
 

155 E. Pomelo Street         CITY OF LAKE ALFRED  Ph.: (863) 291‐5270 
Lake Alfred, FL.  33850‐2135              Fax: (863) 298‐4440 
 

AGENDA 
CITY COMMISSION MEETING 

MONDAY, OCTOBER 20, 2014 
7:30 P.M. 

CITY HALL 

 
CALL TO ORDER: MAYOR NANCY Z. DALEY 
 
INVOCATION: PASTOR MICHAEL ZARLE OF FIRST ASSEMBLY OF LAKE ALFRED 

PLEDGE OF ALLEGIANCE: MAYOR NANCY Z. DALEY 
 
ROLL CALL: CITY CLERK LINDA BOURGEOIS 
 
CITY MANAGER & CITY ATTORNEY ANNOUNCEMENTS 

 
RECOGNITION OF CITIZENS: ITEMS NOT ON AGENDA  

 
EMPLOYEE RECOGNITION – BRIAN BEASLEY, FIRE DEPARTMENT; 15 YEARS 

 
POLK COUNTY FAMILY WEEK PROCLAMATION 

 
CONSENT AGENDA: APPROVE BUILDING TOUR AND CITY COMMISSION MEETING 
MINUTES - 10/6/14 AND CENTENNIAL WORKSHOP MINUTES – 10/13/14 

AGENDA 
 

1.) PUBLIC HEARING - ORDINANCE 1338-14: ELECTION CHAPTER 26  
2.) PUBLIC HEARING - ORDINANCE 1339-14: PERSONNEL HANDBOOK 
3.) ORDINANCE 1340-14: ELECTION CHARTER ARTICLE IV; CANDIDACY 
4.) ORDINANCE 1341-14: ELECTION CHARTER ARTICLE VI; WRITE-IN 
5.) ORDINANCE 1342-14: ELECTION CHARTER ARTICLE VI; TIE VOTES 
6.) RESOLUTION 14-14: DOWNTOWN WAYFINDING SIGNAGE PROGRAM 
7.) RESOLUTION 15-14: QUALIFIED TARGET INDUSTRY INCENTIVE; LOCAL MATCH 
8.) MACKAY HABITAT RESTORATION PLAN 
9.) TRAIL NAMING DISCUSSION/SELECTION 
 
RECOGNITION OF CITIZENS (PLEASE LIMIT YOUR COMMENTS TO 5 MINUTES.)   
 
COMMISSIONER QUESTIONS AND COMMENTS: 
 
COMMISSIONER DUNCAN 
VICE MAYOR LAKE 
COMMISSIONER MAULTSBY 
MAYOR DALEY 
COMMISSIONER DEARMIN 
 
ADJOURN 
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A. Coordinate final sign locations with the Designer/Client.

B. Provide a five year warranty on the sign construction, structures, and paint finishes.

A. Field measurements:  Take field measurements prior to preparation of shop drawings and
fabrication to ensure proper fitting. Verify location of all signsrelative to map provided. Show
recorded measurements on final shop drawings. Coordinate fabrication schedule with construction
progress to avoid delay.

A. All signage shall be of top quality workmanship and materials, and be free of defects. Defects are
defined to include delamination, abnormal deterioration, fading and discoloration, weathering, failure
of securing to substrates indicated, cracking, bubbles, corrosion or coating damage, or visible
scratches on surfaces.

B. Signage shall not bear manufacturer's code or other identifying marks on area or part that may be
visible in the normal positioning, attitude, or use of the sign. Code may require sign permits to be
posted on each sign.

C. The drawings are diagrammatic and indicated the aesthetic of "design intent" only. Details shown
are intended as a guide for the interfacing of adjacent surfaces.

D. The sign fabricators and installer/contractor shall ensure that the design of all support substrates
and structures are adequate for the performance of all work required.

E. The contractor shall be familiar with proper construction methods and installation of all items, have
ten years of experience, and six projects similar in nature.

F. The specifications make no attempt to consider all construction requirements that may apply.

G. The designer reserves the right to visit the plant where fabrication will occur. The contractor shall
submit proof of previous projects to illustrate capabilities.

H. Foundation and sign panel must be designed to wind load requirements in FDOT Standard Index.

I. The sign designs, sign structures, wind load calculations and break-away foundations will be signed
and sealed by a Florida licensed PE, which is the responsibility of the sign fabrication firm.

A. Prior to commencement of work, the contractor shall provide scaled drawings of all elements. Shop
drawings shall show all suggested text styles, dimensions, details of construction, materials,
technical data, and installation instructions for each type of sign required. The sign contractor is to
provide wind load calculations and foundation designs and show anchorages and accessory items.

B. Samples shall be fabricated with colors and finishes as required:

1.    Submit proofs of artwork and symbols of actual painted aluminum for each color specified.
2.    Submit prototype samples and color-match samples.
3.    Submit complete layout of text and owner supplied graphics for review prior to start of 
       fabrication. If more than one supplier's cut will be used, submit each cut for review.

C. Submit fabrication schedule.

D. Submit shop drawings

E. Submit signage schedule. The signage schedule is a consolidated reference that gives the location,
sign type, copy, surface, and /or mounting, and information that is not conductive  to exclusive
categorization. The contractor shall submit scaled layout for each sign face for copy, format, and
spacing approval.
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Aluminum angle brackets with tamper
proof fasteners. Design and placement
per FDOT requirements

8" Diameter decorative aluminum
pole (2 typical) with base and finial;
pole and base painted as specified

Sign surface to be Reflective
3M Series Graphic Film

0.125" thick Aluminum panel face

• Sign shall be located along the FDOT right-of-way. Materials, foundation and installation shall comply with FWHA
and FDOT guidelines. It shall be the responsibility of the contractor to obtain FDOT permits and provide
engineered signs and structural elements in compliance with FDOT district requirements.

• Foundation and sign panel must be designed and constructed to wind load requirements in FDOT standard index.
• The sign design, sign structures, brackets and mounting, wind load calculations and break-away foundations shall

be signed and sealed by a Florida licensed P.E., which is the responsibility of the sign fabrication firm.
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8" Diameter decorative aluminum
pole with base and finial; pole
and base painted as specified
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district requirements.

• Foundation and sign panel must be designed and constructed
to wind load requirements in FDOT standard index.

• The sign design, sign structures, brackets and mounting, wind
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Conservation Planning 
 

The goal of the Landowner Assistance Program (LAP) is to provide assistance to private 
landowners with information and planning for wildlife habitat conservation and management. 
Working with our partners (USFWS, Florida Forest Service, NRCS, and the Wildlife Legacy 
Initiative) we provide technical assistance and education, as well as administer cost‐share 
programs. Wildlife species are inseparable from soil, water, and plant resources and are, 
therefore, integral components of all primary land and water systems.  The types and densities 
of wildlife species in a given area depends primarily on the amount and distribution of food, 
cover, water and living space.  If any one of these elements is missing, inadequate or 
inaccessible, wildlife will be scarce or will not inhabit the area.  This plan attempts to consider 
all resources (SWAPA – Soil, Water, Air, Plants, and Animals) and involve as many resource 
professionals as possible during the planning process. 

 
Introduction 

 
The Mackay Gardens and Lakeside Preserve property is a 123 acre public park located on the 
shores of Lake Rochelle, and is owned and operated by the City of Lake Alfred (Appendix A).  
The property contains a historical manor house, an exotic plant garden, and several areas of 
natural habitat in need of restoration and management.  The property was purchased by the 
city in 2004, using funds from the Florida Community Trust Florida Forever program, and has an 
official management plan developed in accordance with the requirements of this program.  The 
official plan contains a great deal of background and information on the property that will not 
be summarized here.  This habitat plan is intended as a supplement to the official management 
plan, and is intended to guide managers of this park towards meeting habitat management and 
restoration goals outlined in the master management plan.  Because of the amount and 
intensity of habitat restoration required at this site, this plan is considered a short‐term plan, 
with a maximum lifespan of 5 years.  This plan should be revisited and updated at that time in 
order to reflect progress in management activities and to provide further guidance as needed.  

 
Regional Conservation Perspective 
 
Mackay Gardens falls within a highly developed area of central Florida and exists as an island of 
remaining natural communities within a matrix of developed and developing areas.  The 
property was acquired with habitat preservation goals in mind, as the park contains areas of 
upland habitats including declining natural communities, as well as preserving a large section of 
the shoreline of Lake Rochelle.  Mackay Gardens is located within the central Florida highlands 
region of the state, and thus contains potential habitat for a variety of rare and declining 
wildlife species, as well as several rare plants.  As such, active management is critical to ensure 
that habitats remain in good condition and can serve as habitat for these species. 
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Soils and Natural Community Information 
 
Soils: 
A soils report and map of the Mackay Gardens site can be found in Appendix F.  Soils found on 
the property, as well as range site descriptions, are listed here: 

Map Unit Name  Acres  Drainage Class  Range Site Description* 

2  Apopka fine sand, 0 
to 5 percent slopes 

10.4  Well Drained  Longleaf Pine‐Turkey Oak Hills 

3  Candler sand, 0 to 5 
percent slopes 

35.9  Excessively 
Drained 

Longleaf Pine‐Turkey Oak Hills 

13  Samsula muck  10.8  Very Poorly 
Drained 

Freshwater Marshes 

14  Sparr sand, 0 to 5 
percent slopes 

5.6  Somewhat Poorly 
Drained 

Upland Hardwood Hammocks 

15  Tavares fine sand, 0 
to 5 percent slopes 

2.6  Moderately Well 
Drained 

Longleaf Pine‐Turkey Oak Hills 

17  Smyrna and 
Myakka fine sands 

9.0  Poorly Drained  South Florida Flatwoods 

27  Kendrick fine sand, 
0 to 5 percent 
slopes 

8.3  Well Drained  Upland Hardwood Hammocks 

31  Adamsville fine 
sand, 0 to 2 percent 
slopes 

14.3  Somewhat Poorly 
Drained 

South Florida Flatwoods 

35  Hontoon muck  14.9  Very Poorly 
Drained 

Freshwater Marshes 

*This category includes ecological communities commonly or historically characterized on a soil series, not 
necessarily the actual on-the-ground communities observed at this site.  Range site community classifications are 
drawn from the following reference: 26 Ecological Communities of Florida. 1984. Soil Conservation Service, U.S. 
Department of Agriculture. 268 p. http://ufdc.ufl.edu/UF00000110/00001.   
 
Natural Communities:  
Natural Community categories are drawn from the following reference: Florida Natural Areas 
Inventory (FNAI). 2010. Guide to the Natural Communities of Florida: 2010 Edition.  Florida 
Natural Areas Inventory, Tallahassee, FL. 217 pp. + appendices. 
http://www.fnai.org/naturalcommguide.cfm  Original habitat delineations at Mackay Gardens 
were conducted using an earlier version of this guide. 
 
An ecological survey of the Mackay Gardens preserve was previously conducted as part of the 
development of the final management plan for the property.  A map of delineated community 
types is found in Appendix C.  However, conditions on the ground have changed dramatically 
since this survey was completed, with several identified communities no longer being present 
or only remnants of these communities remaining.  In all cases, communities have suffered 
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from a lack of management and demonstrate significant hardwood encroachment.  In order to 
help visually illustrate this point, Appendix D contains a series of current habitat photos from 
Mackay Gardens, with photos of these same communities in high quality condition, taken from 
various areas in south and central Florida.  Delineated communities fall into several general 
categories, which will be discussed here: 
 
Hardwood Forested Uplands: 
Hardwood forested upland communities previously delineated include 9.9 acres of Xeric 
Hammock and 11.8 acres of Slope Forest.  However, the slope forest community category 
referenced in the site management plan is actually a community type found in north Florida 
(specifically within the Apalachicola River drainage), and is not truly applicable to the 
community found at Mackay Gardens.  Instead, the areas characterized as slope forest are xeric 
hammock communities, albeit on areas with sloping topography. 
 
Xeric Hammock ‐ Xeric hammock communities are evergreen oak‐dominated forests on well 
drained soils.  In central Florida, these communities contain a closed overstory dominated by 
sand live oak, with scattered turkey oak, laurel oak, or remnant pine trees.  Midstory 
components typically reflect remnants of earlier successional hammocks, such as scrub oaks, 
saw palmetto, Lyonia species, and many others.  The density of the midstory often correlates 
with the age of the hammock, with older hammocks having a relatively sparse midstory.  
Understory components are usually very sparse, with groundcover being dominated primarily 
by leaf litter.  Herbaceous species that are present again usually reflect earlier successional 
communities no longer present.  Xeric hammock is a late successional community, and in many 
areas is an indication of long term fire suppression of upland habitats with a more open canopy, 
such as sandhill, scrub, or pine flatwoods.  At a landscape level, xeric hammock probably 
historically occurred in areas of natural fire exclusion, such as fire shadows or areas where 
natural barriers prevented the encroachment of fire, but most xeric hammocks now found 
within the state are a result of human disruption of the natural fire regime. 
 
Most of the uplands at Mackay gardens have either succeeded to xeric hammock, or are in the 
process of doing so.  Aerial photography of the site taken in 1941 (found in Appendix B) shows 
that oak hammock was a relatively small component of upland areas of the site historically, 
with much more open, pine dominated habitat types dominating at that time.  This site has 
been fire excluded for many years, and hardwood encroachment is excessive in all remnant 
communities.  Invasive species encroachment is also a significant problem in many of the 
existing hammocks; areas identified as slope forest contain significant encroachments of 
bamboo, and in some cases bamboo infestations have eliminated any midstory or understory.    
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High Pine and Scrub: 
Earlier habitat delineations conducted at Mackay Gardens identified 35 acres of Sandhill and 
6.8 acres of Scrub habitat.   
 
Sandhill ‐ Much of the acreage of Sandhill identified in the management plan have succeeded to 
xeric hammock (especially areas west of the boat launch access), with a mature closed canopy 
of sand live oak.  In areas east of the manor house, semi‐functional sandhill communities still 
exist, but are rapidly being compromised by excessive hardwood encroachment.  Without 
intervention, these communities will succeed to xeric hammock within a relatively short 
amount of time.  We could find no remaining scrub communities within the preserve.   
 
Scrub – We could find no evidence of existing scrub habitat in areas previously delineated as 
such.  All areas identified as oak scrub are now mature xeric hammock, with little evidence of 
remnant scrub vegetation. 
 
Pine Flatwoods: 
Previously delineated pine flatwoods communities at Mackay Gardens include 7.5 acres of 
Scrubby Flatwoods, and 3.1 acres of Mesic Flatwoods.  The original natural community surveys 
also identified 8.1 acres of Seepage Slope, specifically cutthroat seep.  In keeping with updated 
FNAI natural community delineations, we will consider this cutthroat seep under the 
classification of a Wet Flatwoods, as the area where cutthroat grass is found contains 
considerable pine at this site.   
 
Scrubby Flatwoods ‐ Areas delineated as scrubby flatwoods at this site still retain some 
characteristics of scrubby habitats, but again have succeeded into a semi‐mature xeric 
hammock, with an overstory of mature sand live oak, and a midstory primarily composed of 
palmetto.  Any remaining character of a scrubby flatwoods will soon be lost without 
intervention.   
 
Mesic Flatwoods ‐ Areas of mesic flatwoods on the property are still functional, but show 
evidence of hardwood encroachment and a lack of regular fire.  However, this community is 
probably in the best shape of any natural communities observed on site and will take the least 
amount of effort to bring back to maintenance condition.  These areas contain an overstory of 
mature slash pine, a relatively well developed midstory of young oak, wax myrtle, Lyonia 
species, and palmetto.  Herbaceous ground cover is currently limited due to a thick layer of pine 
duff and midstory crowding.   Cutthroat seeps on the property are extremely limited, and only 
remnant cutthroat grass remains due to shading by encroaching hardwood species (wax myrtle, 
bays, and young oaks).  Like other flatwoods communities observed on the property, midstory 
crowding is a concern, but this community will require less effort to restore to a functional 
flatwoods community.  Mature trees are still primarily slash pine, and this was the only area of 
the property where pine recruitment was noted.  With reduction of encroaching hardwoods, 
and reintroduction of prescribed fire, we expect the extent of cutthroat grass to increase.  
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Freshwater Forested Wetlands:  
Previously delineated forested wetland communities on this site include 9.3 acres of Floodplain 
Swamp, 13.1 acres of Hydric Hammock, and 18.4 acres of Baygall.  However, Floodplain Forest 
is a community type found along the floodplains of streams and rivers, and dominated by 
cypress species.  We did not observe this community type within Mackay Gardens; rather the 
areas previously delineated as floodplain forest is likely hydric hammock and/or baygall.  These 
community types are generally found east of the canal joining Lake Haines and Lake Rochelle, 
and are considerably integrated into one another.  These communities are closed canopy 
wetlands dominated by mature hardwoods such as oaks and bay trees, with other hardwoods 
such as cypress being present but not dominant, depending on the specific community type.  
These areas generally are not fire dependent and are in good condition at this site.  Habitat 
edges are degraded due to lack of fire in adjacent community types, demonstrating excessive 
growth of shrubs, vines, and other vegetation.  Historically, wildfires moving out of adjacent 
upland habitat types would have “pruned” this vegetation as fire traveled into the edges of 
these wetland habitat types.  Some areas of baygall are relatively young and show some 
evidence of recent disturbance, but will require little active management. 
 

Management Objectives and Resource Concerns 
 
Management Objectives 
Mackay Gardens has several defined management objectives listed within the official 
management plan developed for the property.  In this supplemental plan, we will focus on the 
objective to protect and enhance the quality of upland and wetland natural communities and 
wildlife habitats.  Related objectives include preservation of historic and cultural resources 
(including areas historically planted and maintained in non‐native ornamental species), and 
providing passive recreational opportunities to the public.  This plan will not address these 
related objectives, and it will be up to land managers on site as how best to balance wildlife 
habitat objectives with preservation of historic resources such as the gardens themselves, as 
well as balancing concerns with passive recreational use. 
 



8 

 

Resource Concerns 
Wildlife  
FWC’s Environmental Resource Analysis of the Mackay Gardens property as well as 
observations from both FWC and parks staff indicated that the following imperiled species may 
potentially occur or have been observed within the planning area: 

Common Name  Scientific Name  Status* 

Eastern Indigo Snake  Drymarchon corais couperi  FT 

Florida Sandhill Crane  Grus canadensis pratensis  ST 

Gopher Tortoise  Gopherus polyphemus  ST 

Little Blue Heron  Egretta caerulea  SSC 

Tricolored Heron  Egretta tricolor  SSC 

Limpkin  Aramus guarauna  SSC 

Bald Eagle  Haliaeetus leucocephalus  Special**

Sand Skink  Neoseps reynoldsi  FT 

Blue‐tailed Mole Skink  Eumeces egregius lividus  FT 

* FT ‐ Federally Threatened; ST ‐ State Threatened; SSC ‐ Species of 
Special Concern 
**The Bald Eagle is protected by the federal Bald and Golden Eagle 
Protection Act as well as the state Bald Eagle rule (FAC 68A‐16.002) 

 
Basic biological information on each of these listed species can be found online, at the Florida 
Natural Areas Inventory Online Field Guide to the Rare Plants and Animals of Florida: 
http://www.fnai.org/FieldGuide/index.cfm.  While our resource analysis did not specifically 
identify rare plant species, some are likely to occur on site, and the park is actively growing the 
federally Endangered Scrub Lupine (Lupinus aridorum) as part of restoration efforts for the 
park.  For further information on this and other federally listed plant species, please visit the US 
Fish and Wildlife Service’s (USFWS) South Florida Ecological Services Field Office website on 
south Florida listed plants: http://www.fws.gov/verobeach/ListedSpeciesPlants.html.  Further 
detailed information on federally listed plant and animal species can be found in the USFWS’s 
South Florida Multi‐Species Recovery Plan: 
http://www.fws.gov/verobeach/ListedSpeciesMSRP.html.  
 
Management techniques recommended in this plan are expected to benefit all potentially 
occurring imperiled species at this site by improving habitat conditions for these species.  With 
the exception of the Sand and Blue‐tailed Mole Skinks, the following mitigation guidelines 
should be followed in order to avoid impacts to listed species: 
 

 Gopher Tortoise – Under FWC policy, wildlife habitat management activities are exempt 
from any gopher tortoise permit requirements.  However, as tortoises are a focal 
species for managers at this park, we recommend flagging any existing burrow in areas 
where management activities will take place, and avoid any activity that may potentially 
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collapse a tortoise burrow (disking of firelanes, use of heavy equipment during 
management activities) within 25 ft. of a burrow.  

 Florida Sandhill Crane – Sandhill cranes nest in shallow, emergent wetlands, and will also 
nest in vegetated shorelines along lakes.  If Sandhill Cranes are found nesting on site, 
avoid activities within a 300 ft. buffer around the nest, until nesting is completed 
(Nesting primarily occurs in the late winter, but cranes have been found nesting any 
time from December through August.) 

 Bald Eagle –If new eagle nests become established on the property, nests need to be 
protected during the nesting season with a 660 ft. buffer.  Prescribed burning will be 
allowed near nesting trees during the non‐nesting season, as long as precautions are 
taken to protect the tree from fire (wet lining, hand clearing of fuel at the base of the 
tree, small spot fires near the tree if conditions allow, etc.). 

 Wading birds (Little Blue Heron, Snowy Egret, Tricolor Heron, Wood Stork) – potential foraging 
habitat exists on site for each of the above listed wading birds, but no nesting colonies 
are known to occur on this property.  All of the above species are colonial nesters, and 
nest in large, obvious groups, typically in wetland environments.  Minimization and 
avoidance measures are only required to protect nesting colonies of these birds, should 
they be found to occur on the property.  This would entail following a setback buffer of 
at least 300 feet during practice installations or any other potentially disturbing 
activities. 

 Sand and Blue‐tailed Mole Skinks:  This property contains areas defined by USFWS criteria 
as potential habitat for these species (Appendix E).  The USFWS currently requires an 
Incidental Take permit in order to conduct prescribed burns or to conduct any soil 
disturbing activities below 4 inches in occupied skink habitat.  As such, a consultation 
with the USFWS should be initiated prior to any prescribed burning or disking of 
firebreaks within areas identified as potential skink habitat.  If the Service should issue 
an incidental take permit for these activities at this site, any mitigation measures 
included in the permit should also be followed.  NOTE:  As an alternative to seeking a 
permit for prescribed burning activities, the City of Lake Alfred can choose to coordinate 
burns through an entity that already has an existing agreement with the USFWS.  Within 
central Florida, such an entity exists; the Nature Conservancy’s Lake Wales Ridge 
Prescribed Fire Strike Team is a resource available to both public and private 
landowners that can provide staff and expertise for conducting prescribed fires.  
Because the strike team already has an agreement in place with the USFWS, if strike 
team staff assist on a burn, the city would be covered in terms of permit obligations for 
sand skinks.   

 
Soil and Water 
There are some soil resource concerns on the Mackay Gardens property as a result of the 
considerable amount of fall present in the topography of the property, it will be important to 
consider slope when designing practices such as firebreaks or other ground‐disturbing 
activities, in order to minimize the possibility of downslope erosion.  Areas near the boat launch 
access show evidence of erosion due to the maintenance of an open groundcover layer through 
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mowing.  We advise this area be left to vegetate, with mowing being minimized along the 
access.   
 
Invasive Species 
Mackay Gardens contains infestations of a number of invasive plants, including Cat’s Claw Vine 
(Macfadyena unguis‐cati), Rosary Pea (Abrus precatorius), Guinea Grass (Panicum maximum), 
Para Grass (Urochloa mutica), Natal Grass (Melinis repens), Cogon Grass (Imperata cylindrica), 
Torpedo Grass (Panicum repens), Golden Bamboo (Phyllostachys aurea), Melaleuca (Melaleuca 
quinquenervia), Surinam Cherry (Eugenia uniflora), Lantana (Lantana camara), Caesar’s Weed 
(Urena lobata), Brazilian Pepper (Schinus terebinthfolius), Camphor Tree (Cinnamonum 
camphora), Wild Taro (Colocasia Esculenta), and Peruvian Primrose Willow (Ludwigia 
peruviana).  With a few exceptions, pest plant infestations are relatively low at this site due to 
active management by staff and volunteers.  During site visits, we noted Golden Bamboo as 
having the largest areas of infestation, especially along slope habitats near Lake Rochelle.  
Guinea Grass is relatively widespread within the park.  Lakeshore habitats had some of the 
most extensive and most dense infestations of plants such as Torpedo Grass, Primrose Willow, 
Para Grass, and Wild Taro.  However, treatment of these near shore habitats may not be within 
the jurisdiction of parks staff and may require cooperation with entities responsible for lakes 
management.  Treatment of existing exotics will be discussed in the management 
recommendations section of this document. 
 
Boundary Concerns 
Mackay Gardens is currently not protected by boundary fencing.  We recommend that parks 
staff consider erecting boundary fencing or planting hedgerows along the property line in order 
to minimize off‐hours trespass by members of the public.  Parks staff has mentioned that use of 
the property during off‐hours is occurring.  While it’s never completely possible to eliminate 
such activities, steps need to be taken to minimize these activities in order to prevent potential 
damage to on site resources, and to prevent the possibility of activities which could create risks 
of catastrophic wildfire (such as campfires). 
 
Wildfire Risk 
Mackay Gardens is currently at risk of catastrophic wildfire due to the excessive fuel load 
buildup in many existing natural communities.  Ladder fuels present throughout the site 
present a risk of crown fires.  The relatively small size of the site and its relatively protected 
borders help minimize some risk, and many of the habitats on site are not easily ignited in their 
current state, but during drought or extreme dry conditions, risk of catastrophic wildfire 
increases.  The site is at far greater risk for ignition due to the activities of humans relative to 
natural ignition sources, especially as the park borders urban areas and has an unprotected 
boundary.  Wildfire risk can be minimized by following habitat management recommendations 
found in this plan. 
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Management Recommendations: 
 
Wildlife habitat management is a complicated subject to master, as much an art as a science, 
and requiring considerable informed judgment on the part of land managers.  It is an adaptive 
process, requiring that mangers be able to judge conditions on the ground and make 
adjustments to their management practices as necessary.  It is our intention to provide as much 
information as is realistically possible in this plan in order to allow landowners to conduct 
management practices independently.  However, staff from FWC and other land managing 
agencies are available to lend our expertise and judgment to landowners seeking to implement 
these management recommendations.  Feel free to contact these agencies at any time if you 
need assistance in making a management decision or in following the recommendations 
provided in this plan.   
 
Management Recommendations for Current Ecological Communities   
 
Vegetative Targets for Existing Ecological Communities 
The management goal for this site is restoration of upland habitats to promote habitat 
conditions for the benefit of all wildlife, but especially for listed species such as Gopher 
Tortoises.  As such, setting measurable management objectives that describe the desired 
vegetative composition and structure of habitats targeted for management will be most useful 
for facilitating recommended management practices.  The overriding theme for vegetation 
management at this site will be setting back succession through elimination of excessive oak 
trees and midstory hardwoods in order to open up the canopy, allow light penetration to the 
ground, and allow the regeneration of herbaceous groundcover species that serve as important 
food sources for gopher tortoises and other wildlife. 
 

Wildlife habitat management objectives for Forested Upland habitats should include the 
following: 

 Xeric Hammock  
o Treat all infestations of Category I and II invasive plants, and develop a 

monitoring plan to prevent re‐sprouting of past infestation or establishment of 
new infestations. 

o Allow prescribed fires to burn through these habitats where safe, or where 
enough ground fuel exists to allow a fire to carry through.  Fire return intervals 
should be based on surrounding community types. 

o Brush management may be used in sections of xeric hammock near the 
lakeshore where young hardwood shrubs and palmetto growth have developed 
into an older rough.  Hardwood shrubs and palmetto should be maintained at 4‐
6 ft. heights or less after initial treatments.  

 
Wildlife habitat management objective for High Pine habitats should include the following: 

 Use a combination of brush management and prescribed fire to maintain vegetative 
composition in the following condition: 
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o Sandhill 
 Use mechanical treatments to restore and maintain hardwood midstory 

at 10% coverage or less and under 6 ft. height.  
 Reduce mature oak component to 1‐2 mature oaks per acre.  Sand live 

oaks should be minimized in favor of turkey oak. 
 Palmetto is currently not a major component of these habitats, but it is 

likely to colonize after hardwood removal.   Palmetto coverage should be 
maintained at 30% or less, with average heights under 4 ft. 

 Promote a robust groundcover layer of diverse grasses and herbaceous 
plants through the use of prescribed fire on a short return interval of 2‐3 
years.  

 Treat all infestations of Category I and II invasive plants, and develop a 
monitoring plan to prevent re‐sprouting of past infestation or 
establishment of new infestations. 

o Scrub 
 We have currently not set vegetative targets for scrub habitat, as areas 

where scrub was delineated in the past is currently mature xeric 
hammock, with little evidence that scrub ever existed.  Because of the 
expense and time that would be involved in trying to recover this habitat 
type, we expect that scrub restoration will not take place within the 5 
year timeframe of this plan.  This topic can be revisited when this plan is 
reviewed and updated. 

 
Wildlife habitat management objectives for Pine Flatwoods should include the following: 

 Use a combination of brush management and prescribed fire to maintain vegetative 
composition in the following condition: 

o Wet Flatwoods (Cutthroat Seep) 
 Maintenance of the pine canopy at 40% or less 
 Maintenance of the palmetto/hardwood shrub midstory at 10% or less. 
 Elimination of any mature oak trees, with 1‐2 mid‐stage oaks being 

acceptable per acre. 
 Treat all infestations of Category I and II invasive plants, and develop a 

monitoring plan to prevent re‐sprouting of past infestation or 
establishment of new infestations. 

 Promote re‐establishment and growth of Cutthroat grass using 
prescribed fire on a short return interval of 2‐3 years. 

o Mesic Flatwoods  
 Maintenance of the palmetto layer at 40% or less coverage and 4ft. or 

less average height. 
 Maintenance of all other hardwoods at less than 20% coverage and an 

average of 4‐6 ft. height. 
 Maintenance of the pine canopy coverage of 40% or less. 
 Maintenance of less than 1 mature oak tree per acre. 
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 Protection of pine snags where present for wildlife benefits. 
 Promote a robust groundcover layer of diverse grasses and herbaceous 

plants using prescribed fire on a short return interval of 2‐3 years 
 Treat all infestations of Category I and II invasive plants, and develop a 

monitoring plan to prevent re‐sprouting of past infestation or 
establishment of new infestations. 

 
Wildlife habitat management objectives for Freshwater Forested Wetlands should include the 
following:  

 Floodplain Swamp, Hydric Hammock, and Baygall 
o Treat all infestations of Category I and II invasive plants, and develop a 

monitoring plan to prevent re‐sprouting of past infestation or establishment of 
new infestations. 

 
Specific Practice Recommendations to Meet Vegetative Targets 
 

Selective Tree Removal 
 

Objectives 
Reduce the number and density of mature oaks in all formerly open‐canopied upland systems 
in order to allow light penetration and encourage the growth of representative plant species in 
these communities. 
 
General Considerations 
A combination of historical aerial photographs, soils characteristics, and previously conducted 
habitat inventories demonstrate that Mackay Gardens formerly contained several regionally 
important habitat types that are no longer present.  These once pine‐dominated, open 
canopied habitat types have been lost due to vegetative succession resulting from fire 
suppression and a lack of active management.  Where various high pine systems formerly 
existed, now all that remains is closed canopy oak hammocks.  Oak hammock is generally of low 
utility to wildlife species, especially focal species at this park such as gopher tortoises, due to 
the fact that light suppression from a dense closed canopy prevents the growth of herbaceous 
groundcover species that serve as food for wildlife.  Instead, oak hammock serves little more 
than sheltering habitat for wildlife, such as our larger mammal species (deer, bears, and so 
forth).  In order to restore the rare and declining habitat types, as well as to promote conditions 
for focal species such as gopher tortoises, selective tree removal will be needed in combination 
with other techniques (discussed below) to restore the open canopied conditions conducive to 
the growth and health of characteristic vegetative species that once existed here.  Historical 
aerial photographs suggest that the majority of the site, now in closed canopy forest, was once 
a low density pine forest with virtually no oak trees outside of a few areas near the lake and in 
wetland areas around the artificial canal to the east (a historical aerial photo is located in 
Appendix B).  
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Habitat restoration on the scale that would be required at Mackay Gardens in order to restore 
previously existing habitat types is a daunting undertaking due to the expense and amount of 
work required.  The most difficult and expensive vegetative issue to address is the presence of 
mature oak trees, which now exist in high density at this site.  Removal of these trees is 
problematic in the amount of work required, the fact that oak species in Florida have little 
commercial value, and that debris left by oak removal is costly and labor intensive to remove.  
Oak trees are also valued by recreating members of the public due to the shade these trees 
provide.  However, effective habitat restoration will require that the excessive density of oaks 
at this site be addressed.  Otherwise this site will serve little value to important focal species of 
wildlife such as gopher tortoises. 
 
Techniques 
Because of the labor and expense associated with selective removal of mature oak trees, we 
would recommend that this undertaking be considered on a long‐term timeframe.  From a 
planning perspective, treatment of small plots (ideally in the 1‐2 acre size) on an annual basis 
may be an ideal approach for this site.  We would recommend prioritizing areas that will 
present the least challenge for initial treatments, such as areas near the canal that were 
formerly sandhill but are now young xeric hammock.  Because remnant vegetation 
characteristic of sandhill communities is present in this area, removal of oak trees is likely to 
generate the most ideal vegetative response when compared to areas that have been in mature 
xeric hammock for longer time frames.   
 
In terms of techniques needed for tree removal, unfortunately due to the low commercial value 
of oak trees, hand removal of trees is essentially the primary option available at this site.  We 
would recommend reducing the density of mature trees to 1‐2 mature oaks per acre or less, 
depending on the size of trees.  A sprawling mature live oak is going to be more important to 
remove, compared to a mid‐stage oak tree that creates less groundcover shading.  Leaving 
some large oaks as shade trees for visitors recreating in the park is certainly acceptable, but 
parks staff will need to make a decision as to the amount of tradeoff between providing shade 
trees and providing appropriate habitat conditions that will be ideal for this site.  For oak trees 
that are targeted for removal, it will be important to consider how to handle the debris left 
from taking the tree down.  Large logs, branches, and stumps will potentially impede any 
attempts to introduce fire to restored areas due to the mop‐up and smoke management issues 
that thousand hour fuels can create.  Complete removal of large limbs and logs is ideal, but may 
not be practical at this site.  Pile burning of logs and large limbs may be an alternative for 
eliminating these hazards.  Another option may be to offer felled oaks as free firewood to the 
public, though this also will require extra labor in cutting and splitting felled oaks in a way that 
makes them easy for members of the public to pick up. 
 
Scheduling and Rotation   
As mentioned, since this site has an excess of mature oak trees, removal of these trees will be a 
long term process over many years.  Treatment of 1‐2 acres per year or as funding and 
manpower availability dictates, will allow parks staff to “chip away” at the problem in a more 
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manageable way.  Also as mentioned, priority for initial treatments should be on those habitat 
areas that will require the least amount of effort to restore, in order to maximize the benefits 
of this type of treatment over time.  In areas of true mature oak hammock, small test plots 
could be initially conducted to judge vegetative responses as a result of treatments in order to 
prioritize where the best areas to treat are found.  
 

Brush Management 
 
Objectives 
Reduce or eliminate areas of overgrown hardwoods or other undesirable plants that are 
currently too overgrown to allow fire alone to achieve control.  As a secondary objective, 
reduce fuel loads for wildfire mitigation.   
  
General Considerations 
Most of the natural communities present at Mackay Gardens have an excessive midstory of 
hardwood trees and shrubs due to fire suppression and a lack of active midstory management.  
In order to meet the midstory vegetative targets listed above, we would recommend using 
brush management as an initial treatment to remove excessive midstory growth and to 
facilitate the use of prescribed fire.  Brush management is generally used as a habitat 
“resetting” technique in areas where conditions are so far out of desired maintenance 
condition that application of fire alone will not be sufficient to achieve midstory reduction and 
groundcover regeneration objectives.  Thus, initial brush management treatments should aim 
to completely remove overgrown midstory vegetation.  Fuels laid on the ground through brush 
management can then be consumed more safely and with more control through the use of 
prescribed fire.  Typically, once a brush management treatment has been completed, 
prescribed fire alone can be used to maintain habitat conditions within the vegetative 
parameters listed above going into the future.   
 
As mentioned, initial brush management treatments should aim to completely remove 
midstory hardwoods.  However, it is likely that future brush management treatments will be 
required at Mackay Gardens because of some of the difficulties that may be encountered when 
trying to use prescribed fire on a regular rotation within such close proximity to urban interface.   
If brush management treatments are used in the future to manage habitats in maintenance 
condition, complete removal of hardwoods is not recommended.  Instead we recommend what 
is known as a “sloppy chop”; brush management is used more skillfully in order to maintain an 
uneven age composition of the midstory.  Some areas (no more than 10‐20%) of the midstory 
should be left untreated, in order to develop a mosaic of vegetative and structural diversity 
within the stand.  Areas left untreated can then be treated on the next rotation of brush 
management in order to maintain the mosaic and prevent any areas from getting too far 
outside of the midstory vegetative parameters discussed above. 
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Techniques 
Several options are available to help complete brush management at this site.  Because most of 
the areas needed for treatment are in semi‐mature hardwoods, brushhogs, mulching mowers, 
or gyrotracs will be the most effective treatment options.  In cases where mature hardwoods 
are targeted for removal, mechanical treatments are impractical.  Because of the relatively 
small size of this site, hand removal of trees is recommended.   Rollerchoppers are commonly 
used to treat areas of semi‐mature hardwoods.  However we do not recommend this technique 
at this site as most areas are too overgrown for a rollerchopper to be effective.  In addition, 
steep slopes in certain areas of the site that require mechanical treatment could present soil 
erosion concerns, and we would not recommend using a soil disturbing technique in these 
areas.  The presence of potential sand skink habitat also argues against the use of potentially 
ground disturbing techniques such as rollerchopping.    
 
Scheduling and Rotation 
Brush management can be conducted at any time of the year, but in order to maximize the 
benefits of these treatments we would recommend that they be conducted within 30‐60 days 
of planned prescribed burns.  When paired with prescribed burning, and when appropriate 
burn intervals are followed, future needs for brush management treatments can be significantly 
reduced.  Burning shortly after a brush management treatment is also the most effective means 
of removing woody debris left behind from the treatment, which serves to benefit regenerating 
grasses and herbaceous plants post‐burn.  Further brush management treatments should be 
considered if habitat conditions deteriorate to the point that the vegetative parameters listed 
above are exceeded. 
 
 
Prescribed Burning 
 
Objectives 

Use prescribed fire on appropriate return intervals to maintain natural communities under 
conditions that maximize their ecological function.  Use fire as a restoration tool to ensure that 
communities not currently meeting vegetative targets are restored to proper vegetative 
balance and ecological function.  Use prescribed fire to manage fuel loads to minimize the risk 
of catastrophic wildfire. 
 
Planned Burn Area 

Mackay Gardens contains several upland natural communities that historically burned on a 
short return interval.  While most of these areas have not been burned in many years and 
contain excessive fuel loads, they are planned to be restored to conditions that will allow for 
the regular use of prescribed fire.  Once initial vegetation management is completed, 
prescribed fire will be used to remove excessive fuels, and then will be used to maintain natural 
communities to maximize ecological function.  All restored upland communities are planned for 
prescribed fire.  Areas of the park in which initial restoration through brush management, 
invasive species removal, and tree removal should not be burned due to excessive fuel loads.  



17 

 

Burning these areas under current conditions could present control challenges if they do light, 
or they may simply not ignite due to a lack of carrying ground fuels. 
 
We have intentionally left delineation of burn units to the discretion of land managers at this 
site, due to the uncertainties in determining the extent and scheduling of initial brush 
management treatments as time, manpower, and funding allow.  However, we propose some 
general guidelines to assist managers in deterimining prioritization of restoration efforts, as 
well as burn unit sizes.  Based on observed conditions and the goals of land managers, we 
suggest that initial prioritization be given to remnant sandhill communities east of the manor 
house, mesic flatwoods communities along the southwest corner of the canal, and remnant 
cutthroat seeps east of the canal.  Of these areas, mesic flatwoods are in the best condition for 
initial burning.  If done with care, this area could actually be burned without an initial brush 
management treatment.  Other areas initially planned for burning include the xeric hammock 
communities (slope forest) along the lakeshore.  There are several other areas within the park 
that were formerly composed of pyrogenic natural communities, and currently exist as 
overgrown roughs or have transitioned into oak hammocks.  Due to the time and expense of 
restoration in communities that have succeeded to mature hammock, it is uncertain whether or 
not the park will have the time, manpower, and funding to attempt to restore these areas 
within the timeframe of this plan.  We would not recommend introducing fire into these areas 
until they have had significant vegetative management completed. 
 
Because Mackay Gardens falls so close to urban interface, we would recommend that planned 
burns do not exceed 20 acres in size due to smoke management concerns.  Burns of 20 acres or 
smaller in communities that have been recently treated with brush management or are already 
in maintenance condition generally do not present a large smoke concern when the burn 
footprint is 20 acres or less.  Even so, smoke screening will be critical when planning any burns 
at this site in order to prevent impacts to nearby smoke sensitive areas. 
 
Burn Scheduling and Rotation 
 
The different habitat types found on the Stokes property burn on different fire return intervals, 
and as a result burn rotation scheduling over the long run will be slightly more complicated 
(especially as ecological restoration proceeds and habitat restoration begins to take place): 

 Mesic Flatwoods: Mesic flatwoods typically burn on a short fire return interval of 2‐3 
years. 

 Cutthroat Flatwoods: Cutthroat dominated habitats typically burn on a short fire return 
interval of 1‐3 years. 

 Bay Heads: Bay Heads are generally not a fire dependent community, but they often 
develop “edge effects” of taller and undesirable vegetation when fire is intentionally 
excluded from them (especially wax myrtle, climbing vines and other ladder fuels).  They 
also have a tendency to expand as a result of fire exclusion, as young bay trees are not 
fire tolerant and are “pruned back” when fires in surrounding pyrogenic communities 
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are allowed to burn into a bay head.  As a result, fire should be allowed to run into bay 
heads as conditions allow.   

 Xeric Hammocks: Oak hammocks are generally not a fire dependent community, but like 
bayheads they often develop “edge effects” of taller vegetation when fire is 
intentionally excluded from them, or in areas where the overstory is thinner, fire 
dependent vegetation may be able to grow.  As a result, fire should be allowed to burn 
into hammocks on the property.  The return interval should follow the same as 
surrounding pyrogenic communities.   

 
Mosaic Burning 
Due to the amount of time since fire was last applied to ecological communities on this 
property, it is recommended that the goal of initial burns on the property should be to burn 
each field as uniformly and completely as possible.  However, once the property is returned to 
an appropriate fire return interval, follow‐up burns should be applied in a manner that 
produces a “patchy” or “mosaic” burn, in which some patches of habitat within the planned 
burn area remain unburned.  The goal of mosaic burning is to increase the vegetative diversity 
of habitats within the burn unit, and mimic the effects of naturally occurring wildfires.  During 
wildfires, variations in terrain, habitat, moisture conditions, and weather effects results in burn 
pattern in which fire intensity varies over the burn area and patches of unburned habitat may 
remain following a fire.  As repeated wildfires burn through an area over time, the resulting 
landscape mosaic will contain patches of habitat that vary in age and vegetative composition, in 
direct correlation to the time since they last burned.  This landscape mosaic results in a much 
more diverse vegetative community, which benefits wildlife species by increasing the number 
and amount of potential food sources.   
 
Mosaic burning on the property can be promoted in multiple ways.  Conditions on the ground 
during the burn can be allowed to dictate what patches of habitat remain unburned; for 
instance, burning during the growing season at higher relative humidity, or burning when soil 
conditions are wetter will promote a patchy burn.  In addition, natural landscape features on 
the property such as bayheads or hammocks will likely cause natural fire shadows downwind, 
which will lead to unburned patches remaining after a fire.  Encouraging ignition crews to 
refrain from igniting every single unburned patch during prescribed fire operations, as well as 
using ignition techniques such as spot firing can also help encourage mosaic burns.  Ideally, a 
mosaic pattern that leaves 10‐40% of burn units unburned after a fire is recommended.    
 
Recommended Burn Season 
Growing season burns provide the best benefit for wildlife, as many species of native plants 
require burning during the growing season to stimulate flowering and seeding (for instance, 
cutthroat grass rarely flowers unless burned during the growing season).  Growing season burns 
also provide the best benefit in terms of achieving hardwood control, as hardwoods such as 
small oaks and wax myrtle are most susceptible to fire after leaf out during the early growing 
season.  However, alternating between growing season and dormant season burns will increase 
overall plant diversity within habitats, which can benefit wildlife by increasing the number of 
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plant species that act as food sources.  In addition, hydrologic conditions in wetter areas may 
dictate that burns will not be successful unless conducted during drier times of the year 
(dormant season or early growing season).  With these factors in mind, we recommend 
prioritizing burns during the growing season (particularly early in the season), with occasional 
dormant season burns being conducted to increase plant diversity.  
 
Other Planning Considerations 
A large concern for any burning in wetland areas is the potential for muck fires where mucky 
soils exist.  While historically, muck fires occurred naturally and are in fact very beneficial for 
many habitat types and the species that utilize them, our current prescribed burning 
environment precludes us from allowing muck to burn, due to the smoke issues that these fires 
present, the fact that they can burn for long periods of time, and are sometimes difficult to 
contain.   The control issues that muck fires present are unacceptable under current burning 
guidelines and rules.  As a result, it is critically important to ensure that enough moisture is 
present in the soil in mucky areas to allow fires to burn across these areas without igniting 
muck.  We definitely encourage burning areas with mucky soils, but again, it is important to 
ensure that the areas are wet enough to prevent muck fires. 
 
Operational Planning for Prescribed Burning 
Specific operational planning for prescribed fires is the responsibility of land managers.  We 
recommend that a certified Florida prescribed burner write all burn prescriptions and conduct 
all burns in order to reduce liability concerns for the landowner.  Authorization for prescribed 
burning must be obtained from the Florida Forest Service on the day of the planned burn.  A 
written burn prescription should be prepared for all burns (following the guidance in Florida 
Administrative Code, rule 5I‐2.006), and at minimum should contain the following: 1.) Stand or 
site description, 2.) Map of the area to be burned, 3.) Number of personnel and equipment 
available, 4.) Desired weather factors (surface and transport wind speeds and directions, 
minimum mixing height, minimum relative humidity, maximum temperature, minimum fine 
fuel moisture) 5.) Desired fire behavior factors (burn technique, flame length, rate of spread), 
6.) Time and date that the prescription was prepared, 7.) Authorization date and period of 
authorization, 8.) Smoke screening evaluation, and 9.) The signature and number of the 
certified burn manager.   
 
No  prescribed burning should be conducted in areas identified as potential sand skink habitat 
prior to consultation with the U.S. Fish and Wildlife Service, or coordination with entities that 
already have permits in place (such as the Lake Wales Ridge Prescribed Fire Strike Team). 
 
Firebreaks 
 
Objectives 
Provide appropriate control lines to ensure that prescribed burns remain within planned burn 
areas. 
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Establishment and Maintenance 
We recommend that a permanent break is established and maintained along the property 
boundary to ensure that fires from either on or off property do not breach the boundary.  
Interior lines should only be established prior to a planned burn, and should not be maintained 
permanently.  Options for breaks include disked lines or vegetated breaks.  We recommend 
avoiding disked lines wherever practical, as disked breaks damage soils, present soil erosion 
issues, and can serve as establishment areas for invasive plants. 
 
Other Considerations 
Disked firebreaks are not recommended within the “drip line” of any live pine tree, due to the 
possibility of disks damaging root systems.   
 
Because of the potential presence of sand skinks, no disked firebreaks should be installed in 
areas delineated as potential skink habitat prior to consultation with the US Fish and Wildlife 
Service. 
 
 
Invasive Plant Control 
 

Objectives 
Eliminate all FLEPPC Category I and II invasive plants where practical, and/or maintain them at 

as low a level as is feasible. 

Prioritization and Treatment 
Treatment protocols for many Category I and II invasive plants have been developed by the 
University of Florida IFAS extension, and we recommend that these treatment protocols be 
used.  The Center for Aquatic and Invasive Plants (University of Florida, IFAS) maintains species 
accounts and treatment protocols for many of Florida’s invasive plants 
(http://plants.ifas.ufl.edu/).  A table of observed exotics and links to specific protocols is found 
in the following table: 
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Common Name  Scientific Name 
FLEPPC 
Category

IFAS control and Treatment 
Information 

Rosary Pea   Abrus precatorius  I  http://plants.ifas.ufl.edu/node/23  

Camphor Tree   Cinnamonum camphora  I  http://plants.ifas.ufl.edu/node/101 

Wild Taro  Colocasia esculenta  I  http://plants.ifas.ufl.edu/node/108 

Wild Taro   Colocasia Esculenta  I  http://plants.ifas.ufl.edu/node/108 

Surinam Cherry   Eugenia uniflora  I  http://plants.ifas.ufl.edu/node/157 

Cogon Grass   Imperata cylindrical  I  http://plants.ifas.ufl.edu/node/199 

Lantana  Lantana camara  I  http://plants.ifas.ufl.edu/node/223 

Peruvian Primrose Willow  Ludwigia peruviana  I  http://plants.ifas.ufl.edu/node/249 

Cat’s Claw Vine   Macfadyena unguis‐cati  I  http://plants.ifas.ufl.edu/node/259 

Melaleuca  Melaleuca quinquenervia  I  http://plants.ifas.ufl.edu/node/264 

Torpedo Grass  Panicum repens  I  http://plants.ifas.ufl.edu/node/308 

Torpedo Grass   Panicum repens  I  http://plants.ifas.ufl.edu/node/308 

Natal Grass   Rhynchelytrum repens  I  http://plants.ifas.ufl.edu/node/651 

Brazilian Pepper   Schinus terebinthfolius  I  http://plants.ifas.ufl.edu/node/405 

Caesar’s Weed   Urena lobata  I  http://plants.ifas.ufl.edu/node/460 

Para Grass   Urochloa mutica  I  http://plants.ifas.ufl.edu/node/71 

Guinea Grass   Panicum maximum  II  http://plants.ifas.ufl.edu/node/307 

Golden Bamboo  Phyllostachys aurea  II  http://plants.ifas.ufl.edu/node/324 

 
 
Other Considerations 
New infestations of invasive species can often be caused by seed transfer from equipment 
brought onto the property from off‐site (such as mowers, disks, ATV’s, etc.).  As an important 
preventative measure for avoiding new infestations of invasive plants, we recommend that the 
land managers require all contractors to thoroughly clean any machinery required for land 
management activities before it is brought on site.   
  
Monitoring 
A long‐term monitoring plan for existing infestations to evaluate treatment success and the 
need for follow‐up treatments should be developed, as many of the species noted here are 
notorious for the amount of time needed to gain control, recolonization potential, and general 
difficulty in achieving a complete kill.  Long term monitoring should also be conducted to watch 
out for new infestations of these plants, or other Category I and II invasive plants that may 
show up on property.  Achieving control of new infestations is much cheaper and easier if you 
catch them early, versus the time, expense, and difficulty of having to treat full‐blown 
infestations.  For the full list of Category I and Category II invasive plants, visit the website: 
http://www.fleppc.org/list/list.htm.   



 
APPENDIX A:  General Location Map 

   



INWOOD

LAKE ALFRED

POLK

General Location Map

Ê

0 10.5 Miles Mackay Gardens and Lakeside Preserve
Polk County, FL

Map Prepared July 2014
by Joe Sage

Legend

Boundary



 
APPENDIX B:  Current and Historical Aerial Photos 

   



Mackay Gardens Aerial Photo

Ê

0 0.250.125 Miles Mackay Gardens and Lakeside Preserve
Polk County, FL

Map Prepared July 2014
by Joe Sage

Legend

Boundary



Mackay Gardens 1941 Aerial Photo

Ê

0 0.350.175 Miles Mackay Gardens and Lakeside Preserve
Polk County, FL

Map Prepared July 2014
by Joe Sage



 
APPENDIX C:  Natural Communities Map 

   





 
APPENDIX D:  Natural Communities Photos 

   



Upland Forested Hardwoods => Xeric Hammock 

 

 
Example of Xeric Hammock at Mackay Gardens 
 

 
Xeric Hammock at Lake Wales Ridge State Forest (FNAI 2010 Natural Communities Guide) 
   



High Pine and Scrub => Sandhill 

 

 
Remnant Sandhill community at Mackay Gardens – current conditions 
 

 
High quality Sandhill habitat at Tiger Creek Preserve (The Nature Conservancy) – FNAI reference site 
photo 
   



High Pine and Scrub => Scrub 

 

 
Area formerly delineated in Scrub at Mackay Gardens is now a closed canopy Xeric Hammock 
 

 
Scrub habitat in ideal condition at the Lake Wales Ridge Wildlife Environmental Area, Silver Lake tract 
(Avon Park, FL) – FNAI reference site photo. 
   



Pine Flatwoods => Scrubby Flatwoods 

 

 
Area delineated as Scrubby Flatwoods at Mackay Gardens.  Remaining pine trees are sparse, and a 
dense overstory of oaks is developing.  This community is currently a young Xeric Hammock. 
 

 
Scrubby Flatwoods under maintenance condition at Archbold Biological Station (Venus, FL) 
   



Pine Flatwoods => Mesic Flatwoods 

 

 
Mesic Flatwoods at Mackay Gardens – current conditions 
 

 
Mesic Flatwoods at Jonathan Dickinson State Park (Hobe Sound, FL) ‐ FNAI reference site photo 



Freshwater Forested Wetlands => Hydric Hammock, Baygall 

 
Mature Baygall (Sebring, FL) – reference photo 
 

 
Hydric Hammock (Sebring, FL) – reference photo 
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Polk County, Florida
Survey Area Data:  Version 9, Dec 19, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Dec 8, 2010—Mar 13,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Polk County, Florida (FL105)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

2 Apopka fine sand, 0 to 5 percent
slopes

10.4 9.3%

3 Candler sand, 0 to 5 percent
slopes

35.9 32.1%

13 Samsula muck 10.8 9.7%

14 Sparr sand, 0 to 5 percent slopes 5.6 5.0%

15 Tavares fine sand, 0 to 5 percent
slopes

2.6 2.3%

17 Smyrna and Myakka fine sands 9.0 8.0%

27 Kendrick fine sand, 0 to 5
percent slopes

8.3 7.5%

31 Adamsville fine sand, 0 to 2
percent slopes

14.3 12.8%

35 Hontoon muck 14.9 13.3%

Totals for Area of Interest 111.8 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the

Custom Soil Resource Report
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contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Polk County, Florida

2—Apopka fine sand, 0 to 5 percent slopes

Map Unit Setting
Elevation: 10 to 260 feet
Mean annual precipitation: 45 to 56 inches
Mean annual air temperature: 66 to 75 degrees F
Frost-free period: 287 to 365 days

Map Unit Composition
Apopka and similar soils: 85 percent
Minor components: 15 percent

Description of Apopka

Setting
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (two-dimensional): Summit, shoulder, footslope
Landform position (three-dimensional): Crest, nose slope, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Eolian or sandy marine deposits over loamy marine deposits

Typical profile
A - 0 to 7 inches: moderately acid, fine sand
E - 7 to 50 inches: moderately acid, fine sand
Bt1 - 50 to 67 inches: moderately acid, fine sandy loam
Bt2 - 67 to 80 inches: moderately acid, sandy clay loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 12.0
Available water storage in profile: Low (about 5.1 inches)

Interpretive groups
Farmland classification: Farmland of unique importance
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on ridges and dunes of xeric uplands

(G154XB111FL), Unnamed (G154XU111FL)

Minor Components

Sparr
Percent of map unit: 5 percent

Custom Soil Resource Report
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Landform: Rises on marine terraces, flats on marine terraces
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: Upland Hardwood Hammocks (R154XY008FL)
Other vegetative classification: Sandy soils on rises and knolls of mesic uplands

(G154XB131FL), Unnamed (G154XU080FL)

Candler
Percent of map unit: 5 percent
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, tread
Down-slope shape: Convex, linear
Across-slope shape: Concave, convex, linear
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on ridges and dunes of xeric uplands

(G155XB111FL), Unnamed (G154XU195FL)

Tavares
Percent of map unit: 5 percent
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on rises, knolls, and ridges of mesic

uplands (G154XB121FL), Unnamed (G154XS142FL)

3—Candler sand, 0 to 5 percent slopes

Map Unit Setting
Elevation: 10 to 260 feet
Mean annual precipitation: 47 to 56 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 280 to 365 days

Map Unit Composition
Candler and similar soils: 90 percent
Minor components: 10 percent

Description of Candler

Setting
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Interfluve, side slope, tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Eolian deposits and/or sandy and loamy marine deposits

Custom Soil Resource Report
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Typical profile
A - 0 to 6 inches: moderately acid, sand
E - 6 to 63 inches: moderately acid, sand
E and Bt - 63 to 80 inches: strongly acid, sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 2.5 inches)

Interpretive groups
Farmland classification: Farmland of unique importance
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on ridges and dunes of xeric uplands

(G154XB111FL), Unnamed (G154XU111FL)

Minor Components

Tavares
Percent of map unit: 5 percent
Landform: Ridges on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex, concave
Across-slope shape: Linear, concave
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on rises, knolls, and ridges of mesic

uplands (G154XB121FL), Unnamed (G154XU142FL)

Millhopper
Percent of map unit: 5 percent
Landform: Rises on marine terraces, flats on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear, convex
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on rises, knolls, and ridges of mesic

uplands (G154XB121FL), Unnamed (G154XU142FL)
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13—Samsula muck

Map Unit Setting
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days

Map Unit Composition
Samsula and similar soils: 80 percent
Minor components: 20 percent

Description of Samsula

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Herbaceous organic material over sandy marine deposits

Typical profile
Oa - 0 to 31 inches: , muck
Cg - 31 to 80 inches: extremely acid, sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Moderate (about 8.3 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A/D
Ecological site: Freshwater Marshes and Ponds (R154XY010FL)
Other vegetative classification: Organic soils in depressions and on flood plains

(G154XB645FL), Unnamed (G155XU850FL)

Minor Components

Hontoon
Percent of map unit: 10 percent
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Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: Freshwater Marshes and Ponds (R154XY010FL)
Other vegetative classification: Organic soils in depressions and on flood plains

(G154XB645FL), Unnamed (G154XU850FL)

Placid, depressional
Percent of map unit: 10 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: Freshwater Marshes and Ponds (R154XY010FL)
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in

depressions (G154XB145FL), Unnamed (G155XU800FL)

14—Sparr sand, 0 to 5 percent slopes

Map Unit Setting
Elevation: 20 to 150 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days

Map Unit Composition
Sparr and similar soils: 85 percent
Minor components: 15 percent

Description of Sparr

Setting
Landform: Knolls on marine terraces, rises on marine terraces
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 8 inches: moderately acid, sand
E - 8 to 57 inches: moderately acid, sand
Bt - 57 to 80 inches: strongly acid, sandy clay loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: About 18 to 42 inches
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Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Low (about 4.6 inches)

Interpretive groups
Farmland classification: Farmland of unique importance
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Ecological site: Upland Hardwood Hammocks (R154XY008FL)
Other vegetative classification: Sandy soils on rises and knolls of mesic uplands

(G154XB131FL), Unnamed (G154XU080FL)

Minor Components

Millhopper
Percent of map unit: 4 percent
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: Upland Hardwood Hammocks (R154XY008FL)
Other vegetative classification: Sandy soils on rises, knolls, and ridges of mesic

uplands (G154XB121FL), Unnamed (G154XU142FL)

Candler
Percent of map unit: 4 percent
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on ridges and dunes of xeric uplands

(G154XB111FL), Unnamed (G154XU192FL)

Apopka
Percent of map unit: 4 percent
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on ridges and dunes of xeric uplands

(G154XB111FL), Unnamed (G154XU142FL)

Tavares
Percent of map unit: 3 percent
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on rises, knolls, and ridges of mesic

uplands (G154XB121FL), Unnamed (G154XU142FL)
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15—Tavares fine sand, 0 to 5 percent slopes

Map Unit Setting
Elevation: 10 to 150 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days

Map Unit Composition
Tavares and similar soils: 85 percent
Minor components: 15 percent

Description of Tavares

Setting
Landform: Knolls on marine terraces, ridges on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Eolian or sandy marine deposits

Typical profile
A - 0 to 8 inches: very strongly acid, fine sand
C - 8 to 80 inches: very strongly acid, fine sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 50.02 in/hr)
Depth to water table: About 42 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 2.7 inches)

Interpretive groups
Farmland classification: Farmland of unique importance
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on rises, knolls, and ridges of mesic

uplands (G154XB121FL), Unnamed (G154XU142FL)
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Minor Components

Millhopper
Percent of map unit: 3 percent
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: Upland Hardwood Hammocks (R154XY008FL)
Other vegetative classification: Sandy soils on rises, knolls, and ridges of mesic

uplands (G154XB121FL), Unnamed (G154XU142FL)

Candler
Percent of map unit: 3 percent
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on ridges and dunes of xeric uplands

(G154XB111FL), Unnamed (G154XU192FL)

Narcoossee
Percent of map unit: 3 percent
Landform: Rises on marine terraces
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: Upland Hardwood Hammocks (R154XY008FL)
Other vegetative classification: Sandy soils on rises and knolls of mesic uplands

(G154XB131FL)

Zolfo
Percent of map unit: 3 percent
Landform: Knolls on marine terraces, rises on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on rises and knolls of mesic uplands

(G154XB131FL), Unnamed (G155XU077FL)

Adamsville
Percent of map unit: 3 percent
Landform: Rises on marine terraces, ridges on marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: South Florida Flatwoods (R154XY003FL)
Other vegetative classification: Sandy soils on rises and knolls of mesic uplands

(G154XB131FL), Unnamed (G154XU077FL)
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17—Smyrna and Myakka fine sands

Map Unit Setting
Elevation: 20 to 120 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days

Map Unit Composition
Myakka and similar soils: 40 percent
Smyrna, non-hydric, and similar soils: 40 percent
Smyrna, hydric, and similar soils: 15 percent
Minor components: 5 percent

Description of Smyrna, Non-hydric

Setting
Landform: Flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
A - 0 to 4 inches: strongly acid, fine sand
E - 4 to 12 inches: very strongly acid, fine sand
Bh - 12 to 25 inches: moderately acid, fine sand
E' - 25 to 42 inches: strongly acid, fine sand
B'h - 42 to 48 inches: strongly acid, fine sand
C - 48 to 80 inches: strongly acid, fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 5.95 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Low (about 4.9 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: South Florida Flatwoods (R154XY003FL)
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Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands
(G154XB141FL), Unnamed (G155XU013FL)

Description of Myakka

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
A - 0 to 7 inches: very strongly acid, fine sand
E - 7 to 25 inches: very strongly acid, fine sand
Bh - 25 to 36 inches: very strongly acid, fine sand
C - 36 to 80 inches: very strongly acid, fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 5.95 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Low (about 5.6 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: South Florida Flatwoods (R154XY003FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G154XB141FL), Unnamed (G155XU003FL)

Description of Smyrna, Hydric

Setting
Landform: Flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
A - 0 to 4 inches: strongly acid, fine sand
E - 4 to 12 inches: very strongly acid, fine sand
Bh - 12 to 25 inches: moderately acid, fine sand
E' - 25 to 42 inches: strongly acid, fine sand
B'h - 42 to 48 inches: strongly acid, fine sand
C - 48 to 80 inches: strongly acid, fine sand
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Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 5.95 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Low (about 4.9 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: South Florida Flatwoods (R154XY003FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G154XB141FL), Unnamed (G155XU013FL)

Minor Components

Basinger
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: Slough (R154XY011FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G154XB141FL), Unnamed (G155XU003FL)

Immokalee, non-hydric
Percent of map unit: 1 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: South Florida Flatwoods (R154XY003FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G154XB141FL), Unnamed (G155XU013FL)

Pomona, non-hydric
Percent of map unit: 1 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: South Florida Flatwoods (R154XY003FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G154XB141FL), Unnamed (G155XU003FL)

Ona, non-hydric
Percent of map unit: 1 percent
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Landform: Flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: South Florida Flatwoods (R154XY003FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G154XB141FL), Unnamed (G155XU002FL)

27—Kendrick fine sand, 0 to 5 percent slopes

Map Unit Setting
Elevation: 40 to 150 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days

Map Unit Composition
Kendrick and similar soils: 80 percent
Minor components: 20 percent

Description of Kendrick

Setting
Landform: Knolls on marine terraces, ridges on marine terraces
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy marine deposits

Typical profile
A - 0 to 9 inches: very strongly acid, fine sand
E - 9 to 29 inches: very strongly acid, fine sand
BE - 29 to 34 inches: very strongly acid, fine sandy loam
Bt - 34 to 64 inches: strongly acid, sandy clay loam
Cg - 64 to 80 inches: very strongly acid, sandy clay loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Moderate (about 6.5 inches)
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Interpretive groups
Farmland classification: Farmland of unique importance
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Ecological site: Upland Hardwood Hammocks (R154XY008FL)
Other vegetative classification: Sandy over loamy soils on knolls and ridges of mesic

uplands (G154XB211FL), Unnamed (G154XU140FL)

Minor Components

Apopka
Percent of map unit: 7 percent
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on ridges and dunes of xeric uplands

(G154XB111FL), Unnamed (G154XU142FL)

Candler
Percent of map unit: 7 percent
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: Longleaf Pine-Turkey Oak Hills (R154XY002FL)
Other vegetative classification: Sandy soils on ridges and dunes of xeric uplands

(G154XB111FL), Unnamed (G154XU192FL)

Millhopper
Percent of map unit: 6 percent
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: Upland Hardwood Hammocks (R154XY008FL)
Other vegetative classification: Sandy soils on rises, knolls, and ridges of mesic

uplands (G154XB121FL), Unnamed (G154XU142FL)

31—Adamsville fine sand, 0 to 2 percent slopes

Map Unit Setting
Elevation: 10 to 100 feet
Mean annual precipitation: 47 to 56 inches
Mean annual air temperature: 68 to 75 degrees F
Frost-free period: 290 to 365 days
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Map Unit Composition
Adamsville and similar soils: 95 percent
Minor components: 5 percent

Description of Adamsville

Setting
Landform: Rises on marine terraces, flats on marine terraces
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
Ap - 0 to 7 inches: moderately acid, fine sand
C1 - 7 to 20 inches: moderately acid, fine sand
C2 - 20 to 80 inches: moderately acid, fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: About 18 to 42 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 3.0 inches)

Interpretive groups
Farmland classification: Farmland of unique importance
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Ecological site: South Florida Flatwoods (R154XY003FL)
Other vegetative classification: Sandy soils on rises and knolls of mesic uplands

(G154XB131FL), Unnamed (G154XB131FL)

Minor Components

Myakka
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: South Florida Flatwoods (R155XY003FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G155XB141FL), Unnamed (G155XU003FL)

Basinger
Percent of map unit: 2 percent
Landform: Drainageways
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Landform position (three-dimensional): Dip, talf
Down-slope shape: Concave, linear
Across-slope shape: Concave, convex
Ecological site: Slough (R155XY011FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G155XB141FL), Unnamed (G155XU003FL)

35—Hontoon muck

Map Unit Setting
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days

Map Unit Composition
Hontoon and similar soils: 80 percent
Minor components: 20 percent

Description of Hontoon

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Herbaceous organic material

Typical profile
Oa - 0 to 75 inches: , muck
C - 75 to 80 inches: very strongly acid, sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very high (about 23.9 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A/D
Ecological site: Freshwater Marshes and Ponds (R154XY010FL)
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Other vegetative classification: Organic soils in depressions and on flood plains
(G154XB645FL), Unnamed (G154XU850FL)

Minor Components

Kaliga
Percent of map unit: 7 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: Freshwater Marshes and Ponds (R154XY010FL)
Other vegetative classification: Organic soils in depressions and on flood plains

(G154XB645FL), Unnamed (G155XU850FL)

Placid, depressional
Percent of map unit: 7 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: Freshwater Marshes and Ponds (R154XY010FL)
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in

depressions (G154XB145FL), Unnamed (G155XU800FL)

Samsula
Percent of map unit: 6 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: Freshwater Marshes and Ponds (R154XY010FL)
Other vegetative classification: Organic soils in depressions and on flood plains

(G154XB645FL), Unnamed (G155XU850FL)
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Drainage Class

"Drainage class (natural)" refers to the frequency and duration of wet periods under
conditions similar to those under which the soil formed. Alterations of the water regime
by human activities, either through drainage or irrigation, are not a consideration
unless they have significantly changed the morphology of the soil. Seven classes of
natural soil drainage are recognized-excessively drained, somewhat excessively
drained, well drained, moderately well drained, somewhat poorly drained, poorly
drained, and very poorly drained. These classes are defined in the "Soil Survey
Manual."
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Excessively drained

Somewhat excessively
drained
Well drained

Moderately well drained

Somewhat poorly drained

Poorly drained

Very poorly drained

Subaqueous

Not rated or not available

Soil Rating Lines
Excessively drained

Somewhat excessively
drained
Well drained

Moderately well drained

Somewhat poorly drained

Poorly drained

Very poorly drained

Subaqueous

Not rated or not available

Soil Rating Points

Excessively drained

Somewhat excessively
drained
Well drained

Moderately well drained

Somewhat poorly drained

Poorly drained

Very poorly drained

Subaqueous

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Polk County, Florida
Survey Area Data:  Version 9, Dec 19, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Dec 8, 2010—Mar 13,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Drainage Class

Drainage Class— Summary by Map Unit — Polk County, Florida (FL105)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

2 Apopka fine sand, 0 to 5
percent slopes

Well drained 10.4 9.3%

3 Candler sand, 0 to 5
percent slopes

Excessively drained 35.9 32.1%

13 Samsula muck Very poorly drained 10.8 9.7%

14 Sparr sand, 0 to 5 percent
slopes

Somewhat poorly drained 5.6 5.0%

15 Tavares fine sand, 0 to 5
percent slopes

Moderately well drained 2.6 2.3%

17 Smyrna and Myakka fine
sands

Poorly drained 9.0 8.0%

27 Kendrick fine sand, 0 to 5
percent slopes

Well drained 8.3 7.5%

31 Adamsville fine sand, 0 to
2 percent slopes

Somewhat poorly drained 14.3 12.8%

35 Hontoon muck Very poorly drained 14.9 13.3%

Totals for Area of Interest 111.8 100.0%

Rating Options—Drainage Class

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher
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Ecological Site Assessment
Individual soil map unit components can be correlated to a particular ecological site.
The Ecological Site Assessment section includes ecological site descriptions, plant
growth curves, state and transition models, and selected National Plants database
information.

All Ecological Sites — Rangeland

An "ecological site" is the product of all the environmental factors responsible for its
development. It has characteristic soils that have developed over time; a characteristic
hydrology, particularly infiltration and runoff, that has developed over time; and a
characteristic plant community (kind and amount of vegetation). The vegetation, soils,
and hydrology are all interrelated. Each is influenced by the others and influences the
development of the others. For example, the hydrology of the site is influenced by
development of the soil and plant community. The plant community on an ecological
site is typified by an association of species that differs from that of other ecological
sites in the kind and/or proportion of species or in total production.

An ecological site name provides a general description of a particular ecological site.
For example, "Loamy Upland" is the name of a rangeland ecological site. An
"ecological site ID" is the symbol assigned to a particular ecological site.

The map identifies the dominant ecological site for each map unit, aggregated by
dominant condition. Other ecological sites may occur within each map unit. Each map
unit typically consists of one or more components (soils and/or miscellaneous areas).
Each soil component is associated with an ecological site. Miscellaneous areas, such
as rock outcrop, sand dunes, and badlands, have little or no soil material and support
little or no vegetation and therefore are not linked to an ecological site. The table below
the map lists all of the ecological sites for each map unit component in your area of
interest.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

R154XY002FL

R154XY003FL

R154XY008FL

R154XY010FL

Not rated or not available

Soil Rating Lines
R154XY002FL

R154XY003FL

R154XY008FL

R154XY010FL

Not rated or not available

Soil Rating Points
R154XY002FL

R154XY003FL

R154XY008FL

R154XY010FL

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Polk County, Florida
Survey Area Data:  Version 9, Dec 19, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Dec 8, 2010—Mar 13,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Ecological Sites by Map Unit Component

Polk County, Florida

Map unit symbol Map unit name Component name
(percent)

Ecological site Acres in AOI Percent of AOI

2 Apopka fine sand, 0
to 5 percent slopes

Apopka (85%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills

10.4 9.3%

Candler (5%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills

Sparr (5%) R154XY008FL —
Upland Hardwood
Hammocks

Tavares (5%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills

3 Candler sand, 0 to 5
percent slopes

Candler (90%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills

35.9 32.1%

Millhopper (5%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills

Tavares (5%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills

13 Samsula muck Samsula (80%) R154XY010FL —
Freshwater
Marshes and
Ponds

10.8 9.7%

Hontoon (10%) R154XY010FL —
Freshwater
Marshes and
Ponds

Placid, depressional
(10%)

R154XY010FL —
Freshwater
Marshes and
Ponds

14 Sparr sand, 0 to 5
percent slopes

Sparr (85%) R154XY008FL —
Upland Hardwood
Hammocks

5.6 5.0%

Apopka (4%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills

Candler (4%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills

Millhopper (4%) R154XY008FL —
Upland Hardwood
Hammocks

Tavares (3%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills
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Polk County, Florida

Map unit symbol Map unit name Component name
(percent)

Ecological site Acres in AOI Percent of AOI

15 Tavares fine sand, 0
to 5 percent slopes

Tavares (85%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills

2.6 2.3%

Adamsville (3%) R154XY003FL —
South Florida
Flatwoods

Candler (3%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills

Millhopper (3%) R154XY008FL —
Upland Hardwood
Hammocks

Narcoossee (3%) R154XY008FL —
Upland Hardwood
Hammocks

Zolfo (3%)

17 Smyrna and Myakka
fine sands

Myakka (40%) R154XY003FL —
South Florida
Flatwoods

9.0 8.0%

Smyrna, non-hydric
(40%)

R154XY003FL —
South Florida
Flatwoods

Smyrna, hydric
(15%)

R154XY003FL —
South Florida
Flatwoods

Basinger (2%) R154XY011FL —
Slough

Immokalee, non-
hydric (1%)

R154XY003FL —
South Florida
Flatwoods

Ona, non-hydric
(1%)

R154XY003FL —
South Florida
Flatwoods

Pomona, non-hydric
(1%)

R154XY003FL —
South Florida
Flatwoods

27 Kendrick fine sand, 0
to 5 percent slopes

Kendrick (80%) R154XY008FL —
Upland Hardwood
Hammocks

8.3 7.5%

Apopka (7%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills

Candler (7%) R154XY002FL —
Longleaf Pine-
Turkey Oak Hills

Millhopper (6%) R154XY008FL —
Upland Hardwood
Hammocks

31 Adamsville fine sand,
0 to 2 percent
slopes

Adamsville (95%) R154XY003FL —
South Florida
Flatwoods

14.3 12.8%
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Polk County, Florida

Map unit symbol Map unit name Component name
(percent)

Ecological site Acres in AOI Percent of AOI

Myakka (3%) R155XY003FL —
South Florida
Flatwoods

Basinger (2%) R155XY011FL —
Slough

35 Hontoon muck Hontoon (80%) R154XY010FL —
Freshwater
Marshes and
Ponds

14.9 13.3%

Kaliga (7%) R154XY010FL —
Freshwater
Marshes and
Ponds

Placid, depressional
(7%)

R154XY010FL —
Freshwater
Marshes and
Ponds

Samsula (6%) R154XY010FL —
Freshwater
Marshes and
Ponds

Totals for Area of Interest 111.8 100.0%
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