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1.0 Introduction 

A Wood Stork Foraging Analysis has been prepared for the Proposed Project pursuant to applicable 
federal and state laws (50 CFR 17.11-12 and Chapter 68A-27, F.A.C.).  This Foraging Analysis is 
intended to satisfy the Wood Stork Management Plan and assist with determining impacts to the 
Federally (and state) listed wood stork. 
 
1.1 Federal Legislative History 

The wood stork was listed under the ESA as an endangered species on February 28, 1984 (USFWS, 
1996).  A Recovery Plan for the U.S. Breeding Population of the Wood Stork was developed by the 
USFWS in 1986 and later revised in 1987.  This recovery plan was created to assure the long-term 
viability of the U.S. breeding population of the wood stork in the wild, allowing initially for 
reclassification to threatened status and ultimately removal from the list of threatened and 
endangered species. The USFWS has not designated critical habitat for the wood stork, but does 
designate Core Foraging Areas for the species.  Critical habitat refers to an area designated as critical 
habitat listed in 50 CFR parts 17 or 226 and is described as habitat that if destroyed would decrease 
the likelihood of the survival and recovery of a listed species or a distinct segment of its population.  
Core Foraging Areas are defined as areas within 13 miles of a wood stork colony which contains 
suitable foraging habitat for the wood stork (USFWS, 2000). 
 
1.2 Life Cycle  

Wood storks are large, long-legged wading birds that have breeding populations throughout Florida, 
and scattered locations throughout Georgia, North Carolina, and South Carolina (USFWS, 1996).   
Wood storks typically nest in forested areas surrounded by broad expanses of open water, which 
helps protect them against predation.  Two to five (usually three) white eggs are laid and hatch in 
approximately 30 days. The young fledge in about nine weeks, but typically continue to stay at the 
nest for an additional three to four weeks to be fed.  Wood storks are seasonally monogamous, 
probably forming a new pair bond every season.  Age at first breeding may be 3 years, but typically 
breeding occurs at 4 years (USFWS, 2009).  Once wood storks reach sexual maturity, they are 
assumed to nest every year. Wood storks tend to use the same colony sites over many years, pending 
the site remains undisturbed and sufficient foraging habitat is located in the surrounding wetlands 
(USFWS, 1996). 
 
The wood stork forages in a variety of shallow wetlands where prey concentrations are high. The 
wood stork captures its prey by tactolocation, using its bill to locate prey in the water and substrate, 
thus they depend on lower water levels to concentrate fish in adequate numbers to feed their young. 
When the wood stork’s bill comes in contact with a prey item, the mandibles snap shut, the head is 
raised, and the prey is swallowed. This feeding specialization results in nesting cycles that are 
dependent on adequate water levels.  
 
In typical wetland systems, the annual hydrologic pattern is very consistent, with water levels rising 
over 3 feet during the wetland season (June to November) and then receding gradually during the 
dry season (December to May).  Wood storks nest during the dry season, and rely on the drying 
wetlands to concentrate prey items in the diminishing wetlands.  Because of the continual change in 
water levels during the wood stork nesting period, any one site may only be suitable for foraging 
during a narrow window of time when wetlands have sufficiently dried to begin concentrating prey 
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and water depths are suitable for storks to access the wetlands.  Once the wetland has dried to where 
water levels are near the ground surface, the area is no longer suitable for stork foraging, and will not 
be suitable until water levels rise and the area is repopulated with fish.  Therefore, there is a general 
progression in the suitability of waters for foraging based on hydroperiods, with the short 
hydroperiod wetlands being utilized early in the season, the mid-range hydroperiod sites being 
utilized during the middle of the nesting season, and the longest hydroperiod areas being utilized 
later in the season.    
 
During years of drought, some birds do not breed, while others move to areas with adequate water 
levels to initiate nesting.  Wood storks can be found feeding in shallow water in both freshwater and 
coastal wetlands, including tidal creeks and flats, marshes, cypress swamps, ponds, ditches, and 
flooded fields. In addition, studies have shown that wood storks preferred ponds and marshes, and 
visited areas with little or no canopy more frequently (Coulter and Bryan, 1993).  Even in foraging 
sites in swamps, the canopy tended to be sparse.  Coulter and Bryan (1993) suggested that open 
canopies may have contributed to detection of the sites and more importantly may have allowed the 
wood storks to land more easily than at closed-canopy sites.  In their study, the median amount of 
canopy cover where wood storks foraging was observed was 32%.  
 
Researchers have shown wood storks forage most efficiently and effectively in habitats where prey 
densities are high, the water is shallow and the canopy is open enough to hunt successfully (Ogden 
et al. 1978; Browder 1984; Coulter 1987).  Suitable foraging habitat is described as wetland or open 
water areas that are relatively calm, uncluttered by dense thickets of aquatic vegetation, and have a 
water depth between two (2) and 15 inches (USFWS, 2007).  According to the Wood Stork Foraging 
Analysis Methodology provided by USFWS on November 9, 2007, prey vulnerability appears to be 
largely controlled by access to the foraging site, water depth, density of submerged vegetation, and 
the species-specific characteristics of the prey.  Wood storks are very selective in the size of fish they 
consume.  Generally, wood storks consume fish between 1.5 and 9 cm. in length and usually greater 
than one-year old (Ogden et al. 1976, Coulter et al. 1999).   
 
The wood stork forages in freshwater and saltwater for a variety of fish, small reptiles, amphibians, 
and other aquatic organisms. Nesting storks generally use foraging sites that are located within 
approximately 20 km (12.5 miles) of the colony (Bryan and Coulter, 1987), but may feed as far away 
as 130 km (80 miles) (Ogden et al., 1978).  Successful colonies are those that are in regions where 
birds have options to feed under a variety of rainfall and surface water conditions (USFWS, 1996).  
 
1.3 Presence of Species on the Proposed Project Site 

A species specific survey for wood storks was conducted by one (1) Birkitt Environmental Services, 
Inc. (Birkitt) and one (1) LPA Group, Inc. (LPA) scientist utilizing the accepted Florida Fish and 
Wildlife Conservation Commission (FWC) methodology (Beever, 1997).  The shorelines of wetlands 
located within or adjacent to the proposed project area were surveyed for wood stork presence for 
five days (April 6th – April 10th, 2009).  In addition, any wood storks observed during the onsite 
wetland delineations or during the general wildlife surveys were noted.  During each survey, the 
species, activity, and general location of the wood storks were noted.  Foraging areas that fit the 
criteria for wood stork Core Foraging Areas (wetlands with 2 to 15 inches of water depth, calm 
water, and without dense emergent vegetation) were investigated and mapped (Figure 1) in 
accordance with FWC and USFWS requirements.  
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Rookeries and Nesting Colonies  
Desktop surveys completed by Birkitt included a review of the FWC and USFWS maps and FNAI 
databases.  These investigations did not identify wood stork rookeries in or in proximity to the 
Airport.   However, one nesting colony was identified approximately 5.9 miles from the proposed 
project area.  The most recent verification of the activity of this colony was by the FWC in 1999.  
The colony was listed as active with 50 to 250 nests recorded (FWC, 2003).  Suitable wetland and 
open water habitats within 13 miles of a wood stork nesting colony are considered Core Foraging 
Areas by the USFWS. 
 
Foraging and On-site Observations 
Birkitt biologists performed species-specific wildlife surveys across the site over the course of a five 
day period. These surveys covered the project site, adjacent habitats, and were conducted along the 
shorelines of wetlands located within or adjacent to the proposed project area.  
 
No wood storks were observed foraging within the saltmarsh habitats located in or directly adjacent 
to the proposed project area.  In total, three different occurrences of wood storks were recorded 
during the five days of species specific surveys.  The wood storks, during the first two occurrences, 
were observed flying over the proposed project area.  Only one wood stork was observed foraging 
on site, at the corner of the previously dredged tidal ditch and canal.  This area meets the criteria for 
a Core Foraging Area for wood storks as it is within the 13 mile buffer of one known wood stork 
nesting colony and contains suitable foraging habitat.  In addition, it should be noted that wood 
storks are frequently observed in the vicinity of the airport and several individuals were seen during 
a June 3,, 2009 site visit with agency personnel (personal communication with airport staff and 
USFWS representative Erin Gawera) 
 
2.0 Habitat Descriptions and Impacts 

The wetland habitats that are located in or near the proposed project area include saltmarsh and 
open water areas surrounding the St. Augustine Airport (Figure 1). These habitats are important for 
wood storks as the saltmarsh habitats provide nursery grounds for small fish, frogs, and other 
aquatic prey which can become concentrated in the adjacent shallow, open water areas.  A portion 
of these areas can be considered suitable, but not optimal, foraging habitats for the wood stork. 
 
According to the Wood Stork Foraging Habitat Assessment Procedures (2003), three variables are 
indicative of optimal or suitable habitat for a foraging wood stork:  prey availability, hydrologic 
regime, and water quality. Optimal prey availability for wood storks occurs when water depths are 
within 2 to 15 inches in height, the waters are calm, the area does not have dense coverage of 
emergent aquatic vegetation, and small depressional pockets are present to concentrate prey.  
Appropriate wetland hydrology for wood stork foraging is the presence of standing water in the dry 
season as well as a strong hydrologic connection via ditches, swales, or sheet flow that provides a 
stable amount of water capable of supporting the appropriate densities of prey.  Water quality in a 
wetland should have an appropriate rating and not be classified as degraded or impaired to be 
considered appropriate or optimal foraging habitat.  
 
In addition, wetland suitability for wood stork foraging is partially dependant on vegetation density.  
Dense vegetation generally limits accessibility of foraging wading birds (USFWS, 2007).  
Competition is also an important factor in habitat suitability, according to the USFWS South Florida 
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Programmatic Letter (2007).  A large presence of other species of wading and shore birds, which eat 
the same prey as woods storks can lower the prey availability for wood storks.  As a result, a site 
with high levels of other piscivores may reduce the foraging suitability of an area. 
 
The proposed project area does not meet the wood stork optimal foraging habitat criteria.  The 
majority of the habitat in the proposed project area also does not meet the suitable foraging habitat 
criteria for wood storks because:   

1. A large eroded bank, over 6 to 8 feet in height, is present along most of the eastern side of 
the airport.  
 

2. This bank habitat is not flat, does not contain water levels deep enough to support prey, and 
contains large rocks and thick shrubby and emergent vegetation.    
 

3. In the areas east, south and west of Runway 13-31, the saltmarsh habitat is dominated by 
dense emergent vegetation including black needlerush (Juncus roemerianus), saltmarsh 
cordgrass (Spartina alterniflora), and big leaf sumpweed (Iva fruetescens), which limits foraging 
accessibility.    
 

4. Furthermore, many species of wading birds and shorebirds were observed foraging within 
the proposed project area and may provide competition to foraging wood storks.   
 

5. The saltmarsh habitat located in the proposed project area contains unvegetated salt flats and 
often does not have water levels deep enough to support wood stork prey (2 to 15 inches of 
water).  The saltmarsh and internal salt flats do not hold water during the majority of the 
year.  It appears that most of the saltmarsh habitat in the proposed project area only receives 
water during a Spring Tide or a storm event.  As a result, these areas do not provide suitable 
prey availability or hydrology for wood stork foraging.   

The proposed project area does contain some habitat that satisfies the criteria for suitable (but not 
optimal) foraging habitat for wood storks (Figure 2).  These foraging areas located within the 
Airport proposed project area are limited and can be considered low quality.  In total, 2.54 acres of 
suitable wood stork foraging habitat will be affected by the proposed project and construction 
activities. Of the 2.54 acres, 1.25 acres of wood stork foraging habitat will be temporarily impacted 
from construction activities (Table 1).  Therefore, only 1.29 acres of foraging habitat is proposed for 
permanent impacts.  These areas include those open water areas within and adjacent to the saltmarsh 
habitat which are tidally influenced. Meandering creeks are present within the saltmarsh habitat 
which likely support wood stork prey.  Other suitable foraging habitats located on site include 
unvegetated previously dredged canals, stormwater ditches, and mud flats.  
 
These habitats may satisfy the three criteria listed above for suitable wood stork foraging habitat, but 
they are considered low quality foraging areas due to constraints that limit foraging.  These wood 
stork foraging areas are tidally influenced, sometimes having depths less than two inches and more 
than 15 inches of water.  The waters of the proposed project area are located in Water Body 
(WBID) 23631 and have been classified as “impaired” by the FDEP.  WBID 23631 is listed as 
having impairments for arsenic, coliform (shellfish harvesting downgrade), copper, iron, mercury (in 
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fish tissue), and nickel. The waters and mud flats also contain areas of oysters which may limit 
foraging for wood storks.  

 
Table 1 

 Wood Stork Foraging Habitat Impacts  

Wood Stork Foraging Habitat Acreage 

Temporary impacts  1.25 

Permanent Impacts 1.29 

TOTAL  2.54 

Creation  0.60 

TOTAL NET LOSS 0.69 

 
Therefore, the lack of suitable water depths, the poor water quality, the lack of hydrology in the 
saltmarsh habitats, and the competition from other water bird and shorebird species suggests that 
the majority of habitat located within the proposed project area is not considered suitable wood 
stork foraging habitat.  Of the 12.2 acres of wetland1 and 3.91 acres of open water habitat located 
within the proposed project area, only 2.54 acres (or 15.8%) is considered suitable foraging habitat.  
The suitable foraging habitat on site primarily includes a previously dredged canal, a stormwater 
ditch and mud flats.   Due to the fact that these habitats are tidally influenced and classified as 
impaired for water quality, these habitats can be considered suitable; but, are not optimal for wood 
stork foraging.  In addition, several wood storks were observed roosting or flying over the project. 
However, one wood stork was observed foraging during the listed species surveys, outside of the 
area proposed for direct impacts.  It should also be noted that a new connection from the existing 
creek to the previously dredged tidal canal will be created to maintain navigation for residents that 
live further down the creek.  This newly dredged area will provide wood stork foraging habitat and 
consists of approximately 0.60 acres of tidally influenced open water habitat.   
 
Adjacent areas, outside of the proposed project area, are available for foraging wood storks that are 
suitable, if not of higher quality to those habitats in the proposed project area.  It is expected that 
wood storks will move to these adjacent suitable habitats during construction and as a result, are not 
expected to be impacted during construction. After construction, significant amounts of suitable 
wetland habitat will remain adjacent to the proposed project area to support wood storks.  In 
addition, the proposed project is not expected to increase the airport operations and aircraft activity 
as the proposed project is safety based.  No net increase in aircraft landings or take-offs means no 
impact or increase in disturbance to wood storks after construction is complete.  Therefore, only 
minimal impacts to wood storks are expected during and after construction.   
 
3.0 Mitigation  

In total, only 1.29 acres of suitable wood stork foraging habitat are proposed for permanent impact 
from the activities associated with the project (3.0% of the proposed project area).  The proposed 
measures to offset and minimize impacts to these 1.29 acres of wood stork foraging habitat will be in 
accordance with the Clean Water Act Section 404(b)(1) guidelines and are not contrary to the Habitat 

                                                            

O‐6 
1 The saltmarsh acreage includes approximately 1.37 acres of salt flats. 

 



Appendix O 
St. Augustine Airport Taxiway ‘C’ Replacement, RSA Compliance, And Approach Lighting System Projects  

 Wood Stork Foraging Analysis 
   
 

Management Guidelines for the Wood Stork.  In addition, habitat compensation will be within or in 
proximity to the appropriate Core Foraging Area (13 miles from the known nesting colony site).  
Habitat compensation replaces foraging value, consisting of wetland enhancement or restoration 
matching the hydroperiod of the wetlands affected, and providing foraging value similar to, or 
higher than, that of the impacted wetland (Per the USFWS North Florida Field Office 
Programmatic Concurrence Letter; USFWS, 2008).  For more information on the proposed 
mitigation options, refer to Section 6.03 of the EA. 
  
In addition, BMPs will be utilized throughout the construction of the proposed project.  Suitable 
erosion control and vegetative restoration methods will be utilized.  Since wetland disturbance is 
unavoidable with the proposed project, all work will be performed in previously disturbed wetlands.  
Structures will be designed and maintained to prevent shoaling and the alteration of natural water 
circulation.  Access channels and canals will be designed to ensure adequate flushing so as not to 
create low-dissolved oxygen conditions or sumps for heavy metals and other contaminants.  
Construction techniques (e.g. silt screens and turbidity curtains) will avoid or minimize turbidity and 
dispersal of dredged materials into adjacent wetland areas. 
 
The proposed mitigation for the proposed project will also comply with the definition of mitigation 
that is provided in 40 CFR 1508.20 of the CEQ recommendations. Those recommendations define 
mitigation as a sequential process whereby impacts are avoided, minimized, rectified, reduced over 
time, or are offset through compensation.  As a general rule, mitigation that restores previously 
existing habitats is more desirable and likely to succeed than that which seeks to create new habitat. 
The numerous spoil islands that exist within the Tolomato River basin provide substantial 
opportunity for wetlands restoration. Restoration of adversely impacted emergent vegetation is a 
feasible and recognized mitigation option. 
 
It is anticipated that the loss of habitat through implementation of the proposed project will be 
offset by the proposed mitigation.  Considering the unavoidable nature of the impacts with the 
proposed project, the previously disturbed quality of habitat to be impacted and the proposed 
restoration or mitigation to offset those impacts, the adverse impacts to wood stork foraging habitat 
should be considered insignificant. 
 
4.0 Conclusion  

The proposed project will result in the loss of approximately 7.46 acres of wetlands and 2.57 acres of 
other surface waters on site.  Many of these areas are not considered suitable habitat for wood storks 
due to the dense vegetation and lack of necessary hydrology needed for foraging.  Approximately 
1.29 acres of suitable wood stork foraging habitat are proposed for permanent impact and consists 
primarily of unvegetated, previously dredged canals and stormwater ditches.  Other suitable wood 
stork foraging habitat found in the proposed project area includes small, meandering, tidally 
influenced creeks within the saltmarsh and intertidal mud flats.  The project will also create a new 
tidal channel which will be available for wood stork foraging and will replace part of the impacted 
tidal ditch.  This new channel will create approximately 0.60 acres of wood stork foraging habitat, 
making the net loss of wood stork foraging habitat only 0.69 acres. 
 
The USFWS North Florida Field Office Programmatic Concurrence letter (USFWS, 2008) lists 
certain criteria that must be met for a project to “Not Likely to Adversely Affect” the wood stork (as 
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described in Section 3.0 above).  The proposed project will meet these criteria. The mitigation 
proposed for compensation of the wood stork foraging habitats impact is expected to be sufficient 
to satisfy the Clean Water Act 404(b)(1) guidelines and is not contrary to the Habitat Management 
Guidelines for the Wood Stork.  Suitable foraging habitat impacts were avoided and minimized to 
the greatest extent practicable. In addition, the proposed mitigation will replace the foraging habitat 
being impacted with similar (if not higher quality) habitat type and hydroperiods and will occur 
within or in proximity to the Core Foraging Area (13 miles from the known nesting colony 
location). It is anticipated that the proposed mitigation will provide foraging habitat with similar, if 
not better, prey availability, hydrology, and water quality than what is being impacted.  As a result, 
the project is expected “Not Likely to Adversely Affect” the wood stork or its habitat. 
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1.0 INTRODUCTION  
The Airport is a public-use commercial service airport located in St. Augustine, Florida and is owned 
and operated by the Airport Authority.  The Airport has three paved runways that serve both air 
carrier and general aviation operations. The Airport is located in Sections 25 and 50, Township 6S 
and Range 29E, situated along the west side of the Tolomato River.  The property is bordered by 
U.S. Highway 1 and a CSX railroad line on the west.  
 
The Authority is proposing the following projects for the Airport: 

• The replacement of the existing Taxiway ‘C’ that serves Runway 31; 
• The restoration of the Runway 31 RSA to bring the RSA back into compliance with FAA 

standards; and 
• The installation of an ALS Lead-In Light System for the existing ILS for Runway 31. 

 
The project purpose is to bring the Airport within FAA design and safety standards for Runway 31 
Taxiway ‘C’.  Specifically, to address a current centerline separation of 215 feet and operational delay 
issues as a result of the current Runway 31 Taxiway ‘C’ configuration; bring the RSA within FAA 
design and safety standards and address the erosion issues on the east side of Runway 31; and to 
install an ALS off the south end of Runway 31. The proposed project comprises 42.5 acres of the 
718 acres of Airport property.  Impacts as a result of the Proposed Project include the dredging and 
filling of approximately 7.46 acres of salt marsh habitat and 2.57 acres of open water habitat.  
Portions of the open water habitat are populated by oysters. 
 
The location of the Airport is immediately adjacent to an estuarine salt marsh conditionally 
approved by the state as a Class II water body (shellfish harvesting). The proposed project impacts 
will require mitigation to meet several objectives: 
 

• Compensatory mitigation for wetland impacts for SJRWMD and the USACE;  
 

• Compensatory mitigation for impacts to benthic habitat, specifically oyster bars; 
 
• Mitigation to meet public interest criteria associated with dredging and filling in a Class II 

approved water body.  This mitigation could be water quality improvements or other 
activities such as land acquisition that can address public interest criteria overall; and  
 

• Compensatory mitigation to offset the wood stork core foraging area impacts.  
 

2.0 REGULATORY REQUIREMENTS 
Compensatory mitigation typically must be provided within the same watershed as the impacts 
(Basin Six for the Airport) and generally must include the same type of wetlands as those impacted.  
Sovereign submerged lands (SSL) are not expected to be a major factor since the affected submerged 
lands are predominately under ownership by the Airport Authority. 
 
Chapter 40C-4 Section 12 of the F.A.C. states that mitigation is required only to offset the adverse 
impacts to the functions identified in Sections 12.2 - 12.2.8.2 caused by regulated activities. 
Mitigation can consist of restoration, enhancement, creation or preservation of wetlands or other 
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surface waters and uplands. Offsite mitigation will only be accepted if adverse impacts are offset and 
the applicant can demonstrate that:  
 

(a) on-site mitigation opportunities are not expected to have comparable long-term viability 
due to such factors as unsuitable hydrologic conditions or ecologically incompatible existing adjacent 
land uses or future land uses identified in a local comprehensive plan adopted according to chapter 
163 F.S.; or  

 (b) off-site mitigation would provide greater improvement in ecological value than on-site 
mitigation. 

 
Compensatory mitigation for wetland impacts, as outlined by the USACE’s 33 CFR Part 320-332 
Section 332.3, states that “Compensatory mitigation may be performed using the methods of 
restoration, enhancement, establishment, and in certain circumstances preservation. Restoration 
should generally be the first option considered because the likelihood of success is greater… and the 
potential gains in terms of aquatic resource functions are greater, compared to enhancement and 
preservation.” On March 31, 2008, EPA and USACE issued revised regulations governing 
compensatory mitigation for authorized impacts to wetlands, streams, and other waters of the U.S. 
under Section 404 of the Clean Water Act. This new rule became effective June 9, 2008 and specifies 
three options to offset unavoidable wetland impacts:1) third-party compensation through mitigation 
banks 2) and in-lieu fee program credits and 3) permittee-responsible mitigation under a watershed-
based approach.  This rule establishes a preference for the use of mitigation bank credits, which 
reduces some of the risks and uncertainties associated with compensatory mitigation. 
 
The State of Florida adopted the UMAM F.A.C. Ch. 62-345 on February 2, 2004.  On July 18, 2005 
the USACE provided public notice stating that in order to simplify and speed the evaluation of 
permits, the Jacksonville District of the USACE decided to implement the UMAM in the state of 
Florida, effective August 1, 2005. UMAM provides a standardized procedure for assessing the 
functions provided by wetlands and other surface waters, the amount that those functions are 
reduced by a proposed impact, and the amount of mitigation necessary to offset that loss.  The 
proposed conceptual mitigation plan and UMAM scores are presented in Section 5.0 of this 
document.     
 
3.0  IMPACT ASSESSMENT/MITIGATION REQUIREMENTS  
The Proposed Project will result in unavoidable impacts to approximately 7.46 acres of saltmarsh 
and 2.57 acres of other surface waters.  Wetland A East, South, and West will be impacted as a result 
of the restoration of the RSA, the installation of the ALS, and the relocation of Taxiway ‘C’ (Figure 
2).  Both filling and dredging of the wetlands and open waters will occur from the proposed 
activities.  Construction of the Proposed Project would also result in approximately 4.73 acres of 
temporary impacts to saltmarsh and 1.34 acres to open water. 
 
An assessment of these unavoidable impacts and the amount of mitigation needed to compensate 
for the proposed project was determined utilizing UMAM. The UMAM analysis was conducted to 
evaluate the functional loss of wetlands associated with both the project construction and those 
wetlands proposed for permanent impacts from the project.   
 

R-3 
 



Appendix R 
St. Augustine Airport Taxiway C Replacement, RSA Compliance, and Approach Lighting System Projects 

Mitigation Options /Plan 
    

The total functional loss of the salt marsh and other surface waters from the proposed project is 
6.06 functional units.  Therefore, the mitigation needed for these unavoidable impacts must provide 
a functional gain sufficient to compensate for this functional loss. 
 
Additionally, the proposed project area contains suitable wood stork foraging habitat that is located 
within the 13-mile buffer of a Wood Stork Nesting Colony.   As a result, habitat compensation for 
impacts must be within or in the proximity of the wood stork Core Foraging Area (13 miles from 
the known nesting colony site).  Figure 1 indicates which of the identified potential mitigation sites 
meet this criterion in order to avoid significant impacts to wood storks and suitable foraging habitat. 
 
Impacts to Class II shellfish harvesting waters and oyster habitat will also occur. The proposed 
mitigation will also need to address compensation for these impacts.  Oysters may be relocated prior 
to construction or appropriate mitigation provided as part of the wetlands mitigation plan. 
 
4.0   MITIGATION OPTIONS EVALUATED 
Potential mitigation options for compensating wetlands and open water impacts associated with the 
St. Augustine Airport project have been identified.  Mitigation options evaluated included land 
acquisition, restoration or creation, and other opportunities.  On-site and off-site options were 
considered.  
 
Mitigation options were evaluated based on the following criteria: 
• sufficient to compensate for wetland functional loss  
• within Basin Six per SJRWMD 
• within Class II Waters 
• within Wood Stork Core Foraging Area 
• acceptable to FAA; no significant increase in wildlife hazard 
 
The results of the mitigation options assessment were presented to the SJRWMD and USACE on 
October 20, 2009 and additional mitigation opportunities to investigate were provided by agency 
staff.  
 
Figure 1 depicts the location of optional sites that were reviewed. Some of the options may not 
provide sufficient mitigation alone; but, may potentially be combined with other alternatives to 
provide suitable mitigation.  Key issues with each mitigation option were also identified. 
 
4.1  Potential Mitigation Sites Investigated  

 
Site 1 - Marsh Harbor Mitigation Area 

• Source:  Christine Wentzel, SJRWMD 
• Location:  See Figure 1 
• Type:  “Credits” – Wetlands Preservation Only 
• Sufficient mitigation:  Not sufficient mitigation  
• Issues:  USACE may not accept preservation alone 
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• Further investigation:  Determine if can be used in combination with other options  
 
Birkitt contacted Michelle Hendryx of Environmental Services, Inc. (ESI) in Jacksonville on 
September 24, 2009 regarding the Marsh Harbor mitigation property.  The property is located 
along the Intercoastal Waterway. The mitigation area was developed for the owner’s use, but 
they are able to sell “credits” and the SJRWMD has accepted credits purchased from this 
property previously. They have about 37 acres of salt marsh preservation (not restoration or 
enhancement) and approximately 30 acres of uplands (not all consolidated), which SJRWMD has 
favored.  The “credits” cost $191,000 per UMAM unit.  Ms. Hendryx indicated that the owner 
may have a smaller site close to St. Augustine; but, it is probably freshwater wetlands, which is 
not an appropriate mitigation option for salt marsh impacts associated with this project.   
 
The SJRWMD has previously authorized a relative functional gain of only 0.01 (based on 
UMAM) for salt marsh preservation. Conservation easements are deeded to SJRWMD Uplands 
preservation receives a greater lift. The owners have not been offering wetland creation because 
of the effort involved (grading, planting, monitoring), and because it does not make the best use 
of their valuable uplands.  The USACE typically will not consider preservation of uplands as 
appropriate mitigation for wetlands impacts. Additionally, the site is outside of the Wood Stork 
Core Foraging Area limits. 
 
Site 2 - Guana Parcel  

• Source: Christine Wentzel, SJRWMD 
• Location:   See Figure 1 
• Type: land acquisition 
• Sufficient mitigation: No 
• Issues: USACE acceptance of preservation alone; not sufficient mitigation 
• Further investigation: Determine if can be used in combination with other options 
• Status: No opportunity alone 

 
Birkitt contacted Farley Grainger on September 23, 2009.  He referred us to Beth Breeding, a 
representative of the owner of the parcel.  Ms. Breeding indicated that the site is a 7.5-acre parcel 
that is located near Ponte Vedra Beach. The property is all wetlands, predominantly saltmarsh, 
and is located adjacent to preserved lands.  Approximately 3.5 acres of the parcel have already 
been used for mitigation and are under a conservation easement.  The remaining 4 acres are 
available for purchase at $10,000 per acre.  Only 0.04 UMAM credits would be available 
assuming the 0.01 lift for preservation previously granted by the SJRWMD for other 
preservation areas would be assigned by the SJRWMD.  
 
Site 3 - Anastasia State Park 

• Location:  See Figure 1 
• Source: Previous EA and Christine Wentzel, SJRWMD 
• Status: Nothing available at this time 

 

R-5 
 



Appendix R 
St. Augustine Airport Taxiway C Replacement, RSA Compliance, and Approach Lighting System Projects 

Mitigation Options /Plan 
    

Birkitt contacted Paul Crawford, Park Manager for Anastasia State Park on September 28, 2009 
to discuss any mitigation opportunities that may be available onsite or on adjacent lands.  Mr. 
Crawford indicated that there may be some potential options onsite and that he would 
coordinate with district biologists to identify them.  He will forward any information that he 
obtains. 
 
Site 4 - Fort Mose  

• Location: Within the Wood Stork Core Foraging Area limits (Figure 1) 
• Source: Previous EA  
• Sufficient mitigation: No 
• Issues: Potential high risk due to high wave energy 
• Further investigation: Determine if can be used in combination with other options 
• Status: No opportunity alone 

 
Birkitt contacted Paul Crawford, Park Manager for Anastasia State Park on September 28, 2009 
to discuss any mitigation opportunities that may be available onsite or on adjacent lands at Ft. 
Mose. Mr. Crawford indicated that there may be one mitigation opportunity involving a small 
erosion area existing onsite.  Mr. Crawford will be coordinating with district biologists for their 
review and advice, and will provide further information when it is available.  
 
Birkitt again contacted Fort Mose on February 1, 2010 and spoke with Alice Bard.  Ms. Bard 
stated there is an island in the east of the Fort that is experiencing heavy boat traffic resulting in 
erosion of the shoreline.  Ms. Bard stated that there may be an opportunity for shoreline 
restoration in this area with placement of a “living shoreline” of an oyster reef in this area to 
help curb the erosion.  The shoreline length is approximately 300 feet long and the entire island 
is less than 5 acres in size.  The opportunity presented by Ms. Bard would provide a potential 
for compensation of the proposed impacts; the identified mitigation opportunity is too small to 
meet the mitigation requirements for the Airport. In addition, there would be a potential high 
risk associated with the project due to high wave energy along shoreline. 

 
Site 5 - Faver-Dykes State Park  

• Location:  See Figure 1 
• Source: Previous EA 
• Status: Nothing available at this time 

 
 
Birkitt attempted to contact Douglas Carter, Park Manager for Faver-Dykes State Park on 
September 23, 2009 to discuss potential mitigation opportunities existing onsite or on adjacent 
lands.  A detailed message was left regarding the mitigation options analysis; however, Mr. Carter 
has not yet contacted Birkitt. 
 
Site 6 - Matanzas State Forest 

• Location: See Figure 1 
• Source: Previous EA 
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• Status: Nothing available at this time 
 

Birkitt contacted the Division of Forestry on October 2, 2009 and left a detailed message for 
Ray Durham, who is responsible for mitigation projects within the forestry lands.  We are 
awaiting a response.  
 
Site 7 - Los Calinas/Ball Tract/Palencia North PUD   

• Location:  See Figure 1 
• Source: Christine Wentzel and Paul Haydt, SJRWMD 
• Type: Restoration 
• Further investigation: No opportunity 

 
Birkitt contacted David Haas of Intervest Construction of Jacksonville on Sept 22, 2009 
regarding the Ball Tract Palencia North PUD. Christine Wentzel of the SJRWMD recommended 
we contact him regarding potential spoil islands that may be available for mitigation use.  This 
location was also the site previously identified by Birkitt in consultation with SJRWMD resource 
staff on spoil island restoration in the previous EA.  Mr. Haas indicated that all potential salt 
marsh or spoil island restoration is being used by the Palencia North PUD.  There are no 
additional salt marsh or spoil islands available for mitigation use for outside entities. 
Additionally, the site is outside of the Wood Stork Core Foraging Area limits. 
 
Site 8 - Venetian Mitigation Area/Stokes Landing Conservation Area 

• Location:  See Figure 1 
• Source: Christine Wentzel, SJRWMD 
• Type: Land acquisition 
• Status: No willing seller 
• Further investigation: No opportunity at this time  

 
Birkitt contacted John Shanks of Access Ecological Associates, Inc. on Sept 22, 2009 regarding 
the Venetian Mitigation Area adjacent to the Stokes Landing Conservation Area.  Christine 
Wentzel of the SJRWMD recommended we contact him regarding potential lands within and 
adjacent to salt marsh that may be available for acquisition for mitigation use.  Mr. Shanks 
indicated that he had previously worked as a consultant for the owner of the property and that 
the land encompasses approximately 80 acres of platted lots in and adjacent to salt marsh.  Mr. 
Shanks added that the SJRWMD was interested in acquisition of the property because it is 
adjacent to Stokes Landing Conservation Area, was already platted, and has a high potential for 
development.  Mr. Shanks tried to contact the landowner on several occasions to determine the 
availability of acquisition but his calls have not been returned, and he assumes they are not 
interested in selling at this time.  Mr. Shanks will provide an update if he is able to make contact.  

 
Site 9 - On-site Spoil Island - SGJ 

• Location:  See Figures 1 and 2 
• Source: Previous EA, the Airport, and Christine Wentzel, SJRWMD 
• Type: Restoration; on-site 
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• Sufficient mitigation: Yes; may need obtain approval to utilize the state lands portion or 
use Airport-owned portion in combination with another site 

• Issues: FAA proximity to the Airport; costs; approval to restore state portion 
• Further investigation: Yes 
• Status: Developing conceptual plans for restoration  
 

A large spoil island is located to the northeast of the airport within the Tolomato River estuary. 
This island is approximately 18.3 acres in size. The southern portion of the island is owned by 
the Airport Authority while the northern portion of the island is owned by the state. It is 
expected that negotiations with the Florida Division of State Lands would result in the entire 
island becoming available for wetlands restoration if needed.  The island was formed from 
dredged spoil and has a sandy aggregate shoreline encircling uplands supporting dense 
vegetation at approximately 1.0 feet or more above MSL.  The interior island elevation ranges 
from approximately 0.0 to 9.0 feet above MSL.  The proposed mitigation would involve 
construction of salt marsh habitats at appropriate elevations.  

 
The concept would include restoration of the area to historic conditions and creation of a 
mosaic of wetland habitat types including salt marsh and a tidal creek.  The proposed design 
would include grading surface elevations to approximately the mean high water level and lower 
to create low and high salt marsh habitat and the tidal creek system, removal of the spoil 
materials, and planting of native salt marsh vegetation.   
 
Based on UMAM, the spoil island restoration would provide sufficient and appropriate 
mitigation for project impacts.  Restoration at this location would provide benefits to Class II 
waters and provide oyster habitat and salt marsh habitat.  It is located within Basin Six and is in 
proximity to the Airport. It is also within the Wood Stork Core Foraging Area limits. 
Discussion with FAA on the potential wildlife hazard associated with the spoil island 
restoration is warranted due to the expansion of salt marsh habitat surrounding the airport. 
However, based upon the extent of existing salt marshes surrounding the airport, no significant 
increase in wildlife hazards is anticipated as a result of the spoil island restoration. In addition, if 
the spoil island is left alone, it would likely develop into a bird rookery.  The restoration of the 
island from a potentially suitable nesting forested habitat to a saltmarsh may provide a 
reduction in a wildlife hazard attract and therefore, be considered a benefit to airport 
operations.   
 
An additional benefit of utilizing the spoil island is that the spoil material may be available for 
use as fill for the construction of Taxiway ‘C’.  A geo-technical analysis of the soils will be 
needed to determine the suitability of the sediments. If the soils are acceptable as fill, then 
utilization of this material may save on the construction costs. In addition, if the spoil island is 
selected as the mitigation site, disposal costs during the construction of the mitigation will be 
minimized.   

 
Site 10 - Guana-Tolomato-Matanzas National Estuarine Research Reserve – Guana 
Peninsula 

• Location: See Figure 1 
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• Source: Previous EA, Christine Wentzel, SJRWMD  
• Type: restoration on public lands; off-site  
• Sufficient mitigation: Not sufficient alone 
• Issues: Mitigation on federal property; good mitigation or public interest benefit for 

Class II shellfish waters; High risk due to wave activity 
• Further investigation: Yes 
• Status: Continuing coordinating with GTMNERR to identify opportunities  Determine 

if can be used in combination with other options 
 
The Guana-Tolomato-Matanzas Research Reserve (GTMNERR) includes spoil islands and 
some tidal marsh habitats. A large number of spoil islands located in the Matanzas River and 
some within the Tolomato River are included within this Reserve. Birkitt contacted 
GTMNERR on September 23, 2009 and spoke with Dr. Mike Shirley, the Reserve Manager.  
He indicated there was a shoreline restoration project on the Guana Peninsula for which they 
have been trying to obtain grant money. He referred us to Forrest Penny, Stewardship 
Coordinator, who provided details of the shoreline restoration project.  The Guana Peninsula 
contains archeological artifacts including Indian shell mounds and a historic docking facility. 
The goal of the proposed project is to create a living shoreline from the oyster reef to promote 
sediment accretion. The length of the shoreline is approximately 300 to 350 linear feet.  The 
location is within the Wood Stork Core Foraging Area limits. There may also be an opportunity 
for salt marsh plantings for additional stabilization. We are awaiting information on the 
potential for spoil island restoration in the Reserve.  Insufficient information is currently 
available; however, initial review indicates that the identified mitigation opportunity is too small 
to meet the mitigation requirements for the Airport. 
 
Birkitt met with GTMNERR representatives again on December 21, 2009 and have been 
coordinating closely with staff on other potential mitigation opportunities.  It was determined 
that the shoreline restoration project was the only available project at this time.  High wave 
activity along the shoreline increases the potential risk of failure unless hydrologic modeling is 
conducted. 

 
4.2 Other Mitigation Options Investigated 

Mitigation Banks  
Birkitt investigated the possibility of utilizing approved mitigation banks for mitigation for the 
project.  No banks are available within Regulatory Mitigation Basin Six or Nine that would 
provide mitigation for salt marsh impacts.  
 
St. Johns County  
Birkitt spoke to Tony Cubbedge from the St. John’s County Division of Land Acquisition on 
September 22, 2009.  Birkitt explained that the mitigation needs were for the St. Augustine 
Airport project.  Mr. Cubbedge indicated that all available lands for acquisition or lands that are 
currently owned by the County would be utilized for County projects and that there are no 
opportunities for the Airport or other non-County projects at this time.   
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Birkitt contacted Mr. Cubbedge again in January 2010 and Mr. Cubbedge explained that the 
opportunities for estuarine mitigation have been reserved for County boat ramp and road 
projects.  There are no opportunities available for the Airport.  He is not aware of any other 
opportunities in the project vicinity. 
 
St. Johns River Water Management District  
Christine Wentzel, SJRWMD, checked with the District’s land acquisition section, and indicated 
that no opportunities have been identified. 

 
FDOT Mitigation Program, Chapter 373.4137, F.S.  
The FDOT Mitigation Program, also known as the “Senate Bill”, states that projects funded by 
the Federal Highway Administration or the Federal Department of Transportation may be 
eligible for participation in a program managed by the water management district if they have an 
appropriate project under way that could be used to offset project impacts.  This alternative to 
providing on-site or off-site mitigation may be available for airport improvements funded by the 
Federal Highway Administration or the Federal Department of Transportation.  The Tampa 
International Airport was one of the first airports to utilize this program for mitigation for 
wetland impacts in Florida. Under this program, money (approximately $102,000 per acre of 
wetlands impact) is paid to the water management district if they have a project under way that 
could be used to offset project impacts.  In this case, the SJRWMD would have to have a 
restoration project that included salt marsh restoration and open water habitat.   
 
Lisa Grant of SJRWMD, manager of the FDOT Mitigation Program for SJRWMD, indicated 
that the District does not currently have any projects that could be utilized for mitigation for the 
St. Augustine Airport project.  However, the project can be placed on the FDOT mitigation list 
next July (2010) when the list is updated.  The SJRWMD will then evaluate the possibility of 
initiating an appropriate mitigation project.   This option is potentially viable but no further 
information can be obtained until 2010. 
 
Wetland Creation On-site 
Other sites previously considered as mitigation for project impacts at the Airport included 
creation of wetlands at the Araquay Subdivision.  During the previous EA effort, this site was 
estimated to provide approximately 1.7 acres of wetlands habitat if the uplands were graded 
down to the elevation of adjacent wetlands. This site has not been included at this time due to 
landowner and adjacent property issues.   
 
 
 
Wetland Preservation On-site 
Preservation of Airport owned saltmarsh was considered as compensation for the proposed 
project at the Airport.  There appears to be less than 50 acres of airport owned salt marsh that 
could be preserved at the site. SJRWMD has previously stated that the relative functional gain 
for saltmarsh preservation is only 0.01 (based on UMAM).  Therefore, preservation of over 600 
acres of saltmarsh would be needed to fully compensate for the proposed impacts alone.  The 
airport does not have 600 acres of saltmarsh to preserve; however, preservation of saltmarsh at 
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the Airport could be combined with other opportunities to provide the needed functional gain 
and will continue to be evaluated. 
 
Privately-owned Spoil Islands 
Based on previous coordination with Paul Haydt of the SJRWMD during the previous EA 
investigation, it appears that multiple privately owned spoil island sites may exist along the 
coastline of St. Johns County and adjacent counties. Efforts have been made to contact property 
owners and evaluate their willingness to sell the spoil islands for use as mitigation for the airport 
project.  Additionally, Christine Wentzel, SJRWMD, identified a privately owned spoil island 
known as the Ball Tract. However, it was recently determined to be unavailable for utilization as 
mitigation for the Airport as the current owners are utilizing the spoil island for their own 
mitigation.  One of the landowners of other privately owned spoil islands has indicated that they 
might be willing to sell their spoil island. Therefore, restoration of a privately owned spoil island 
might be a viable option.  When more information is available, this option may be investigated 
further.  
 
Other Privately-owned Lands 
Birkitt contacted Mr. Patrick Hamilton of Southern Realty on October 28, 2009 regarding the 
Anastasia Lakes property owned by Anastasia Lakes LLC, within the City of St. Augustine. It lies 
immediately north of SR 312 on Anastasia Island. Of the original 50 acres available for purchase, 
approximately 45 to 47 acres remain. This parcel of land is located within a salt marsh system; 
however, it does not lie within Class II waters. If acquired, the restoration of this property would 
meet in-kind mitigation requirements but would not meet criteria for Class II waters; therefore, 
further investigation has not been conducted. Additionally, the USACE does not readily accept 
preservation alone as mitigation. Mr. Hamilton indicated that the property is available for 
purchase.   
 
Madiera Development  
Birkitt has attempted to contact the Madeira Development, which is located adjacent to the 
Airport, to determine if they have any potential opportunities available.  Messages have been left 
and phone calls have not been returned.  Birkitt also stopped by the Madeira office and spoke 
with Lauren Braren.  Ms. Braren provide a referenc for additional contacts and Birkitt has left 
messages but has not received a call back. Birkitt is continuing to follow up with contacts 
provided by the USACE.   
 

4.3  Mitigation Options Conclusion 
Table 1 provides a comparison of all mitigation options evaluated for this assessment. Currently the 
only mitigation option that meets all permitting criteria and has sufficient mitigation opportunity to 
compensate for the wetlands functional loss is the on-site spoil island restoration.  Efforts are 
continuing to determine whether other mitigation projects are available or a combination of 
mitigation projects could be utilized. Currently the other potential mitigation projects identified 
either in combination or alone are insufficient to meet the wetlands mitigation requirements  
 
The on-site spoil island restoration would provide mitigation for all aspects of project impacts 
including wetlands, oysters, wood stork foraging habitat, EFH, and Class II shellfish harvesting 
waters and is the preferred mitigation option. At this time, the restoration of the spoil island coupled 
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with the restoration of the shoreline of the proposed project area will be pursued unless other viable 
mitigation becomes available. 
 
5.0 PREFERRED MITIGATION OPTION - CONCEPTUAL MITIGATION PLAN  
A Conceptual Mitigation Plan is provided below to describe the proposed mitigation to off-set 
wetland and open water impacts that will result from constructing the proposed St. Augustine 
Airport project.  The preferred mitigation option for offsetting the impacts associated with the 
construction of the proposed project consists of restoring the shoreline of the proposed project area 
and a large spoil island, approximately 18.3 acres in size.  The spoil island is located in the vicinity of 
the Airport, northeast of Runway 31.   
 
5.1  Project Impacts and UMAM Assessment 
Refer to Section 4.16 for a description of the anticipated project impacts.  A summary of the 
temporary and permanent project impacts is provided below in Table 2.  Construction of the 
Proposed Project would result in approximately 7.46 acres of permanent impact to intertidal 
saltmarsh wetlands and sand flats (FLUCFCS types 6420 and 6500, respectively) and 2.57 acres of 
surface waters impacts including excavated embayments and tidal canals which contain 
approximately 0.17 acres of oysters (FLUCFCS type 5100) (see Figure 4.16-1).  Construction of the 
Proposed Project would also result in approximately 4.73 acres of temporary impacts to saltmarsh 
and 1.34 acres to open water.  The temporary construction areas will be minimally disturbed during 
construction and or returned to preconstruction conditions.   
 
To comply with State and Federal regulations, potential impacts to wetlands and surface waters were 
quantified and the extent of mitigation proposed for unavoidable impacts was based on the UMAM, 
Chapter 62-345, Florida Administrative Code (F.A.C.).  The UMAM analysis was conducted to 
evaluate the functional loss of wetlands associated with the impacts of project construction.  
 
The total functional loss for wetland impacts is 6.06 functional units (refer to UMAM forms 
provided in Appendix L and Table 2).  UMAM was also utilized to assess the functional gain from 
the proposed mitigation.  Please refer to Section 5.2.4 below. 
 
The UMAM calculations are preliminary and are subject to the review and approval from the 
SJRWMD and USACE.  Therefore, the total functional units required may change during the 
permitting phase of the project.   

 

5.2  Proposed Mitigation 
The preferred mitigation option for offsetting the impacts associated with the construction of the 
proposed project consists of restoring the shoreline of the proposed project area and an airport 
owned on-site spoil island. 
 
5.2.1 Restoration of the Shoreline of the Project Area 
The east and west shorelines of the proposed project area will be restored with the planting of native 
saltmarsh vegetation that is similar to what is proposed for impact.  The vegetation will be placed on 
the slope of the RSA and interplanted with the erosion control structures (Armorflex 30).  
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Approximately, 1.46 acres of saltmarsh will be temporarily impacted and re-vegetated. In addition, 
approximately 0.2 acres of open water will be restored to saltmarsh.  Historically, the open water 
areas proposed for impact were dredged from saltmarsh for fill for the construction of airport 
facilities.  As a result, the conversion of the open water to saltmarsh can be considered a restoration 
and will provide mitigation for the proposed project impacts.  Based on the UMAM calculations, a 
relative function gain of 0.13 will be obtained from the restoration of the open water habitat and 
results in a 0.01 functional gain.  Therefore, the function loss remaining that needs to be 
compensated through the spoil island restoration is 6.05 functional units (6.06 [from project impact] 
– 0.01 [functional gain from shoreline restoration]). In addition, oysters will be relocated to the toe 
of slope of the ArmorFlex.  It is expected that the RSA slope, interplanted with saltmarsh vegetation 
and the oysters at the toe of slope, will create a “living shoreline” for fish and wildlife.  It is also 
expected that natural recruitment of saltmarsh vegetation and oysters will occur along and at the toe 
of slope. 
 
5.2.2 Spoil Island Restoration 
 
5.2.2.1 Spoil Island Description 
A dredged material spoil island occurs just northeast of the mainland area of the Airport (Figures 1 
and 2) within the Tolomato River estuary.  The southern portion (approximately two-thirds) of the 
spoil island is owned by the Airport Authority and approximately 7 acres along the northern portion 
is owned by the state.  The spoil island was formed from dredged spoil and has a sandy aggregate 
shoreline encircling uplands supporting dense vegetation above approximately 1.0 foot mean sea 
level (MSL).  The interior island elevation ranges from approximately 0.0 to 9.0 feet MSL.  
 
Historically, the area was comprised entirely of salt marsh and tidal creek systems.  Refer to the aerial 
photograph (1870s) showing site conditions before the spoil island was created (Figure 3). 
 
Based on preliminary habitat assessments of the spoil island, it was found that the island is 
comprised of an upland forest and  surrounded by fringing disturbed freshwater forest.  The two 
forested habitats are surrounded by a saltmarsh containing salt flats, saltmarsh vegetation, and open 
water (Figure 4).  The upland center of the island comprises 10.3 acres and is dominated by wax 
myrtle (Myrica cerifera), red cedar (Juniperus virginiana), cabbage palm (Sabal palmetto), sweetgum 
(Liquidambar stryaciflua), pine trees (Pinus spp.), and various vines.  The disturbed freshwater wetland 
area comprises 8.0 acres and is dominated by Brazilian pepper (Schinus terebinthifolius), yaupon (Ilex 
vomitoria), red cedar, sugarberry (Celtis laevigata), saltbush (Baccharis halimifolia), and red maple (Acer 
rubrum).  These two habitats are surrounded by a saltmarsh and salt flat mosaic (Refer to 
Photographs 1-8 in Attachment 1).   
  
Mitigation for the unavoidable impacts to wetlands and oyster habitat are proposed on the spoil 
island.  This option would be in-kind mitigation on the project site as well as provide valuable 
ecological benefits within Class II Waters.  Although the northern portion of the spoil island is 
under state ownership, it is expected that negotiations with the Florida Division of State Lands 
would result in the entire island becoming available for wetlands restoration if needed.     
 
Agency staff including the NMFS and USFWS met at the Airport to assess the large spoil island 
north of the entrance to the Sea Plane basin on August 1, 2007.  After viewing the spoil island and 

R-13 
 



Appendix R 
St. Augustine Airport Taxiway C Replacement, RSA Compliance, and Approach Lighting System Projects 

Mitigation Options /Plan 
    

surrounding sites, agency staff agreed that the site would provide appropriate on-site mitigation.  
Restoration of the spoil island would return the currently upland habitat and fringing disturbed 
freshwater habitat to historic conditions of a mosaic estuarine habitat including salt-marsh, littoral 
zone, and inter-tidal creek.  Recent coordination with the USACE and the SJRWMD also indicates 
support of this mitigation option. 
 
5.2.2.2 Proposed Restoration Activities 
Restoration of the spoil island (Figure 3) will include the following activities: 
 

• Clearing, grading, and re-contouring the upland and freshwater wetland fringe portions of 
the island reducing surface elevations to between mean low water and mean high water to 
create a salt marsh habitat that supports colonization by saltmarsh cordgrass (Spartina 
alterniflora), black needlerush (Juncus roemerianus),and other marsh species;  

• Portions of the spoil island will be re-contoured below the mean low water elevation to 
create a tidal creek system; 

• Oyster habitat will be created within the tidal creek system by placement of oyster shell.  It is 
possible that oysters will be relocated from the impact site; and    

• Planting of salt marsh flora including saltmarsh cordgrass (Spartina alterniflora), black 
needlerush (Juncus roemerianus), and saltmeadow cordgrass (Spartina patens), similar to 
surrounding wetlands.  
 

The proposed mitigation on the spoil island would require extensive earthwork to re-contour spoil 
island elevations. It is anticipated that the spoil island would be accessed from the mainland Airport 
property via a temporary pontoon bridge.  A temporary pontoon bridge would be constructed from 
the Airport to the spoil island to provide access to the spoil island during restoration construction 
activities.  The location of the temporary pontoon bridge would consider the shortest distance from 
the airport to the spoil island, the depth of the water, and presence and location of oyster clusters 
and wetland vegetation.   Efforts to minimize unavoidable temporary impact to surface waters and 
wetlands would be undertaken in locating the pontoon bridge.  In addition, sediment and erosion 
control measures would also be implemented to avoid or minimize disturbance to adjacent wetlands 
and water quality.    Temporary impacts to existing salt marsh habitat will occur during restoration; 
however, it is anticipated that the salt marsh would return quickly to pre-construction conditions 
upon removal of the pontoon bridge.  
 
Spoil from the proposed project and mitigation areas will be deposited in an approved upland 
disposal site within the Airport property.  The exact location for the disposal and dewatering of 
dredge and excavation spoil has not been determined at this time.  There is a possibility that the 
spoil from the island could be utilized as fill for the proposed extension of Taxiway C’.  The spoil 
will only be used in this manner if the materials are tested and are suitable for use as fill.  Regardless 
of the upland location chosen, the spoil disposal will be accomplished in accordance with applicable 
regulatory requirements for protection of water quality within Waters of the United States.  Details 
of this project component will be addressed in the ERP Application for the proposed project.  
 
Photographs 9 and 10 in Attachment 1 show close range oblique aerial photographs of construction 
in progress on a similar spoil island at Port Manatee; Manatee County, Florida.  This design modified 

R-14 
 



Appendix R 
St. Augustine Airport Taxiway C Replacement, RSA Compliance, and Approach Lighting System Projects 

Mitigation Options /Plan 
    

R-15 
 

existing elevations to increase Spartina alterniflora, mangrove, and oyster bed habitat. This is very 
similar to the proposed conceptual plan for the spoil island at the Airport.  The Port Manatee Spoil 
Island Project was considered a successful restoration project. 
 
5.2.2.3 Spoil Island Restoration UMAM Assessment 
A preliminary UMAM assessment was also conducted for the potential restoration of the spoil 
island.  The spoil island predominantly contains upland forested vegetation encircled by a fringing 
disturbed freshwater wetland.  The forested areas are surrounded by salt marsh and open water of 
the Tolomato River.  Previous site visits by agency staff documented that the existing upland habitat 
on the spoil island is not providing suitable habitat for fish and wildlife and the USACE, SJRWMD, 
and NMFS have previously indicated their interest in utilizing this area for mitigation for the 
proposed project.   
 
The estimated relative functional gain for the restoration of the upland portions of the spoil island is 
0.598. The estimated relative functional gain for the restoration of the disturbed freshwater wetlands 
of the spoil island is 0.25.  This equates to a total relative function gain of 0.85 for restoring the spoil 
island.  
 
The functional loss from the Proposed Project (reduced from the lift provided from the restoration 
of the shoreline of the proposed project area) is calculated at 6.05. To determine the acres of 
mitigation needed to offset impacts from restoring the spoil island, the functional loss is divided by 
the relative functional gain.  If we restore the spoil island, approximately 7.1 acres of restoration is 
needed (6.05/0.85).   
 
5.2.2.4 Monitoring, Maintenance, and Management  
The mitigation project will be monitored to document the successful re-establishment of appropriate 
elevations and vegetative characteristics.  Periodic inspections will be conducted to document the 
condition of the mitigation and appropriate measures for the control of exotic and nuisance species, 
and will be implemented as necessary. It is anticipated that vegetation will be established on the 
restored spoil island within two to three years following plant installation. Specific details concerning 
monitoring, maintenance, and management will be established during the permitting process. 

 
5.3 Conceptual Mitigation Plan Conclusion 
The St. Augustine Airport is working with the FAA and appropriate agencies to determine the 
appropriate mitigation for the proposed impacts.  Restoration of a spoil island on Airport property 
is currently proposed to offset the functional loss of unavoidable wetland and open water impacts 
from the proposed project.  Restoration activities at the spoil island will allow for in-kind mitigation 
in proximity to the impact area within Class II Waters. The mitigation site is also within the Wood 
Stork Core Foraging Habitat area. It is expected that the restoration of the shoreline of the proposed 
project area and the Airport’s spoil island will provide the appropriate mitigation in order to meet 
the no-net loss requirements.   
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 Figure 3.  SJRWMD 1870’s Historic Aerial of the Spoil Island Location 
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Photograph 1. Aerial photograph of Spoil Island at St. Augustine Airport 

 

 
Photograph 2. View of the Interior of the Spoil Island 



 
Figure 3.  Upland Habitat on the Spoil Island 

 

 
Figure 4.  View of the Fringing Disturbed Freshwater Forested Wetland  



 
Photograph 5.  View of the Saltmarsh and Forested Habitat of the Spoil Island 

 

 
Photograph 6. Saltmarsh areas of Spoil Island at St. Augustine Airport 

 



 
Figure 7.  Brazilian pepper, an exotic species, on the spoil island.  

 

 
Photograph 8. Spoil Island at St. Augustine Airport 

 
 



 

 
Photograph 9.  Close range vertical aerial photograph of the regrading and recontouring 

in progress at the spoil island, Port Manatee; Manatee County, FL. 
 
 

 
Figure 10.  Close range vertical aerial photograph of the regrading and recontouring in 

progress at the spoil island, Port Manatee; Manatee County, FL. 
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Potential Mitigation Sites/ 
Evaluation Factors
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Mitigation 
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State Park
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State Forest
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Mitigation 
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On-site 
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Islands

FDOT Mitigation 
Program

Madeira 
Development

Sites 1 2 3 4 5 6 7 8 9 10 N/A N/A N/A N/A N/A

Willing seller/owner Yes Yes N/A Yes N/A N/A No No
Airport owned; 
portion state-

owned
Yes No Airport owned No N/A No

St. Augustine Airport                                                                              

Table 1. Mitigation Options

Within Same Drainage Basin Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes, if available Yes

Within Wood Stork Core 
Foraging Area No No Yes Yes No Yes No Yes Yes Yes Yes Yes Yes Yes, if available Yes

Within Class II Waters No No Yes Yes No No Yes Yes Yes Yes Yes Yes Yes Yes, if available Yes

Mitigation Type Preservation 
Only

Land 
Acquisition N/A Restoration on 

Public Land N/A N/A Restoration Land 
Acquisition
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site

Restoration on 
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types Unknown
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UMAM Relative Functional 
Gain/Lift 0.01* 0.01 N/A 0.1 N/A N/A N/A N/A
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0.1

Simliar to on-site 
spoil island 
restoration
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Time to reach success 0 0 N/A 2-3 years N/A N/A 2-3 Years 0 2-3 Years 2-3 Years 2-3 Years 0 2-3 Years 0 N/A
Liability/Monitoring 0 0 N/A Until Success N/A N/A Until Success None Until Success Until Success Until Success 0 Until Success 0 N/A
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Table 2 

UMAM Analysis of Permanent Impacts 

Section 

Cowardin 
(USFWS) 

Classification 

FLUCFCS 
Code and 

Description 

Permanent 
Impact 
(Acres) UMAM Delta 

Functional 
Unit Loss 

East 

E1UBLx – 
Excavated 
embayment 

5100-
Streams and 
Waterway 

0.16 fill 0.633 0.10 

E2EM1P – 
Estuarine 
intertidal 
saltmarsh 

6420-
Saltwater 
Marshes 

3.92 fill 0.700 2.74 

E2USP – Sand 
and mud flats 

6500-Non-
vegetated 
Wetlands 

South 

R1UB2/3Nx – 
Tidal canal 

5100-
Streams and 
Waterway 

0 fill 0 0 

0.11 dredge 0 0 

E2EM1P - 
Estuarine 
intertidal 
saltmarsh 

6420-
Saltwater 
Marshes 

0.01 fill 0.767 0.01 

West 

R1UB2/3Nx - 
Tidal canal 

5100-
Streams and 
Waterway 

2.16 fill 0.567 1.22 

0.14 dredge 0 0 

E2EM1P - 
Estuarine 
intertidal 
saltmarsh 

6420-
Saltwater 
Marshes 

2.93 fill 0.667 1.95 

0.6 dredge 0.67 0.04 

Totals 10.03 - 6.06 

 



 
Photograph 1. Aerial photograph of Spoil Island at St. Augustine Airport 

 

 
Photograph 2. View of the Interior of the Spoil Island 



 
Figure 3.  Upland Habitat on the Spoil Island 

 

 
Figure 4.  View of the Fringing Disturbed Freshwater Forested Wetland  



 
Photograph 5.  View of the Saltmarsh and Forested Habitat of the Spoil Island 

 

 
Photograph 6. Saltmarsh areas of Spoil Island at St. Augustine Airport 

 



 
Figure 7.  Brazilian pepper, an exotic species, on the spoil island.  

 

 
Photograph 8. Spoil Island at St. Augustine Airport 

 
 



 

 
Photograph 9.  Close range vertical aerial photograph of the regrading and recontouring 

in progress at the spoil island, Port Manatee; Manatee County, FL. 
 
 

 
Figure 10.  Close range vertical aerial photograph of the regrading and recontouring in 

progress at the spoil island, Port Manatee; Manatee County, FL. 
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ABSL     Above Mean Sea Level 
AC     Advisory Circular 
AIM     Aeronautical Information Manual 
AIP     Airport Improvement Program 
ALP     Airport Layout Plan 
ALS     Approach Lighting System 
AMP     Airport Master Plan 
ANHA     Alliance of National Heritage Areas 
ARFF     Aircraft Rescue and Fire Fighting 
AST     Above Ground Storage Tanks 
 
BEBR     Bureau of Economic Business Research 
BFE     Base Flood Elevation 
BMP     Best Management Practices 
 
C&D     Commercial and Demolition 
CAA     Clean Air Act 
CBR     California Bearing Report 
CDC     Culvert – Ditch Connect 
CEQ     Federal Council of Environmental Quality 
CERCLA    Comprehensive Environmental Response, Compensation,  
     and Liability Act  
CERCLIS  Comprehensive Environmental Response, Compensation, 

and Liability Information System 
CFASPP    Continuing Florida Aviation Systems Planning Process 
CFR     Code of Federal Regulations 
CLG     Certified Local Government 
COBRA    Coastal Barrier Resources Act 
CWA     Clean Water Act 
CZMA     Coastal Zone Management Act 
CZMP     Coastal Zone Management Program 
 
dB     Decibel 
DBH     Diameter at Breast Height 
DD     Declared Distance 
DH     Decision Height 
DHR     Division of Historic Resources 
DNL     Day – Night Noise Level 
DOF     Division of Forestry 
DT     Displaced Threshold 
 
EA     Environmental Assessment 
EAR     Evaluation and Appraisal Report 
EEZ     Exclusive Economic Zone 



EDM     Environmental Data Management 
EFH     Essential Fish Habitat 
EPA     Environmental Protection Agency 
ERP     Environmental Resource Permitting 
ESA     Environmental Site Assessment 
ESA (1973)    Endangered Species Act 
ESI     Environmental Services, Inc. 
FBO     Fixed Base Operator 
F.S.     Florida Statutes 
FAA     Federal Aviation Administration 
FAC     Florida Administrative Code 
FAR     Federal Aviation Regulations 
FASP     Florida Aviation System Plan 
FBO     Fixed Base Operator 
FDACS    Florida Department of Agriculture and Consumer Services 
FCMP     Florida Coastal Management Program 
FDEP     Florida Department of Environmental Protection 
FDOT     Florida Department of Transportation 
FEMA     Federal Emergency Management Agency 
FFWCC    Florida Fish and Wildlife Conservation Commission  
FLUCFCS    Florida Land Use Cover, and Forms Classification System 
FMNH     Florida Museum of Natural History 
FMSF     Florida Master Site File 
FNAI     Florida Natural Areas Inventory 
FPPA     Farmland Protection Policy Act 
FWCA     Fish and Wildlife Coordination Act 
FWPCA    Federal Water Pollution Control Act 
FWRI     Fish and Wildlife Research Institute 
 
GCTLs     Groundwater Cleanup Target Levels 
GIS     Geographic Information Systems 
GMFMC    Gulf of Mexico Fishery Management Council 
GPS     Global Positioning System 
GTMNERR Guana Tolomato Matanzas National Estuary Research 

Reserve 
 
HAZMAT Hazardous Materials 
HIRL     High Intensity Runway Lights 
HMS     Highly Migratory Species 
HUC     Hydrological Unit Code 
HWRS     Hazardous Waste Regulation Section 
 
ICW     Intracoastal Waterway 
ILS     Instrument Landing System 
INM     Integrated Noise Modeling 
 
LPA     The LPA Group, Inc. 
LUST     Leaking Underground Storage Tanks 



 
MSFCMA    Magnuson Stevens Fishery Conservation and  

Management Act 
MIRL     Medium Intensity Runway Lights 
MITL     Medium Intensity Taxiway Lighting  
MMPA     Marine Mammal Protection Act 
MPP     Manatee Protection Plan 
MS4s     Municipal Separate Storm Sewer Systems 
MSA     Manatee Sanctuary Ac t 
MSD     Minimum Search Distance 
MSGP     Multi Sector Generic Permit 
MSRP     Multi - Species Recovery Plan 
 
NAAQS    National Ambient Air Quality Standards 
NEPA     National Environmental Policy Act 
NFIP     National Flood Insurance Program 
NFRAP    No Further Remedial Action Planned 
NMFS     National Marine Fisheries Service 
NOAA     National Oceanic and Atmospheric Administration 
NOI     Notice of Intent 
NPDES    National Pollutant Discharge Elimination System 
NPL     Nation Priorities List 
NPS     National Park Service 
NRCS     National Resources Conservation Service 
NRI     National Rivers Inventory 
NWI     National Wetlands Inventory 
 
OIP     Office of Intergovernmental Program 
 
PAPI     Precision Approach Path Indicator 
PCB     Polychlorinated Biphenyls 
 
RCRA     Resource Conservation and Recovery Act 
RPA     Reasonable and Prudent Alternatives 
RSA     Runway Safety Area 
 
SAFMC    South Atlantic Fishery Management Council 
SAV     Submerged Aquatic Vegetation 
SFHA     Special Flood Hazard Area 
SIS     Site Investigation Section 
SJRWMD    St. Johns River Water Management District 
SLAMS    State Local Air Monitoring Stations 
SPCC     Spill Prevention, Control, & Countermeasures 
SPT     Standard Penetration Test 
SSL     Sovereign Submerged Lands 
SWDA     Solid Waste Disposal Act 
 
TAF     Terminal Area Forecast 



TMDLS    Total Maximum Daily Loads 
TPIN     Tax Payer Identification Number 
TSD     Treatment, Storage, and Disposal 
 
UMAM    Uniform Mitigation Assessment Methodology 
USACE    U.S. Army Corp of Engineers 
USC     United States Code 
USDA     United States Department of Agriculture 
USEPA    U.S. Environmental Protection Agency 
USGS     United States Geological Service 
USFWS    United States Fish and Wildlife Service 
 
VASI     Visual Approach Slope Indicator 
VOR     Very High Frequency Omnidirectional Radio Charge 
 
WBID     Water Body Identification 
WQA     Water Quality Act 
WSI     Waste Services Incorporated 
WSR     Wild and Scenic Rivers 
WSRS     National Wild and Scenic Rivers System 
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