly species that will require these areas to 

maintain viable populations for the future. These species were determined to not already be 

adequately protected on existing conservation lands.  

Potential Habitat Richness: Measures not only habitat suitable for rare or vulnerable species, 

but overlap in the number of species per habitat patch. Maximum habitat overlap within the 

seven county NFLT operating area was 11 species out of 62 species studied for this data layer. 

This layer was created by FWC. 

Rare Species Habitat Conservation Priorities:  This data layer was created by Florida Natural 

Areas Inventory (FNAI) to inform Florida Forever, measuring suitable habitat for rare or 

vulnerable species known to exist in the vicinity. High priorities can be one species with an 

especially high conservation need or multiple species with a lesser, though still high need. All 

priorities reflect a conservation need. Mapping reflects the habitat needs for 247 species of 

plants, invertebrates, and vertebrates.   

Priority Natural Communities: This map layer has been developed by FNAI and maps the ‘G-

ranked’ or NatureServe global conservation heritage status communities. The G-rank 

classification is an attempt by NatureServe to identify ecological communities, not just species, 
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which may be imperiled. For Florida, they focused on: upland glades, pine rocklands, seepage 

slopes, scrub, sandhill, sandhill upland lakes, rockland hammock, coastal uplands, dry prairie, 

pine flatwoods, upland hardwood forest, or coastal wetlands. NatureServe prioritizes these 

communities by their heritage global status rank from one to five, but all communities have 

conservation need. 

Florida Ecological Greenways Network: A map layer created by UF’s Geoplan Center and the 

Center for Landscape Conservation Planning to inform Florida DEP’s State Greenways System 

and maintain landscape-scale ecological health throughout the state. This identifies “hubs” and 

corridors connecting two or more hubs. Hubs are core conservation areas large enough to 

support migratory or fragmentation sensitive species like the black bear and panther. All 

indicated features have conservation value. 

Landscape Integrity Index: Created by the UF Geoplan Center and Center for Landscape 

Conservation Planning as a measure of both habitat fragmentation and land use intensity. This 

index is comprised of a ten-point scale, from large natural areas at the high end of the scale to 

intensively used urban areas at the low end of the scale. 

Significant Surface Water: This layer was created by FNAI and identifies lands that contribute 

runoff to significant surface waters. Lands considered to be significant surface waters include, 

but are not limited to Outstanding Florida Waters, National Wild & Scenic Rivers, National 

Estuaries, springs, and aquatic preserves. High priorities are direct buffers to significant surface 

waters and prioritization is reduced the further from the surface water the location is and how 

much of the waterbody is effected downstream.  

Natural Floodplain: Created by FNAI, this is a map of the floodplains adjacent to major bodies of 

water and still in a relatively natural condition. 

Wetlands: Created by FNAI, this maps all known wetlands areas, prioritizing them by adjacent 

land use intensity and inclusiveness to large, intact natural areas.  

Aquifer Recharge: Created by FNAI and Advanced Geospatial, Inc., this map layer looks at the 

hydrogeological features across the state and identifies the potential for recharge to the Florida 

and local aquifers. FNAI removed discharge areas and added an extra emphasis to spring 

protection areas and those that immediately affect public water supplies. 

The following sixteen map layers either came from outside the CLIP database or were created by staff at 

NFLT for the purpose of this project. Improvements for the future are suggested in each map layers’ 

description. They are as follows: 

Nationally Registered Historic Sites: This map layer comes from the National Park Service’s 

National Register of Historic Places. The centroid/point data from this resource was taken by 

mapping all the registered historic sites. A buffer of 100 yards was run around each point in an 

effort to minimally capture “historic lands” as defined in the IRS code.  
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NFLT may consider running join of historic point data with tax parcel maps in an effort to better 

catch “historic lands.” NFLT may also consider adding the Florida Bureau of Archeological 

Research’s map of archeological sites as an additional historic resource. 

Scenic Byways: This map layer takes Florida Department of Transportation’s (FDOT) Scenic 

Highways and Byways map and runs a buffer of 100 yards to capture a minimal scenic buffer on 

those roads.  

NFLT may consider looking at the specific scenic designations of those highways and byways 

within its operating area and identifying those land cover types that are compatible with the 

scenic designation of those highways. The same buffer could be adjoined with the land 

use/cover maps to ensure a buffer against only beneficial land uses.  

Blueways & Greenways Buffering: This map layer is the Existing Recreational Trails in Florida 

July 2012 map created by the UF Geoplan Datacenter and improved upon through internal 

research of county, state, and national blueprint and greenprint maps, rails to trails projects, 

paddling trails, and more. A 100-yard buffer was run on all known trails in order to create a 

minimum scenic buffer. The purpose of such a buffer is to try to maintain the primary outdoor 

recreational experience of outdoor pedestrian and boating endeavors. 

NFLT may want to have an internal discussion as to which land use/covers they consider to be 

essentially compatible with outdoor hiking and biking. This could then be used to run a join 

against those trail buffers to give more specificity to the map layer. 

Optimum Park Boundaries: NFLT did a review of all the state park management plans within 

their operating area to identify optimum park boundaries for each park. Each management plan 

identifies private parcels that would significantly improve or be essential to the future operation 

of a state park. All of those parcels have been integrated for this map layer. 

National Park Service Priorities: This map was created in conjunction with the National Park 

Service and outlines those lands within and adjacent to the Timucuan Ecological Reserve. These 

lands are essential to the mission of the reserve. 

Parks Buffering: This map was created using the Florida Department of Revenue and UF 

GeoPlan Center’s parks map, using all polygon shapefiles and then groundtruthing against 

county, state, and municipality parks maps. Redundancies and false parks were eliminated and 

then a 100-yard buffer ran around the boundaries of all public parks. The purpose here is to 

protect public parks against incompatible adjacent land uses.  

NFLT may want to have an internal discussion as to what land uses/covers are to be considered 

incongruent with the use of most public parks so that those may be removed from the buffer, 

increasing the map layer’s specificity. 

DOD Buffering: This map layer is intended to assist the Navy in halting encroachment on naval 

installations of land uses that are incompatible with navy training missions. In particular, this 
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includes Outlying Field Whitehouse, wherein a one and two mile buffer was plotted around the 

boundaries of the airfield, with a higher prioritization given to the one mile buffer. This is in 

concert with a known buffering need at OLF Whitehouse. 

This map layer could be improved with direct consultation with the Navy and other regional 

armed forces to add different military installation’s priorities, as well as add greater specificity to 

existing buffers. 

Prime & Statewide Unique Farm Soils: Prime and Unique Farm Soils is a US Department of 

Agriculture special designation recognizing high quality farm soils. These soils were mapped for 

the seven county operating area of NFLT using soil data acquired from Web Soil Survey 

administered by the Natural Resource Conservation Service. Prime farmland has been given top 

prioritization and unique soils a secondary prioritization.  

Regionally Appropriate Agriculture Parcels: This map layer was created to reflect a number of 

Farm Bill conservation easement programs’ priority, the concept derived from the Federal Farms 

and Ranchlands Protection Program. Because a conservation easement typically holds a 

property in whole, unsubdividable, concern over easing a farm area too large for the local 

agricultural real-estate market exists.  If that property is too large to be acquired or maintained 

by local farms then the lands agricultural value will reduce. In order to determine regionally 

appropriate agriculture parcel size, acreages were taken from all tax parcels recorded as 

“agricultural” by the Department of Revenue for the seven county operating areas. A scatterplot 

was generated of all the acreages so that any trends in terms of property size could be 

visualized. A core acreage size was determined and then any significant outlier groups also 

identified. These groupings were cross checked against the same parcel data on a county by 

county basis and adjusted for each county by averaging the difference between that county’s 

agricultural parcel sizes and the regional average. For the seven county operating area of NFLT, 

any property under 500 acres could be said to be easily absorbed by the local agricultural real 

estate market. Properties from 500 to 2,500 acres could be said to be a core outlier group. 

Properties greater than 2,500 acres are definitive outliers. Primary prioritization was given to 

properties under 500 acres and secondary prioritization given to properties 500 to 2,500 acres. 

Farmland Fragmentation Index: This is a map layer measuring the amount of fragmentation in 

the local agricultural market. Using the FWC land cover mapping and the University of 

Connecticut’s landscape fragmentation tool, agricultural areas could be divided into agricultural 

edge, patch, small core, medium core and large core agricultural areas. First, agricultural areas 

and incompatible land uses areas such as suburban, urban land covers had to be recognized. 

Large core agricultural regions are areas of contiguous agriculture 10,000 acres or more. 

Medium core areas are 5,000 to 2,500 acres and small core regions were 2,500 to 500 acres. 

Edge is the region 250 meters from an incompatible land use area within a core agricultural 

area. Patch areas are agricultural areas of 500 acres or less and therefore, lack a definitive 

agricultural core. Prioritizations were given to large core, medium core, small core, edge, and 

patch agricultural areas.  
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There were some significant assumptions taken in the development of this index based on 

assumptions of the kind of farming being done, techniques used, etc. For example, those regions 

categorized as “edge” or a 250 meter buffer zone between incompatible land uses and 

agriculture was predicated on a multiplicity of land use factors. Edge zone incompatibility is 

determined by farming techniques, herbicide and pesticide spraying, fertilizers used, likelihood 

of third party trespass on agricultural zones, property tax rates, zoning, water withdrawal 

permits, and more. An initial review of research into acceptable buffer zones was inconclusive 

and the decision to define edge as a 250 meter buffer predicated on experience. More research 

will be needed to give more specificity to the edge land cover designation.  

Forest Soils Productivity Index: This map layer was created to determine the general forestland 

productivity of soils across the seven county area. USDA Natural Resource Conservation Service 

has determined the general productivity of soils for forestlands on a 1 to 110 scale. NFLT 

consulted with several forestry professionals to determine a minimum productivity on that scale 

for economically viable forestry. Seventy on the index was determined to be a minimum level of 

productivity and the index was scaled from 70 to 80, 80 to 90, and 90 and above. Top priority 

was given to 90 and above soils then 90 to 80 and so forth.  

FIA Appropriate Forest Parcel Size: The Florida Forest Inventory Analysis (FIA) was used to 

determine the core forestry parcel sizes of our seven county region in much the same way as 

the appropriate agriculture parcel size. FIA parcel point data ran across Department of Revenue 

agricultural parcel to determine inventoried forestry parcels. Acreages were scatter-plotted and 

core acreages identified. Generally forestry parcels from 250 to 8,000 acres all appear to be 

typical to the needs of the local forest real estate market. There was no significant outlier group. 

Springs & Seeps: In NFLT land committee discussions it was determined that a special emphasis 

on springs and seeps communities was desirable. This map layer was developed by taking FWC 

habitat mapping and running an intersect against the Department of Environmental Protection 

springs and seeps map layer, identifying any habitat patches immediately adjacent to any 

significant springs and seeps that may be of significance to that spring or seeps unique 

communities. 

Verified Impaired Waters: This map layer is the Florida DEP’s map of verified impaired stream 

corridors. Rather than use Environmental Protection Agency (EPA) maps, which merely classifies 

entire watersheds as impaired or not impaired, the DEP maps indicates stream corridors in 

between water quality monitoring stations, which have shown impairments. 

At the moment, all impaired stream corridors are given equivalent scores. NFLT’s land 

committee may consider giving higher imperatives to certain kinds of impairments to give this 

map better focus for the future. 

Freshwater Habitat Threats: This is a map layer created by FWC for the purpose of identifying 

land uses which threaten freshwater habitats within a sub-watershed. Prioritization favored 

those watersheds with the greatest number of threats.  
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Flood Risk/Floodplain Fragmentation: This map layer was created by running an attribute join 

by location of the Federal Emergency Management Agency (FEMA) Flood risk map and the CLIP 

Natural Floodplain maps, intending to emphasize those areas where severe fragmentation of 

floodplain communities has created significant flood risks.  

Natural Floodplain (Flipped Index): The following was created for use only in NFCP’s water 

quality restoration map. CLIP’s Natural Floodplain map of the fragmentation of floodplain 

communities was taken and flipped to give greater emphasis to impacted floodplain 

communities for restoration. 

Wetlands (Flipped Index): The following was created for use only in NFCP’s water quality 

restoration map. CLIP’s Wetlands map of the fragmentation and impact on wetland 

communities was flipped to give greater emphasis to wetland communities in need of 

restoration. 

 

Ranking & Weighting of Natural Resource Attributes 
 

Once all of the natural resource maps were identified for use in strategic land mapping, a system had to 

be derived for the prioritization and ranking of those maps against NFLT’s mission. A consultant, Joseph 

Sheahan, volunteered for NFLT and offered his experience with strategic decision-making. NFLT decided 

to use Mr. Sheahan’s Objective Resource Allocation™ system to aid in the decision making process. 

Objective Resource Allocation used paired objective ranking as a way of ranking decisions to overall or 

multiple missions. In this particular case, NFLT first ranked the 5 land use categories in order to weight 

the 26 natural resource attributes’ significance to NFLT’s overall mission. Then, each of the 26 natural 

resource attributes were ranked against each of our five natural resource categories to create our five 

category maps. Making a decision when presented with two options is easy, but prioritizing decisions 

becomes more difficult when multiplicities of options are presented. In NFLT's case there are 26 options. 

Paired objective ranking brings the ease of picking two options at a time from a large set of options. 

To illustrate how this works, we will start with a simple example comparing apples, oranges, bananas, 

pears, and pineapples. First, a matrix is developed: 

 

 Apples Oranges Bananas Pears Pineapples Score 

Apples       

Oranges       

Bananas       

Pears       

Pineapples       
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Then, each fruit is compared against each other individually, on a one to one basis; starting by 

comparing an apple to an orange and granting a point to the one that is better; then, comparison of an 

apple to a banana and then pears to pineapples. A point is given to the preferred item in each 

comparison. If no decision can be made as to preference, then the points would be split. 

 Apples Oranges Bananas Pears Pineapples Score 

Apples  0 0 .5 0 .5 

Oranges 1  1 1 .5 3.5 

Bananas 1 0  1 1 3 

Pears .5 0 0  0 .5 

Pineapples 1 .5 0 1  2.5 

 

Here, you can see the resulting preference for oranges and bananas. This method can be used to 

eliminate alternatives that may have seemed like possible options, but through ranking, these 

alternatives were found not to be preferential. For example, in considering pears and apples only points 

were split between each other and presenting evidence that the chooser generally does not like pears 

and apples. Using paired objective ranking, we can not only rank our priorities, but also give them a 

weighted score to get a sense of their proportional significance to an objective. In this case, we use the 

above matrix to give us a sense of what the right proportions could be to give us the theoretically 

perfect fruit salad. In much the same way, we can rank the 5 different natural resource categories and 

26 natural resource attributes against each other to determine their proportional significance to NFLT’s 

mission and use them to create a prioritized map. 

Ranking was done at a joint meeting of NFLT Board of Directors and the Land Committee. Ranking of 

NFLT’s five core land use categories and ranking of the 26 resource attributes to the Biodiversity & 

Habitat mission occurred during this meeting. The decision making process in this case represents 

approximately 3,200 separate decisions, so the remaining ranking decisions for the four remaining 

resource categories was performed by staff and brought back to the Land Committee and Board for 

review. In the joint Board/Committee meeting, the following ranking of the five core land use categories 

was determined: 

Biodiversity & Habitat 4.0 

Water Quality Preservation 1.5 

Water Quality Restoration 1.0 

Farm & Forestland 2.0 

Public Use & Recreation 1.5 

  

In discussion, the committee determined NFLT, as a land-focused organization, had a greater ability to 

influence those objectives rather than water-focused objectives conferring land-focused objectives with 

a higher score. Additionally, that many of the natural resource attributes were highly subjective (such as 

scenic views) and therefore, subject to greater degrees of change and receiving a lower score. The 

results showed Biodiversity & Habitat to be a priority by a factor of 1:1.5 compared to all other natural 
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resource categories. Farm and Forestland, representing the single largest natural resource land use in 

terms of land area, was determined to be the second priority. No priority was a clear loser in the ranking 

and so all were kept. After ranking the 26 natural resource attributes to each of the five natural resource 

categories weighting factors could be applied to the natural resource attributes. This means a natural 

resource attribute that scored highly as a priority to Biodiversity & Habitat would have four times the 

significance to our overall mission as an attribute that scored high to Water Quality Restoration. They 

would also score twice as high as an attribute significant to Farms & Forestland and 2.6 times higher 

than something significant to Public Use & Recreation. In the end, the weighted scores of all 26 

attributes to NFLT’s combined mission are as follows: 

Significant Surface Waters  18.05 
Landscape Integrity  17.83 
Rare Species Habitat Conservation  16.25 
Strategic Habitat Conservation  16.00 
Wetlands 15.68 
Potential Habitat Richness  15.05 
Priority Natural Communities  15.05 
Natural Floodplain  14.83 
National Park Service priorities 14.75 
Optimum Park Boundaries 14.55 
Buffering for DOD  14.38 
Forest Productivity Soil Site Index  14.28 
Farmland Fragmentation Index  13.93 
Parks Buffering 13.68 
Blueways & Greenways Buffering 12.63 
Prime & Unique Agricultural Soils 12.43 
Florida Ecological Greenways Network  12.10 
Scenic Byways Buffering 11.53 
DEP Springs and Seeps  10.70 
Region-appropriate agricultural parcel size 10.68 
FIA Regionally Appropriate Forest Parcel Size 10.08 
Potential for Aquifer Recharge  9.80 
National Historic Registry 7.88 
Freshwater Habitat Threats 4.38 
Flood Risk/Floodplain Fragmentation 4.38 
Verified Impaired Waters 3.98 

 

Some of these results surprised the staff at NFLT. Though not one of the highest priorities in the heaviest 

weighted category of Biodiversity and Habitat, Significant Surface Waters was a medium to high priority 

for all of our natural resource categories. Even though Biodiversity & Habitat was the highest resource 

category, water quality represented our highest priority natural resource because preserving this 

resource is imperative to all of our goals, including biodiversity. The same can be said of the Landscape 

Integrity Index; even though it was never represented as the highest priority in any one category, its 

importance as an indicator of resource integrity in all the categories made it a medium to high priority in 

all categories therefore lifting this resource to second on the list. Freshwater Habitat Threats, Verified 
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Impaired Waters & Flood Risk/Floodplain Fragmentation all scored very low and only when ranked 

against each other. For that reason, they were removed from the rankings except in dealing with water 

quality restoration.  

 

Scoring Prioritized Natural Resources 
 

The first step in mapping the prioritized natural resources was applying numeric values from the ranking 

to GIS shapefiles representing each of the landscape features. Those landscape features were then 

mapped and attributes were joined by location to determine composite scores. Due to budgetary 

constraints, and in order to facilitate the maximum number of staff available to complete GIS functions, 

NFLT decided to go with an open source software solution rather than industry standard ESRI ArcGIS and 

Microsoft Access. Free, open source software alternatives have come a long way in recent years, and 

NFLT at no time found them deficient in their ability to meet the needs of this project. NFLT made use of 

Quantum GIS for the majority of the GIS project work utilizing GRASS GIS through Quantum GIS for 

certain functions. For the creation and editing of the database, LibreOffice Calc and Base software were 

used. 

First, scores had to be applied to each of the natural resource attribute maps. Then, whether the data 

set was inclusive or exclusive (in simpler terms, whether it mapped and scored the entire NFLT operating 

area or just mapped priority resources and left significant areas blank) had to be considered. CLIP’s 

Landscape Integrity Index is an example of an inclusive dataset as it gives everything within the state of 

Florida a numeric score in between one and ten – one representing areas with the highest landscape 

integrity and ten representing the lowest. In NFLT’s weighted scoring of the natural resource attributes, 

the Landscape Integrity Index had a score of 17.83.  All natural resource attribute scores were then 

divided by 25, the maximum number of points possible for one attribute (done to make calculation of 

cumulative scores within the NFCP database simpler). This gave the Landscape Integrity Index a map 

score of .713. A score of .713 was then applied to all landscape features rating a “one” in the Landscape 

Integrity Index and scores given to all the other indexed natural resource attributes within the index 

proportionally in the following manner: 

 

Landscape Integrity Index 

CLIP score NFCP weighted score 

1 .713 

2 .642 

3 .570 

4 .499 

5 .428 

6 .357 

7 .285 
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8 .214 

9 .143 

10 .071 

 

In the case of exclusive natural resource maps, only conservation priorities are mapped and large areas 

are left unmapped. This is in contrast to something like the Landscape Integrity Index, where those areas 

scoring a ten could be said to have no or very minimal conservation value and most of the lower scoring 

areas to not be considered conservation priorities at all. In an exclusive dataset, all attributes are a 

priority despite lower rankings. An example is CLIP’s Strategic Habitat Conservation Areas. In this map 

potential habitat for rare or vulnerable species has been mapped. Some areas are of greater significance 

to rare or vulnerable species but all regions of the map can said to be significant to those species in one 

way or another. For exclusive natural resource maps, even the lowest priorities natural resource 

features received half the maximum score for that resource reflecting their significance. In the case of 

Strategic Habitat Conservation Areas, all mapped features were ranked on a one to five scale with one 

being the highest priority. Strategic Habitat Conservation Areas got a NFCP weighted score of 16.00 and 

a map score of .64. All of those natural resource features with a score of one were given the new score 

of .64 and those with the lowest score of five were given the new score of .32 with all other scores 

adjusted proportionally in-between. For Strategic Habitat Conservation Areas, the resulting scores were: 

 

 

NFCP scores were applied to all land features in the above manner, depending on the inclusiveness or 

exclusivity of the data. After all the landscape features were scored, NFLT was ready to begin mapping. 

 

Mapping Prioritized Natural Resources 
 

Before NFLT staff could begin mapping, the seven-county operating area needed to be divided into grids 

to score the natural resource features against. Because NFLT is in the business of protecting land, it 

requires more than just scoring all of the natural resource features against each other. For instance, 

consider a single high priority spring; saving merely the spring or even the priority habitat around the 

spring is not enough. Buffers have to be established in order to maintain the integrity of the resource. 

NFLT considered the minimum area needed to protect the integrity of the multiplicity of resources being 

mapped for NFCP. Initially, a grid dividing the entire region into four-acre grid squares or an 813,000:1 

Strategic Habitat Conservation Areas 

CLIP Score NFCP Score 

1 .640 

2 .560 

3 .480 

4 .400 

5 .320 
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scale was decided upon; however, NFLT did not have the computing capacity to handle such a tight grid. 

Eventually, a grid dividing the region into 12-acre grid squares was developed, at roughly a 271,000:1 

scale. For future updates, NFCP land trust staff will seek grants and funding sources to improve on their 

computational resources to reach the desired scale. 

Once the seven-county region was divided into grids, merging attributes by location for each of the 26 

natural resource attributes against the grid became possible. As each attribute was merged, the 

attribute scores were applied to each grid square they intersected. To give an example, if a grid square 

was intersected by a Strategic Habitat Conservation Area with a score of .560 and a Landscape Integrity 

Index area of .499 then the 12-acre grid square got a cumulative score of 1.059. After all 26 attributes 

were merged against the grid, NFLT ended up with a 26 by 271,000 spreadsheet, where the number of 

natural resources intersecting with each 12-acre area could be visualized. A sum function was run for 

each 12- acre area tabulating the total scores of all 26 attributes, giving each a total score. Those scores 

could then be projected as colors on a scale for the NFLT merged priorities map. The highest score of 

any 12-acre grid was 5.88 out of 11.96 and so all map grids were colored according to a one to six color 

scale. Results of this process can be seen the Merged Priorities Map on the next page. 
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NFCP Merged Priorities Map: 

 
  

In this map, blue areas are low priorities and red areas are high. As can be seen, a significant amount of 

the high priority regions are already within managed conservation areas. This was an expected result as 

those managed conservation lands would be expected to exhibit the best habitat and species diversity. 

Nonetheless, when the top one percent scoring grid squares were analyzed, roughly two-thirds of those 

lands were in private ownership, indicating there is a high need for continuing conservation work with 

private land-owning entities. Farm and Forest priorities, along with outdoor recreational priorities were 
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largely swinging some of the conservation focus away from existing conserved lands, however roughly a 

quarter of privately owned lands focused on within the top one percent were highly ranked because of 

their biodiversity and habitat values. 

An analysis of the top one percent priorities was run across a map of the physiographic provinces for the 

seven county operating area to see which county/physiographic province high priorities most frequently 

occurred. The physiographic map is below: 

 

 Most frequent occurrences by county/physiographic provinces are as follows: 

 Putnam County St. John’s River Offset – 244 occurrences 

 St. John’s County Eastern Valley – 143 occurrences 

 Flagler County Eastern Valley – 134 occurrences 

 Putnam County Crescent City Ridge – 107 occurrences 
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 Putnam County Eastern Valley – 95 occurrences 

 Clay County Duval Upland – 72 occurrences 

 Putnam County Central Valley – 67 occurrences 

 Putnam County Northern Highlands – 58 occurrences 

 Clay County Eastern Valley – 51 occurrences 

 Putnam County Duval Upland – 41 occurrences. 

Putnam County obviously features prominently here, mostly thanks to a higher variability in 

physiographic and hydrologic features creating a higher species and community diversity than is seen in 

other parts of the operating area. Putnam County also benefits from a lower density of development 

than what is seen in Duval County, Eastern Clay County, and Eastern St. Johns & Flagler County. Putnam 

County also has proportionally high amounts of already conserved land. All of these things combine to 

lift Putnam County and its different physiographic provinces fairly high in the rankings. Baker County has 

the largest single area of high priority natural resource areas, however it drops off the list entirely once 

already conserved lands are removed as most of the high priority resource areas are within Osceola 

National Forest. 

 

NFCP Natural Resource Categories Maps 
 

The same process was repeated five times for each of the natural resource categories based on how the 

26 natural resource attributes scored against each natural resource category. Again, some natural 

resource attributes scored so low in significance to the category they were removed from the natural 

resource category map. Those attributes removed are named in each map’s explanation.  

 

Biodiversity & Habitat 

Following are the relevant attributes scores as they relate to the Biodiversity & Habitat category. The 

map score was created by dividing the NFCP score by the total number of points possible (25) and those 

scores were used to populate the Biodiversity & Habitat map. Indexes were scored in the same manner 

as they were for the merged priorities map as explained previously. 

 

Natural Resource Attribute NFCP Score Map Score 

Strategic Habitat Conservation 24 .96 

Potential Habitat Richness 22 .88 

Rare Species Habitat Conservation 25 1.00 

Priority Natural Communities 22 .88 

Florida Ecological Greenways Network 11 .44 

Landscape Integrity Index 22 .88 
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Significant Surface Waters 17.5 .70 

Natural Floodplain 19.5 .78 

Wetlands 18 .72 

Potential for Aquifer Recharge 5.5 .22 

DEP Springs and Seeps 10 .40 

Prime & Unique Agricultural Soils 10 .40 

Region-appropriate agricultural parcel size 7.5 .30 

Farmland Fragmentation Index 9.5 .38 

FIA Region-appropriate forest parcel size 6.5 .26 

Forest Productivity Soil Site Index 12.5 .50 

Blueways, Greenways Buffering 10.5 .42 

Optimum Park or Reserve Boundaries 14 .56 

National Park Service priorities 13.5 .54 

Parks Buffering 13 .52 

Scenic Byways Buffering 10 .40 

Buffering for DoD 10.5 .42 
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The above map represents NFCP’s Biodiversity & Habitat Priorities. The maximum score attained was 

5.47 out of a total possible score of 12.56 with the Verified Impaired Waters, Freshwater Habitat 

Threats, Flood Risk/Floodplain Fragmentation and National Historic Registry map attributes not being 

used due to low scores. As expected, the highest scoring areas tended to be within large, well-managed 

conservation areas. The top one percent highest-scoring natural resource areas were again run across 
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the county/physiographic province map to determine what regions consistently rank the highest for 

Biodiversity & Habitat. Here are the results: 

 Putnam County St. John’s River Offset – 240 occurrences 

 St. Johns Eastern Valley – 178 occurrences 

 Clay County Duval Upland – 105 occurrences 

 Flagler County Eastern Valley – 102 occurrences 

 Duval County St. Marys River Meander Plain – 70 occurrences 

 Putnam County Eastern Valley – 66 occurrences 

 Putnam County Crescent City Ridge – 64 occurrences 

 Clay County Eastern Valley – 61 occurrences 

 Putnam County Northern Highlands – 57 occurrences 

 Flagler County Atlantic Beach Ridges – 51 occurrences 

The Putnam County St. John’s River Offset, which was the highest merged priority region, also showed 

up highest here, and Biodiversity scores for this area are what most informed those merged priorities. 

Still, Duval County shows up for the first time on this map mostly in the areas immediately adjoining the 

Timucuan Ecological Reserve and private inholdings within that reserve. Private lands on Big Talbot 

Island, which have already been a priority of NFLT, were the highest scoring lands within this 

county/physiographic province. The Flagler County Atlantic Beach Ridges hold the best examples of 

beachside natural communities still left undeveloped or unconserved within our operating area. 

 

Farm & Forestland 

 

The following scores represent the ranked prioritization of the different natural resource attributes to 

the Farm & Forestland category Verified Impaired Waters, Freshwater Habitat Threats and Flood 

Risk/Floodplain Fragmentation again were not used. 

Natural Resource Attribute NFCP Score Map Score 

Strategic Habitat Conservation 10 .40 

Potential Habitat Richness 10 .40 

Rare Species Habitat Conservation 10 .40 

Priority Natural Communities 10 .40 

Florida Ecological Greenways Network 17.5 .7 

Landscape Integrity Index 19 .76 

Significant Surface Waters 19 .76 

Natural Floodplain 7.5 .30 

Wetlands 7.5 .30 

Potential for Aquifer Recharge 7.5 .30 

DEP Springs and Seeps 7.5 .30 

Prime & Unique Agricultural Soils 25 1.00 
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Region-appropriate agricultural parcel size 23.5 .94 

Farmland Fragmentation Index 23.5 .94 

FIA Region-appropriate forest parcel size 20.5 .82 

Forest Productivity Soil Site Index 21.5 .86 

Blueways, Greenways Buffering 12.5 .50 

Optimum Park or Reserve Boundaries 12 .48 

National Park Service priorities 11 .44 

National Historic Registry 7 .28 

Parks Buffering 12 .48 

Scenic Byways Buffering 12.5 .50 

Buffering for DoD 18.5 .74 
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The top one percent highest scoring natural resource areas were again ran across the 

county/physiographic province map to determine what regions consistently rank the highest for Farm & 

Forestland. These were the results: 

 St. Johns County Eastern Valley – 604 occurrences 

 Flagler County Eastern Valley – 280 occurrences 

 Putnam County Eastern Valley – 221 occurrences 

 Putnam County St. John’s River Offset – 210 occurrences 

 Putnam County Duval Upland – 126 occurrences 
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 St. John’s County Atlantic Coastal Ridge – 93 occurrences 

 Baker County Northern Highlands – 80 occurrences 

 Putnam County Crescent City Ridge – 44 occurrences 

 Putnam County Central Valley – 42 occurrences 

 Flagler County Atlantic Coastal Ridge – 41 occurrences  

In all these instances a vibrant agricultural community already exists. These priorities were mostly 

informed by the quality of farm soils, which were greatest in St. Johns and Flagler County. The St. John’s 

County Eastern Valley so dominates the region’s agricultural resources (claiming roughly a third of the 

top one percent of natural resources) it can be truly said to be the “breadbasket” region of the First 

Coast. Unexpectedly, the best forestry soils in the seven county region have already been preserved 

within the Osceola National Forest.  

 

Public Use & Recreation 

The following is the natural resource attributes priority scores in terms of their significance to the Public 

Use & Recreation category. As before, Verified Impaired Waters, Freshwater Habitat Threats and 

Flood/Risk Floodplain Fragmentation were not used.  

Natural Resource Attribute NFCP Score Map Score 

Strategic Habitat Conservation 10 .40 

Potential Habitat Richness 10 .40 

Rare Species Habitat Conservation 10 .40 

Priority Natural Communities 10 .40 

Florida Ecological Greenways Network 10 .40 

Landscape Integrity Index 10 .40 

Significant Surface Waters 19 .76 

Natural Floodplain 10.5 .42 

Wetlands 10 .40 

Potential for Aquifer Recharge 10 .40 

DEP Springs and Seeps 10.5 .42 

Prime & Unique Agricultural Soils 10.5 .42 

Region-appropriate agricultural parcel size 10.5 .42 

Farmland Fragmentation Index 10.5 .42 

FIA Region-appropriate forest parcel size 10.5 .42 

Forest Productivity Soil Site Index 10.5 .42 

Blueways, Greenways Buffering 23 .92 

Optimum Park or Reserve Boundaries 22.5 .90 

National Park Service priorities 22.5 .90 

National Historic Registry 22.5 .90 

Parks Buffering 22.5 .90 

Scenic Byways Buffering 22.5 .90 

Buffering for DoD 17.5 .70 
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The top one percent highest scoring natural resource areas were again compared to the county/cities 

map to determine the regions consistently ranked the highest for Public Use & Recreation. An important 

point to remember is that this map does not measure the regions with the best public recreational 

facilities, but where the greatest potential for land protection supporting them lies. These were the 

results: 

 Putnam County Unincorporated: 644 occurrences 
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 Flagler County Unincorporated: 192 occurrences 

 St. John’s County Unincorporated: 183 occurrences 

 Clay County Unincorporated: 129 occurrences 

 City of Palm Coast: 37 occurrences 

 Duval County/City of Jacksonville: 32 occurrences 

 City of Bunnell: 29 occurrences 

 Baker County Unincorporated: 17 occurrences 

 City of Welaka: 14 occurrences 

 City of Palatka: 13 occurrences 

Once again, Putnam County comes at the top of this list due to the large concentration of public access 

parks, conservation areas, and an excellent county “greenprint” delineating a multitude of hiking, biking 

and paddling trails. In other areas, highest priorities are easily visualized in the scenic byways and trails 

that crisscross the seven county region. The scenic highways around St. Augustine, the Bartram Trail and 

the Baldwin Trail all come in as fairly high priorities. Paddling trails intersecting public access 

conservation areas also scored high, such as the paddling trail between John M. Bethea State Forest and 

Ralph Simmons State Forest on the St. Marys River. In fact, this map nicely illustrates connecting scenic 

view areas, historic resources and existing public access buffering. 

 

Water Quality Preservation 

 

The following represents the prioritization scores of each of the natural resource attributes in terms of 

their significance to Water Quality Preservation. 

Natural Resource Attribute NFCP Score Map Score 

Strategic Habitat Conservation 14 .56 

Potential Habitat Richness 13 .52 

Rare Species Habitat Conservation 13 .52 

Priority Natural Communities 13 .52 

Florida Ecological Greenways Network 13 .52 

Landscape Integrity Index 19.5 .78 

Significant Surface Waters 25 1.00 

Natural Floodplain 21.5 .86 

Wetlands 22.5 .90 

Potential for Aquifer Recharge 22 .88 

DEP Springs and Seeps 24 .96 

Prime & Unique Agricultural Soils 10.5 .42 

Region-appropriate agricultural parcel size 7.5 .30 

Farmland Fragmentation Index 18.5 .74 

FIA Region-appropriate forest parcel size 7.5 .30 

Forest Productivity Soil Site Index 15.5 .62 
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Blueways, Greenways Buffering 8.5 .34 

Optimum Park or Reserve Boundaries 11.5 .46 

National Park Service priorities 11 .44 

Parks Buffering 11.5 .46 

Scenic Byways Buffering 9 .36 

Buffering for DoD 8 .32 
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The top one percent highest scoring natural resource areas were again run across the HUC 12 watershed 

map to determine the watersheds consistently rank the highest for Water Quality Preservation. That 

map is below: 

 

The top one percent of water quality preservation natural resources on private lands falls within these 

watersheds: 

 Little Orange Creek – 155 occurrences 

 Cabbage Creek – 151 occurrences 

 Crescent Lake – 83 occurrences 

 Dunn’s Creek – 69 occurrences 
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 Orange Creek – 54 occurrences 

 Murphy Creek – 54 occurrences 

 Calkin’s Creek – 52 occurrences 

 Haw Creek – 40 occurrences 

 Black Branch of Haw Creek – 40 occurrences 

 Mason Branch of Deep Creek – 32 occurrences 

 The fairly clean water and undeveloped watersheds in Southwestern Putnam County score the highest 

in this case, as well as the headwater streams flowing into Crescent Lake. However, undeveloped 

sections of Clay County and areas bounding Osceola National Forest flowing into those high priority 

wetland areas also rated extremely high. 

Water Quality Restoration 

This map saw the inclusion of the Verified Impaired Water, Freshwater Habitat Threat and Flood 

Risk/Floodplain Fragmentation attribute maps, which had been ranked too low in all of the other 

prioritizations to be included. For this map we also flipped the index of the Natural Floodplain and 

Wetlands attributes to place a greater emphasis on floodplain communities and wetland areas that are 

in a greater need for restoration. This map is fundamentally different from all the others in that it puts 

an emphasis on areas, which are not necessarily pristine, but still need preservation.  High-quality 

habitat and water quality areas are not emphasized because of an assumption regarding existing quality 

conservation conditions. Therefore, this map focuses on the “worst of the worst” water quality 

conditions. Below are the scores for all 26 attributes relating their prioritization to the Water Quality 

Restoration category. 

Natural Resource Attribute NFCP Score Map Score 

Strategic Habitat Conservation 8 .32 

Potential Habitat Richness 8 .32 

Rare Species Habitat Conservation 8 .32 

Priority Natural Communities 8 .32 

Florida Ecological Greenways Network 15.5 .62 

Landscape Integrity Index 8 .32 

Significant Surface Waters 8 .32 

Natural Floodplain (flipped index) 21 .84 

Wetlands (flipped index) 21 .84 

Potential for Aquifer Recharge 21 .84 

DEP Springs and Seeps 21 .84 

Verified Impaired Waters 24 .96 

Freshwater Habitat Threats 24 .96 

Flood Risk/Floodplain Fragmentation 24 .96 

Prime & Unique Agricultural Soils 7.5 .30 

Region-appropriate agricultural parcel size 7.5 .30 

Farmland Fragmentation Index 7.5 .30 

FIA Region-appropriate forest parcel size 7.5 .30 

Forest Productivity Soil Site Index 7.5 .30 
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Blueways, Greenways Buffering 16.5 .66 

Optimum Park or Reserve Boundaries 17.5 .70 

National Park Service priorities 17 .68 

Parks Buffering 17.5 .70 

Buffering for DoD 13 .52 
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The top one percent of the map area in terms of Water Quality Restoration was mapped against the 

watershed map in order to determine those watersheds with the greatest need. The results are as 

follows: 

 Murphy Creek – 217 occurrences 

 Governor’s Creek – 91 occurrences 

 Lake George – 85 occurrences 

 Pellicer Creek – 83 occurrences 

 Lower Ocklawaha Lake – 82 occurrences 

 Dunn Creek – 53 occurrences 

 Black Creek – 53 occurrences 

 North Deep Creek – 44 occurrences 

 Lower North Fork of Black Creek – 42 occurrences 

 Lower South Fork of Black Creek – 38 occurrences 

Whereas the previous map emphasized healthier headwater streams and wetlands, this map captures 

the downstream effects of pollution, emphasizing the many problems the St. Johns River has with 

pollution, fertilization and sedimentation. Black Creek and its tributaries, a known problem stream in 

terms of flooding and pollution, ranks high in this map. Murphy Creek watershed, which covers the main 

stem of the St. John’s between Palatka and Welaka, has all the water quality issues of being the main 

stem of a major river: invasive species problems, a disruption of its wetland ecosystems from heavy 

canaling and sedimentation from area agriculture.  In terms of problem areas not directly related to the 

St. Johns, the Belle River in the St. Marys River estuary ranked high, as well as some of the otherwise 

pristine areas within the Osceola National Forest, which, despite being well managed for habitat have 

heavy metal/mercury toxicity issues. 

Some streams, such as the Hogan’s Creek watershed in Jacksonville, ranked fairly high along the stream 

corridors themselves but were too small an area within their larger HUC 12 watershed to make the “top 

ten” list above. This list is an example and NFLT will not restrict itself on purpose; merely targeting 

properties along those stream corridors with impairments and future analysis will be a focus for 

acquirable land and not watersheds.  

 

Conclusions 
 

NFLT has learned a great deal from doing this kind of analysis, including: what expectations were met, 

what surprises were found, and where the model’s deficiencies lie. Though NFLT has worked or 

attempted to work everywhere within its operating area in the past, its focus has been predominantly 

those natural resource amenities easily accessible to the Jacksonville metropolitan area. That makes 

sense in terms of doing preservation accessible to the largest population, but not necessarily in terms of 

protecting the highest quality resources. Resources in urban areas tend to be under the greatest threat; 
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however, they are also the most difficult to protect with the tools the land trust has available. Also, even 

though rural resources are the farthest from urbanized development, the can still be subject to human 

influences, which can be nearly as destructive as development: mineral and water extraction, 

irresponsible farming and forestry, and other rural land uses can just as easily destroy a resource. With 

this new information, prioritization based on NFCP will guide NFLT decision-making in the future. 

 

Prioritized Regions 

 

The following physiographic areas, communities and watersheds emerged as priorities through the 

North Florida Conservation Priorities process. 

Southwest Putnam County – Southwest Putnam County is the only region in the operating area 

that consistently ranked high in all of the priority maps. The St. John’s River Offset, Crescent City 

Ridge & Eastern Valley physiographic provinces in Putnam County not only ranked as the first, 

fourth and fifth ranked priorities in our generalist merged map, but also ranked as the first, sixth 

and seventh priorities for Biodiversity and Habitat. The Little Orange Creek, Cabbage Creek and 

Orange Creek watersheds were the first, second and fifth ranked watersheds for water quality 

preservation as well. The Putnam County Eastern Valley ranked third in farmland priorities and 

in terms of recreational priorities, Putnam County generally ranked far out ahead as first and the 

communities of Welaka and Palatka also showed considerable recreational preservation 

opportunities considering their size. Whatever the purpose, land protection efforts in Southwest 

Putnam County will likely be well rewarded in terms of valuable natural resources. 

St. Johns & Flagler County Eastern Valley – The Eastern Valley physiographic province of St. 

Johns & Flagler County can be by far considered the most valuable agricultural resource area in 

the seven county operating area. Together this natural feature accounted for half of the highest 

priority agricultural resource areas. This can largely attributed to the high quality farm soils, 

which far exceeded all other existing agricultural resource areas. Nonetheless, a healthy farming 

community maintaining a healthy land base for agriculture can also be said to be responsible. 

Portions of this area are also under considerable development threat too, increasing the land 

protection priority. 

Atlantic Beach Ridges – The Atlantic Beach Ridge communities in St. Johns & Flagler County 

showed up in many of our highest priority categories, though often not as the highest. The nice 

beachfront views make this physiographic province special. This province, with its beach 

communities, is and likely will continue to be under the greatest threat from development in the 

foreseeable future. 

Crescent Lake & Dunn’s Creek – Crescent Lake & Dunn’s Creek rank as the second highest water 

quality regions on our map and both fall in the Crescent City Ridge & Eastern Valley; two 

physiographic provinces significant to Biodiversity & Habitat as well as Farm & Forestland. With 
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such a mix of high-quality agricultural, water quality, and habitat resources, protecting and 

ensuring that sustainable agricultural and forestry practices maintain and enhance all those 

resources in perpetuity is very important. 

St. Johns Mid-Stem – Murphy Creek and those other streams immediately surrounding the St. 

Johns River mid-stem are in need of restoration. Heavy agricultural activities and the sort of 

residential cottage developments that inhabit Palatka, Welaka, Georgetown, Pomona Park and 

Crescent City, and the canaling to facilitate recreational boating, are heavily impacting this 

system. Invasive species are also a severe issue. This particular region is ideal for water quality 

restoration projects in the vein of those supported by federal and state grants for invasive 

species removal, cost-share programs for management and rehabilitation of priority habitats 

and USDA/IFAS grants for better agricultural practices and planning. 

Black Creek, Pellicer Creek & Dunn Creek – Black Creek, Pellicer Creek & Dunn Creek, three 

fairly urbanized waterways all rank highly in terms of water quality restoration need. The Black 

Creek main-stem and both forks of the stream both land in our top ten priority restoration 

areas. Dunn Creek falls within the City of Jacksonville’s downtown urban core and Pellicer Creek 

lies halfway between the cities of Palm Coast and St. Augustine. While all of these watersheds 

make for good restorative grant candidates, they have an advantage in that they are in currently 

developing areas with a potential need for mitigation banking credits.  

 

Known Improvements Needed 

 

While NFLT has worked to develop the best model possible, some deficiencies and needed 

improvements still exist. Outside of those individual improvements already mentioned for the 26 natural 

resource attributes there are some general improvements needed for the model and the data used to 

inform it. 

Nassau County – In almost every single measurement of the natural resource put into this 

prioritization tool, Nassau County scored low. While there are some justifiable reasons for this, 

for example their soils quality appears to be remarkably low; it is rather incredible to believe 

that the natural resources values of the vast majority of the county are as low as Jacksonville’s 

urban core. The recently listed Atlantic Sturgeon has not been considered in the Biodiversity & 

Habitat data used in this model and the St. Marys is a significant watershed for its restoration – 

that could account for some future increase.  Outside of the coastal region there are very few 

outdoor recreational opportunities. Except for the areas immediately surrounding Fernandina 

Beach the county is sparsely populated and undeveloped. Even though much of the area has 

been converted to commercial, rowed pine plantation not necessarily conducive to habitat 

values, it’s still hard to believe there are no habitat values. Likely reasoning is a lack of species 

sampling, or that the rare and vulnerable species informing most of the Biodiversity data never 
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significantly inhabited the region and a broader sampling of biodiversity needs to be introduced. 

However, it’s quite possible that Nassau County just ranks that low in natural resources. 

Water Quality Restoration – The most significant recognized deficiency with NFCP’s ranking of 

water restoration needs is that the map primarily considers the quantity of restoration 

impairments, not the severity. This is because regulatory agencies don’t necessarily have a 

methodology for prioritizing kinds of impairments over another or an easily accessible manner 

of comparing the severity of impairments on different watersheds. NFLT has the capability of 

establishing their own prioritization of impairments, just not in the timeframe allotted. NFLT will 

schedule a prioritization for future discussions. 

Threat Prioritization – At this time NFCP does not include threat prioritization in its model, due 

to a lack of capacity to fully research methods of incorporation in the time frame allotted. NFLT 

is, however, already engaged in research on how to incorporate threats into its priorities 

system. Specifically, NFLT is looking at incorporating future development projections and 

climate change into their model.  

Merge Grid – As previously explained North Florida Conservation Priorities is accurate to only a 

12-acre grid, whereas the land trust prefers accuracy to a four-acre grid. NFLT will seek 

increased computational capacity to make this happen. However, the land trust would like to 

emphasize it is not looking for accuracy greater than to a four acre area. There are a couple 

reasons for this. First of all NFLT is in the job of saving land; a model could possibly indicate high 

priority resources down to a 100 square feet area, however the preservation of that resource 

would have to be larger than the ten foot by ten foot area that constituted the priority resource 

in order for the resource to be factually protected. Practical experience from North Florida Land 

Trust, its staff and the land trust community generally holds there are few resources that can be 

saved without saving at least four acres. Too much accuracy adds noise to the data. Secondly, 

most natural resources and especially those related to species protection grow, shrink and 

move. Finally, there’s a risk of false confidence in the model. A natural resource may be mapped 

to the square inch, however it’s extremely unlikely that recordation of that resource for the map 

is that accurate especially when considering GPS margins of error, that much of the work is 

predicated on LIDAR mapping, and limited staff capacity for ground-truthing. 

 

Uses of NFCP 
 

North Florida Land Trust plans on using North Florida Conservation Priorities to guide their conservation 

efforts in the future. What this tool is particularly optimized to do is guide conservation funding towards 

the best possible natural resources. Many of the natural resource attributes used were created directly 

with particular funding sources in mind. For example, a Regionally-Appropriate Agriculture Parcel is a 

designation from the USDA’s Farms and Ranchlands Protection Program that pays for the purchase of 
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conservation easements on high-quality farmlands. Utilizing this tool, NFLT hopes to optimize the use of 

conservation funding opportunities available by submitting applications highlighting the best possible 

natural resources available. 

Secondly, this tool can be used to analyze properties for advocacy against the development of certain 

lands. Land in this region is typically developed a rate faster than what North Florida Land Trust can 

keep track of and more requests to save land come in the door than the staff can consider. This tool 

allows staff to quickly analyze a piece of property for a wide variety of natural resource attributes. NFLT 

would like to emphasize however that at times practical knowledge of the surroundings or explanations 

from the point of contact will contradict the model and that NFCP is not and will not be used to restrict 

itself from on-site inspections in these circumstances. NFCP is intended to be an informational, not a 

limiting tool. 

Finally, now that a database of natural resource scores has been built, it’s a much simpler process to 

adapt those scores to meet the mission of other conservation agencies and organizations. North Florida 

Land Trust hopes to work with other organizations to re-prioritize the natural resource attributes 

according to their missions and help them develop a prioritized map of their own for increased 

conservation efficacy. NFLT hopes not only to do this for their own operating area but now that the 

process for development of conservation prioritization has been refined, to help outside conservation 

agencies develop it for other regions in the state. 
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Introduction 
 

This update to the North Florida Land Trust (NFLT) strategic conservation plan focuses on the 
two greatest long-term threats in this region: population growth and sea level rise.  Our 
coastline, simply measured by the four oceanfront counties, extends over 90 miles and is 
comparable in size to the entire Georgia coastline. Alternatively, when examining the full breadth 
of our tidal estuaries, all of which are subject to impact from sea level rise, our true “inland 
shoreline” far exceeds the outward shoreline, adding 600 miles of interior coastline to that total. 
With the exception of the watersheds within Baker County, no county in our operating area will 
escape the effects of the significant near-term sea level rise expected.  
 
In assessing this threat, there are already several well-developed models for predicting sea 
level rise impacts upon natural resources. These help to simplify sea level rise integration into 
strategic conservation planning.  

 
Population growth has been a significant issue for Florida in managing its natural resources for 
some time.  Dire concerns already exist in regards to outstripping the aquifer based water 
supplies within a generation.  One long-term consideration is that the population of Florida is 
expected to double by 2060 to 36 million people. Not only is the population in Northeast Florida 
expected to more than double, but those areas classified as being under urban land use shall 
more than double, from 19% to 41%. The only way our region might be able to sustain such a 
huge urban population, is through the protection and conservation of the highest valued natural 
resources. 

 
This report explains how NFLT is attempting to prepare for these threats and how we plan to 
incorporate their effects into our long-term conservation plan.  When reading this report, it is 
best to think of our assessment of land, the impacts of threats of population growth and 
projected sea level in the context of a real estate perspective.  Per our mission, NFLT is 
primarily concerned with the acquisition and preservation of natural real estate for posterity. 
Lands expected to be lost when inundated by sea level rise may become beneficial new aquatic 
habitats, grassbeds or oyster bars as submerged habitats. They are, however, “lost” in terms of 
a real-estate opportunity for acquisition. Those inundated lands become sovereign to the State 
of Florida and the federal government. Similarly, lands being developed for urban purposes may 
no longer be considered “a fit” within the mission and goals of NFLT. 
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Intent 
With the results of this report we plan to improve North Florida Land Trust's (NFLT) strategic 
conservation planning so that we may better engage landowners with the highest valued natural 
resource properties. Engagement with these landowners will assist in the process of permanent 
preservation and ecosystem management. In 2012, the North Florida Conservation Priorities 
was developed to assess the  seven county First Coast operating area of NFLT for the highest 
value natural resources. NFLT looked at 26 different natural resource attributes significant to 
water conservation, biodiversity, agriculture and silviculture, and outdoor recreation and 
weighted each resource according to their significance to NFLT's mission. We then developed 
maps showing the location of those resources and overlaid them, giving us priority maps 
showing the total weight of those resources to any given area. 

Incorporating threats to the model changes our consideration of natural resources from a 
static viewpoint, as an inventory of natural resources in our current time, to a dynamic viewpoint, 
predicting landscape adaptation and reaction to major change in the long-term. By doing so we 
can focus on potentially mitigating negative impacts to our ecosystem. Some changes may 
occur that unfortunately, for the foreseeable future, will be unpreventable – the loss of upland 
and wetland coastal and estuarine resources to sea level rise for example. Some changes may 
be coming that are neither good or bad, where change constitutes the new resource priority – 
such as predicting when a high valued resource asset is significant to adapting, or remaining 
resilient, to sea level rise. 

By assessing natural resources and their relative threats, we can create a map of our 
region indicating where to focus our efforts on the acquisition of natural resources. With this 
map, we can connect high priority land to landowners and begin the process of conversation 
with those individuals. We can react better to those crises that threaten our natural resources, 
by speaking to the resources a particular area may represent. We can help widen the 
knowledge of our partners by developing our process as a service to assist their own 
understanding of the natural resources and the relative threats in their area. We can adapt this 
same process to be problem-solving as well, asking certain questions about the future of our 
environments. We hope that with this work we can expand the reputation of the North Florida 
Land Trust as a thoughtful and progressive conservation non-profit, at the forefront of 
conservation issues. 
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Summary of Threats 
 

Sea Level Rise 
Sea level rise is already occurring and will continue to be an issue in the future, causing 
significant impacts to coastal and estuarine ecosystems. The global rise of our oceans due to 
thermal expansion and the melting of the glacial and polar ice caps as a result of global 
warming continues to influence sea level rise. During the last century, the oceans have risen six 
inches, a rate tenfold of that at any time in the last several millennia. The average projected rate 
of sea level rise for this next century is 16 inches, with a worsening trend line as climate 
scientists continue to find a progressive global increase of meltwater every year. Florida, with 
the longest coastline in the lower 48 states, combined with a lack of elevation and sandy or 
porous soils with rocky substrates, is particularly vulnerable to changes in sea level. Northeast 
Florida, with a coastline of its own as well as the large and tidal St. Johns River, is no exception.  
 
Across Northeast Florida, a variety of effects is expected to influence a diverse array of 
ecosystems. Some habitats may migrate over time as they adapt to new conditions while others 
may disappear entirely. 
 
Erosion will be exacerbated on all of our beaches and barrier islands and as a result many 
beaches and islands will likely retreat landward. The combined effect of higher tides and storm 
surges are expected to dramatically increase the number of dune breakthroughs and breeches, 
potentially resulting in mass avulsio. Bays and estuarine river systems behind and inland to 
barrier islands are going to grow, increasing flows through tidal inlets, furthering the effects of 
erosion. If these erosive problems are severe enough, certain thresholds will be reached where 
lower lying barrier resources may be nearly or totally lost in a single storm event.  

 
In estuarine and tidal riverine systems such as the Guana/Tolomato/Matanzas basin and the St. 
Johns River watershed, salinity will increase in the lower sections of the basin resulting in an 
upstream saline shift. The most seaward saltwater spartina marsh ecosystems are going to be 
largely lost to inundation. Brackish wetland ecosystems will similarly shift upstream, while tidal 
freshwater ecosystems will be reduced due to saltwater intrusion.  
 
Saltwater inundation of habitats not well adapted to salinity will fall victim to large die-offs of 
near shore plant matter. Vegetative die-off combined with more frequent flooding will increase 
the rate of leaching of organic matter from the soils, hindering the establishment of a more 
saltwater tolerant habitat. Shallow water wetlands are likely to be “drowned” by heightened tidal 
waters and a lack of comparable areas to retreat to.  It is quite possible that over the next 90 
years some mangrove forests will establish themselves in Northeast Florida and begin to 
replace the saltwater marsh. In just the last decade, they have colonized the southern extremes 
of our operating area in Flagler County.  

 
When the rich organic muds in the salt marshes erode, the silting of coastal waterways with 
broken down organic soils will decrease light penetration necessary for benthic habitats. This, 
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combined with generally deeper waters is expected to kill a significant portion of our seagrass 
beds. Oyster beds are likely to decrease in size and fertility as their optimum salinities shift 
upstream and siltation from erosion smothers these beds.  

 
There are no significant coastal habitats that will be unaffected by these kinds of changes. 
Nevertheless, fisheries and coastal bird species are likely to be most heavily impacted as 
greater than 50% of salt marsh and shoals essential as nurseries, nesting sites and foraging 
grounds will disappear.  

 

Coastal Resilience 
In any ecosystem, resilience is defined as the capacity of an ecosystem to respond to a 
perturbation or disturbance by resisting damage and recovering quickly. We are too late to stop 
sea level rise and most climatologists project that it will continue more or less unabated through 
this century. Still, facilitating the adaption of coastal ecosystems to rising seas is possible. 
Throughout history, coastal ecosystems have certainly had to respond to changing seas.  
Though these alterations have typically been slower and less dramatic than modern sea level 
rise, differing water levels, changes in tidal flux, and increased periods of storms have occurred. 
Most coastal ecosystems respond to these changes through migration. 

 
Though a variety of factors determines a coastal ecosystem make-up, it is primarily dictated by 
two things: salinity and water depth. Coastal habitats arrange themselves in accordance with 
their tolerance to flooding, and in an effort to adapt during periods of increased flooding, coastal 
habitats typically move higher in elevation. As salinity increases less saline adapted habitats 
shift upstream where the water has lower salt contents. Allowing for this natural migration 
upstream and to higher elevations is how we can ensure for the resiliency of our coastal 
ecosystems.  

 
However, there is a potential complication. If areas upstream and upward in elevation have 
already been developed then coastal habitats will simply have nowhere to migrate to. North 
Florida Land Trust, as a conservation organization that primarily deals in the preservation of 
land, has the ability to preserve the lands identified as crucial to this migration in the future. 
Nevertheless, this requires a science based understanding appropriately identifying those lands 
that will be critical for upstream/upland migration. Another more practical concern for the North 
Florida Land Trust is the question of whether coastal lands, purchased or donated for the 
purpose of preservation in “perpetuity” could be gone within several decades.  

 

Population Growth 
Population growth is and has always been the most constant stressor on our environments. No 
single threat, not even sea level rise, has a greater potential for environmental destruction on an 
acre-by-acre basis. It is natural that as population grows it would spread out across the land, but 
this tendency towards growth, not just in numbers, but in land area, creates a double impact on 
the environment. More people demand more in ecosystem services by way of clean water, air, 
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recreational opportunities, extracted resources, and more.  Yet, those ecosystem services are 
asked to be provided from a smaller base of natural lands. 
 
For this reason, a focused plan that preserves the most valued and productive natural resources 
is integral not only to the health of our environments but to our region’s health as we grow as 
well.  NFLT’s initial strategic conservation plan, created over the last two years, recognized 
those natural areas.  Still, discovering which natural areas have the highest threat of conversion 
is extremely important in order to ensure that we most effectively use our organizational 
resources towards their preservation. 

 
 

With the anticipation that Florida will more than double its population over the next 90 years, 
and some of the greatest population growth is expected to occur in Northeast Florida, predicting 
the direction of smart growth is vital for not only protecting resources but also for initiating the 
important conversation on how to avoid or plan development so it is not in conflict with rising 
seas. 

Sea Level Rise 

SLAMM (Sea Level Affecting Marshes Model) 
SLAMM is a modeling tool created by Warren Pinnacle Consulting that simulates wetland 
conversions and shoreline modifications during sea level rise. In modeling the affects from sea 
level rise, SLAMM primarily deals with 6 of the largest causes of ecosystem change which are:  

 
Inundation Erosion Accretion Salinity  Overwash  Saturation 

 
The model accomplishes this primarily using two types of data input: two-dimensional land 
cover maps and 3-dimensional slope and elevation maps. 
 
As seas rise, increased ocean elevation will cause water to push upward in elevation and 
upstream, causing the retreat of both coastal upland habitats and estuarine brackish and 
freshwater wetlands. 
 
Inundation. The first and most obvious of these impacts from sea level rise is inundation, which 
is a simple function of flooding given slope and elevation. Still, multiple side effects from 
inundation may occur and are factored into the model.  
 
Overwash.  Breeches or breakthroughs of coastal barrier islands occur, especially as a result of 
periodic storm surge. Such storm surges are accounted for in the model and barrier resources 
less than 500 meters in width are considered significantly vulnerable. Beach migration and 
sediment transport of those barrier resources are also considered.  
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Erosion.  For this model, erosion is primarily considered as a function of wave action and is 
triggered given certain habitat thresholds and proximity based upon the wetland type to ocean 
or estuarine waters. 
 
Accretion. Where there is the possibility of erosion there is also the possibility of accretion. 
Eroded sediments are frequently transferred and added to the materials on a marsh, other 
wetland surfaces or redeposited downstream. Though accretion is often outweighed by erosion, 
significant local accretion can occur and it is calculated for based upon elevation changes, the 
wetland type and localized transport of the sediments. 
 
Saturation. Direct surficial flow of water from ocean and estuarine systems is not the only 
mechanism by which land areas may be flooded. As sea levels rise, a corresponding rise in the 
water table will also cause some low lying areas to flood as a result of an elevated surficial 
aquifer.  In some places this will also mean saline intrusion into the surficial aquifer itself, though 
this particular effect is not accounted for in this model.  
 
Salinity.  Salinity affects habitat switching in areas having significant freshwater flows. To be 
simple, often the difference between two wetland types with similar slope and elevation is 
salinity. Saline movement upstream is likely to cause many brackish and freshwater habitats to 
convert to more salt tolerant habitats. SLAMM describes that movement, and works to assess 
whether barriers such as roads may prevent saline intrusion. The model baselines for salinity 
were wall correlated to six Georgia River systems which are very similar to those in Northeast 
Florida. 

 
SLAMM model scenarios were run for the Intergovernmental Panel on Climate Change’s (IPCC) 
four statistically most likely scenarios: the so called 

- B1 (17 inches), 
- A1B (19 inches), 
- A2 (20 inches),  
- and A1F1 (24 inches) 

for six out of the seven counties under NFLT’s operating area.  It is notable that Baker County, 
which is the highest in elevation and farthest from any estuarine waterbody, had no detectable 
impacts from sea level rise under any of these scenarios.  
 
Working from a baseline scenario of the year 2009, projections were run for 2020, 2030, 
2040...on until 2100. Input data was sourced from the National Wetlands Inventory and the five 
meter cell size digital elevation map created by the University of Florida Geoplan Center, which 
was largely created from NOAA coastal LiDAR data. National Wetland Inventory wetland codes 
were simplified into 21 different kind of basic saltwater, brackish and freshwater wetland types. 
Those wetland types are accounted for in Appendix 2. As any given area may have 21 different 
kinds of map codes, with any wetland variety results are not very interpretable at any level that's 
not local. Some local examples of the SLAMM outputs are included in Appendix 1. 
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Transitions Mapping 
Once each of the four scenario maps had been created for all six counties, there was the 
question of how to integrate the results into the NFLT’s strategic conservation plan as “threats.”  
 
As NFLT deals with the preservation, restoration and management of land, the ability of that 
land to adapt to sea level rise is the most significant variable. So, the results from all the 
scenarios can be easily simplified into one question --- was any given land area able to 
successfully adapt to changing conditions? To which there are only three possible answers: 

1. The land area was either not affected; 
2. The land area was inundated, eroded or otherwise “lost” to sea level rise; or 
3. It successfully transitioned from one land cover type to another.1  

 
Each county’s scenario results for the year 2100 was run across its 2009 baseline to see if any 
individual area successfully transitioned, was lost or had no change.  As NFLT wishes to 
preserve those transitioning land covers for the future, areas identified in transition were 
assigned a point while the others were not.  
 
From here, we could then average the points across the 4 different scenarios with a simple 
formula average of (B1+A1B+A2+A1F1)/4 = the average likelihood across these scenarios that 
the property would effectively transition.  
 
As an example for how this works: 
  

                                                           
1

 We note here that “lost” to inundation, to NFLT, means as consideration for an acquirable piece of 

conservation real estate. Newly inundated lands transitioning to shallow seagrass beds, oyster reefs or other 

beneficial inundated habitats, depending on conditions, provide alternative values other than acquisition. 
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 B1 A1B A2 A1F1 Total 
Score 

% 
Likelihood 

of 
Transition 

Area 1 1 1 1 1 4 100% 
Area 2 1 1 1 0 3 75% 
Area 3 1 1 0 0 2 50% 
Area 4 1 0 0 0 1 25% 
Area 5 0 0 0 0 0 0% 

Sea Level Rise Multiplier 
Any area that effectively transitioned in all four scenarios could be said to be the most significant 
to preserve under the threat of sea level rise, with those transitioning at a lesser frequency to be 
correspondingly less so. Using these results as a multiplier for the base natural resource values 
amplifies the overall significance of existing natural resources. An internal decision was made 
that the maximum desired amplitude of the existing natural resource score for any land areas 
would be increased by 30% by the threat of sea level rise In other words; any land area’s 
existing natural resource score may be increased only up to 30%. Specifically an area 
experiencing 100% transition in sea level rise would have a multiplier of 30%, for a 75% 
transition it would be 22.5%, 50% transition being 15%, and 25% transition only 7.5%. 
 
As a practical example as to how this works, the following table portrays a few random scores 
from the existing North Florida Conservation Priorities Plan: 
 
 
NFCP 
Natural 
Resource 
Score 

30% 
multiplier 
(100% 
transition) 

22.5% 
multiplier 
(75% 
transition) 

15% 
multiplier 
(50% 
transition) 

7.5% 
multiplier 
(25% 
transition) 

No multiplier 
(no transition 
or 100% 
inundated) 

5.4 7.0 6.6 6.2 5.8 5.4 
4.7 6.1 5.8 5.4 5.1 4.7 
3.2 4.2 3.9 3.7 3.4 3.2 
2.1 2.7 2.6 2.4 2.3 2.1 

 
The motivation for using a weighting multiplier is simple. The healthiest natural resources under 
the greatest showing the highest resilience to threat, are given the highest priority. 

Sea Level Rise Results 
Though analysis was done on a county-by-county basis, impacts are best described by the 
basins of impact, representing watersheds being impacted in concert regardless of political 
boundaries. Using that as a method of description, there are three regional basin systems that 
describe the areas of impacts: the St. Johns River/Nassau River/St. Marys River Estuarine 
Marshes; the Guana, Tolomato, Matanzas River/Pellicer Creek Estuarine Marshes; and, the St. 
Johns River Mainstem.  
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Within the estuarine systems of the St. Johns/Nassau/St. Marys River, there are considerable 
natural resources already preserved by the Timucuan Ecological Preserve, Pumpkin Hill Aquatic 
Preserve, Fort Clinch State Park, and the Fort Clinch Aquatic Preserve. Everywhere modeled is 
significantly affected and the most seaward marsh ecosystems along the Intracoastal Waterway 
most of all. Regarding the St. John’s River, significant inundation of marsh land along the 
Western Chicopit Bay, Clapboard Creek, Cedar Pointe Creek and Sisters Creek occurs. Higher, 
irregularly flooded Juncus Marshes along Browns Creek and the upper reaches of Clapboard 
Creek are expected to transition to Spartina marsh as more flooding occurs. Marshes on the 
upper reaches of the Trout River are expected to experience significant inundation and 
transition, too.   
 
The Nassau River, which is tidal in almost the entirety of its length, is easily the most impacted 
by sea level rise in proportion to its watershed area. Most of the salt marsh ecosystem along the 
Nassau River is either significantly flooded, makes major transitions from Spartina marsh to 
irregularly flooded tidal flats, or from Juncus marsh to Spartina marsh. This includes significant 
impacts along Lofton Creek reaching into Yulee and well into the headwaters of the river along 
Thomas and Seaton Creek. The story is similar along the St. Mary’s River watershed, with 
significantly losses to inundation along Kingsley Creek/Amelia River, Soap Creek, Belle River, 
Tiger Creek, Lanceford Creek and Oyster Bay. Egans Creek, stretching well into the city of 
Fernandina Beach, is also heavily impacted. Impacts upstream on the St. Marys River are 
recorded as far as Ralph E. Simmons State Forest, more than 30 miles from the mouth of the 
St. Marys River as the crow flies.  
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Northeast Florida is blessed to have two large estuarine ecosystems.  The second consists of 
the Guana/Tolomato/Matanzas Rivers and Pellicer Creek, which also includes the Intracoastal 
Waterway as an aspect of that basin, where it falls out of those rivers. Starting from the north, 
Pablo Creek in East Duval/Northern St. Johns County is expected to experience significant 
transition and inundation. The Guana River system is largely protected by the Guana dam at the 
base of Guana Lake; however, due to a rise in the water table, soil saturation is predicted to 
flood some low lying areas near the headwaters of the Guana River by the Sawgrass Plantation.  
 
Though the model does not account for saltwater aquifer intrusion, this could potentially 
introduce a saltwater water source at the top of the freshwater system, changing the salinity of 
the entire Guana system downstream. Both the Tolomato and Matanzas Rivers are predicted to 
experience considerable transition from spartina marsh to tidal flat areas. Anastasia State Park 
in most of the scenarios is predicted to experience break-through and has the potential to be 
significantly eroded. Similar conversion and inundation is predicted along Pellicer Creek, in the 
Pellicer Creek Aquatic Preserve, upstream into Faver-Dykes State Park and into the city of Palm 
Coast. As a result of this change, the stability of the Matanzas inlet is likely to decrease.  
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 Sea Level Rise 
impacts travel a 
significant distance up 
the St. Johns River, in 
fact, much  farther 
south than the 
boundaries of the NFLT 
operating area. As a 
result, the full extent of 
those upstream impacts 
cannot be predicted at 
this time.  
 
As the river is tidally 
influenced for nearly 
186 miles, it is quite 
possible minor impacts 
could still be observed 
as far upstream as 
Lake Harney. As the St. 
Johns River widens 
south of the Buckman 
Bridge, the tidal range 
diminishes somewhat, 
leaving most impacts 
along the St. Johns 
between downtown 
Jacksonville and 
Palatka limited to the 
swamp forest 
ecosystems in lower-
lying tributaries. In 
these tributaries, 
impacts can be 
significant. The Ortega 
River watershed is 
expected to see 
significant conversion 
from swamp forest to 

transitional wetland scrub/shrub and freshwater marsh. Fleming Island, created by the swamp 
forest convergence of Doctor’s Lake and the Black Creek, will become noticeably more islanded 
as those swamp forests are lost to inundation or convert to scrub/shrub and freshwater marsh 
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systems. Similar effects are predicted along the swamp forests at Bayard, Sixmile Creek/Palmo 
Cove and Deep Creek.  
 
As the St. Johns River narrows once again near Palatka the tidal range increases, and a 
widening of flooding impacts hits an even greater area. In the year 2100, a tipping point appears 
to occur and the possibility of broad impacts to the swamp forests from Rice Creek upstream to 
Lake George, the Ocklawaha River and Crescent Lake predicted, with an ever greater portion of 
those swamps beginning to change into transitional scrub/shrub swamps.   

Florida 2060 Population Growth 
 
Florida 2060 is a population growth model prepared for 1,000 Friends of Florida by the Geoplan 
Center at the University of Florida. As stated previously, Florida’s population is projected to 
double to roughly 36 million people by 2060. Based on current land use rates, this growth in 
population could mean the conversion of seven million additional acres of land going towards 
developed urban uses. Much of this new development will infringe upon or influence existing 
conservation areas. Understanding where this likely growth will happen is important to planning 
future conservation needs and buffer areas, in terms of determining which high value natural 
resources are under the greatest threat.  
 
Florida 2060 uses the “medium” population projections from the state Bureau of Economic and 
Business Research out to 2030 to establish a trend line for population growth in each county out 
to 2060; with a growth rate and density predicated on each county’s historic development 
patterns.  An “urban suitability mask” was created rating all land area for its general suitability for 
development. Existing urban lands, permanent conservation lands (Parks, Wildlife Management 
Areas, Conservation Easements, etc…) and open water were then excluded from consideration 
for development. Future population growth could then be allocated to those areas first with high 
urban suitability reduced to those areas with low suitability. Rankings of urban suitability were 
created using eight (8) criteria with proximity to existing urban areas, road density and 
presence/absence of wetlands being most heavily weighted.  However, other real estate factors 
such as proximity to the coastline, developments of regional impact, proximity to major roads, 
proximity to major urban areas (areas greater than 30,000 people), and proximity to open water 
were also considered.  

 
This process was done for each of the years 2020, 2040 and 2060. For northeast Florida, 
projected population growth looks like the following: 
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As is visible in the proceeding map, most of the future population growth for Northeast Florida is 
concentrated around and connected to growth from three already existing urban areas: 
Jacksonville, St. Augustine and Palm Coast.  
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Jacksonville-centric growth drives considerable spillover growth in Nassau, Baker, St. Johns 
and Clay counties, as corridors of growth extend towards the communities of Yulee, Middleburg 
and McClenny, and the Fruit Cove/Palmo Cove areas of St. Johns County along the St. Johns 
River. The areas expected to be the most dramatically impacted, as compared to the baseline, 
are Flagler and Baker counties, where urban land use is expected to expand by a factor of four 
(4) from where it is today.  
 
In order to incorporate this population growth information into the model, land areas predicted to 
be an immediate development risk by 2020 were given first priority, 2040 a secondary priority, 
and 2060 the third priority. As development driven by population is still expected to impact a 
greater land area than sea level rise, the multiplier is of a greater magnitude, at an increase of 
50%. The following weighted conversions were so that 2020 = 50%, 2040 = 33%, and 2060 = 
17%.  The population growth map was then run across the finalized natural resource values 
scores and where predicted population growth intersects with natural resource scores they have 
been multiplied.  
  

Population Growth and Sea Level Rise: Threat Convergence 
 

Though not directly inputted into the final strategic conservation plan, it is valuable to elucidate 
where the dual threats of sea level rise and population growth will most significantly impact the 
First Coast in combination. This information is not just valuable for conservation planning.  It has 
real value to the human community as population growth should, ideally, avoid moving people, 
infrastructure and traffic to places likely to be impacted by rising seas.  
 
The next map shows where predicted population growth and sea level rise are the most likely to 
intersect. In most cases, the areas highlighted are low-lying uplands either likely to transition to 
a wetland habitat, wetlands or future wetlands expected to be heavily impacted by adjacent 
development, or a wetland habitat where future development pressure is predicted to be so high 
that it may make economic sense to potentially fill an existing wetland area. 
 
It’s not entirely surprising that a great number of these impacted intersections fall in coastal 
communities such as Fernandina Beach, Yulee, Ponte Vedra Beach, St. Augustine and Palm 
Coast, where highly desirable waterfront real estate is one of the main economic drivers. 
However, significant risk areas still remain for areas around Fleming Island, Green Cove 
Springs, Fruit Cove and Palmo Cove. 
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Integration of Results into North Florida Conservation Priorities  
 
In the previous effort, a significant amount of the highest scoring natural resource areas were in 
Putnam and Baker County. This was an entirely expected result as they are simultaneously the 
least developed, have the largest areas in natural land cover and the greatest areas of 
managed natural areas. But, they are also under the least threat from short-term development. 
Meanwhile areas located in the Black Creek watershed near Middleburg or in Flagler County 
outside the community of Palm Coast, and on the St. John’s River in St. Johns County were 
also high scoring, though under a considerably greater development threat. The same was true 
for many coastal resources areas, or resources along the St. Johns River, when considering sea 
level rise.  
 
The following is the originally conceived map considering the value of our region’s natural 
resources, without considering threat.  
 

Population Growth 
The most noticeable difference to the output of the model was an intensified focus on higher 
quality natural resources in those areas predicted to have the heaviest levels of new 
development near Middleburg, Palm Coast, Palmo Cove and near Crescent Lake. From an 
ecosystem standpoint, it definitely increased the magnitude of the highest quality resources 
along Black Creek, Crescent Lake and the swamp forest ecosystems found on the east bank of 
the St. Johns River in St. Johns County.  
 
Lands in Putnam County, which had previously accounted for seven out of 10 of the highest 
scoring natural resources, are de-emphasized as future projected growth in Putnam County is 
lower. That being said, due to the use of a multiplier, some of the highest scoring natural 
resource areas in Putnam County still continue to rank high, while only the highest scoring 
natural resource areas in areas projected for growth outside of Putnam County were elevated 
significantly.  
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Sea Level Rise 
As can be expected, the most noticeable results with the integration of sea level rise is the 
increased emphasis on those coastal and estuarine resources where sea level rise’s impacts 
will occur, and where coastal resiliency will be a necessary focus. This includes a number of 
coastal areas communities, including those around Palm Coast and Ponte Vedra Beach, as well 
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as river communities such as Fleming Island, Palmo Cove and the swamp forests South of 
Palatka. Identified coastal resources areas experience a shift in resource significance, as those 
more seaward are more heavily impacted, and landward resources are identified for more 
potential future resiliency. 
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North Florida Conservation Priorities - Finalized Results 
 
When incorporating both population growth and sea level rise impacts into the natural resource 
attributes map for our operating area, a clear shift of priorities is now undertaken towards 
coastal and estuarine resources in developing areas. Putnam County still accounts for a large 
portion of the highest scoring resource areas, however, where previously lands in Putnam 
County constituted approximately 80% of the highest value resources, that number has 
decreased to closer to 40% of the high valued resource areas. Many places in western Putnam 
County, where the absolute highest scoring assets had congregated when scored for their 
natural resources, still occupy the top 10% of the scores, despite being under almost no 
perceptible threat from population growth or sea level rise.  
 
Additionally, tidal riverine resources along the St. Johns River in Putnam County, lower stretches 
of the Ocklawaha River and Rice Creek, which had been high priority conservation lands when 
accounting for their resource values, were elevated in significance due their potential for 
transitioning wetland types under sea level rise.  
 
Flagler County which had accounted well in some of the earlier resource maps, received the 
highest percent portion shift of priorities to that county. Flagler County is blessed with a number 
of high valued conservation resources, particularly for agriculture. Is that spelled correctly? 
projected future development had the largest impact on the priorities in Flagler County, as well 
as significant growth around Crescent Lake, and combined growth and sea level rise impacts in 
Palm Coast and Flagler Beach. In southern St. Johns County, core agricultural resources areas 
North and South of Hastings are projected to be heavily impacted by future development. Sea 
Level Rise impacts also have a significant upstream impact on Deep Creek, projecting to impact 
adjacent conservation lands to the Deep Creek Conservation Area. In Northwest St. Johns 
County we see the highest concentration of high priority land areas, in particular around Sixmile 
Creek and the Shands Bridge, in Palmo Cove, where combined sea level rise, projected 
development and high value swamp forest combine to create a ribbon of high priority 
conservation areas along the river. In the Ponte Vedra area, much of the land has already been 
developed, is already under conservation in the GTM NERR, or is sheltered from sea level rise 
by the Guana Dam. However, an area of intense projected development on the wetland areas 
along Palm Valley road creates one critical area of concern.  
 
In Clay County, there is a large area of concern stretching along the developing Blanding 
Boulevard corridor from Orange Park to Middleburg, including Fleming Island. Development 
south of Black Creek and on the northern outskirts of Middleburg threatens a number of valued 
swamp forests in those areas. Swamp forests at the mouth of Black Creek and along Fleming 
Island are projected for significant change under sea level rise and so rank highly. In Duval 
County, the greater portion of high valued conservation resources have already been developed 
or preserved. However, a small but very high scoring area in the swamp forests of the Ortega 
River are in need of focus due to sea level rise. There is a similar site on Pablo Creek. Other 
concentrated areas of concern can be found on Black Hammock Island and along Cedar Point 
Drive, both due to their development potential and proximity to the St. Johns River Marshes. 
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Nassau County suffered in our initial resource analysis due to poor information about county 
natural resources, and suffers in that aspect still. However, combined sea level rise and high 
likelihood of development along Lofton Creek and Egan’s Creek have identified areas of 
concern. Baker County is both immune to sea level rise under our scenarios and the greater 
portion of their highest scoring resources were already preserved as a part of the Osceola 
National Forest. However, small development concerns around McClenny have identified some 
high scoring parcels. 
 
To speak to habitat focused impacts, rather than simply regional impacts, two trends in all of our 
data is clear. Marginal rates of sea level rise, as low as 17 inches, infer serious implications for 
our salt marsh and riverine swamp forest ecosystems in Northeast Florida. In the case of our 
salt marshes, those most seaward significantly transition to tidal mudflats, at ranges from 40% 
to 80% depending on SLR scenario. While these mudflats are beneficial foraging habitat for a 
number of birds and other terrestrial and aquatic species, the change still implies profound 
impacts to our coastal ecosystems. Riverine swamp forests are also likely to change. Most of 
our riverine swamp forest ecosystems are sitting just a few bare inches higher than sea level, 
even those at significant distances inland. Though impacts will vary based on forest 
composition, elevation, and salinity, most swamp forests within the tidal areas of the river 
ecosystems are expected to transition to open water or deep freshwater marsh. This is borne 
out by a study concluded on the Ocklawaha River during the construction of the Rodman Dam, 
where flooding of swamp forests at depths of 20-26 inches caused mortality rates of 20-50%. 
Mortality rates this higher allow significant light penetration into the forest understory for the 
development of marsh grasses, creating transitional scrub/shrub ecosystems with swamp forest 
trees and marsh grasses existing side by side.  
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Next Steps 
 

The next steps and use for this information is a targeted landowner outreach program to those 
landowners who ranked highest priority. This has been executed by narrowing the map to those 
areas falling in the top 1% of the score range, and then subtracting from that all previously 
permanently conserved land areas. The remaining land areas have been run across tax parcel 
maps and from there a targeted mailing campaign will be initiated. NFLT has already narrowed 
down a list of landowners, approximately 300, who will be discretely made aware of the fact that 
they have high valued conservation land, why their land is value, and be asked to considered 
preservation. 

Another important element to the plan is the dissemination of these results to partners and 
interested stakeholders. The more our priorities are broadcasted to the community the more 
they can assist in identifying high priority lands and landowners and making them aware of the 
opportunities for preservation.  

North Florida Land Trust is also interested in assisting local communities and partner 
organizations in the development of their own strategic conservation plans specific to their own 
needs and missions, and so dissemination of this plan we hope will also broaden them to the 
possibilities in planning for our partners’ futures.  
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Appendix 1: SLAMM Maps 

SLAMM Map 1: Guana/Tolomato Basin 
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SLAMM Map 2: Fleming Island/Black Creek 
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Appendix 2: SLAMM Land Cover Types 
 

Swamp: Forested and scrub shrub freshwater wetlands that may or may not be tidally 
influenced depending on location. Tidal influence for the time being not significant impacting 
wetland composition. For our region this mostly refers to Bay/Gum Forests, and potentially 
floodplain Mesic-Hydric Hardwood Forests 
 
Tidal Swamp: Similar to swamp in composition and make up though within the tidal riverine 
aspects of the river. Some of these swamps may be transitional to more brackish water 
ecosystems and may display some typically saltwater ecosystem components in those 
moments of transition.  
 
Cypress Swamp: Needle-leaved deciduous Cypress forests. 
 
Inland Freshwater Marsh – Any inland, non-tidal freshwater marsh community. In our region this 
typically consistent with cattail, gramanoid or emergent forbes marshes.  
 
Tidal Freshwater Marsh – Accounts for riverine freshwater marshes within tidally influenced 
areas. Typically cattail marshes.  
 
Scrub-shrub/Transitional Marsh – This cover type is indicative of change in zonation between 
marsh and upland or wetland forest types. In estuarine areas this is typically Sabal 
Palmetto/Cedar shrub forests transitioning from upland coastal hardwood hammocks to salt 
cordgrass or juncus marshes and so, may have component species of either. In freshwater 
systems this is typified by irregular tidal inundation creating a transitional shrub or high marsh 
cattail ecosystem. As this is transitional, component species from either wetland type may be 
present, as well as significant amounts of fetterbush, gallberry and other wetland shrub plants 
 
Regularly Flooded Salt Marsh (Low Marsh) – Estuarine intertidal marshes -primarily spartina or 
cordgrass marshes. Typically lower elevation marsh communities experiencing regular diurnal 
inundation. Many have heavy glasswort/saltwort ecosystem components.  
 
Irregularly Flooded Salt Marsh (High Marsh) – Higher elevation salt or brackish marsh systems 
experiencing irregular saltwater inundations from flood tides and saltwater wedges from low 
freshwater events. For our region, these are usually juncus marshes, and may contain 
significant groundsel-marsh elder shrublands. These high marsh areas also frequently describe 
the ecotone set by the increase of elevation between the low spartina marsh and coastal scrub-
shrub cedar/palmetto forests. 
 
Mangrove – Estuarine intertidal Mangrove forest. In our area and for the purposes of our model 
mangroves are primarily limited to Flagler County. There are known occurrences of red 
mangrove in St. Johns County, however, it is unclear as to whether or not that population is or 
will be stable, as it is the northernmost extreme of its range. Whether mangrove will continue to 
spread northward under climate change. Regular increasing temperatures may continue to 
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allow it do so, however, higher climactic variability may also mean more occasional freezes, 
keeping it to its historic range. Either way, SLAMM does not account for seed transport in its 
model and therefore Mangrove growth is considered only along contiguous corridors. 
 
Estuarine Beach – Estuarine unconsolidated shoreline, sandbars, sand flats and beaches. 
 
Tidal Flat – Estuarine unconsolidated mud or organic tidal flats. Due to heavily predicted marsh 
erosion in some areas, tidal flats are predicted to significantly increase. 
 
Ocean Beach – Marine intertidal shore sand 
 
Ocean Flat – Marine unconsolidated organic or mud flats. 
 
Rocky Intertidal – As this is Florida, examples of rocky shoreline are quite rare, however, 
exposed pieces of the Anastasia Formation in St. Johns and Flagler County do exist (most 
visibly at Washington Oaks State Park). There are also some areas of hardpan sedimentary 
deposits on Blackrock Beach at Big Talbot Island State Park.  
 
Inland Shore – Inland interior consolidated or unconsolidated shore not influenced by tide or sea 
level rise. 
 
Inland Open Water – Non tidally influenced inland, fresh open water and aquatic beds. 
 
Riverine Tidal Open Water – Riverine open water and aquatic beds within the area of tidal 
influence. 
 
Estuarine Open Water – Estuarine open brackish or salt water and aquatic beds. 
 
Tidal Creeks – Estuarine, typically tidal salt marsh, stream beds. 

 
 
 
 
 
 
  

 

 

 

 

 


