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1.0 DESCRIPTION OF THE ENVIRONMENTAL PLAN 

1.1 GENERAL OVERVIEW AND PURPOSE 

The purpose of this Environmental Protection Plan is to outline the methods and responsibilities 
for protection of natural resources and the environment during execution of the delivery order 
work. To accomplish this goal., Bechtel Environmental, Inc. (BEI) will comply with applicable 
Federal, State, and activity environmental laws and regulations, properly control and dispose of 
all waste generated, document and report on pollution prevention measures, and prepare, for 
Navy submittal, all reports required by outside agencies. BE1 is required to protect natural 
resources during implementation of interim remedial actions as described in the Contract, 
Part 4.4, Protection of Natural Resources. The following paragraphs (Sections 2.0 through 8.0) 
are derived from the contract and include a general description of scope of work to be performed 
by BEI. 

The objective of this project is to perform an interim remedial action, remove contamination 
sources, stabilize andlor otherwise control residual contamination at the sites to meet current 
guidelines for the protection of public health and safety. 

It should be noted that the program is fundamentally an environmental restoration program. 
Essentially all substantive program activities are implementations of response actions for 
contaminated media. The Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) and the National Environmental Policy Act (NEPA) establish extensive 
environmental documentation requirements for and regulatory framework of remedial action 
programs. In addition, a ~esource  Conservation and Recovery Act (RCRA) permit is in place 
for the Boca Chica facility. RCRA regulations will provide environmental protection 
requirements for sites on Boca Chica. Many of the methods and responsibilities for protection of 
natural resources will be embodied in existing legislation and rules, and will be documented in 
the course of remedial action. 

Because Key West is an environmentally sensitive area, the Navy and BE1 anticipate that there 
will be substantive involvement of the various agencies and Natural Resource Trustees in issuing 
permits, approvals, and oversight of actual work activities. BE1 will facilitate this process for the 
Navy by coordinating with these agencies, preparing applications, and performing related 
functions, while the Navy will initiate contacts with these agencies and execute permits and 
applications. 

1.2 GENERAL SITE INFORMATION 

Naval Air Station (NAS) Key West and its supporting facilities are located approximately 
150 miles southwest of Miami on the westernmost of two major islands of the Florida Keys 
(Boca Chica and Key West) (see Figure 1-1). Operations on this site have included the 
generation, storage, and use of hazardous materials, including fuel and solvents. 

Environmental cleanup at the facility is being conducted under both the Resource Conservation 
and Recovery Act (RCRA) and the Navy's Installation Restoration (IR) program. This 
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environmental protection plan applies to the Solid Waste Management Units (SWMU), the IR 
cleanup areas and designated Areas of Concern (AOC) scheduled for remediation at the facility. 

Interim remedial actions planned for NAS Key West include removal andlor treatment of 
contaminated soil, groundwater treatment, removal of debris, grading operations on a landfill, 
construction of a shoreline protection system, and treatment and disposal of petroleum- 
contaminated soil. 

2.0 PROTECTION OF NATURAL RESOURCES 

BE1 will preserve natural resources within the project boundaries. Preservation of natural 
resources will be achieved through the use of project procedures designed to minimize 
environmental impacts and restore areas that must be disturbed during the course of remedial 
activities. 

The Key West Naval Complex includes some areas that are completely developed, while other 
areas, such as portions of Boca Chica, Saddlebunch, and Demolition Key, are mostly cleared 
land. Around the periphery of these islands are mangrove communities and salt marshes in 
intertidal areas, grading into marine grass flats in sub-tidal areas (IT 1994). 

Florida has 68 animal species considered endangered or threatened by either the United States 
Fish and Wildlife Service or the Florida Game and Freshwater Fish Commission. Sixteen of 
these species have ranges that potentially overlap NAS-Key West. Also, approximately 
325 plants are listed by the Florida Department of Agriculture as either endangered or threatened. 
Of these, seven are now found in the Key West area (IT 1994). 

Of particular importance is the protection of wetlands, mangroves, and endangered species, 
particularly the Lower Keys Marsh Rabbit, due to the widespread presence of wetlands and 
mangroves and confirmed habitat areas of the Marsh Rabbit (Figure 2-1). Table 2-1 presents the 
sites that have been identified as having a probable impact on natural resources from 
implementation of interim actions, based on known proximity of wetlands, mangroves, Marsh 
Rabbit habitat, and types of interim actions currently planned for the NAS Key West sites. This 
information is a result of discussions at NAS Key West (site visit August 1994) between BEI, the 
NAS Key West Public Works Department, the Resident Officer in Charge of Construction 
(ROICC), EPA Region IV, the Florida Department of Environmental Protection (FDEP), and the 
Southern Division Naval Facilities Engineering Command. As a result of a followup site visit 
(December 1994) BE1 and NAS natural resource specialists have agreed on the delineation of 
wetlands and habitat areas affected by the interim remedial activities. A draft of the delineation 
report is shown as Attachment A. 

2.1 LAND RESOURCES 

Except in areas to be cleared, BE1 will not remove or deface trees or shrubs without approval. 

2.1.1 Tree Protection 

BE1 will protect existing trees that will remain after completion of work. Any trees that must be 
removed will be replaced, except exotic species, which will not be replaced. Mangrove 
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Table 2-1 
Probable Impacts on Natural Resources During Interim Actions 

- - -~ - - ~ - -~ - ~~ - 

Endangered Required 
Site Wetlands" Mangroves" Speciesb Permits 

SWMU-1 YES YES YESb WET 

SWMU-2 YES YES NO WET 

SWMU-3' NO NO YESd NO 

SWMU-5 NO NO NO NO 

SWMU-7' NO NO NO NO 

JETC NO NO NO AQITBD 

IR- 1 NO NO NO NO 

IR-3 NO NO NO NO 

IR-7 NO NO NO NO 

IR-8 NO NO NO WET 

AOC-A NO NO NO NO 

AOC-B YES YES NO WET 

"Basis: Visual observation and discussions with NAS Natural Resources Manager 
bBasis: Lower Keys Marsh Rabbit Recovery Plan and NAS Key West Habitat Location Map 
'Borders wetland area 
dPossible Least Tern nesting habitat 
WET: Florida Department of Environmental Protection Joint Application for Works in the 
Waters of Florida (Wetland Permit) 
AQITBD: Air Quality Permit or ResuictionsITo Be Determined 



protection will include compliance with Florida Administrative Code (FAC) 62-321, "Mangrove 
Protection," including Mangrove Alteration Permits (Attachment B). Sites that have been 
identified as having a probable impact on mangroves due to implementation of interim actions are 
presented in Table 2- 1. 

In many cases, the presence of mangroves is an indicator that wetlands are also present. Where 
alteration of mangroves are required, and where a wetland permit must be obtained to implement 
interim remedial action involving regulated dredge and fill activities, a separate mangrove 
alteration permit application is not required [FAC 62-321.040(5)1. 

2.1.2 Replacement 

BE1 will restore landscape features damaged by equipment operations. Work plans will identify 
treks and other landscape features that will be removed or changed. Work plans will also specify 
the method of landscape restoration. 

2.1.3 Temporary Construction 

BE1 will remove traces of temporary construction facilities such as haul roads, work areas, 
structures, foundations, and stockpiles of excess or waste materials. BE1 will utilize best 
management practices to control water runoff from stockpiled material. 

2.2 STREAM CROSSINGS - ~ ~ - ~  - ~~ - 

Approval will be obtained from the Contracting Officer or designated representative before any 
equipment fords a stream. Temporary culverts or bridges will be utilized where necessary. 

2.3 FISH AND WILDLIFE RESOURCES 

Fish and wildlife will not be unnecessarily disturbed. Stream flows and other significant native 
habitats will be protected. BE1 will assist the Naval Air Station to coordinate actions with the 
Florida Fish and Game Commission. 

2.4 WETLAND AREAS 

BE1 will not disturb any wetland area or associated mangrove habitat without authorization. 
Approval may be required from the Florida Department of Environmental Protection, local 
agencies, or the Army Corps of Engineers. BE1 will assist the Naval Air Station to obtain such 
approvals. BE1 will comply with Florida regulations governing wetlands and mangroves, 
including FAC 62-340, "Delineation of the Landward Extent of Wetlands and Surface Waters" 
and 62-61 1, "Wetlands Application Regulations. " 



m 3.0 PROTECTION OF HISTORICAL AND ARCHAEOLOGICAL RESOURCES 
- 

3.1 OBJECTIVE 

BE1 will assist the Naval Air Station Cultural Resources Coordinator who will contact state 
agencies as required for known locations of historical or archaeological areas prior to the start of 
any work. 

BE1 will preserve and report to the Contracting Officer or designated representative any historical 
or archaeological items or human skeletal remains discovered in the course of work. 

3.2 METHODS 

BE1 will provide guidance and training to field operations management on the importance and 
requirements related to historical resource protection. 

4.0 PROTECTION OF SURFACE SOIL, VEGETATION, AND SURFACE WATERS 

4.1 GROUND COVER 

Burnoff of ground cover will not be permitted. 

4.2 ERODIBLE SOILS 

@ All earthwork will be brought to a final grade, as specified in delivery orders and detailed in 
approved specifications. Side slopes and back slopes will be protected immediately upon 
completion of rough grading. Protection against erosion will prevent migration of sediment into 
nearby creeks or streams. 

4.3 TEMPORARY MEASURES 

Silt fencing will be used to prevent erosion and control sedimentation. 

4.3.1 Mechanical Retardation and Control of Runoff 

BE1 will mechanically retard and control rate of runoff from the site. This method may include 
building of diversion ditches, benches, and berms as required to retard and divert runoff to 
protected drainage courses. 

4.3.2 Vegetation and Mulch 

For interim actions including earthwork, BE1 will provide temporary protection on side and back 
slopes as soon as rough grading is completed if sufficient soil is exposed to require erosion 
protection. Slopes will be protected by accelerated growth of permanent vegetation (seeding), 
mulching, or netting. 



4.3.3 Protection of Endangered Species Habitat 

The Naval Air Station has identified in the field habitat boundaries of endangered species present 
at NAS Key West. BE1 will comply with U.S. Fish and Wildlife Service and Florida Fish and 
Game Commissions requirements with respect to such habitats. 

One endangered species that has been identified to be present, particularly in the Boca Chica 
area, is the Lower Keys Marsh Rabbit. A map of known Marsh Rabbit habitat is shown in 
Figure 2-1. The U.S. Fish and Wildlife Service has published a recovery plan for the Marsh 
Rabbit titled, "Recovery Plan for the Lower Keys Marsh Rabbit," dated January 5, 1994 (see 
Attachment B). BE1 will comply with this plan as necessary. Table 2-1 identifies the sites that 
have probable impact on the Marsh Rabbit. 

Other examples of endangered species known to migrate in the Key West area are the Least Tern 
and the Roseate Tern. The Least Tern is on the Florida threatened species list and protected by 
the Migratory Species Act; the Roseate Tern is on both the federal and Florida list of threatened 
species. The Least Tern and the Roseate Tern may be present in the Florida Keys from April 1 
to August 31. The terns nest and lay eggs in gravel areas such as unused portions of roadways 
and taxi-ways, and on rooftops. Construction activity and schedules may be impacted (especially 
at SWMU-3) should terns nest in areas scheduled for remediation. 

5.0 PROTECTION O F  THE ENVIRONMENT FROM POLLUTION 
DERIVED FROM INTERIM ACTIONS 

Solid wastes will be collected, placed in containers, and regularly emptied at intervals to prevent 
the attraction of rodents or disease vectors. Debris, garbage, and sewage will be disposed of 
according to procedures and requirements as directed by the base construction office, and in 
compliance with applicable laws and regulations. 

Procedures for collecting and properly disposing of solid wastes is addressed in the Program 
Hazardous Waste Management Plan. 

5.2 MANAGEMENT AND DISPOSAL OF HAZARDOUS WASTE 

Procedures and requirements for the generation, management, transportation, and disposal of 
hazardous waste, as defined by RCRA, are described in the Program Hazardous Waste 
Management Plan. 

5.3 AIR POLLUTION CONTROL 

One of the planned interim actions on the Boca Chica Airfield is the construction and operation 
of a groundwater treatment system. An integral part of the groundwater treatment system is an 
air stripping tower for treatment of contaminated groundwater. 

@ Air stripping towers are an air emissions source. Boca Chica Airfield is located in an attainment 
zone for all criteria air pollutants regulated under the Clean Air Act. It is not anticipated that 
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special emission controls will be required on the air stripping tower; however, an Air Stripper 
Review Worksheet will be prepaed to determine the emissions of the treatment system. 
Preparation of this worksheet will be coordinated with the local air quality district (Southeast Air 
Quality District, Miami). 

6.0 NOTIFICATION OF ENVIROMMENTAL OCCURRENCES 

Environmental occurrences will be recorded and reported as specified by the Contracting Officer 
or designated representative, and in compliance with Section 4.8.4 (Oil and Hazardous Material 
Spills) of the contract. BE1 will immediately report occurrences to the NAS Public Works 
Office, Environmental Coordinator, and the NAS Fire Department. For an emergency or an 
occurrence involving CERCLAlSuperfund Amendments and Reauthorization Act (SARA) 
reportable event (e.g., spill), the event must be reported to the National Response Center as well 
as to the Contracting Office or his designee. 

A Spill Prevention Control and Countermeasures Plan has been developed by BE1 for the IR 
program, and can be found in Appendix C of the Site-specific Safety and Health Plan. 

7.0 WASTE MINIMIZATION AND POLLUTION PREVENTION 

An important element of providing environmental protective measures is to minimize the volume 
and toxicity of all wastes that are generated or of existing wastes that are being managed, to the 
extent practical. To achieve this goal, management must maintain project employees' awareness 

@ of waste management policies, plans, procedures, and activities. 

7.1 VOLUME REDUCTION 

Due to decreasing available disposal space, increasing disposal costs, and liability associated with 
hazardous material, a greater emphasis is being placed on waste reduction. Because new waste 
will be generated as a result of response actions and not by process operations, only a limited 
number of waste minimization techniques are appropriate. Techniques that will be used to 
minimize the volume of newly generated waste include material substitution, segregation, 
consolidation, loss prevention, supply control, reuse, and good housekeeping. 

7.2 REDUCTION OF TOXICITY 

The toxicity of waste managed as part of remedial activities must be reduced to meet RCRA 
requirements for hazardous waste disposal. Reduction of waste toxicity will be achieved when 
required by RCRA land disposal restrictions, as well as when appropriate to achieve CERCLA 
cleanup goals. 

8.0 APPLICATIONS AND PERMITS 

Prior to implementing the interim actions at NAS Key West, BE1 will prepare applications and 
permits that are required by FDEP and the U.S. Army Corps of Engineers. The Navy will 
execute and submit these documents. Examples include "Joint Application for Works in the 
Waters of Florida" and "Application for Mangrove Alteration Permit." 
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Existing permits (e.g., NPDES permits) will be used or modified, as necessary. To date, the 
following permit applications have been identified as necessary: Wetlands Permits for SWMU-1, 
SWMU-2, IR-8, and AOC-B. Also, BE1 will achieve economies of scale where practical by 
utilizing a project-wide approach to permitting to avoid unnecessary time delays and 
administrative costs. Table 2-1 depicts, on a site-by-site basis, permits necessary to implement 
interim remedial actions. Draft wetland permit applications have been provided to the Naval Air 
Station. Copies are attached as Attachments C, D, and E for information. A permit for IR-8 
will be prepared when the shoreline protection system design is complete. 

In addition to permits, NAS Key West is required by CERCLA to notify Natural Resource 
Trustees of remedial actions to mitigate past releases of hazardous substances. Examples of 
Natural Resource Trustees to be notified include: The National Oceanic and Atmospheric 
Administration (NOAA); the Florida Department of Environmental Protection, Natural Resource 
Trustee; U.S. Department of Fish and Wildlife; and the Florida Game and Freshwater Fish 
Commission. Each of these trustees will be provided an opportunity to review and comment on 
the planned interim remedial actions. 
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ATTACHMENT A 

WETLAND DELINEATION FOR VARIOUS SITES 
SCHEDULED FOR REMEDIAL ACTION 

AT NAS KEY WEST 



- - -  

Oak R i d ~  Corporats Center 
151 Lafayem Dr ie  
P. 0. Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Facsimile: (6 15) 220-2 7 0 0  

Conunanding Officer 
Southern Division 
Naval Facilities Engineering Conunand 
Attention: Mr. Dudley Patrick 
2 I55 Eagle Drive 
North Chxleston, SC 29406 

JAN 1 7 1995 

SUBJECT: Bechtel Job No. 22567 
Department of the Navy Contmct No. ~62467-9:-~10936 
DO 0001, PHASE 2. DRAFT WETLAND DELINEATION AT NAS KEY \\'?ST 
Subject Code: 7550 

Dear Mr. Patrick: 

I am enclosing a draft wetland delineation docun~ent for review md mnvllcni by SDUTHDiV and thc Naval A r  
Station. Conments are reqttestcd by Janunn 25, 1995, so that we can finalize the documcnt for sttb~n~ttnl b!. t l~c  
Naval Air Station. 

Sincerely, 

0. N. McNeil, Jr. ' 
Project Manager 

Enclosure: as stated 

CC : 
Bill Carley 

@ 
Bechtel Environmental, Inc. 
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Wetland Delineation at Various Sites Scheduled for Remedial Action 
Naval Air Station - Key West 

1.0 INTRODUCTION 

As a basis for in-field determination of state and federal jurisdictional wetland-upland boundary, 
this delineation report is submitted with the joint application for Wetland Resource Alterations in 
the Waters of Florida. This report provides information to support the boundary decision and to 
locate its approximate position in the field. Methodology for the boundary delineation differs for 
state and federal jurisdiction. The State methodology (FAC Chapter 62-340) primarily differs 
from federal guidance (Environmental Laboratory, 1987) in the selection of one plant stratum used 
to determine dominance and in the use of fewer indicator status categories (obligate and facultative 
wet) to determine the presence of hydrophytic vegetation. Maps of the sites discussed in this report 
are found in Appendix A. Photographs of each of the wetland sites are presented in Appendix B, 
and wetland sample data sheets are presented in Appendix C. 

There are I I areas of interest, as shown on Figure 1, that are scheduled for interim remedial action 
(IRA) under the Navy's Base Installation Restoration Program (IRP) and the Resource 
Conservation and Recovery Act. IRA sites impacting jurisdictional wetlands include Boca Chica 
Open Dispos al (SWMU-I), Boca Chica DDT Mising Area (SWMU-2), Fleming Key South 
Landfill (IR-8), and Big Coppin Key Abandoned Civilian-Disposal Area (AOC-B). 

Interim remedial action at these sites include the removal of solid wastes, contaminated soils, and, 
at one site, the construction of a seawall to prevent shortline erosion into the cap of a landfill. All 
of  these remedial actions will improve the environment by removing contaminated materials and 
solid wastes, installing measures to prevent future environmental damage, performing mitigative 
measures by the removal of some exotic vegetation, and enhancing the aesthetic value of the 
affected sites. 

Best engineering and construction practices will be used during activities on or near jurisdictional 
wetlands. These may include surface water runoff control according to the Florida Land 
Development Manual (publication pending) and clear identification in the field of wetland areas. 
In addition to wetland protection, habitat of the federally endangered Lower Keys Marsh Rabbit 
will be preserved in its original state to the extent practicable. Restoration of affected wetlands 
will be achieved by replanting with equivalent vegetation. All exotic vegetation that must be 
removed to implement remedial action will be replaced with indigenous plant species. 

Areas in which there are no federal or state wetland impacts from planned IRA include Fleming 
Key North Landfill (IR-7), Demolition Key (AOC-A), Jet Engine Test Cell (JETC), Truman 
Annex DDT Mixing Area (IR-3), Boca Chica Firc Fighting Training Area (SWMU-3), Building 
A-824 (SWMU-7), and T ~ m a n  Annex Refuse Disposal Area (IR-I). For each of the sites, a 
description of the planned IRA and maps in Appendix C are included to document the separation of 
the site from \vetlands. 



2.0 IRA SITES EXPECTED T O  IMPACT WETLANDS 

2.1 BOCA CHICA OPEN DISPOSAL AREA (SWMU-I) 

The site is located in the southeastern part of Boca Chica Key, between Perimeter Road and 
Geiger Creek as shown in Figure 2. It consists of a bum area, a central open disposal area, and an 
eastern debris zone. Preferred marsh habitat (coastal berm) of the federally endangered Lower 
Keys Marsh Rabbit is north of the abandoned antenna sites immediately adjacent to the site limits. 
Planned remediation consists of delineation and subsequent excavation of contaminated media in 
the bare ground of the open disposal area shown in Photo 1. Photo 2 shows the scattered 
interspersion of mangroves associated with existing open water areas. Although wetland 
vegetation is absent, soils with hydric characteristics and hydrology exist in the central open 
disposal area and the area is regulated as a jurisd~ctional wetland. A wetland data sheet is included 
to document the presence ofwetland indicators at SWMU-I. 

2.1.1 Vegetation 

The site is relatively flat with black mangroves (Avicennia zerminans) and brazilian pepper 
(w terebinthifolius) around the perimeter and interspersed within the area. Scarified bare 
ground with no vegetation is present throughout the site. 

2.1.2 Soils 

From drilling logs in the Draft Remedial Investigation (IT Corp., 1994), soils consist of compacted 
fill overlyng oolitic limestone. Fill consisted of sand and gravel mixed with silt, reworked crushed 
oolitic limestone, and shell fragments and extended to 8 R BLS. Grain size analysis shows the fill 
ispoorly sorted medium to coarse grained sandy gravel with fines. The soil has a pH of 7.50 and a 
CEC of 35.7 meqlg. The TOC (1.04 mgkg) indicates minimal organic matter and the permeability 
measurement (2.3E-06 crnlsec) shows a low permeability material. In contrast to the WYRl and 
according to the unpublished soil survey for Monroe County (SCS, draft), the area is underlain by 
soils of the series Islamorada, which is classified as a lithic Troposaprists. Lithologic logs verify 
the presence of wetland soils *om monitoring wells drilled during preliminary remedial 
investigations (Geraghty and Miller, Inc., 1987) describing a general change in soil t ex - re  from 
sandy soils layered with organic material (KWM-05; KWM-08) near the road to peat and clay 
soils near Geiger Creek (KWM-06; KWM-07). 

2.1.3 Hydrology 

Groundwater elevations at the site are influenced by ocean tides and precipitation. Depths to 
groundwater vary from 0.4 to 0.7 ft below ground surface at SWMU-1 as collected from 
measurements of water levels during April-May 1993 (IT Corp., 1994). The topography of the 
site slopes gradually toward a mangrove area that lies behveen the site and Geiger Creek. The site 
is apparently often inundated during high tide and after rainfall. Depth of flooding is often 
indicated by height of pneumatophores from black mangroves (see Photo 2). 

2.2 BOCA CHlCA DDT MIXING AREA (SWMU-2) 

The approximate location of SWMU-2 is shown in Figure 1 and site fcatures shonn in Figure 3. 
Proposed IRA includcs establishing the boundary of DDT contamination in soils at the sitc, as well 
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as in the adjacent drainage ditch and excavating contaminated sediments. The 0.18-acre site is 
adjacent to the north side of a man-made drainage ditch that is connected to a large borrow pit 
along the southeast side of a taxiway (alpha) at the NAS Boca Chica Airfield. DDT mixing 
operations were conducted in a demolished building located approximately 30 ft from the drainage 
ditch as shown in Photo 3. A 5-104 strip adjacent to the drainage ditch is dominated by obligate 
hydrophytic vegetation likely receiving significant surface water runoff from paved runways and 
should be regulated as a jurisdictional wetland. A wetland data sheet is included for SWMU-2 to 
document the presence of all \vetland field indicators. 

2.2.1 Vegetation 

The area near the demolished building is now partly covered with thick herbaceous cover, including 
black rush (w roemeranus), sea ox-eye daisy (Borichia sp.), and keygrass (Monanthochloe 
littoralis) (see Photo 3). The drainage ditch has medium-size (<7 ft) black (Avicennia germinans) 
and red mangroves (Rhizophora &e), bunonwood (Conocamus erectus), and brazilian pepper 
(w terebinthifolius) along its banks (Photo 4). The ditch connects water in an old borrow pit 
with the ocean; which is designated as Outstanding Florida Waters (OFW). 

2.2.2 Soils 

Soil descriptions in SWMU-2 are based on numerous soil borings and monitoring wells from the 
draft RFI/RI (IT Corp., 1994). The uppermost horizon is a light brow, silty, medium to fine- 
grained sand, poorly sorted fill mixture of sand and pebble size limestone varying in thickness from 
3 to 4 ft. Natural oolitic limestone lies below the fill. The pH of the soil was 8.25 due to the 
abundance of carbonate soils and the CEC was 35.7 meqlg. The permeability of the soil is 
2.3E-06 cmtsec, which is representative of a low permeability material. The TOC value at 
1.Q4 mgkg indicates linle organic matter. The unpublished soil survey manual for Monroe County 
(SCS, draft) classifies soils surrounding the Boca Chica Airfield as Udorthents. 

2.2.3 Hydrology 

Groundwater levels at the site are highest in September [approximately 1.5 ft below land surface 
(BLS)] and lowest in May (approximately 5 A BLS). No quantitative information exists on 
surface water additions to this site, which may be significant due to the presence of impermeable 
paved runways and taxiways. 

2.3 FLEMING KEY SOUTH LANDFILL (IR-8) 

Planned interim remedial actions include construction of a shoreline protection revetment to prevent 
further erosion of the landfill border (see Figure 4). The landfill covers approximately 45 acres on 
the southern end of Fleming Key and is heavily vegetated with Australian pine and some 
mangroves along the border (see Photos 5 and 6). Waste materials from the City of Key West and 
the Navy and dredging wastes were disposed at the site until 1982. Fleming Key is separated from 
the island of Key West by a channcl. The Man of War Harbor on the west side of Fleming Key is 
one of the main shipping channels leading to the harbor at Key West. The tidal current flow 
through the channel is rapid. Erosion along the shoreline has exposed construction debris wastes in 
thc landfill (see Photos 7 and 8). The area adjacent to thc shoreline that must he affected to install 
the seawall is classified as n jurisdictional netland as evidcoce by the presencc of wetland field 
indicators. A wctland data shcct is submitted for IR-8. 
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runoff from the central and northern areas of the landfill but is unaffected by the planned IRA. 
The area bordering the west and southern ends of the landfill are covered with Australian pines 
(Casuarina spp.) and some red (R. mande) and black mangroves @. germinans). This eroded 
border will be impacted during the construction of the shoreline revetment. 

2.3.2 Soils 

The soil is very porous and consists of poorly sorted limestone fill of very coarse sand and gravel 
(IT Corp,  1994). The CEC was 56.1 meqlg, and the TOC was 5700 mfig. The pH is very basic 
(8.5) and permeability was 1.04E-05 cdsec .  The soil survey manual (SCS, draft) maps the soil 
beneath the landfill as udorthents and that area to the north as Islamorada series, classified as a 
lithic Troposaprists. Preliminary investigations (Geraghty and Miller, Inc., 1987) show no 
additional information on the presence of hydric characteristics. It is assimed that the erosion of 
the shoreline has removed much of the hydrological and edaphic field indicators ofjurisdictional 
wetlands. 

2.3.3 Hydrology 

The groundwater elevations and direction are tidally influenced by water levels in the Man of War 
Harbor. Groundwater elevations average 0.4 to 0.8 A BLS during the period of April-May 1993 
(IT Corp., 1994). Preliminary investigations measured groundwater levels in July and August of 
1986 ranging from 0.4 to 0.9 ft  MSL. Reports of seawater in trenches at the time of waste 
disposal also indicates a hgh groundwater table in the interior of the landfill site (Geraghty and 
Miller, Inc., 1987). 

2.4 BIG COPPITT KEY ABANDONED CIVILIAN DISPOSAL AREA (AOC-B) 

The site is a horseshoe-shaped fill area, approximately 100 ft wide by 250 ft  long (see Figure 5). 
A light soil cover of approximately 6 to 12 in. overlies crushed car bodies and debris 1 to 2 ft thick 
(see Photo 9). The elevated fill area lies within an encroaching mangrove swamp (Photo 10) and 
adjacent to a canal, which is connected with the ocean. A wetland data sheet is included for AOC- 
B. The area dominated by mangroves indicates the border of this disposal area is a jurisdictional 
wetland. 

2.4.1 Vegetation 

An established and encroaching red and black mangrove community surrounds the disposal fill 
area. Immediately south of the entrance road to the site lies a small transitional buttonwood 
community, which is favored habitat for the endangered Lower Keys Marsh Rabbit. Access from 
the main road is partially blocked by a fringing row of mangroves; however, it is anticipated that 
equipment to be used for remedial action can access the site with little or no damage to the 
mangroves near the access road. 



2.4.2 Soils 

The unpublished soil survey manual maps the soils of this site as rock outcrow - Cudioe comolex. . , 
tidal and Islamorada. Islamorada soil series is classified as a mucky organic soil horizon over 
weathered bedrock, Lithic Tropasaprists. Soil borings consisted of soft greenish black to dark 
brown organic peat-like material, lime mud, and small rock and shell fragments. TOC for the soil 
was 6,100 mg/kg 

2.4.3 Hydrology 

The site is partially inundated from surface water except for the central elevated peninsula of dry 
land. Ground elevations at the site vary from sea level up to approximately 2 A above sea level. A 
canal is located along the northeast side of the study site. Groundwater Icvels averaged at 
approximately 0.5 to 1 A BLS. 

3.0 IRA SITES REMOTE FROM JURISDICTIONAL WETLANDS 

3.1 BOCA CHICA FIRE FIGHTING TRAINING AREA (SWMU-3) 

The site is located on Boca Chica Key in the southeast portion of NAS Key West immediately west 
of the southern blimp pad. The area consists of two unlined circular pits of which only the eastern 
pit is currently scheduled for remediation (see Figure 6). The pits are approximately 55 A in 
diameter and 2-3 A in depth. The pits were surrounded by recently graded gravel berms 
approximately 5 ft wide at the base. Piles of plane wreckage exist throughout the area of the site 
and are still being used as training tools from NAS operations. Planned remediation consists of 
delineation of the extent and excavation of contaminated materials. Mangrove wetlands are present 
near the site (>I00 A) but are not likely to be affected by remediation if proper precautions are 
undertaken. No wetland data sheet is submined for SWMU-3 (see Photos 11 and 12). 

3.1.1 Vegetation 

Mangroves grow along the shoreline at the closest point 130 ft from the center of the east fire- 
fighting pad. Sparse vegetation grows between the mangroves and the site. 

3.1.2 Soils 

During drilling of boreholes (IT Corp., 1994), reworked crushed oolitic limestone with slight 
fractions of silt were encountered at the surface and extended to 10 ft BLS. Grain size analysis of 
soil samples indicates a wcll graded, highly compacted gravel, medium to coarse grained sand with 
17.8 percent fines. The pH of the sample was 8 indicating a carbonate soils and rocks. The CEC 
is 44.2 meqlg, and the TOC is 0.73 mgkg. The permeability of 955E-06 cmlsec is representative 
of a fine sand. The unpublished soil survey manual for Monroe County maps the soils as 
udorthents - urban land complex (SCS, draft). Earlier preliminary investigations (Geraghty and 
Miller, Inc., 1987) of monitoring wells (KWM18; KWM19) and soil borings (10-B-1 through 10- 
B-8) verifj. more reccnt soil descriptions. 



3.1.3 Hydrology 

Groundwater flow at the site is tidally influenced. During April and May of 1993, average 
groundwater elevations in the east fire-fighting pit were 0.76-0.48 A BLS. An unnamed lagoon 
leading to the ocean is part of an old borrow pit. 

3.2 BUILDING A-824 (SWMU-7) 

This fenced site is located west of US 1 on Boca Chica Key near a small arms firing range. The 
building was fomedy used to store hazardous waste and currently houses a solvent recycling 
operation (Figure 7). Remediation is planned within the fence at the north end of the building 
(Photo 13) and consists of excavation of contaminated soils immediately behind the building with 
subsequent backfdling and revegetation. Habitat for the endangered Lower Keys Marsh Rabbit 
exists across the road to the east and across the drainage ditch to the west but will not be adversely 
affected by activities. Remediation of northern end of fenced area is not expected to affect 
significantly a pond and fringing wetlands adjacent to the fence (see Photo 14). No wetland data 
sheet is submitted for S W U - 7 .  

3.2.1 Vegetation 

The area within the fence at the building is grassed and apparently frequently m o w .  Hydrophytic 
vegetation associated with a mosquito ditch to the \vest of the fence and a small pond immediately 
north of the fence exists. 

3.2.2 Soils 

The unpublished soil survey manual maps the soil as Cudjoe series and classified as a tropic 
fluvaquents. Soils around the perimeter of the building consisted of dense limestone fill beneath 
oolitic limestone cap rock. Southwest of the building, organic rich sediments were encountered in 
soil borings near the mosquito ditch (IT Corp., 1994). 

3.2.3 Hydrology 

The water table was present at 1 to 3 ft BLS in the vicinity of the building. To the southwest near 
the mosquito ditch, the water table was at or very near the surface. Groundwater flow is 
significantly influenced by the elevatioc of water in the ditch. A marsh west of the mosquito d~tch 
grades to the ocean. Approximately 30 A north of the building is a small pond surrounded by 
hydrophytic vegetation. The mosquito ditch drains overflow from the pond into the marsh. 

3.3 TRUMAN ANNEX REFUSE DlSPOSAL AREA (IR-1) 

The site is located along the southern windward shore of Truman Annex on Key West. The 7 acre 
fenced site includes an antenna field and the area immediately north (see Figure 8). Shoreline 
protection consists of largc concretc rubble and debris. The main sewer outfall line for Key West 
runs through the property, and the surrounding soils have undergone prior remediation. The 
disposal site is 10-15 f t  above MSL and relatively flat with good grass cover. Material 
cncountcred during soil borings consisted of f i l l  sands, rcrvorkcd limestone, and gravel intcrspersed 
with debris, trash, and natural oolitic limestone. Thc f i l l  was compacted and estendcd to 



13 to 15 ft BLS. The depth to groundwater at the site is approximately 6 A BLS at the end of the 
dry season (May). A sandy beach 100 A to the northwest hatched 30 Atlantic loggerhead turtles 
(C. c. a) in September of 1991; however, access by turtles to the site is prevented by fencing. 
Planned remediation consists of delineation of the extent and excavation of contaminated materials. 
No wetlands are apparent on or near the site and no wetland data sheet is submitted for IR- I. 

3.4 TRUMAN ANNEX DDT MIXING AREA (IR-3) 

The site is located inland near a residential area, Fort Street (see Figure 9). The site is completely 
enclosed by a chain link fence and covered with tall grass and weeds. Contamination at the site 
was a result of storage and transfer accidental spillage; no disposal activities were performed 
onsite. During geological investigations, groundwater is present at approximately 5 ft BLS during 
the seasonal low. Soil borings indicated poorly sorted limestone fill mixed with gravel at the 
surface and sandy well-sorted limestone fill at depth. Planned remediation consists of delineation 
of the extent of contaminated soils and excavation. No wetlands are present at or near the site, and 
no data sheet is submitted for IR-3. 

3.5 FLEMING KEY NORTH LANDFILL (IR-7) 

The landfill covers approximately 16 acres of flat open area west of the USDA Animal h p o r f  
Center at the northern end of Fleming Key (see Figure 10 and Photo 15). The elevated landfill is 
bounded on the west side by a dirt road, which follows the shoreline (see Photo 16). The scope of 
work for this site consists of filling and grading low areas on the landfill cap to prevent ponding of 
water. Wetland indicators are present in surrounding ditches at the toe ofthe slope of the landfill; 
however, these areas will not be affected by the filling and grading of low areas on the landfill cap. 
A wetland data sheet is submitted for IR-7. 

3.5.1 Vegetation 

The southwest edge of the site between the road and landfill area i s  a low area that ponds surface 
water runoff and is covered wlth trees and shrubs including Australian pine (Casuarina spp.), 
Brazilian pepper (S. terebinthifolia), bay cedar (m maritima) and joewood (Jacauinia 
keyensis). Most of the landfill site is covered with mown grass. 

3.5.2 Soils 

A single soil sample showed a CEC of 39.4 meqlg and a TOC of 6,600 m@g. The pH ofthc 
sample was 8.4 due to the carbonate nature of the fi l l  material. Permeability is 1.11E-05 cmlsec 
representative of a fine to silty sand (IT C o p ,  1994). The soil is mapped and classified as a 
udorthents by the unpublished county soil survey manual (SCS, draff). Lithologic logs From 
preliminary investigations (Geraghty and Miller, Inc., 1987) describe soils from monitoring wells 
(KWM-12) as fine- to medium-grained sand mixed with limestone and orsanic material. 

3.5.3 Hydrology 

Thc groundwater flow and elevation are significantly influenced by the tidcs from die Gulf of 
Mexico located to thc cast and the Man of War Harbor located to thc ~ c s t  of the site. 4 small 
surface water inundated arca bctwcen the dirt road and thc landfill cdgc exists. Groundwater 
elcvations avcragcd 0.4 fl BLS within the elcvatcd portion of thc landfill. 



3.6 DEMOLITION KEY OPEN DISPOSAL AREA (AOC-A) 

The site is the northern half of a man-made dredge spoil island historically used for explosives 
disposal. Burning andfor detonation in pits were the methods used for disposal of out-of-date 
ordnances (Figure 11). Demolition Key is approximately 6 f t  above MSL at its highest point. 
Some of shoreline is elevated to the extent to be beyond tidal influence at the surface (Photo 17). 
Remediation activities include delineation of the extent of contamination and excavation. The 
presence of dominant exotic vegetation effect~vely obscures any indigenou's vegetation indicative of 
wetlands. No wetland indicators were apparent at the sample site for AOC-A. A wetland data 
sheet is included for AOC-A to document the absense of field indicators. 

3.6.1 Vegetation. 

The interior of the northern half of Demolition Key near the blast pits (see Photo 18) is dominated 
by brazilian pepper (Schlnus terebinthifolius) and Australian pines (Causuarine spp.); however, the 
shoreline supports a dense mangrove community approximately 2 to 3 A in height to the north and 
south of the site limits (Photo 19). However, no mangroves are growing along the shoreline 
adjacent to the blast pit areas (see Photo 20) to be remediated and remedial activities will not 
impact the mangrove community. Reports exist of the presence of bay cedar 6. maritima) 
(IT Corp., 1994). 

3.6.2 Soils 

e BoMgs consisted of loose, light to dark grayish brown sand to oolitic loam and fine to coarse 
gravels of limestone with roots and shells (IT Corp., 1994). Possible presence of unexploded 
ordnance precludes invasive observation. 
- 

3.6.3 Hydrology 

No monitoring wells exist onsite but the porosity of soils indicate rapid percolation of rainwater 
and interaction with seawater. Groundwater elevations in soil b o ~ g s  varied from 0 to 2 ft  BLS in 
April-May of 1993 (IT Corp., 1994). 

3.7 JET ENGINE TEST CELL (JETC) 

This site is located in the northeast section of Boca Chica Field and used to test recently repaired 
jet engines. The site is bordered on the south by an asphalt road, on the north by a saltwater inlet, 
and onthe east and west by open, flat-lymg grassy areas (see Figure 12 arid Photo 2 1). Ground 
elevations vary from 0 to 5 A above MSL. Planned remediation includes installation of a 
groundwater extraction system and either a reinjection gallery or piping of the effluent to the NAS 
wastewater treatment facility. Groundwater removal is not expected to affect the supply of surface 
water to the fringing wetlands along the inlet. Wetland jurisdiction is confined to the area 
dominated by mangroves and immediately adjacent to the open water (see Photo 22). Construction 
of the groundwater rcmediation system, including installation of estraction \veils, d l n o t  affect 
wetlands. A wetland data sheet is submitted for IETC. 
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3.7.1 Vegetation 

The immediate area is surrounded by mown grass but a fringing mangrove swamp exists along the 
shoreline of the saltwater inlet approximately 50 ft to the north. No mangroves grow directly 
behind the blast deflectors. 

3.7.2 Soils 

The area is mapped as Udorthents, which consist of extremely gravelly sand overlying marl. No 
soil borings exist to confirm the mapped series. 

3.7.3 Hydrology 

No information exists on inundation or saturation for this site. 

SUMMARY 

Wetland boundaries at the Naval Air Station, Key West, were delineated primarily by the presence 
of mangroves since this community formed an obvious demarcation of the hydrophytic community. 
Soils information was primarily from earlier intrusive investigations and not verified due to the 
presence of unknown contamination. Jurisdictional wetlands, which will be affected by interim 
remedial activities, have been identified on four sites: (1) Boca Chica Open Disposal Area 
(SWMU-I), (2) Boca Chica DDT Mixing Area (SWMU-2). (3) Fleming Key South Landfill 
(IR-8), and (4) Big Coppitt Key Abandoned Civilian Disposal Area (AOC-B). 

Other sites that have wetlands proximate to the site but should not be affected by remedial 
activities include (1) Boca Chica Fire Fighting Training Area (SWMU-3), (2) Building A-824 
(SWMU-7), (3) Demolition Key (AOC-A), and (4) Jet Engine Test Cell (JETC). 
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THE SEAWALL W I L L  B E  DETERMINED BY 

w A R H A R o n THE NAVY. 

0 RLCORDlNC K L L  

LEGEND 

C I T Y  OF KEY #ST 

XWAGE I R E A I M E N 1  PLANT 

18~1- I .  1 5 0  3 0 0  45 (  
I - to- 

1'.150' 

FENCE 

IBMW-I . TEMPORARY ' K L L  P O I N T  

l IBNW-IB 8 NONITORING E L L  

0 RECORDING WELL 

- ESTIMATED LINOFILL BOUNDARY 

/ 18wb-, 0 
AUSIRALIAN P I N E  

-. 
Y W - 1 5  MUNITIO?IS STORAGE AREA 

. .- 
SHORELINE STABILIZAT,ON BELOW MhW 

AT FLEMING KEY SOJTH LANDFILL (*R NO 8) 



FIGURE 5 
MANGROVE WETLANDS IN BIG COPPln  KEY 

ABANDONED CIVILIAN - DISPOSAL AREA (AOC SITE-8) 



NOTES: 

I .  SOURCE OF F IGURE I S  INTERNATIONAL 
TECHNDLOGY CORPORATION (CCNOOO3631. 
BECHTEL HAS ADDED THE A P P R D X I M T E  
L I M I T S  Of EXCAVATION AND NOTES. 

OLD B L I M P  PAD 
\ 1. EXCAVAT l fX  SHALL BE TO THE TOP 

Of THE WATER TABLE. 

3. EXCAVATED MATERIAL  SHALL BE T E W O R A R I L Y  
STOCKPILED ON PLASTIC SHEETS ON THE a D  
BLIW PAD WITH SUBSEWENT DISPOSAL I N  
ACCORDANCE WITH THE S C W E  OF WK. 

APPROXIMATE L I M I T S  \ ;I EXCAVATION ,,,,,,/ 
LEGEND 

XWM-18% MONlTORlNC M L L  

0 RECORDING E L L  



NOTES: 

I. SOURCE OF FIGUAE I S  INTERNATIONAL 
TECHNOLOGY CORPORATION lCCN000363).  
BECHTEL HAS ADDED THE APPROXIMTE 
L IM ITS  OF EXCAVATION AND NOTES. 

2. ACTUAL L I M I T S  OF EXCAVATION WILL BE 
JOINTLY DETERMINED BY BE1 AN0 THE 
NAVY USING FIELD SCREENING TECHNIQUES. 

3. CARE SHALL BE TAKEN TO MIN IM IZE  
DAMAGE TO EXISTING WETLANDS AREA. 

4. ANY WETLANDS AREAS DISTURBED DURING 
YORK ACTIVITIES SHALL BE RESTORED I N  
ACCORDANCE WITH THE SCOPE OF YORK. 

LEGEND 

P FENCE 

18MW-I8 8 MONITORING WELL 

0 WETLAND VEGETATION 



 om MAGAZINE c o w  / 
NOTES: 

2. ACTUAL L I M I T  OF EXCAVATION WILL BE JOINTLY 
DETER!4INED BY BE1 AND THE NAVY USING F I E L D  
SCREENING TECHNIOUES. DEPTH OF EXCAVATION- 
SHALL BE 2' WITHIN THESE L IM ITS .  

3. EXCAVATED AREAS SHALL BE BACKFILLED WITH CLEAN 
SOIL  AND TURF ESTABLISHED. 

LEGEND 
----- FENCE 

KMW-04 8 ABANDONED WELL 

KWM-I8 8 MONITORING WELL 

ITMW-I a TEMPORARY W E ~ L  POINT 

0 RECORDING WELL 

IR ~ 0 . 1  - T R U ~ N  ANNEX (KEYWEST) 
REFUSE DISPOSAL AREA 



APPROXIMATE LIMITS 
a ExcAvArIar  

NOTES: 

I. SWRCE OF FldERE I S  IWTERNATIOHN TECHNOLOGY 
C W W T I O N  (CCN0003631. BEMTEL HAS MDED 
THE APPROXIIUTE LIMITS OF EXCAVATION AND NOTES. 

2. A C W  LIMIT OF EXCAVATION MILL BE JOINTLY 
M E R M I M D  BY @€I AND THE NAVY USING FIELD 
SCREENING TECHNIWES. 

3. SHORING SHALL BE INSTALLED AS NECESShRY 1N 
ACCORDANCE WITH OSHA REGULATIONS AND THE SCOPE 
OF W. 

4. DEPTH OF INIT IAL  EXCAVATICN WALL BE 8 FEET. 

5. LYlNlTORlNC K L L S  WILL BE RWOKO BY OTHERS 
PRIOR TO THE STNT OF KM ACTIVITIES. 

LEGEND 

KYM-I8 S MONITORING WELL 

r 3 ?LOT BOUNDARY b NUMBER 

a t  ,># GIW8G.Xh 

F I G U R E  9 

IR NO. 3 -TRUMAN ANNEX (KEYWEST) 
DDT MIXING AREA 



MAN OF WAR HARBOR 

MUNITIONS 
STORAGE AREA 

U S D A  ANIMAL i' / / IMPORT CENTER 

GULF OF MEXICO 

IR NO. 7 - FLEMING KEY 
NORTH LANDFILL 
P~epored for: 

NAS - KEYWEST 
KEY WEST. FLORIDA 



NOTES: 

2 .  ACTUAL L I M I T S  OF EXCAVATION W I L L  BE 
JOINTLY DETERMINED BY BE1 AND THE NAVY 
USING F I E L D  SCREENING TECHNIWES. 

3. EXCAVATED MATERIAL WILL  BE PLACED I N  
DRUMS AND TRANSPORTED OFF OEMDi IT ION 
KEY. 

4. EKCAVATION WILL NOT BE PERFWIKO U N T I L  BE1 
V E R I F I E S  THE EXCAVATION AREA WITH AN 
UNEXPLODED ORDNANCE SPECIALIST. 

M A N G R O V E  W E T L A N D S  N E A R  
O E M O L I T I O N  KEY OPEN D I S P O S A L  

A R E A  ( A O C  S I T E  - A )  



























APPENDIX C 

COE WETLAND DATA SHEETS 



DATA FORM 
I ROUTINE 'NETLAND DETERMINATION 

I1987 COE Wetlands Oelineation Manual) 

8. 

Potc.nt o f  Cornmsnr Species that are 08:. FACW 01 FAC 

~ r o j e c r / ~ i t e :  ' Q ~ j o c g  C 1 1 : ~ ~  Dbp~.r[ bre-q ( W h y - I ]  
Applicanr/Owner: I C I T '  -koh k 5  we rt-- ?rq 
Investigator: % , - S e h 4 e - k  

Do Normal Circumstances exist on the site? @ No 
Is the sire significanrly disturbed (Atypical Situation)? Yes a 
Is the area a potenrial Problem Area? Yes No 

(If needed, explain on revers8.l 

 are: (2 / 13 (9% 
Counw: h4-f 
State: .Qav : $a 

Community ID: 
Transect ID: 
Plot ID: 2 h M k  - I  



SOILS 

J Pmfi ls Dareriotion: 
D.DI~  .' Metnx Cclor Monlr  Colors Monla 

H y d n c  Soil  Indicarow 

- JHis~oral - Concrauonl 
- Hirdc Epipodon High O I O ~ ~ C  Conlml in Sudeca b y a r  in Sandy Soils 

- Sulfidic Odor - O t ~ a n i c  Slr.aking in Sandy Soil. - Aquic Moirruro Regime - Listad on Local Hydric Soils List - R8ducinp Condition8 - * /L i~ lad on N.uon8l H+dric Soils Urr - Glavsd or LowChrom. Colors - Othw (Explain in Rmwrksl 

IETLAND DETERMINATION 



D A T A  F O R M  . ROUTINE WETLAND DETERMINATION 
( 1  987 COE Wetlands Delineation Manuall 

Do Normal  Circumsrances exist on  the site? 
Is  the  sire significantly disturbed (Atypical Situation)? 
Is  the  area a potential Problem Area? Sd.4Y-7 

(If needed, explain on reverse.) - 

E G E T A T I O N  

Dominant Plant Soacies  -- Slrswrn Indicator ,Dominsn! Plant S~ecie* Srrsrvm [ n d c s r o r  

1 .  k w ~ q r a v e s  6% 9. 

2. Seq Dx&e D f i h  O ~ L  lo .  

~9 lc ;ck  v&k mi- 11. 

4.- o D L  12. 



OILS - 
(Series and  Phars): Ormneg. C h r r :  

field Obs.rvat~orr 
T * r o n o m y  ISubp rou~ l :  Conlirm M a c p t d  Type7 Y e s  No 

Hydr io Soi l  Indicetors: 

*- H i ~ t ~ s o l  - Concretions 

- Hirdc Epipsdon - High 0,g.N~ Content in Surfeco b y o r  in Sandy Soils 
- Sullidic Odor - Oqanic  Stwaking in Sandy Soila 

- Aquic M o i s r u r ~  Ragima - Listed on Local Hvdnc Soils L i l t  
- Reducing Conditions - Listed on Nstion.1 Hydris Soils List 

Glayed or Low-Chrcm. Colors - 0rh.r IE.xp1.h in Remerkd 

WETLAND DETERMINATION - 
~ - 

Hvdroph f l c  Vegatauon Pferent? (CitcI.1 
WmUand H y d r o l o w  P f r s rn t?  
Hydr ic  Soils Prae.nt? :I. this Sampling P&nt Wgthin . Wedmd? . . p, No 



DATA FORM . ROUTINE WETLAND DETERMINATION 
( 1  987 COE Wet lands Delineation Manuall 

Perc.nc 0 1  Oominanr Specks rhsl srs 08L. FACW ot F A C  
lcrc ludin~ FAC.1.  

-Ram.rkr: 

t Sbpe 

Do N o r m a l  Circumstances exist  on the si te? 

Is the sire signjf jcanrly disturbed (Atyp ica l  Si tuat ion)? 

Is the area a potent ia l  Problem Area? Yes 
( I f  needed, explain on reverse.1 

- R.cordad Oar8 lO*ssribs in R.rnwks1: '. 

- Slfaun. Mr. or Tdr G*up* - Aarid Photograph: 
Qlhar - No ReG~d.d Data Awilsble 

C o m m u n i t y  ID: 
T ransec t  ID: 
Plot ID: [EM 7 

field Obsorvrrion:: 

Depth of Sudscr Warrr: Gn.1 

Doprh lo F,sr Wsrer in Pir: (in.] 

Daplh 10 S.wrared Soil: 4 , R ' f q ( e O n . )  

Wedand HNroIow Irdicatols: 
Pr i rnq Indicalom: - lnundald 

v"i~swr.rd in Uppar 12 Inchor - 
Weur Marks - 
Drih Line* - 
Sodimen1 Deposits - 
~ r d n s p .  Panems in Wadandr 4 - 

Socondory Indicwor. (2 or mo,. t.quirrdl: ! 
- O*id;red Root Channrh in Uppsr 12 inchi: 

- WatrrSr.inod Loaver 

- Locd Soil Survay 0.u 

- FAC-Noucral Teal 

- Olhar (Explain in R s r n ~ W  



Hydrio Soil Indicators: 

r- Historot - Concrotionr 

- Hildc Epipodon - H i ~ h  Otganis Conrrnf in Surfass b y e ,  in Sandy Soils 

- Sulfidic Odor - Oripnic Strsaking in Sandy Soil. 

- Aquic Moirruro R ~ g i m r  - Listed on Local HydnC Soils List - Reducing Conditions - Listsd on N d o n a l  Hydric Soilr Lirl - Gl.~oa or Low-Chroma Colors - Other IExplein in Remarks1 



DATA FORM 
r ROUTINE 'NETLAND DETERMINATION 

(1987 COE Wetlands Delineation Manual) 

Do Normal Circumstances exist on the site? No Communiry ID: 
Is  the site significanrly disrurbed (Atypical Situation)? No Transecr ID: 
Is  the area a potential Problem Area? -LzL'%- 

[If needed, explain on reverse.) 
A 

6. 14. 

7. I S .  

S. 16. 

Porc*nr 01 Ccrnlnant Spoclss that a r e  OBL. FACW or FAC 
(arcludlng FAC.1. - 

Rarnerkr: 

Osplh lo  F,aa Water in Pzr: lin.1 

Wadand H+aIow Irdicrlore: 
Pnrnary IMicaton: - 1,wnd.l.d 

Semrerd in Uppw 12 inchos 
2 w11.1 M l n s  

/Dnh Lines - - SdirnenI Olpotir* 
01.in.g. Panems in W 8 d o n d s  .i 

Secondary lndic.tors (2 or more requmdl: I 

- 0xidi1.d Roo1 Chsnnsl. I n  Upper 12  inch;% 

- W.tar.Suinsd Leaves 
- Loeel Sod Survey Dale - FAC.Nsvcrd Tarr 

- Other (Lrplain in Rernat*r) 



(Series and Phersl: Orsmago C : r s ~ :  
field Obsehstmns 

T.ronomy i S u b g r o u ~ l :  Conf i rm M a c ~ r d  Type? Y e *  @) . , - 
Pvofil. O s s c r i ~ t i o n :  
01uth  .' Ms tnx  Color M o n h  C o b s  Monl. Terrwa.  Concr.donr. 

Hgozon ( M u r r $ l l  Moist) (,Vu~,ell V o ~ t l  AbundancalCont,ast Struc:ure, elc. 

Hyd t i c  So i l  Indicators: 

a- Histo¶ol 

- Hirdc Epipsdon 
- Sulfidic Odor 

- Aquic h b i s ~ r s  R o ~ i m s  
Reducing C o n d  trtons ' 

Cloyed or L o w C h r o m a   color^ 

- Concrouonr - High Organic Content i n  Surteca by. ,  i n  Sandy So i l l  

- Orgenic Straaking in Sandy Soils 

- Listed on L o c d  H W i c  Soils Lisf 

- Listad on National Hydris Soils Licl 

- 01h.r (Explain in Ram.rks1 

NETLAND DETERMINATION 

H y d r o p h v i c  Vrgetauon Prsssnt? No i G f c l r l  ' L' ICircls) 
Wmdand Hydrology Presant? No 
H y d t i c  Soi ls  Prrssnc? .'.IS this Sampling Point wthin s  ada and? NO 



DATA FORM 
, ROUTINE WETLAND DETERMINATION 

I1987 COE Wetlands Delineation Manual) 

r 

ProjecttSite: h h o ( 1 h . 3 h  k~ccl ( k 'c -4 )  Date: \ 2 / [ ~ / q $  
ApplicantlOwner: k v s l  4 )+ %~-t-;>* rt W f t  County: /Ll orr b O-P 

Investigator: n. c&t;r Stare: Fls 
D o  Normal Circumstances exist on the site? @ NO Community ID: 
Is The site si~nif icantly disrurbed (Atypical Siruaiionl? ;ti 8 ;;m;;;;r ID: Is the area a potencial Problem Area? 3G'?3- 

(If needed, explain on reverse.) 
J 

I 
Percent 01 Dorninsnt S p e c k *  thet are OEL. FACW or FAC 

lexcluding FAC-I.  

YDROLOGY 

- Ochar 
-No R e c o l d d  Dars Availabla 

Fo ld  Obaonstion.: 

Qopth to f r e e  Wslor in Pit: (in.) 

Depth  I n  S ~ ~ r a t o d  Soil: On.) 

W d m d  Hydrolow Indic*Iors: 
Primary Indicsforr: - I r u n d a t d  

- 5.wr.t.d in Uppw 12 inchas 
Wets, Marks - 
Dn'R Unar  - 
Sedimsnl Dopor i ts - 
D~unsp. Pansrn. in Wedsnds .t - 

S e c o M a w  Indic.tofs (2 or rnors requiredl: .. 
- Oxidized Roo1 Channel. in U p p r r  1 2  tnch is  - Wotsr.Stoinad Losves 
- Local Soil Survey Data - FAC.Nsutr.1 Teat - Other [Lrplain in Rarna*sI 



. Histoaol - - Hirdc Epiprdon , - Sulfidic Odor 
- Asuic Moisruro Regima 
- Reducing Condi~ions 

Gleyed or Low-Chroma Colors 

- Concrationr 
- High Organic Conlent in Surface b y w  in Sandy Soils 

- Organic Streaking in Sandy S d r  

- t i rrsd on L o d  Hflric Soils t isf  - Listad on National Hydric Soils List 

- Other IExploin in Rm.rke1, 



DATA FORM 
, ROUTINE WETIAND DETERMINATION 

(1987 COE Wetlands Delineation Manual) 

- 

Dorninarr  Plant Soacie. -- Strarum Indicator 

1. l?lsr(c / Y < r , f b v e /  OP L 
1. w / t 4 5 4 f 3  VCS 

I 
m- 

3.  

4. 

5. 

6. 

7. 

8. 

Percent of  Caminant Specie, that are  OBL. FACW 0, FAC 

Do Normal Circumstances exist on the site? &&) No 
Is the site si~nif icantly disturbed (Atypical Siruation)? Yes 
Is rhe area a polenrial Problem Area? Yes N 

(If needed, exolain on reverse.) 

IS. 

Dale: 121 G / T %  

Stare: 

- 

Cornmuniry ID: 
Transecr ID: 
Plor ID: zlEC5.K 

Proiecr/Site: 81 (Q&# f i44hddh4 [ iv; l;?q Dispo~a 1 k 
~pplicantlOwnL/r: v ~ b c ; (  fit- Shi'h3h . & 4 ~ 4 '  W-b 
Investigator: t). , A .  y ~ ; ? l t z k  ' 

YDROLOGY 
... L - Arcorded Gels IDascrib. in R.m.rksl: : - Streun. bk., or Fd. Gauge - Aarid Photographs 

Other 
-No  ~.co(d.d DIM Aveilabk 

Field Ob~eNs t i ons :  

~ o p r h  o f  s v r i o c a  Water: ci+ ~ . - f ~ ~ n , . l  
Dop lh  l o  Floe Water in  Pit: 1in.l 

Depth  10 Sawralsd Soil: On.) 

W.d.d Hydrology Indicalofs: 
Primew Irdicaloo: 

J ~ n u n d a ~ d  - - S.NI.IO~ in Vpoor 12 Inches 
WNW Mark* - - Dritr Lines 
Ssd imrn l  Oaposile - 
0t.inaga Panoms in Wadand*  'i - 

Socondsw 1ndic.tors (1 of more roquirodl: > 
- Oxidized Root Channal l  in Uppar 12 i n c h i s  - W.fwStainod Loaves 
- Locd Sot1 Suwsy Data 

- FAC.Nourral Test 
- Othrr [Erplein i n  RemarXsl 



Mae Uni t  Name 
(Sef!ao and Phosr): h q  kohd q Drmnape C l r r r :  

\ I & : .  -+rupalrc;b~ifi~ h i d  0b.en.ttons 
T.xonornv 1Subgrouo1: Conl irm M o c ~ e d  Type? Y e s  No 

Hydrio Soil Indicetors: 

WETLAND DETERMINATION 

I 



DATA FORM . ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manuall 

VEGETATION 

~ r o j e c r i ~ i t e :  T& %:W =J+  ate: 12 /I5 /??- 

Dominant Plan! S m c ; e *  S l r s r u m  lndicaror 

ApplicanrIOwner: i k v c \  A'c J**77 bc, kc* 
Investigator: D3 Wtr A . S41vk ' 
Do Normal Circumstances exist on  the site? @ NO 

Perc.nr 0 1  Csmmant S p s c ~ a s  that srs OBL. FACW or F A C  c) 
(excluding FAC.1. l o o  /, 

Rom.rk3: 

County: A.Ao+vaa 
State: Ffs 

~ o m m v n , r y  ID: 

HYDROLOGY 

Is the site s~gnificantly disrurbed (Atypical Situation)? 
Is rhe area a potenrial Problem Area? 

(If needed, explain on reverse.) 
2E.l2- 

f ie ld Obranat ions:  

Depth a1 Sur lacs Wale,: 

Dopth to fro .  Wator in Pix: ( in.)  

Depth la S a f u r ~ l p d  Soil: iln.1 

R e m a r k r :  



Prof i le Dsro iD l ion :  
D.oth .' Ma tnx  Colof Monte  color^ Mon le  

H d r i o  Soi l  Indicetore: 

Histosol - - Concretions 

- Hil t ic  Epipsdon - High Orpalvs Content in Sudaca b y w r  in Sandy Soils 

- Sulfidic Odor - Orpanic Streaking in Sandy Soils 
- Aquic Moiswra  Regime - Listad on Local H d n c  Soils List 

Reducing Condit ions - Liared on N.tional Hydric Soils List 

- GIeysd of Low-Chroma Colofr  Other IExplain in Ram.rkel 

WETLAND DETERMINATION 

Approved by rtClUSACE 3/32 
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DISCLAIMER 

Recovery plans delineate reasonable actions which are believed to be required to 
recover andlor protect listed species. Plans are published by the U.S. Fish and 
Wildlife Service, sometimes prepared with the assistance of recovery teams, 
contractors, State agencies, and others. Objectives will be attained and any necessary 
funds made available subject to budgetary and other constraints affecting the parties 
involved, as well as the need to address other priorities. Recovery plans do not 
necessarily represent the views nor the official positions or approval of any individuals 
or agencies involved in the plan formulation, other than the U.S. Fish and Wildlife 
Service. They represent the official position of the U.S. Fish and Wildlife Service 
& after they have been signed by the Regional Director or Director as a ~ ~ r o v e d .  
Approved recovery plans are subject to modification as dictated by new findings, 
changes in species status, and the completion of recovery tasks. 

Literature Citations should read as follows: 

U.S. Fish and Wildlife Service. 1993. Recovery Plan for the Lower Keys Marsh 
Rabbit. Atlanta, Georgia. 15 pp. 

Additional copies may be purchased from: 

Fish and Wildlife Reference Service 
5430 Grosvenor Lane, Suite 110 
Bethesda, Maryland 20814 

Telephone: 3011492-6403 or 11800-582-3421 

Fees for recovery plans vary, depending upon the number of pages. 
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study funded by the Department of the Navy, Naval Air Station, Key West. The 
cover illustration was prepared by Jane Tutton, U.S. Fish and Wildlife Service, 
Vero Beach. Florida. The distribution map was prepared by Frederick Schaeffer, 
U.S. Fish and Wildlife Service, Vero Beach, Florida. 



EXECUTIVE SUMMARY OF THE RECOVERY PLAN 
FOR THE 

LOWER KEYS MARSH RABBIT 

Current Status: This subspecies is listed as endangered. The estimated total number of adult 
marsh rabbits during 1991 and early 1992 has fluctuated between 150 and 400 rabbits on three 
keys and the small islands off these keys. Half of the existing rabbit habitat is privately owned 
and unmanaged; the other half is federally owned. 

Habitat Reauirements and Limiting Factors: The Lower Keys marsh rabbit inhabits the 
bunonwood transition zone in the Lower Keys of Florida. Habitat destruction is the primary 
threat to the rabbit's survival; however, habitat degradation and human influenced mortality is 
also important. 

Recovew Obiective: Ongoing protection of existing populations and implementation of a 
reintroduction study are needed. Downlisting the species will be considered if the reintroduction 
study succeeds and maintains a minimum population size. 

R ~ C O V ~ N  Criteria: Protect and manage all remaining areas of marsh rabbit habitat. If the 
reintroduction study succeeds, then reclassification to threatened could occur if a minimum total 
number of 400 rabbits (four keys with a minimum subpopulation of 100 rabbitstkey) persists for 
at least 5 years. 

Actions Needed: 
1. Acquire marsh rabbit habitat and corridors. (Costs unknown) 
2. Protect and manage habitat. 
3. Protect marsh rabbits from human related mortality. 
4. Conduct reintroduction study and reintroductions. 
5. Monitor all marsh rabbit populations. 
6. Inform and educate the public regarding the Lower Keys marsh rabbit. 

(000's): 
Year Need 2 
1993 101.0 
1994 12.5 
1995 12.5 
1996 12.5 
1997 12.5 
1998 2.5 
1999 2.5 
2000 2.5 
2001 2.5 
2002 - 2.5 
Total 163.5 

Need 3 Need 4 Need 5 
14.0 15.0 3.0 
4.0 10.0 3.0 
4.0 0.0 3.0 
4.0 0.0 3.0 
4.0 0.0 3.0 
4.0 10.0 3.0 
4.0 0.0 3.0 
4.0 0.0 3.0 
4.0 0.0 3.0 

Total 
133.0 
29.5 
19.5 
19.5 
19.5 
19.5 
9.5 
9.5 
9.5 
9.5 - 

278.5 

Date of Recovery: Reclassification to threatened may occur in 2002 if the reintroduction 
study succeeds. 
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I. INTRODUCTION 

The Lower Keys marsh rabbit (Sylvilagus palusrris hejhen] was described as a distinct 
subspecies by &ell (1984). Lower Keys marsh rabbits were found to have a shorter 
mol&iform tooth row; a higher and more convex frontonasal profile, a broader cranium, and 
a longer dentary symphysis than mainland and Upper Keys rabbits. The subspecies was 
listed as endangered by the Florida Game and Fresh Water Fish Commission in 1989 
(F.A.C. 39-27) and by the U.S. Fish and Wildlife Service (Service) in 1990 (U.S. Fish and 
Wildlife Service 1990). Critical habitat was not designated. 

Historically, the range of the Lower Keys marsh rabbit extended from Big Pine Key 
to the southwesternmost of the Florida Keys, Key West (dePourtales, 1877). During the 
1970's and 1980's a decline in Lower Keys marsh rabbits occurred (Lazell pers. comm.). 
Currently, the subspecies is limited to small population on a few keys and the total 
population estimates range between 150 and 400 rabbits. (Forys and Humphrey, unpublished 
report). Hereafter, all uncited data in this recovery plan are obtained from this report, 
a 2 and 112 year study of the Lower Keys marsh rabbit's biology and ecology. 
Approximately 35 percent of the occupied habitat is owned by the U.S. Navy, 15 percent is 
part of the Service's National Key Deer Refuge, and the remaining 50 percent is privately 
owned. 

Description 

S. p. hefneri is a medium sized cottontail rabbit with short, dark brown fur and a 
grayish-white belly. Its feet are relatively small, and its tail is dark brown and 
inconspicuous. External measurements collected from 13 non-pregnant adult female rabbits 
and 19 adult male rabbits found that marsh rabbits are not sexually dimorphic. The average 
measurements and standard deviations, in parentheses, of 29 adult marsh rabbits were as 
follows: weight 1,224.14 grams (g) (80.87), total length 339.31 millimeters (mm) (24.92), 
ear from notch, 52.66 rnm (3.43), and right hind foot 73.62 mm (3.74). 

Distribution 

The marsh rabbit's historic range (Figure 1) extended from Big Pine Key to Key West 
(Layne 1974, Hall 1981) encompassing a linear distance of about 30 miles (48 kilometers 
(km)). It is probable that marsh rabbits were present on all keys that had suitable habitat in 
this chain. 

Currently the marsh rabbit has been found to occupy 36 patches of habitat on a few 
major keys (Boca Chica Key, Saddlebunch I Sugarloaf Key, and Big Pine Key)(Figure 1) and 
the small islands near these keys. The majority of these habitat areas is smaller than 
3 hectares (ha) and the total amount of habitat occupied is approximately 135 ha. Marsh 
rabbits were not found at another 23 patches of transition zone habitat. There is a large gap 
in the distribution of marsh rabbits from Cudjoe Key to the Torch Keys. 
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Figure 1 .  The Lower Keys of Florida displaying the current range of the Lower Keys marsh rabbit. . 



Habitat 

The main habitat for the Lower Keys marsh rabbit is the transition zone, an area 
dominated by grasses and sedges, with buttonwood (Conocarpus erecrus) the dominant tree 
species (Forys and Humphrey 1992). Fresh water marshes dominated by sawgrass (CIadiurn 
jamaicenris) and beach berms with thick clump grasses are also used, although these types of 
habitat are relatively rare. Occasionally, marsh rabbits also use low marsh and mangrove- 
dominated areas for feeding and as a corridor between patches of transition zone habitat. 

A study of 1 1  adult female marsh rabbits that nested a total of 31 times found that all 
nests were made in clump grass, with 22 in cordgrass (Spartinu spartime) and the other nine 
in saltmarsh fnbryistylis (Fimbrisrylis casranea). A study of marsh rabbit microhabitat use 
also found that clump grasses were the most utilized habitat followed by areas of sea daisy 
(Borrichia frurescens) a succulent herb. Areas dominated by trees and areas of low marsh 
vegetation were less utilized. 

Results of a dietary study based on fecal pellet samples from 40 marsh rabbits 
(20 from each sex, during both wet and dry seasons) found that marsh rabbits ate 19 plant 
species representing 14 families. Two grasses, seashore dropseed (Sporobolur virginicus) 
and S. spartinae, comprised over 50 percent of all diets. Two mangrove species, white 
mangrove (Lunguncularia racemosa) and red mangrove (Rhozophora mangle), and a small 
succulent shrub sea daisy, made up another 25 percent. The remainder of the species were 
grasses, sedges, shrubs and trees. 

Three species, keygrass (Monaruhocloe linoralis), buttonwood (C. erecra) and 
blackbead (Pithecellobiurn guadalupenre), were abundant at the transition zone sites, but 
were absent from the marsh rabbit's diet. M. linoralis is a short wiry grass, and buttonwood 
and blackbead are tree species. Excluding these species, marsh rabbits generally fed on the 
most abundant species available. Neither season nor sex were found t o  effect the dietary 
habits of the rabbits. 

Based on the Lower Keys marsh rabbit's distribution, it appears to need little fresh 
water to survive. Marsh rabbits were found on several isolated islets that consisted of 
mangroves and a small upper marsh area. In a study measuring urine osmotic pressures and 
renal medullary thickness of several species of mammals from the Lower Florida Keys 
(Dunson and Laze11 1982). the marsh rabbit was found to have one of the highest urinary 
concentrating capacities. Although further study is warranted, it is possible marsh rabbits 
can survive solely on dew and brackish water. It is unlikely that marsh rabbits can utilize 
seawater; even the most salt tolerant mammal in the study (Ranus ranus) cannot maintain its 
body mass on seawater. 



Life HistorylEcology 

Natality data was collected from 1 I radio-collared female marsh rabbits that were 
studied from 2 to 22 months and nested a total of 31 times. All females were observed to 
nest and produce a liner at least once, and the most fecund marsh rabbit produced six liners 
in 14 months. In general, the nests consisted of a main chamber with several smaller 
chambers and exitlentry routes. Only two of the females used the same nesting area more 
than once, and none of the female rabbits used the nest of another rabbit during this study. 

There are no apparent seasonal panerns in the reproduction of the marsh rabbit. Combining 
data from the 2 years of the study, the number of rabbits with liners each month ranged from 
0 to 56 percent, but did not appear to be following any type of trend. Lower Keys marsh 
rabbits produced and average of 3.7 liners per year and the average number of liners 
produced during the wet and dry seasons did not differ significantly. 

Although the study's methods differed from those described above, Holler and 
Conaway's (1979) study on the reproduction of marsh rabbits (S. p .  paludicola) of South 
Florida measured a higher fecundity rate (5.7 liners per year) than reported for the Lower 
Keys marsh rabbit. Litter size seemed relatively similar, ranging from 1 to 3 young per 
liner. 

Mortality 

Mortality r&s for each sex and age class of marsh rabbits appears to be high. A 
study that calculated young juvenile (0 to 3 months) survival by comparing the number of 
young in nests to the number of young caught on trapping grids also calculated older rabbit's 
death rates by radio-collaring animals found that fewer than 21 percent of all rabbits born 
survive to adulthood (10 months). Adult mortality was also high, 48 percent for first year 
adults and 90 percent for second year adults. By following 27 radio-telemetry signals to 
rabbit carcasses it was determined that vehicles caused the most sub-adult and adult 
mortalities followed closely by feral cats (Felis catus), and raccoons (Procyon lotor). 
Eastern diamondback rattlesnake (Crolalw &manreus) predation accounted for three deaths 
and one rabbit was shot. 

Home Range and dis~ersal  

A radio-telemetry study of Lowcr Keys marsh rabbit movements found that all 
juveniles (N=7) remained in their natal range. Nearly all (10 out of 11) of the subadult (8 
to 10 months) males made long distance (510 to 2050 m) movements (dispersal) away from 
their natal range and either estabilished, permanent home ranges or were killed. Females 
made shorter movements during this period of time and then established permanent home 
ranges. During this subadult phase both males and females were more likely to cross roads 



and bodies of water. Adult home ranges were predominantly non-overlapping for animals of 
the same sex. Home range did not vary significantly between sexes and 23 adult marsh 
rabbits had an average home range and standard error of 1.21(0.18)ha. 

Marsh rabbits were mostly active from late evening to the early morning. Nearly all 
marsh rabbit movements were made when protected by dense cover. Dispersing marsh 
rabbits appeared to use corridors that provided cover, regardless of vegetation. 

Reasons for Decline 

The primary reason for the decline of the Lower Keys marsh rabbit appears to be 
habitat loss, mainly due to development. In the 2 years between the study for the rabbit's 
listing (Howe 1988) and the actual listing, four of the 15 original sites were destroyed. In 
addition, the effects of habitat fragmentation and degradation are increasing the risk of 
predation and road mortalities. Marsh rabbit habitat is increasingly surrounded by large 
housing developments that are capable of supporting large domestic and feral cat populations 
as well as high densities of raccoons. In studies elsewhere, rabbits have been found to be 
one of the most prevalent prey items in feral cat diets (Jones and Coman 1981, Liberg 1985). 
Historically, intensive hunting by locals (Howe 1988) also may have had an impact. 

In some areas, potential marsh rabbit habitat exists, but is currently being degraded 
by mowing, off road vehicle use, and trash dumping. In other areas, small patches of marsh 
rabbit habitat exist, but are isolated from other marsh rabbit populations. Without recurrent 
colonization and population interchange, these areas cannot support stable marsh rabbit 
populations. 

Juvenile mortality has not been studied directly; however, incidents of predation by 
feral cats, raccoons, eastern diamondback rattlesnakes, and a bald eagle have been recorded. 
Of these predators, feral cats and raccoons may have the greatest impact on marsh rabbit 
populations. Both species are supplementally fed predators in the keys, in some cases by cat 
feeding stations set up in marsh areas. Although few incidents of cat predation have been 
reported in the keys, juvenile rabbits were the largest component of feral cat's diets in 
several studies elsewhere (Jones and Coman 1981, Liberg 1985). 

Mortality due to vehicles was the highest cause of adult mortality in a study of 
24 adult marsh rabbits. Other sources of mortalities included eastern diamondback 
rattlesnakes, raccoons, and poaching. 

Habitat degradation has occurred at most of the marsh rabbit sites and includes 
destruction of habitat by exotic invasive plants, repeated mowing of habitat, dimping of 
trash, and off-road vehicle use. 



Conservation Measures 

Some conservation measures are currently being investigated by the U.S. Navy and 
may be initiated before the approval of this recovery plan. A nearly 3-year study of the 
Lower Keys marsh rabbit on Navy lands was funded in 1990, and the majority of the data in 
this recovery plan are a result of this study. Other actions that may be initiated in the near 
future include posting of "no mowing" signs in important rabbit habitat, fencing of some 
rabbit habitat to prevent illegal vehicle traffic, removal of some exotic plants, and the 
elimination of the feral cat population on the Navy base. In addition, the Navy has imposed 
nighttime speed regulations in important rabbit areas. 

Strategy for Recovery 

To protect existing rabbit populations from further decline, this plan requires habitat 
protection, management, restoration, and prevention of further habitat degradation. To 
decrease mortality, this plan suggests eradicating feral cats, eliminating supplemental raccoon 
feeding, and decreasing the number of roadkills. 

If marsh rabbit reintroductions prove feasible, this plan recommends moving marsh 
rabbits to unoccupied keys and monitoring these reintroductions for at least 5 years. 

11. RECOVERY 

A. Recovery Objective 

The objective of this recovery plan is to remove the threat of imminent extinction for 
the Lower Keys marsh rabbit. The Lower Keys marsh rabbit may be considered for 
downlisting from endangered to threatened if at least 400 rabbits total (100 rabbitslkey 
minimum on four separate keys) are maintained over a period of 5 years. Because rabbit 
populations fluctuate widely, the average population size would probably be well over 400. 

It does not seem likely that this subspecies will ever be removed from the endangered 
species list because of the amount of habitat destruction in the past. However, once 
downlisting to threatened occurs, the species' status will be reevaluated and recovery goals 
addressed. The estimate of 400 rabbits for downlisting was made with the aid of VORTEX, 
a simulation model of stochastic population change (Lacy 1990). In model scenarios, each 
key was considered to be a separate population, and population interchange was considered to 
be extremely rare. The model was run for 100 years and the impact of a mild to severe 
catastrophe was examined. If model parameters and predictions are accurate, the population 
of 400 rabbits would be able to withstand the impact a hurricane (or other short-term 
reduction in mortality) causing up :o 45 percent mortality. 

The minimum population size of 100 rabbits for each key would require population 
densities of 1.44 rabbitslha for Big Pine Key, 2.08 rabbitslha for Boca Chica Key, and 



1 2.27 rabbitslha for Saddlebunch/Sugarloaf Key. These required densities are within the 
natlural range of marsh rabbit densities and could be reduced with habitat restoration on the 

I keys. 

B. Narrative Outline 

Acauire habitat. 
Habitat loss is the main reason for the marsh rabbit's decline. Habitat protection and 
management is paramount to the marsh rabbit's survival. 
1.1. Purchase land or easements for land currentlv sumortine rabbit ~o~ula t ions .  

Over half of the marsh rabbit habitat is privately owned, including the largest 
. . unfragmented site. A list of privately owned lands in greatest need of 

protection is given in Appendix A. 
1.2. Protect im~ortant corridor areas. 

Several of the marsh rabbit populations are currently vitally linked by 
corridors of low marsh and mangroves. Most of these areas are currently 
protected because of their wetland classification. These areas should'be 
identified and the necessary permitting offices notified to avoid any negative 
impact on the rabbit. 

Protect and manage habitat. 
Most marsh rabbit sites are less than 3 ha in size and are near high concentrations of 
people. These areas must be actively protected and managed to prevent a negative 
impact on the rabbit populations. Cost estimates for this section may increase in the 
event that more habitat is purchased which requires management. 
2.1. Prevent habitat degradation. 

Habitat degradation can decrease the number of rabbits an area can support, 
contributing to the overall chance of extinction. - 
2.1.1. Remove invasive exotic vegetation. 

Both Australian pine (Casuarino equisetifolia) and Brazilian pepper 
(Schinus terebin~hejblius) thrive in-transition zone habitat. Australian 
pine needles kill undergrowth, destroying the rabbit's food, shelter, and 
nesting sites. Brazilian pepper competes with native trees and grasses 
and is a food source for raccoons. These exotics are most abundant on 
the Navy base and on privately owned land. A priority list of exotic 
removals has been given to the Navy (Forys and Humphrey 1992). 
Individual exotic plants should be removed from the habitat as they 
appear. 

2.1.2. Prevent habitat areas from beine mowed. 
Grass mowing temporarily destroys shelter, nesting sites, and food, and 
may kill young in the nest. Mowing could be considered "taking" of 
an animal and, therefore, may violate the Endangered Species Act. 
Most areas that are mowed once are then repeatedly mowed. Areas 
likely to be mowed should beposted with signs. This problem is 
greatest on Navy and privately owned land. 



2.1.3. Fence or barricade areas where off-road vehicle (ORW use and/or 
dumaina is a threat. 
Areas along roads are often used by ORV and as dumps. Dumping and 
off-road vehicle use destroys habitat. Other methods have been 
attempted to deter ORV use, but fences 1 foot off the ground appear to 
be the best method to prevent illegal vehicle use and yet allow rabbit 
and other species' movements. In areas that are also used by Key deer 
(Odocoileus virginianus clavium), alternative methods should be 
explored. 

2.2. Restore and revegetate disturbed transition zone habitat. 
Several rabbit habitat sites throughout the Lower Keys have been scarified by 
ORV's, are covered with refuse, or have been disturbed by previous land use. 
Restored, these areas could support more marsh rabbits and decrease the 
chance of the rabbit's extinction. 

2.3. Utilize Federal rermlatorv mechanisms for arotection. 
The Lower Keys marsh rabbit is listed as an endangered species under the 
Endangered Species Act and as such is provided legal protection. 
2.3.1. Conduct Section 7 consultations on Federal activities. 

Section 7 of the Endangered Species Act requires Federal agencies to 
consult with the Service to assure appropriate consideration of impacts 
to listed species or their habitat in all Federal actions. The Lower Keys 
marsh rabbit must be considered (along with other federally listed 
species) whenever a proposed action, authorized, funded or carried out 
by a Federal agency might adversely affect the species or its habitat. 
The Service determined at the time of listing that designating critical 
habitat for the Lower Keys marsh rabbit was not prudent. The Service 
should continue evaluating the benefits of designating critical habitat to 
determine if it affords the species additional protection. 

2.3.2. Ensure enforcement of Section 9 of the Endangered Saecies Act. 
Section 9 of the Endangered Species Act prohibits the take of any listed 
species. Take is defined as harass, harm, pursue, hunt, shoot, wound, 
kill, trap, capture, or collect, or to attempt to engage in any such 
conduct. Law enforcement authorities should immediately be notified 
when an action occurs that might constitute take. 

3. -. 
Human-induced or human-related mortality must be minimized if the subspecies is to 
survive. 
3.1. Eliminate feral cat uoaulations near rabbit habitat. 

Cats can be a major threat to juvenile and adult marsh rabbit survival. Feral 
and house cats are abundant in the Lower Keys. Feral cats should be 
eliminated from the Navy base. Trapping should be conducted once a year in 
all major rabbit habitat sites to keep feral cat numbers low. Cat owners 
should be warned of this activity. 



Control raccoon ~o~u la t ion  bv eliminatine su~~lemental  food sources. 
Raccoons are capable of killing both adult and juvenile rabbits. Raccoon 
populations appear to be unnaturally high in some areas of the Lower Keys. 
All outdoor cat feeding stations and open dumpsters on the Navy base should 
be eliminated, and people entering the Navy base should be instructed not to 
feed the raccoons. 
Decrease the number of roadkills usine chatter s t r i~s  at known rabbit crossing 

Nearly one quarter of the adult males studied were killed crossing the road. 
Much of the rabbit habitat left is bisected by roads, making it necessary for 
animals to cross. The speed limit in many of the rabbit habitat areas is low 
(25 to 30 miles per hour (mph)), but is rarely adhered to or enforced. Chatter 
strips (where feasible) may provide a permanent and economical alternative to 
speed limit enforcement, both on the Navy base and on the Monroe County 
roads. 
Reduce niehttime speed limits. 
Marsh rabbits are most active from dusk until dawn. A reduction in the 
nighttime speed limit to 15 mph may decrease the number of road kills both on 
the Navy base and on county roads. 
Control ~oaching. 
The Lower Keys marsh rabbit population will never be large enough to 
support hunting. Poaching must be controlled. 

4. Determine feasibilitv of and im~lement reintroductions. 
Reintroduction may be the only strategy to reclassify the marsh rabbit to threatened. 
4.1. Identifv ~rotected lands that once su~aorted marsh rabbits and that currently 

can s u ~ ~ o r t  marsh rabbits. design and conduct reintroduction studv. 
Using habitat analysis, identify sites that could currently support rabbits based 
on data from occupied sites. If possible, determine why these areas are not 
currently occupied and take steps (habitat improvement, predator removal) to 
improve these areas for rabbits. Using data on genetic and population 
variability, select which individuals and sites should be used for the trial study. 

4.2. ~ e i n t r o d k e  marsh rabbits usine rabbits from several distinct ~o~ulations, 
If necessary, explore using captive breeding to establish a pool for the - - 
reintroduc6ons.- The cost of reintroductionwill be higher if captive breeding 
is necessary. 

5 .  Monitor original and reintroduced ~o~ula t ions  through established wllet counting 
methods. 
This will be necessary to determine recovery of the subspecies. The grid pellet 
counting method used in Forys and Humphrey (1992) has been found to be effective 
and time efficient. 

6 .  Inform and educate the D U ~ I ~ C  reeardina the Lower Revs marsh rabbit. 
6.1. Pre~are  peneral'infonnatibn brochures. 

Prepare educational brochures on the marsh rabbit and its habitat, these 
brochures could be distributed at the visitor information centers and through 



the local Chambers of Commerce within the range of the marsh rabbit. 
6.2. Educate residents. 

The local Chambers of Commerce and newspapers may accomplish the same 
task through new resident information packets and periodic infonnational 
articles. TheNavy should educate civilian employees as well as military 
personnel and their families regarding marsh rabbit presence, identification, 
life history and protection. 
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Priorities in Column 4 of the following Implementation Schedule are assigned as follows: 

Priority 1: An action that must be taken to prevent extinction or to prevent the 
species from declining irreversibly in the foreseeable future. 

Priority 2: An action that must be taken to prevent a significant decline in species 
populationlhabitat quality or some other significant negative impact 
short of extinction. 

Priority 3: All other actions necessary to provide for full recovery of the species. 

Abbreviations in the Implementation Schedule: 

Cont. = continuous TE = USFWS, Endangered Species 
FA = Federal Agency LE = USFWS, Law Enforcement 
MCo = Monroe County USN = United States Navy 
Univ. = University 
Realty = USFWS, Division of Realty 
FGFC = Florida Game and Fresh Water Fish Commission 
PA0  = USFWS, Public Affairs Office 

The Implementation Schedule that follows outlines actions and estimated costs for the 
recovery program. It is a guide for meeting the objectives discussed in Pan I1 of this Plan. 
This schedule indicates task priorities, task numbers, task descriptions, duration of tasks, 
responsible agencies, and estimated costs. These actions, when accomplished, should bring 
about a recovery of the Lower Keys marsh rabbit and protect its habitat. It should be noted 
that not all the estimated monetary needs for all parties involved in recovery are identified 
and, therefore, Part 111 reflects only the estimated financial requirements for the recovery of 
this species. 

While the U.S. Fish and Wildlife Service has no power to require other Federal and State 
agencies to cany out specific actions for endangered species recovery, we believe the 
designated agencies have the necessary authority to carry out the identified tasks. The 
implementation schedule serves to alert those agencies to the need for these actions and to 
justify seeking funds to carry out the actions. 
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Prevent ORV Use. 
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Conduct Section 7. 
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0 
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PPENDIX : Land Protection Sites for the Lower Keys mar! 

KEY DESCRIPTION 
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Key West, Florida 33041 

Ms. Pat McNeese 
Environmental Resources Department 
5100 College Road 
Key West, Florida 33040 

* Indicates reviewers who provided written comments. 



ATTACHMENT C 

FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION 
JOINT APPLICATION FOR WORKS IN THE WATERS OF FLORIDA 

FOR SOLID WASTE MANAGEMENT UNIT NO. 1 



-. 

Joint Application 
a for Works in the Waters of Florida 

Department of the Army (Corps)lFlorida Department of Environmental Regulation (DERY 
Department of Natural Resources (DNR)IDelegated Water Management Districl (Delegaled WMD) 

~ype or Print ~egib~y SdNU- I 
Corps kp$lcai~on NumWr ( O H I C I ~  use only) DER ~ppltcal~on Numkr (odlcrd ~ ' s e  only) t 

I 
1. Applicanl's Name and Address 

I 

i 2 .  Nune Mdress. Zio C o d e  Telephone N u m k r  and Elle ci Appiicml's &aorized &en: I . . 

N / A  : Nzme 
I2.s ti&,x i 8 . S  Nvne  i 

i Corpora!e Nam'e; Name 01 Govf. Agency I I - 

CIV Srate Zip 

1 ie;ep.?one (2 @Y) u (Nishl) 

ame c! Wz:ew,zy a1 Work Ske: Unnamed T r i b u t a r y  t o  G e i g e r  C r e e k  

' B o c a  C h i c a  A i r f i e l d ,  P e r i m e t e r  Road 6. S;:ee:, Road or O!'ler Locabn of Work ,.. ... . - .  
1nco:pori:ed Ciry or T~vm 

I Sz:ion- Tcwnship Rancje 
' Seciion Township Range 
i Ssi ion Thrnship Range 

: County~esl M o n r o e  

Coordina:es in Cexer  of Projecl: Fedeel Projects Only: x Y 

: k ! i ; u d ~  W 81 40 20 .. N24 0 24 . 5 " Lon$;,~b2 - - - 
LC! Block Subd - Plzi Bk PG 



. - ..., : Generd Permit or Exemption Requezsd Individual Permit 1 

2. \Yi?in Corps lurisdidon: 
a. Ft. h€5 Cu. Yds. Fill: 

2 . 9 8  4,aiJ0' 
I 

129,600 W d ' o n :  Sq. FI. 
Assume 1 '  e x c a v a t i o n  of  1 

h Wain DSR Jurisdicjon: 
c o n t a m i n a t e d  s o i l  - 

Flu: -. kres - .. , , 



.. . 

1 
*See A t t a c h e d  Scope of Work 

I : ,' 
, I 
I 

11: Zhid i ly ,  Erusiann;nd Se-$irnen~!ion Cantmls Pro&: Turbidity c o n t r o l  methods c o n s i s t i n g  o f  b e s t  
c o n s t r u c t i o n  u s e  o f  t u r b i d i t y  c u r t a i n s  and /or  temporary =heck dams will be deployed i n  open 
w a t e r  a r e a s  i n  co&l iance  w i t h  t h e  s t a t e  w a t e r  q u a l i t y  s t a n d a r d s .  Temporary s t r u c t u r a l  
measures  t o  c o n t r o l  e r o s i o n  and sed imenta t ion  d u r i n g  e x c a v a t i o n  may i n c l u d e  t h e  u s e  o f  s i l t  
f e n c e s  i n  c o n j u n c t i o n  wi th  s t r a w  b a l e  d i k e s  i n  a r e a s  s u b j e c t  t o  s u r f a c e  wa te r  i n u h d a t i o n  and 

' d i v e r s i o n  d i t c h e s  o r  check dams i n  a r e a s  s u b j e c t  t o  p e r i o d i c  h i g h  t i d a l  i n f l u e n c e s .  I n  
s c a r i f i e d  areas, prompt temporary r e v e g e t a t i o n  o r  p l a s t i c  c o v e r s  may be used t o  minimize t h e  
s o u r c e  o f  p o t e n t i a l  e r o s i o n .  
12 DSw- is Props& lo Commenca June 1 2 ,  1995 ; L) k COr,ple!ed J u l y  21, 1995 

3Q-wroking days  Tctal Eme Rquired lo Conp.mcl 

13. Previous Appliations b r  this Pq'ecl ham been: DiR No. Corps Na 

N/A A Dsnied (dae) 

O'"e:en'jz:a be?u%n existng v.ork a d  p r o w  W J ~ K  on the dmV;nGr 

8. I u r d e ! n d  1 may h a e  to ~nri& any addisorzl idomajonldatr. hat m+y IX necesury  :o prude  reasonab'e w n n c s  : 
eilence thal Lhe proposed proj* v i n  ccmply the wp(ik?S'e S ~ l e  Waier C u W  Szndards or 0 3 ~ :  en~rcr.meflW Ssn6i:r 

M o r e  consmdon. 2nd ater the project is um@eied. 

0. This is a Join1 Ap$cation and iz not a Join; Pem?,. I herebf ackno+.<&ge the oYiga<on and lesPm<bil$' b r  0b:ainh all 0: I '  
e2uired m~e, ledeid or I& w,mils before cornmercenenl o( conrrucjon. I a!= ur.Cemand 1h21 &:ore con?nenremen[ cl :' 
p r c x e a '  projm, I mus: te g:med separale p:m,rs w z~*~?onra$o~r,  kn h e  US. Corps ol Engineers, the U.S. Coasl Guard. : 
&?armml d Em<mnrnenw Regulation, Ole O&gated \\$:er M u , a g ~ e n ;  0i;;nc; (r..Oere app:ic2b!e). 2nd lhe De?anr;.en! C4 k i : .  
Resource4 as ne;es;mi. 



f f iENT MAY SIGN ABm IF APPLICANT C O M P L a S  THE K)wVANC? 

1 Notarization: ! 
I I S w r n  and wkribed ears me 2: Cmny, I , . 
! 

mis d q  C , i 9  - . 
i 1 

! 
I 
I 

I u y  c a m m i e m  expires: I, I 



. ExPLANAnON 
Gcraghy SI Millcr. Inc 5 MONITOR WELL 

3 7 9 / 3  0 SML BORING 
8 p ~ o p o S E D  MOHlTOR WELL 



W I V A Y  2 5 - 3 1  NOTES: 

I .  SWRCE OF FlGLRE I S  INTERNATlDIlU 
TECHNMOCY C W f f l A T l f f l  ICCHOO3631. 
SECHTEL HAS KOED T R  APPROXllUTE 
LIMITS OF EXUVATIOH UO NOTES. 

2. ACTUN L I Y l T S  OF EXCAVATION ! ILL^ 
B E d O I N l L Y  OETEf f l IED BY BE1 U(D THE 
HAW USIHC FIELD SCAEENINC T E M N I O W  

E SHALL BE T U E N  HOT TO DISlU?B 
CROYES WEAR EXCAVATIW AREAS. 

DISTURBED AXAS SHALL BE 
RESTDRED I N  ACCWDUICE WITH 
THE SCWE OF W. 

. . 

M A N G R O V E S  

LEGEND 

--r-r- FENCE 

BURN AND DISPOSAL ffiii 

HONITORING K L L  

RECXClINt K L L  



SCOPE OF WORK 
SIOHU-1 - BOCA CRICA OPEN DISPOSAL AREA 

Interim Remedial 'Action 

The objective of the environmental remedial action at this area is 
contaminant source removal to prevent further migration of waste 
into other media. To accomplish this objective, the scope of work 
will consist of the following elements: 

abandon up to six monitoring wells; 
excavate lead contaminated soil and sediment; 

* transport waste to a RCRA-permitted treatment/disposal facility; 
backfill with clean soil and return to existing grade; and 
replace any mangroves and other vegetation disturbed during the 
excavation with equivalent plants 

This project is clearly in the public interest. In the absence of 
any action at this site, hazardous wastes and hazardous 
constituents may migrate from the soil into other media: 
sediments, surface waters, and groundwater. Performing this 
environmental restoration activity will protect human health and 
the environment. 

The construction contractor performing this job must follow an 
Environmental Protection Plan approved by the Navy for this site. 
Best Management Practices will be used to prevent stormwater runoff 
from becoming a pathway for migration of contamination. Some 
equipment on site will come in contact with hazardous waste. 
Decontamination water, if any, will be collected, sampled, and if 
contaminated, properly disposed of. 

Excavation of Contaminated Soil 

Approximate excavation limits have been determined, and are shown 
on the site map provided in this permit application. Primary 
excavation limits will be established prior to excavation by field 
sampling on a 10 x 10 ft grid and analyzing for lead (the primary 
contaminant of concern) on site using analytical screening methods. 
Analytical results will be compared to desired cleanup goals to 
define the exact extent of excavation. 

Excavation will begin in the lower areas and progress towards 
higher elevations, since a portion of the contaminated area lies in 
wetlands. The wetland areas have been delineated in the field; a 
copy of the wetland delineation report has been attached for your 
convenience. As material is removed from the water table, it will 
be initially stockpiled on the site and the water allowed to drain 
back into the excavation. It will be then loaded with a front-end 
loader directly into roll-off containers or dump trucks for 



transportation to the treatment/disposal facility. 

When analytical results are returned from an off-site laboratory 
and confirm that cleanup goals have been achieved, the excavation 
will be backfilled in 1 ft lifts and restored to original grade. 
Restoration of plants using mangroves and other indigenous plants 
will be performed. 



ATTACHMENT D 

FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION 
JOINT APPLICATION FOR WORKS IN THE WATERS OF FLORlDA 

FOR SOLID WASTE MANAGEMENT UNIT NO. 2 

NR_W76.R5 
February 16. 1995 



Joint Application 
for Works in the Waters of Florida 

I Department of the Army (Corps)lFlorida Department of Environmental Aegulalion (oER)/ 
Department of Natural Resources (DNR)IDelegated Water Manzgement District (Delegaled WMD) 

Type-or Print Legibly S a M l 4 - 2  

Corps Application Number (oHici21 use only) DER Appiicaiion Number (onlcial use only) 

I - 
1. Applicant's Name and Address 

Key w e s t  S!ae FL 33040 City Zip - .. 
. . . -.. -. . . . , . .. . . . . - . - . . .  

Te!ephone 1-364 293-2866 
(Day1 u (Night) 

2 .  Nme. Address. Zip Code. Telephone Number and Tile of Applicant's buhorized b e n t  

N ~ m e  N / A .  
&s N ~ n e  i r l  Name 

Corparete Nmie; N m e  01 GW. Agency - 

Civ Srale Zip 

! a m e d ~ e ; a N n y e t ~ o r k ~ i I ~ :  Unnamed ,Lagoon  i r c e n t e z  of B o c a  C h i c a  A i r f i e l d ,  t r i b u t a r y  t o  
Boca  C h l c a  C h a n n e l  -* 

4. - S:ree:. Road or OAer Location of Work @C$. C h i c a  A i r f i e l d  

1ncorpora:ed City or Town 
Sx:ion-....-- . . Tmnship Range 
Seclion Twnship Range 
Sciion Tmnship Range 

Coordinales in Center of Project: Feden1 Projects Only: x Y 

~i!iiu<e W 81 a 4 1  . 45 Longiiude -N 24 - 34  . 35 " 

D i r x ~ i o f i ~  10 &;te ~ i : e : A u t h  o f  T a v i w a y  A l p h _ a - ~ ?  , t h e  a i r f i e l d  i t s e l f ;  access t o  s i t e  i s  ' 

restr icted by A i r  Ops O f f i c e r  

i. Names, Addresses, and Zip Codes of Adjacent Propew Ownen Whose Properly Also Adpins the W2:er (Excluding ~ppl ican0.  
Shcw Numberr or N a r n e k ~ f - ~ h e s e  O w n e n  on pian Views. 11 More Than Six (6) Ownan Adpin the Projea. YOU May Be Revered 
lo Publish a Public Noiice lor !he DER. 

.* 
1. N/A Navy property. 2. 3. 

s u r r o u n d s  l a g o o n  





*See Attached Scope of Work 

11: Xhidity. Eiosion;wd Sedimenetion.&nlcols P r o m :  Turbid i ty  .. . . . . con t ro l  ... methods cons i s t ing  of b e s t  con- 

s t r u c t i o n  use of t u r b i d i t y  c u r t a i n s  and/or temporary check dams-will  be deployed i n  open wate 
a r e a s  i n  compliance with t h e  s t a t e  water q u a l i t y  s tandards .  Temporary s t r u c t u r a l  measures t o  
c o n t r o l  e ros ion  and sedimentation during excavation may inc lude  t h e  use of s i l t  fences i n  Con 
i ~ l n c t i o n  with s traw ba le  d ikes  i n  a r e a s  subjec t  t o  su r face  water inundation and &version d i t  --... ~ - ~~. . ~ - 

o r  check dams i n  a r e a s  sub jec t  t o  pe r iod ic  high t i d a l  inf luences .  In s c a r i f i e d  a reas ,  prompt 
temporary revegeta t ion  o r  p l a s t i c  covers may be used t o  minimize t h e  source of p o t e n t i a l  e m s  

12 D?fe.kh'%y is Proposed lo Comrnentz June 26. 1995 : io & Cornpleted>ust 18, 1995 

30 work.ing days 
Tcra[ Tme Rquirrci to Const~c l  

13. Previous Applications for this Peec i  haw been: DER No. Corps Na 

) A Denied (date) - 

D%erenri;te bebeen exidng v.ork and p r o m  n d d  on the dmnngr 

14. Cenificaion. App!ii$on is here& made lor a p m i t  or p r m k  lo a~chsrzc h e  ec~ii ts d s i k d  herein. 

A i CeMy That: (Plezse check qoproprizie s-) 

1. I m h e  reard onner C , l e s s e 0  , or Vie rgarcj ersemeni hs'der o: ike p r o x q  on v;hich the p:opo-& proj€Cl 6 tt 

be undenzken. as descrii%d in h e  2mched lgtl dccumenl. 

Atlach legal description of  pmperty or copy of deed lo the property on whlch pmject is to occur (must be provided) 

8. 1 undemtnd I mq h r e  to &be any 2ddirionzl informa~orv'da~ ma1 mzy tr necesstry :o proride reasonabie 2 a u r u r e  c 
e i a e r m  mat the prop& projm vk!l cornpry wth the zpplic2ble S Z e  Waer 2ualiV SLmdards or oaer elhironmenLi .Sax%rC 
b3'L More construa'on. and a?er h e  project is completed. 

.. . . 
C. In 2ddion. I agree lo prhide envy to me projed d e  lor inspec;ors nth proper idenNicztion or documen's as required by lm frcr 
h e  em'ronmenta, agerrie for be purpose d inspecdng h e  de Fumer, I sgree ro pcmide entry to the project s3e lor such insW:C- 
to monitor Ermined mrk if a permit is granted. 



AN GENT MAY SIGN AEOV; IF APPLIGNT COkW'LETES 7+Z FOUDWING: 

I hexebj ds.gmle m d  a ~ ~ o " z e  Be 2gen1 Ik;& atme !o 2 n  on m/ Ma7 2s rry 2p%: in me p r ~ i r s ' n g  d a'r hisrmi: C?@ICS. 
lim and lo furnish on rquer,, suppernerd irtonacon in uppm d the ?.pp;elon. 

.- . 

Noary PuUic 

M y  cmmisj ion expires: 

15. For your information: Se;lion 370,034, flo"da S ~ M E ~ ,  requires c!l &edge ud {!I quiFnml Cwr;ed. used. lea&. rented 0: / 
o ~ n ! d  in me s?!e sh+ be regisered vith the & w e n t  d Na[ura R e s w r c e s  E&ae se'ecjng )sur  contranor or-equip-on~ LOU 

nzY wish 10 M e n i n e  h h i s  requirement hzs b%n met. For turner idwmz$on, ~r:z, the Chid d the Bureau ol Sdhmler Licen~eS 
and Perm'k Dexrvnenl d Na:ud R~XU~.ZE+ 3% Ccinm~rrv .~ f i  6ou(&.zrd. T~&-E Floiida 323?9. Telephone No. (9W G7.3122. 
This 1s not a requlremenl for a permlt tmm the Department 0: Envimnmenlal Regula:ion. 



NOTES: 

APPROX. FORM3 LOCATIOH 
Of 0 0 1  HlXlNC TANKS 

BSMU-I 

2. ACTUAL L IMITS OF EXCAVATION WILL BE 
JOINTLY OETfRMlHEO 8 1  BH IW THE 
UV? USING FIELD XREENING T E M N I W S .  

3. KHlCLE IhO PERSOMU ACES5 TO M E  WRK 
M E A  WILL 8 f  CWRDlHlTtO I I I H  NAVY AIR 
CERATIWS BI ELI.  

LEGEND 



SCOPE OF WORK 
8WMU-2 - BOCA CHICA DDT MIXING AREA 

Interim Remedial Action 

The objective of the environmental remedial action at this area is. 
contaminant source removal to prevent further migration of waste 
into other media. To accomplish this objective, the scope of work 
will consist of the following elements: 

a abandon up to four monitoring wells, 
a excavate pesticide contaminated soils, 
0 excavate pesticide contaminated sediments from an adjacent 
man-made ditch, 

8 transport waste to a RCM-permitted treatment/disposal facility, 
a backfill with clean soil and grade; and 
a replace any mangroves disturbed during excavation. 

This project is clearly in the public interest. In the absence of 
any action at this site, hazardous wastes and hazardous 
constituents may migrate from the soil into other media: 
sediments, surface waters, and groundwater. Performing this 
environmental restoration activity will protect human health and 
the environment. 

This SWMU was a DDT mixing area, and sampling data indicates that 
DDT is vresent in soil. DDT is a listed RCRA waste when this 
commerc<al chemical product has been spilled and contaminated soil 
or debris. 

The construction contractor performing this job must follow an 
~nvironmental protection Plan approved by the Navy for this site. 
Best Management Practices will be used to prevent stormwater runoff 
from becoming a pathway for migration of contamination. Some 
equipment on site will come in contact with hazardous waste. 
Decontamination water, if any, will be collected, sampled, and if 
contaminated, properly disposed of. 

Excavation of.Contaminated Soil 

Approximate excavation limits have been determined, and are shown 
on the site map provided in this permit application. Primary 
excavation limits will be established prior to excavation by field 
sampling on a 10 x 10 ft grid and analyzing for lead (the primary 
contaminant of concern) on site using analytical screening methods. 
Analytical results will be compared to desired cleanup goals to 
define the exact extent of excavation. 

Excavation will begin in the lower areas and progress towards 
higher elevations, since a portion of the contaminated area lies in 
wetlands. The wetland areas have been delineated in the field; a 
copy of the wetland delineation report has been attached for your 
convenience. AS material is removed from the water table, it will 
be initially stockpiled on the site and the water allowed to drain 



back into the excavation. It will be then loaded with a front-end 
loader directly into roll-off containers or dump trucks for @ transportation to the treatment/disposal facility. 

When analytical results are returned from an off-site laboratory 
and confirm that cleanup goals have been achieved, the excavation 
will be backfilled in 1 ft lifts and restored to original grade. 
Restoration of plants using mangroves and other indigenous plants 
will be performed. 



ATTACHMENT E 

FL,ORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION 
JOINT APPLICATION FOR WORKS IN THE WATERS OF FLORIDA 

FOR AOC-B, BIG COPPITT KEY ABANDONED CMLIAN DISPOSAL AREA 



Joint Application 
for Works in the Waters of Florida pj&gm 

Department of Ihe Army (Corps)lFlorida Departmen1 of Environments! Regulation (DER)I 
Department of Natural Resources (0NR)IOelegafed Water Managemenl Distr~ct (Delegated WMD) 

TWO, p"nt ~ e ~ i h ~ y  

Corps Applicarion Number (officizl use only) 
&-B  

I DER Application Number (onicid use only) 

I - 
1 .  Applicant's Name and Address . . 

Commanding O f f i c e r  Nzmg -. 
LS r ; u w  F~rr ' luma- (~ l  CMtnauUl: Corwr to  ~ a m c :  NWW d GM. %err, 

3 r e t  N a v a l  A i r  S t a t i o ~  (Code 1 8 8 3 )  
I ,  . - -  

Ciiy Key West FL Zip - .- 33040 
S'sie 

. .  . . . -. . . . . .. . . . .- . . .. . . . .  

re!,~phone ( -305  ) 293-2866 (O-) L-J (Night) 

2 .  N m e  Address. Zip Code  Telephone Number and Title of Applicant's hhorized 4 e n t  

Corpraie Narrie: Name of Govt. Agency - 

Sla:e Zip - - 
(Day) u (Nigh!) 

tzne  iv2:emy at bvork site: Unnamed c a n a l  t o  s i m i l a r  s o u n d  
-*. 

4. Siree:. Ro2d or Other Location of Work 941 - 'Oca Chica 

1ncorpora:ed City or Town 
Sec:ion Tcwnship RmQe 
Seclion Township Range 
Section Township Range 

Coordinates in Center of Project: Fedenl Pmjecls Only: x Y 

3 8  50 -. bngiiud? - N 24 - 34 . 35 .. litiiud: Lo 
Lot B!cck Subd PI=: 8k p9 

0irecrior.s to I scafe  Site: , T u r n  down Boca  Chis%-Rgad,  f r o m  US 1; . 5  m i l e  o n  l e f t .  

I 
1 N / A  Navy p r o p e r t y  2. 3. 

s o u n d s  c a n a l  



Proposed Use (Check one cx more as qplicabie) Prie'e Single *lyU Mu? ~vnilyu F e d e r a l  
public3 ~ommerr ia l [7 NW 'fbrkO Al;erztian d Gdng \ ~ r k  0 h 4 i a w O  &>.(Explain) 

- Desired Permil DuNjon  (see Fee SchEdule) 

\4i1 m dxkhg  f ~ ' i l y  prm'de: NO Yes Number 

Li-tusd Slips 0 0 
Fuding k i l i e s  0 a 
- S a g e  ~ u m *  F a d i t i ~  - El El...--- 
I%er Supplies or Serices Rquired lor Boating (Ezluding r&reshmen& kil ud 0 0 



*See A t t a c h e d  Scope  of work 
,' 

-.-. 
I 

j 

11; Turbidity, Emion;snd Sedimenl2:ion-C-mtmLs P r o w :  T u r b i d i t y  c o n t r o l  methods  c o n s i s t i n g  of best con- 
; t r u c t i o n  u s e  o f  t u r b i d i t y  c u r t a i n s .  a n d / o r  t empora ry  check  dams w i l l  b e  d e p l o y e d  i n  open w a t e r  
xeas  i n  compl i ance  w i t h  t h e  s tate water q u a l i t y  s t a n d a r d s .  Temporary s t r u c t u r a l  m e a s u r e s  t o  
: o n t r o l  e r o s i o n  and  s e d i m e n t a t i o n  d u r i n g  e x c a v a t i o n  may i n c l u d e  t h e  use o f  silt f e n c e s  i n  con- 
i u n c t i o n  w i t h  straw bale d i k e s  i n  areas s u b j e c t  t o  s u r f a c e  w a t e r  i n u n d a t i o n  and d f v e r s t i o n  d i t c  

~ 

,r check  dams i n  a r e a s  s u b j e c t  t o  p e r i o d i c  h i g h  t i d a l  i n f l u e n c e .  I n  s c a r i f i e d  a r e a s ,  prompt  

'emporary r e v e q e t a t i o n  o r  p l a s t i c  c o v e r s  ma9 b e  u s e d  t o  min imize  t h e  s o u r c e  o f  p o t e n t i a l  e r o s i o n .  

12 DzIe.&?hi?y is Pmpmed lo Cornrnena, MaY lgg5 ; '9 Ix Completed J u n e  1 2 ,  1995  i 

.35 work ing  d a y s  T ~ t d  Time Rquired lo Mns,~d 

P Previous kplications tor !his P e e 3  ham been: DER No. Corps h'a - 
A. &ni& (date) - 

DZerentiaie behem exim'ng v.ork 2nd pro@ w f ~  on the dmn'ngr 
I 

i .  Cenificaion. App?kzfon is hereby made lor a pmfi or penniS lo 2~fdlorze h e  e d G 5 s  d s n b e d  herein. 
I 

1. I z.n the r-rd mnar C . I- 0, or me r m r d  m e n 1  hdder u 0: & pro-Cy on which the p r o p o d  project is to 
be undemkn, aj: derri ted in tLie anached I@ dccurnenl. 

2. 1 an not 0 h e  record mnec lessee, or record m e n 1  hdder d the proertyon Mich Ihe prop~sed pro&! is io te vnde:. 
w n ,  u d~r '&& in Vle inached legd d a m e n t ,  bvt I nil1 h- More underaljng lhe proposed Wrk.  the rwuis':e pro-w 
heren. ( P l e a  expldn whet the interen .vAll be and hcw f i  mil be iquired.) 

Artach legal description of property or copy of  deed to the pmperty on whlch project is to occur (musl be pmvided) 

- . .  
C. In edd~on .  I a g r e  to prnide qnVy lo the pro@ s?e lor insw,ors u+h prooper idenl%icztion Or dacumens as required t~ lnv lror 
h e  environmeng) agencies lor me p l r -  d inspeco'ng he site Fuher. I agree ro praide Entry lo the proieA d e  lor such inspSon 
lo rnondor p?rmined wrk. a a permit is granted. 

D. This is a Joinl Applicaljon and is not a Joint Permi(. 1 here@ a c h d e d g e  h e  obligation and responsjtilily lor obtaining all Of tm 
required +le ledera or I d  pemiti before cornrnerxwrxml d consrocion. I also undernand rhzt before commencement 01 In:: 
Prop3sed Projgt. I mu* be granted separate p?nits or euthoriralions lrm h e  US. Corps ol Engineers. Vle V.5. Coas Guard. Ih.- 
Deparmen: d Em?onrnenw Regulation. me Ddegaled W2:er Managmen: Disiricl (where appliuble). 2nd (he Oepanmenl d Na:urr 
R e s u m  2s f l e z ~ .  



E. I am lamiliar umh he idormahn can~dned in mis ap@iation. 2nd rhzt lo h e  t e ~  d my kndedge and Wid. Such i'dormaiion is 
true. m p l e l e  and accura;e I Iumer cmiy uta 1 pcses the authohy lo unde- h e  proposed %%;% im acfing 2s me duly 
a~rnorized aaen! d he 2ocdiiL I undersand that b&ngly m2!4ng .?ry lake a m 1  or r e P r ~ 3 0 n  in 01s ~p@ication is a 

! hereby de'gmle and t lhoize a& agent lised atme to XI on my as my agent h h e  p:c;xsng a' :his ~ r m i t  ~ ; $ i = -  
lisn and lo lumish on request supplemend iffioma,"on in s~pqsr i  d ~e appiiijon. 

.- . 

1 My canmission expires: 

18 U.S.c Sedion 1031 pmdes that. Wh-( in zry manner f in Ole jurisdicdoo d ary  d e ~ e n l  ir Wency d The Unhed s m s  ; 
knohingb and %+llfully IzI<<es. con;ea~ or -E up Sy any trick. -erne or deice a maen'd kc1 or rnaics ur/ Idse. fictilious or lraudu1en: : 
satwnents or represenzlions or makes or uses =nq 1dse w d n g  or documen1 having m e  10 conkn arrf IS= fic~itious or fraudulen: 

I 9a fmenI  or enq, b? hned not more than Si0.000 or imprisoned no1 more man he ).ears, Or bc-. 



I. SWACE OF FIGURE I S  INTLRNATIWAL 
TECHNQOGY CORPWATIW (CU100036Jl .  
BECHTEL HAS ADDED ThE A W R O Y I U T t  
L I M I T S  OF EXCAVATIW UO M T E S .  

2. ACTUAL L I W I T S  Of EXCAVATICW YIU BE 
JOINTLY OETERHINEO BY BE1 AN0 THE NAVY 
USING F I E L D  SCAEENING TECHNIOLES. LWLY 
THE TOP LATER IAPPROX. I TO 2 FEET) 
SHALL BE EXCAVATED. 

3. CARE UlML B E  T U E N  TO Y IN IMIZE.  
DISTLRBANCE OF THE EXISTING WJICROYES. 

4. TtlE S I T E  S H U L  BE RfSTWEO AS A E T L M S  
I N  ACCORDAhCE WITH THE SCOPE Of 1WK 
F N L O I I N C  EXCAVATIf f l  CPERATIONS. 



SCOPE OF WORK 
1 0 C  S I T E  B - BIG COPPITT KEY ABANDONED CIVILIAN DISPOBAL ARB. 

Interim Remedial Action 

The objective of the remedia1,action at the Big Coppitt Key 
Abandoned Civilian Disposal Area is contaminant source removal to 
prevent further migration of waste into other media. To accomplish 
this objective, the scope of work will consist of the following 
elements: 

0 excavate and remove car bodies and debris, 
0 transport solid waste to a municipal landfill for disposal; 
0 transport hazardous waste (if any) to a RCRA-permitted 
treatment/disposal facility 
backfill and grade with clean soil; and 
replace any mangroves disturbed during excavation. 

This project is clearly in the public interest. In the absence of 
any action at this site, solid wastes and potentially hazardous 
wastes may migrate from the soil into other media: sediments, 
surface waters, and groundwater. Performing this environmental 
restoration activity will protect human health and the environment. 

The land around AOC-B was purchased by the Navy to prevent 
development of the area under the Boca Chica flight pattern. 
Sampling data suggests that no hazardous waste is present in soils 
at the site. However, one sediment sample taken from this area 
would likely exceed the toxicity characteristic level for lead (5 
mg/L). Contaminated sediment excavated from this area will be 
managed, transported, and disposed of as hazardous waste (RCRA 
Waste Code D008). 

The construction contractor performing this job must follow an 
Environmental Protection Plan' approved by the Navy for this site. 
Best Management Practices will be used to prevent stormwater runoff 
from becoming a pathway for migration of contamination. Some 
equipment on site will come in contact with hazardous waste. 
Decontamination water, if any, will be collected, sampled, and if 
contaminated, properly disposed of. 

Excavation of Car Bodies and Debris 

Based on visual inspection of the area, an excavator will remove 
and stockpile the material covering the crushed car bodies. The 
exposed debris will be visually inspected for batteries and other 
lead-containing materials. Any batteries found will be segregated 
for shipment to a specifically licensed disposal site. 

Excavation will extend into the water table. Any material 
excavated from below the water table will be placed above grade on 

@ the leading edge of the excavation and allowed to drain back into 
the excavation. The limits of excavation will be based on visual 



inspection of the open excavation. 

Because excavation will extend into the mangrove populated 
wetlands, care will be taken to minimize damage to the mangroves. 
Mangroves that must be removed will be saved, if possible, 
inventoried in the field, and replaced in kind. The excavation 
will be backfilled in 1 ft lifts to restore the site to original 
grade. 
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